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DECEMBER. 
The Assuan Dam. 


ON the 23rd of the month, ten years after 
its completion to the original design, the Assian Dam 
inits new form was opened by the Khedive. Its crest 
has now been raised 5 metres and it will impound 2300 
million cubie metres of water in place of about 1000 
million cubic metres as hitherto. Of the prosperity 
that this increase of capacity will bring to Egypt no 
one can have the slightest doubt. The work has 
presented problems of its own. Although it was 
thought originally that the dam might be raised simply 
by adding to its crest, an alarming investigation by 
mathematicians of high repute threw some doubt 
upon its stability, and it was decided to thicken as 
well as raise it. But here the difficulty presented 
itself that no trustworthy bond could be made between 
two enormous masses of masonry at different tempera- 
tures. 
new face in tront of, but separated from the existing 





downstream face by a space that varied between | 


2in. and 6in. and then to allow sufficient time to 
elapse for both portions to come to the same tempera- 
ture, when the intervening gap would be filled in 
with a rich cement mixture. This course has been 
followed and the dam may now be regarded as a single 
solid mass. The new portion is 5 metres thick through- 
out its greater part, but narrows near the crest of 
the old dam so that the total new width at that part 
is 11 metres. The new work as it proceeded was 
attached to the old by steel rods l}in. diameter, and 
before the grouting together of any section about 
two years was allowed to elapse. The work on the 
new part began in the winter of 1907. 


Aerial Navigation in Germany. 


THE announcement that England has ar- 
ranged the purchase of an airship from a German 
firm has aroused considerable indignation in Germany, 
where great pride is felt in the progress made in air- 
ship construction in that country. It is maintained 
that every effort should be made to maintain the 
advantage already secured. Persistent rumours have 
for some time been current that the Government 
intends to introduce an Air Fleet Bill similar to the 
existing Navy Law, containing a detailed programme 
for the construction and placing in commission of air- 
craft and the provision of sheds. Although this 
rumour must naturally be received with some reserve, 
it is worth noting that it has not yet been officially 
denied. Such a measure may also be regarded as 
superfluous for the moment, as Germany already 
possesses a greater number of dirigibles than the 
other Powers, while her progress in aeroplane con- 
struction is by no means contemptible. During the 
month the contributions to the National Aviation 
Fund were closed, the total sum collected being about 
£350,000. Considering that Germany has a popula- 
tion of 65,000,000 and that great enthusiasm is mani- 
fested in aviation questions, this result appears to be 
but meagre. With regard to the employment of the 
fund, it had been already stipulated by its promoters 
that about £100,000 should be used for constructing 
aeroplanes, and it has now been decided to spend the 
remainder in building landing places, sheds, &c., 
throughout the country for the benefit of aviators on 
long-distance flights. 


Railway Electrifications. 


THE announcements of two further railway 
electrification schemes were made during the month. 
The first affects the suburban lines of the London 
and South-Western Railway and the other the 
suburban lines of the London and North-Western 





Railway. ‘There is a good deal of similarity between 
the two undertakings. In the first place, the length 
of single line which it is proposed to electrify is nearly 
the same in each case ; 73 for the South-Western and 
79 for the North-Western. Then, too, direct current 
at 600 volts is to be used and “ third ’ and “ fourth ” 
rails are to be employed on both lines, while in each 
instance there is to be a power-house of 25,000 kilo- 
watts initial capacity where the current wil] be gener- 
ated at high pressure three-phase to be transmitted 
to sub-stations for conversion to direct current and 
delivery to the conductor rails. The rolling stock of 
both lines will thus be able to travel over the metals 
of any of the hitherto electrified roads with which there 
may be physical connection, and this, no doubt, was 
a factor which entered largely into the decision to use 
direct current at 600 volts. Curiously enough, how- 
ever, there is to be a divergence in the rolling stock 
itself, for whereas the South-Western intends to 
adhere to the compartment system as on the Brighton 


. ‘ 2 : | line, the North-West ses, in the first part of 
To meet the case it was decided to build the | a ne North-Western proposes P 


its system to be converted at all events, to employ 
end doors as on the Metropolitan. An interesting 
feature of the North-Western scheme is the making 
of a direct connection with the Bakerloo tube so that 
trains will be able to run right through from Watford 
to the Elephant and Castle. This, with the pcssi- 
bilities it affords, by change of train, of reaching 
various parts of the metropolis, should prove of 
immense service to those people who live in the 
districts traversed by the lines now to be electrified. 


The Port of Emden. 


SoME months ago we reported in these 
columns the efforts of a powerful combination of 
shippers to obtain a concession from the Prussian 
Government for the establishment of emigrant traffic 
between Emden and America. It was suspected at 
the time that the Government would oppose anything 
in the shape of competition with the Hamburg— 
America and North German—Lloyd Companies, and 
that if any concession were granted at all it would be 
to these two lines. In a debate on the 11th of the 
month the Prussian Minister of Commerce, stated 
that in the opinion of the Government it was improb- 
able that Emden would ever be in a position to com- 
pete for Transatlantic traffic, either with Hamburg 
and Bremen, or with the English and French ports. 
In his opinion also there was no occasion to grant 
facilities to a new company for the carriage of emi- 
grants, as this traffic was descreasing from year to 
year. He considered that at any rate for a number 
of years an Emden—America line would be unprofitable 
and therefore an agreement had been concluded with 
the Lloyd and Hamburg—America Lines by which 
they had engaged to establish from April Ist, 1914, a 
fortnightly service between Emden and New York, 
with the stipulation that the new service may start 
from some other German port and touch at Emden ; 
further, they had bound themselves to establish 
four-weekly services to South America, Eastern Asia, 
and Australia, and to make all arrangements for 
passengers, freight, and emigrants at Emden. They 
have also promised to do all in their power to direct 
a portion of the emigrant traffic via Emden, and to 
attract goods traffic from Rhineland and Westphalia 
as much as possible to that port. 


The Ditton Accident. 


THE circumstances of a derailment on the 
London and North-Western Railway on September 
17th last will be recalled. As the 5.30 train from 
Chester to Liverpool was passing from the fast to the 
slow line at Ditton Junction it left the rails with 
terrible results. Fifteen persons, including both 
the driver and fireman, were killed, and forty persons 
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were injured, eight seriously. Colonel Yorke’s report 
to the Board of Trade on this accident was issued 
during the month. It leaves one with the uncom- 
fortable feeling that more accidents have been avoided 
by good luck than is generally supposed, and that in 
certain respects our railway companies have not 
shown that care and forethought for which they are 
renowned. It appears that the driver did not know 
the road intimately, and that it was his ignorance 
that led directly to the disaster. Had he been better 
acquainted with it he would have known that the 
signals ind‘cated that his train was being turned from 
the fast to the slow road at Ditton Junction and 
that it was necessary to slacken speed, and the 
derailment would never have occurred. One is led 
naturally to ask how a man ignorant of the condition 
came to be in charge of a train, and he finds to his 
astonishment that there is practically no system of 
testing drivers’ knowledge of the roads they are to 
travel. When they believe that they know a section 
of the line they sign their names in a book, but there 
is no examination, no test of their knowledge. The 
assistant foreman of the running shed is responsible 
for seeing that these signatures are renewed every 
six months and that is the only evidence—if evidence 
it can be called—that the drivers are acquainted with 
the changes that may have gone on in the section. 
The danger in the case of casual or extra drivers is 
obvious. Everyone will admit that more care is 
necessary in this particular, and after Colonel Yorke’s 
report we may rest assured that for the future better 
tests of a casual driver’s fitness to take a passenger 
train over eny particular sectior will be enforced. 
Those who desire to study other recommendations 
included in tke report may find them in our last issue. 


The Association of German Iron Smelters. 


THIS association, which has a membership 
of over 5400, held its principal meeting on December 
Ist at Diisseldorf. The chairman, Herr Springoruin, 
referred in his address to the progress made in the 
present year by the German iron industry, to which 
the production of nineteen million tons of raw iron 
was a sufficient testimony. In spite of the great 
increase in production the supply was hardly able to 
keep pace with the demand. Two factors, he said, 
had had a prejudicial influence on the iron industry 
in 1912, viz., the dearth of trucks on the Prussian 
railways for the last few months and the Imperial 
legislation which had placed restrictions on the works 
by limiting the hours of the workmen and providing 
for definite pauses in the work. A permanent draw- 
back to the industry was the unfavourable geographi- 
cal position of the raw materials with regard to each 
other and of the manufactured good for export ; 
the trade had also to contend with the comparative 
inferiority of German iron ore. If Germany had 
overcome these difficulties in the past this was solely 
due to the continuous technical progress she had 
made. Both the chairman and other speakers 
strongly deprecated any further legislation regulating 
the workmen’s hours, which, they said, was all the 
more superfluous as the works were themselves fully 


| conscious of their obligations towards their work- 


people. 
A Railway Strike. 


A STRIKE as notorious for its ending as for 
its beginning broke out on the North-Eastern Railway 
on the 6th of the month and lasted a week. About 
five thousand servants of the company were direct'y 
involved, but the dislocation of traffic that ensued 
caused many others to suffer. The trouble arose from 
the fact that the railway company, very properly, 
degraded a driver who had been convicted by the 
Newcastle magistrates for drunkenness in the streets. 
The men.resented this action, asserted that the driver 








THE ENGINEER 





Jan. 3, 1913 








was wrongly convicted, and insisted on his reinstate- 
ment. The company held to its point; it was not 
responsible for the conviction, but it had to abide by 
it, and would be neglectful of its duty did it pass the 
offence by unnoticed. Then the men struck without 
giving due notice of their intention. This was the 
disgraceful beginning ; the end is worse. Alarmed 
by the position of affairs, the Home-office hurriedly 
sent a London magistrate up to Newcastle to re- 
investigate the conviction of the driver. The London 
magistrate found that there was a miscarriage of 
justice and that the driver had not been drunk “ in 
the police-court sense of the word.” The company 
restored him to his old post and the men went back 
to work. A number of hands had been engaged during 
the strike for “‘ permanent employment.” The strikers 
insisted on their removal and the company had to 
compensate them for breaking its engagement. The 
only punishment the men receive for their illegal and 
overbearing action is that they are to be fined a week’s 
wages, but against this they are rebelling, and a 
renewal of the outbreak is not impossible. The men, 
it will be seen, won a!l along the line; they forced 
the magistrates’ conviction to be revised, they forced 
the railway company to restore the driver to his old 
grade, and they forced it to turn out the men it had 
engaged and to reinstate the strikers. They have 
found that even legal convictions may give way before 
the pressure of a strike. The whole thing is disas- 
trous and the traders of Newcastle who were probably 
in part responsible for the weakness displayed have 
laid up for themselves troubles in the future. 


Electrification of French Railways. 


ALTHOUGH the disquieting increase in the 
annual deficits of the Ouest-Etat has silenced even 
the most strenuous supporters of the State working 
of railways, there is at least some little consolation 
in the improvement observable in the regularity 
of the service ; but the public is of opinion that it is 
paying much too heavily for the luxury of arriving 
at a destination within something like the schedule 
time. The State, however, is quite impervious 
to criticisms, and continues the even tenour of its 
way with the millions extracted from the public 
funds. With such resources a private company would 
do wonders, and would certainly spend very much 
less for the result obtained. The new proposals for 
electrifying the suburban lines have been meeting 
with a good deal of criticism in Parliament, principally 
on the ground of economy, but the Minister of Public 
Works was able to show that the net cost of this 
transformation would be much less than had been 
originally estimated. The electrification of the 
Auteuil line was objected to on the ground that it 
would be in competition with a new tramway and a 
new Metropolitan. This argument, however, is 
demolished by the experience of the improved trans- 
port arrangements in Paris, where it is proved that 
increased facilities have the effect of creating traffic. 
The Minister, moreover, states that if the Auteuil 
line is not electrified it will be necessary to lay down 
two more lines, so that the net cost of electrification 
would only be four million frances. It is also practi- 
cally certain that the suburban electric lines will 
terminate in an underground station at St. Lazare. 
The electrical energy will be supplied by private 
companies, and to this the Socialist party in t'e 
Chamber of Deputies has strongly objected, but the 
experience of the past three years has convinced the 
Minister of Public Works that even the State is not 
always able to do things better than private concerns. 


The Thames Ironworks. 


AFTER years of struggle against over- 
whelming circumstances the last of the great engi- 
neering works on the river Thames has closed its 
doors. The end was inevitable, but when the history 
of the works is recalled it causes deep regret, and 
everyone who has but a spark of sentiment and a 
trace of reverence for the great past will rejoice if 
Mr. Arnold Hills’ surpassing courage finds its reward 
and the works once more flourish as they did in days 
gone by. The firm has been working under diffi- 
culties since 1905, when its last dividend to ordinary 
shareholders was paid ; in 1909 it had a debit balance, 
and two years later a receiver was appointed at the 
application of the debenture holders. Mr. Hills 
made strenuous efforts to get out of the toils that 
were drawing round the old firm. His sympathy 
with trades unionism are well known, and it was 
to unionists that he appealed for help. He suggested 
that the eight hours’ day should be given up, and that 
some of the unions should invest a large sum in the 
works. It is still open to them to do so, and if with 
their help Mr. Hills can find £330,000, to overbid an 
offer of £300,000 made by foreign agents, the works 
may yet be saved. Everyone would regret to see 





a yard with such a record come to anend. Not orly 
did the Warrior, the first of England’s iron ships, 
take the water at Canning Town, but there is not a 
navy in the world for which ships have not been 
built there, and it is but a few months since the 
completion of the Thunderer, one of his Majesty’s 
greatest battleships, at the same yard. If it must 
be, then the construction of that vessel will be a 
worthy end to a firm which holds an unsurpassed 
record. 


Foreign Capital in German Inland Shipping. 


At a meeting of the Central Association for 
German Inland Navigation in Berlin on the ninth of 
the month the subject of mortgages on vessels 
employed in inland shipping came up for discussion, 
and some interesting facts were brought to light in 
connection with the participation of Dutch and other 
foreign capital in the vessels plying on the German 
waterways. According to the German regulations 
the owners of vessels must provide 40 per cent. of 
the capital required for construction. In the case 
of the Rhine shipping this regulation has resulted in 
many vessels being built in Holland with money 
advanced by Dutch firms. It appears that Dutch 
banks send out agents with the object of placing 
capital at the disposal of small shipowners. In 
many cases the latter become involved in financial 
difficulties when the time comes to pay the interest, 
and they either lose both ship and capital or carry 
goods at reduced rates and thus cause a depression 
of freight charges. A representative of the Prussian 
Ministry of Commerce who was present at the meeting 
admitted that the existing conditions were unsatis- 
factory. But if unsound credit conditions had been 
caused by the procedure of the Dutch banks it would 
be a mistake on the part of the Government still 
further to extend eredit to barge owners as_ this 
would only serve to increase the depression of freight 
rates. There were, moreover, no legal restrictions 
on the establishment of German mortgage banks. 
In no case could radical measures be taken to exclude 
the participation of Dutch banks as commercial 
treaties existed placing foreign capital on the same 
basis as German capital. 


The French Shipbuilding Programme. 


FurTHER evidence of the altered state of 
things in the French arsenals is the appreciable 
reduction of time necessary for the building of 
battleships. When the present shipbuilding pro- 
gramme was adopted it was understood that a battle- 
ship should be put upon the stocks in each arsenal 
every two years. This was afterwards reduced to 
twenty months, and now M. Delcassé has announced 
that work will be begun upon the new battleship 
Lorient in October next instead of in January, 
1914, so that the time since the last battleship was 
put upon the stocks will have been further reduced 
to seventeen months. This has only been accom- 
plished as the result of a systematic reorganisation 
of the arsenals, which are now building battleships 
with creditable rapidity. Not only is there much 
more discipline amongst the men, but the arsenals 
are being equipped with a considerable amount of 
new machinery, and at the present rate of progress 
there seems every probability of a French shipbuild- 
ing programme being completed, for the first time, 
well within the period originally fixed. The experi- 
ment made by M. Delcassé in ordering battleships 
from private yards has proved entirely satisfactory, 
as was proved by the rapid construction of the Paris. 
The Minister has rendered enormous service to his 
country by breaking away from old traditions and 
putting the arsenals on a sound workable basis, and the 
time is not far distant when France will regain much 
of the ground it lost as the result of the deplorable 
naval policy that was carried out until a few years ago. 


The Prussian Railway Tariff. 


DuRincG the month of December the Prussian 
Railway Council introduced a tariff change which 
appears to be of considerable importance from an 
industrial point of view, viz., a further reduction of 
the exceptional tariffs for iron ore and coke for blast 
furnaces between Lorraine and Luxemburg and in the 
Ruhr district. The carriage for coke for the average 
distances cf 217 miles in the latter district has been 
reduced by Is. a ton and the carriage for iron ore by 
10d. It is proposed that the reductions should come 
into force in 1914 on the completion of the Rhine—Han- 
over Canal. The measure is introduced as a compen- 
sation for the continual refusal of the Prussian Govern- 
ment to sanction the canalisation of the Moselle and 
Saar, and because the Rhine—Hanover Canal is expected 
to have an unfavourable effect on the economic con- 








ditions of the Luxemburg—Lorraine and Saar districts, 
It is the opinion of the Government that the districts 
in question will derive greater benefit from the tariff 
reduction than by the canalisation of the Moselle 
and Saar, which could only be effected in six years 


time. A further motion was brought forward to . 


reduce the tariff for the exportation of coal to Italy, 
the South of Fance, and Switzerland. Exceptionally 
low rates for the export of coal to these countries had 
been in force until October, 1908, but were abolished 
on account of the alleged scarcity of coal in that year 
and of the desire to keep coal in the country. Although 
both the Government and the coal mineowners were 
in favour of reintroducing the reduction, the motion 
was rejected on the ground that it was at present 
unnecessary. 


St. Paul’s. 

Iv is to be hoped that the report which Sir 
Francis Fox wrote on Monday last to the Dean anil 
Chapter of St. Paul’s will settle once and for all 
questions affecting the injury that is to be antici- 
pated from subterranean work in the neighbourhood 
of the Cathedral. Sir Francis was able to bring 
unequalled knowledge to bear on the problem placed 
before him. To him are owing the preservation of 
Winchester Cathedral and Santa Sophia, and his 
general experience of the effect of underground work- 
ings and their influence on foundations is admittedly 
profound. His opinion, therefore, must carry great 
weight, and it may be regarded as certain that the 
London County Council will bow to it and not attempt 
to carry out the projected subway. There is no 
hesitation and temporising about Sir Francis’ report. 
After describing his examination of the edifice, he 
concludes, ‘*The Cathedral is overloaded; it is 
actually moving and cracking, and now a proposal 
is brought forward which can in no way contribute 
to its safety, but may, at no distant date, bring about 
serious injury. I am of opinion that this covered 
way and station should on no account be permitted 
in such close proximity to the Cathedral.’’ London 
has been guilty of much Philistinism in the effort 
to make her public utilities commensurate with her 
greatness, but she will rather suffer inconvenience 
than do anything that may jeopardise in the smallest 
measure that one of her monuments of which she has 
most reason to be proud. It is clear from Sir Francis 
Fox’s disquieting report that rather than the execu- 
tion of works that may act injuriously upon the 
foundations, the time is not far distant when works 
of preservation may have to be carried out. That 
the eight great piers which carry the dome have 
actually sunk several inches is a fact the significance 
of which cannot be overlooked. 


A German Coal Mine Disaster. 


On the 18th of the month an explosion of 
fire-damp took place in the Minister Achenbach Mine 
near Dortmund, as a result of which forty-eight 
miners were killed. This is the third serious mining 
disaster in Germany during the present year, the total 
number of victims of the three accidents being over 
170. According to an official report it has been 
impossible to ascertain the cause of the explosion, as 
a fire which had broken out in the seam affected 
increased to such an extent that the rescuing parties 
were obliged to retire. Dynamite had been supplied 
for blasting operations, but as far as can be ascer- 
tained at present it had not been used, and it is there- 
fore considered possible that the explosion was the 
result of an overcharged shot with safety explosives 
or was caused by carelessness in handling a lamp. 
The investigation is rendered difficult by the fact that 
almost all the miners working in the place where the 
explosion occurred were killed and that it is for 
the present impossible to enter the gallery. Apart 
from official quarters the idea has been expressed in 
Germany that the miners are often compelled to act 
imprudently on account of the rigorous system in 
force, which obliges them to be more solicitous of the 
output of coal than of their own safety. 


A Tunnel Project. 


For many years past a project has been 
under consideration for tunnelling the Ballon d’Alsace. 
a mountain 4080 m. high, forming the southern spur 
of the Vosges. At present the Est Railway has to 
take a roundabout route between Epinal and Belfort, 
and the distance would be greatly shortened by 
driving a tunnel through the mountain, while the new 
line would be of considerable advantage to the 
Vosges district. The project has now been definitely 
approved by the Minister of Public Works, with the 
consent of the Est Railway Company, which will 
spend about 20,000,000f. upon the new line. This 
will be constructed between Thillet and Giromagny, 
with a tunnel about 5 kiloms. long. 
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HARBOURS AND WATERWAYS, 1912. 
No. I. 


Tn dock and harbour work the time never comes 
when a condition of “ rest and be thankful ” can pre- 
vail. Dealing with the past year reference has to be 
made to important works for improving the three 
largest ports in the kingdom; and the parliamentary 
notices that have been given for new works show that 
several other ports contemplate carrying out works 
for the better accommodation of the shipping fre- 
quenting them. On the Humber the new coal dock 
at Immingham was brought into use during the past 
year. On the Mersey the first of the deep water 
docks for the accommodation of the great American 
liners has so far progressed that it is expected that 
it will be ready for use next summer; and on the 
Thames a contract has been let and the works com- 
menced for a large deep-water dock. 


Port of London. 

The most notable event during the year was the 
total disorganisation of the traffic at the Port of 
London owing to an attempt on the part of the various 
leaders of the transport workers to bring work to a 
standstill until certain conditions that they demanded 
were complied with. It was not altogether a matter 
of wages or conditions of employment, but what may 
be described as an attempt to obtain a monopoly of 
work by those who are members of the various 
trade unions connected with the movement of all 
goods either by land or water to and from the docks 
under the control of the Port of London Authority. 
The attempt of the local unions having failed, an 
appea! for help was made to other ports in the king- 
dom to bring about a national] strike, which also ended 
in failure. It was made clear that the agreements 
made with the various unions a year or two previously 
had all been loyally carried out by the Authority, and 
that if any complaints had to be made the Board was 
always ready to consider the grievances if brought 
before them by the officials of the unions representing 
any particular department. 

The net result of this disastrous strike was to cause 
enormous inconvenience and loss to the trade of the 
Port of London owing to the dislocation of all traffic 
arrangements, discredit to the efficiency of London 
as a port, and very great loss and privation to the 
workers and their families, without any appreciable 
gain to the men who struck work. 

While those representing the labour department of 
the Port did their best to bring discredit on London as 
a shipping centre, the Authority has shown itself to 
be fully aware of its importance and possibilities, 
and has been taking active steps to bring the Port 
up to date and make it worthy of the capital of the 
kingdom. During the past year a commencement has 
been made in carrying out the scheme of improvement 
prepared by Mr. Palmer, the engineer of the Authority, 
the total cost of which is estimated to be over fourteen 
and a-half millions of money. This scheme of im- 
provement when completed will enable the port to 
maintain its reputation as the greatest trade collect- 
ing and distributing centre in the world. A contract 
has been entered into for constructing a new deep 
water dock. The site chosen for the dock, which is 
now in hand, is adjoining the Victoria and Albert Dock, 
a situation which has peculiar advantages over every 
other part of the river. It lies within the London cart- 
age area, it is served by railway connections to all parts 
of the country, and has road access to all parts of the 
metropolis, and at the present time it is the central 
dep6t of the trade of the Port. The necessity for 
further accommedation here is shown by the fact that 
the existing provision for large vessels is already fully 
taken up. The Act empowering the construction of 
this new dock was obtained eleven years ago, the land 
required since then having been gradually acquired. 
The area of the new dock is 65 acres with a depth of 
35ft. The lock is to be 850ft. long and 120ft. wide 
with a depth over the sill of 45ft. at H.W.S.T. The 
contract for this work has been let to Messrs. Pearson 
and Son, the amount of the contract being £1,400,000. 
The first sod was to have been cut by the King, but 
owing to the strike which was going on at the time 
selected it was thought wise to dispense with this 
ceremony. Plans showing the dock, with a more 
detailed description of the contract works, will be 
found in THe ENGINEER of February 2nd and 16th. 
The scheme also includes a graving dock 1000ft. long 
and 110ft. wide. 

Censiderable improvements are also in course of 
being carried out for the improvement of the 
East and West India and London Docks. At 
Tilbury a tender has quite recently been accepted 
for constructing a deep-water jetty intended to meet 
the case of vessels requiring to discharge only part of 
their cargo, either into barges or railway trucks, 
and which wish to avoid the delay incidental to 
entering the dock. This jetty is to be 1000ft. long, 
£0ft. wide, and will be eccnnectcd with the dock 
system of railways. It is to be equipped with the 
most modern type of crane and appliances for dis- 
charging cargo. There are to be two docks, together 
covering an area of £0,000 square feet. The amount 


of the contract, which has been let to Messrs. Perry 
and Co., is £105,466. 

The dredging of the channel of the Thames so as 
to provide 30ft. at low water from the sea to the 








Albert Dock, decreasing to 20ft. at the Greenland 
Dock, and 14ft. at the Tower Bridge, has been con- 
tinued during the year. The plant engaged in deepen- 
ing the river consists of five large dredgers with twenty- 
one steam hoppers of from 500 to 1000 cubic yards 
capacity, and a suction dredger engaged at Sea 
Reach. The result of this dredging on the banks and 
adjacent land and generally on the régvme of the river 
is being carefully watched. A surveying staff is 
engaged in making regular and continuous soundings 
in the channel from Teddington to the sea. Three 
fully equipped survey boats have been continuously 
at work for this purpose since January, 1909. 

Competitive designs were obtained during the year 
from architects for the new offices of the Port 
Authority, which it is intended to construct on a site 
covering nearly three acres which has been obtained 
for the purpose near Trinity-square, where all the 
departments which are now scattered about may be 
concentrated. 

A scheme was brought forward during the last 
session of Parliament for constructing a deep-water 
dock in the Thames estuary at Canvey Island and for 
connecting the same with the railway at South Ben- 
fleet. The capital was to be £500,000. This scheme 
was not, however, proceeded with. 


The Mersey. 


Notwithstanding the large works that have been 
carried out on the Mersey for the accommodation of 
the shipping frequenting the port, it has been found 
necessary by the Mersey Docks and Harbour Board 
to carry out still further works to maintain the Port 
in the condition necessary to meet the requirements 
of the great American liners. Four years ago a 
sckeme was prepared by Mr. Lyster, the engineer of 
the Commissioners, for providing a large extension of 
the dock system by making new deep-water docks 
at the north end near Seaforth at an estimated cost 
reaching to nearly three millions, but owing to the 
depressed condition of shipping at that time only a 
part of the scheme was commenced. The work now 
in hand consists of a new dock capable of taking one 
of the largest steamers likely to be built for some time 
to come, which is so constructed as to be capable both 
of loading and discharging cargo or to be used as a 
graving dock. This dock, named the Gladstone 
Dock—see Supplement—and which was commenced 
in 1910, has made great progress during the past year, 
and it is expected that it will be ready for use next 
summer. An illustration showing the present con- 
dition of the work was given in THE ENGINEER of 
November 29th. This dock is 1020ft. long, or 137ft. 
longer than the Olympic, and has an entrance 120ft. 
wide, the sill being 25ft. below old dock sill datum, 
giving 35ft. of water at the lowest high-water tide. 
This dock will be entered through a vestibule, or half- 
tide dock, of 14} acres, which will also give access to 
a second dock capable of taking vessels 1100ft. long 
which it is contemplated to construct later on. The 
entrance lock to this vestibule is to be 870ft. long with its 
sill 30ft. be! ow old dock sill. Communication between 
this half-tide basin and the Hornby, Langton, Canada, 
and Brocklebank Docks is also to be provided. 

The last report of the Conservators of the Mersey 
states that the deep-water entrance from the sea has 
been maintained at a minimum depth varying from 
29ft. to 32ft. This deepened channel does not appear 
to be of a permanent character, as continual dredging 
is required to maintain the depth required. The total 
quantity dredged during the past year was 18} million 
tons, a quantity about equal to one-tenth of the total 
quantity removed since the commencement of the 
work, the total quantity dredged since the dredging 
began being 176} million tons. 

The stone revetment placed along the south-east 
side of Taylor's Bank appears to have acted satis- 
factorily, and to have accomplished the purpose for 
which it was intended. The stone dumped down to 
form the revetment has settled down on the face of the 
bank as the erosion and deepening of the bottom 
proceeded, 

Progress has been made with the Dingle training 
bank, which was begun in October, 1911, and it has 
been extended across the embankment of the river 
south of Dingle Point with the object of removing 
the obstruction which the configuration of the fore- 
shore and bed of the river offer to the direct flow of 
the tidal current, and of training the currents more 
into the line with the river wall between the Brunswick 
and Herculaneum docks river entrance. 

Mr. Anthony George Lyster, who succeeded his 
father as engineer to the Mersey Docks and Harbour 
Board, has resigned his appointment as acting engi- 
neer, and has entered into partnership with Sir 
John Wolfe Barry’s firm. He will, however, con- 
tinue to act as consulting engineer to the Board. 

The Manchester Ship Canal, in spite of labour 
troubles and the coal strike, and the removal of the 
banana trade to Garston Dock, continues to increase 
its trade, but the revenue does not advance in pro- 
portion, owing to the increased cost of labour and 
rates and taxes. ‘lhe new Insurance Act alone is 
estimated to cost the company over £7000, and rates 
and taxes have increased about £10,000 as compared 
with seven years ago. At the last half-yearly 
meeting it was reported that there was an available 
balance for dividend of £132,026, of which £61,156 
went to the Manchester Corporation in payment of 















interest due on the money advanced to the Canal. 
Since 1906 one and a-half million has been raised 
for new capital, and during that period the earnings 
of the Canal have risen from nothing to £274,864 
last year. Various works for improving the working 
of the Canal have been proceeding during the past 
year, including the widening of the channel near 
Runcorn, and placing dolphins on the sea wall near the 
same part to provide improved berths for large 
ves_els, whilst additional railway lines have been laid 
at Trafford Wharf, and additional building for the 
cotton trade capable of storage of 50,000 extra bales 
have been provided. A new grain elevator is in 
course of construction at the docks capable of hold- 
ing 40,000 tons of grain. The quantity.of material 
dredged from the Canal and carried out to sea during 
the year was 1,877,793 tons. 


The Ribble. 

During the year the extension of the training walls 
from Lytham to the sea has been completed on both 
sides of the channel. It has been carried a distance of 
14} miles, this being as far as the parliamentary powers 
permit. It will be remembered that these training walls 
have been constructed of the clay obtained by 
dredging and deepening the channel between Lytham 
and Preston Dock. The training walls have main- 
tained themselves in a thoroughly satisfactory 
manner, and have been the means of deepening the 
navigable channel, the area of water having a depth 
of 6ft. at L.W.S.T., having increased during the past 
year by 67 acres. The bar has moved seaward 
nearly a mile. Mr. Barron, the engineer to the 
Commissioners, reports that he is well satisfied with 
the rate of progress of the channel, which is quite up 
to his expectations. 


Dover. 

The preliminary works required for the construc- 
tion of the new marine railway station have made 
considerable progress during the year. The new sea 
wall, extending from the shore seaward as far as the 
turret at the east end of the old Admiralty pier, 
and the reclamation of the foreshire lying betwee1. 
this wall and the existing pier, a length of 2300ft., 
with a width at the widest part of 350ft., have been 
completed. The material used for the purpose, 
amounting to over a million cubic yards, has been 
obtained by excavating the chalk from the East 
Cliff, where a new road is being made between Dover 
and St. Margaret’s Bay. On the area thus reclaimed 
the new station is to be erected, the buildings resting 
on reinforced concrete piles driven through the 
newly deposited material to the solid chalk of the sea 
bed. This preliminary work is now practically 
completed by Messrs. Pearson and Son, to whom 
the contract for the work was entrusted. The new 
station will consist of the necessary railway, Custom- 
house, and Post-offices, waiting and refreshment 
rooms, and four lines of railway. Electric cranes are 
to be provided for the removal of luggage and goods 
to and from the railway cars and the boats. The 
reclamation part of the scheme has been carried out 
forthe Dover Harbour Board by their engineer, Mr. 
Walmsley, the cost being about £400,000. The station 
and railway works are being done by the South- 
Eastern and Chatham Railway, under the direction 
of their engineer, Mr. Tempest, the cost of this 
part of the work being estimated at £100,000. 

Notice has been given of the intention of the Har- 
bour Board to apply to Parliament for further powers 
to enable it to carry out alterations with the view 
of providing accommodation for the traffic expected 
from the new coal mines. It is intended to form a 
new dock entrance connecting the commercial harbour 
with the existing tidal harbour, to convert the tidal 
harbour into a dock, and to construct an additional 
wet dock, and to make provision for the local colliery 
traffic. 

The naval basin constructed by the Admiralty 


«at a cost of over 3} millions has practically remained 


unused for the purpose for which it was intended, 
due to the want of safety to vessels lying in it owing 
to the strong currents that run through, and the great 
swell that takes place in rough weather. The water 
flowing into the basin on the rising tides also brings 
with it large quantities of sand and mud, necessitating 
continuous dredging to maintain the depth required, 
the cost of which is reported to amount to £1000 a 
week. At present there are two entrances to tho 
harbour, and it is now proposed to close that at the 
western end, the cost of which, with other works 
required, is estimated at a quarter of a million. 


The Humber. 


The new dock constructed by the Great Central 
Railway Company at Immingham was provisionally 
opened in May, the formal opening by the King 
taking place later on. The parliamentary powers 
authorising the construction of th's dock were ob- 
tained in 1£04, and the works were commenced in 
July, 1906. This dock, which is situated on th? 
south side of the Humber, about six miles above the 
mouth of the river, has been specially constructed 
to develop the export of coal from the Derbyshire 
and Yorkshire coalfields and those lying in the central 
part of England, and is provided with eight 
electric hoists, each capable of raising and de- 
livering into vessels 400 tons an hour; and 100 
miles of sidings capable of storing 100,000 tens 
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of coal; very complete arrangements have also 
been made for the importation of timber and general 
merchandise. - The water area of the dock is 55} 
acres, and the lock is 840ft. long, 90ft. wide, with 
28ft. at L.W.S.T. on the sill and 48ft. at H.W.S.T. 
It is divided by a central pair of gates into two com- 
partments. There are two jetties at the entrance 
approach, which extend 650ft. One of these is to be 
used for leading and embarking goods and passengers, 
wrt aie er for bunkering with coal vessels which 
do not require to enter the dock. The low-water 
depth in the channel of the river in front of the 
dock is sufficient to allow large vessels to enter 
at any state of the tide. A graving dock 750ft. long, 
56ft. wide, with 27ft. over the sill, has also been con- 
“structed in close proximity to the dock entrance. 
The works have been designed and carried out under 
the direction of Sir John Wolfe Barry and Partners 
by Messrs. Price, Wills and Reeves, as contractors. 
A detailed and illustrated description of the work 
was given in THE ENGINEER of August 17th and 24th. 

The new dock which is being constructed 
higher up the river jointly by the North-Eastern 
and Hull and Barnsley railway companies is approach- 
ing completion. This dock has a water area of 
524 acres, with a lock 750ft. by 85ft. 

During the year the new river pier in connection 
with the Hull and Barnsley Dock and Railway was 
completed. This pier is 1300ft. long with a width 
varying from 52ft. to 125ft., and a depth of water 
alongside of 18ft. at L.W.S.T. It is fitted with 
electric cranes and capstans, and has storage accom- 
modation for general trade, and provision for the 
shipmeat of coal by electric belts. This pier is also 
intended for the use of passengers by the continental 
steamers and for perishable goods from steamers 
not entering the dock but taking part of their cargo 
further up the river to Goole. 

The Humber Conservancy, with the view of im- 
proving the navigation of the river above Hull, 
appointed a commission consisting of Sir W. Matthews, 
Sir J. P. Griffith, engineer to the Dublin Port and 
Harbour Commissioners, and Mr. A. G. Lyster, of 
the Mersey Docks and Harbour Board, to report as 
to the various schemes that have been proposed for 
this purpose. Their report has not yet been issued. 


The North-Eastern Railway Company is about | 


to construct a oier and jetty on the north side of the 
river at Salt End for the landing and storage of 
petroleum. The channel of the river is to be dredged 
so as to give access for large steamers. The storage 
ground is to be connected by railway with the North- 
Eastern system. The approval of the Humber 
Conservancy Board has been obtained. 

It is also proposed by the Admiralty to construct 
an oil depét on the south side of the river at North 
Killingham, which is adjacent to the docks at 
Immingham. 


The Tyne. 

The Commissioners of this river have recently 
added to their fleet another bucket ladder dredger, 
147ft. long, capable of raising 600 tons an hour from 
a depth of 45ft., and of dredging the channel to a 
depth of 35ft. at low water. The dredging fleet 
already in existence consists of five dredgers, five 
tugs and twenty dummy hopper barges. The channel 
of the river from the sea for 3} miles has been deepened 
to 30ft., and above this for eleven miles to 25ft. 
Since 1850 upwards of 128 million tons have been 
dredged from the channel of this river. The average 
quantity annually removed recently being over 
two million tons. 


Ipswich. 

The Harbour Commissioners here are seeking 
parliamentary powers to construct a new entrance 
to their dock with the necessary approach, and also 
a quay or wharf on the western side. 


Fishguard. 

Here also it is intended to apply for power to con- 
struct a widening and extension of the pier on the 
north side of the harbour, and an embankment 
in substitution for that authorised in 1908. 


Padstow. 

Notice has been given by the Harbour Commis- 
sioners of their intention to apply for power to 
construct two new piers, 205ft. long and 160ft. wide, 
a dock and wharf wall, 845ft. long, and to make a 
wet dock of 24 acres. 


Port Talbot. 

The contract for the excavation required in the 
extension of the dock was let during the year, and a 
new hydraulic coal hoist capable of dealing with 
20-ton wagons raised to a height of 60ft. above quay 
level was put in commission. This lift is so con- 
structed as to travel along the quay so as to adapt 
the delivery of the coal to the vessel being loaded. 
A coal-loading belt similar to those in use at 
Hull docks, by means of which the delivery of the 
coal into the hold of the vessel is practically con- 
tinuous, and by which the coal is loaded with greater 
uniformity, has also been installed. 


Goole. 
The new dock at the south-west corner of the 
Stanhope Dock constructed by the Aire and Calder 


Navigation Company has been opened for traffic. 
As this involved a third crossing of the waterway by 
the main road, the local authority delayed its 
consent until it was found that there was no other 
way out of the difficulty if the accommodation for 
the increased traffic at the docks was to be provided 
for. 








SANITARY ENGINEERING IN 1912. 


General Retrospect. 

To record at any length the vast amount of sani- 
tary engineering work which is in progress throughout 
the world would be impossible in an article such as 
this. We have therefore to content ourselves with 
brief references to one or two of the more important 
features of this work, and this we do in what follows. 
It cannot be said that there is any outstanding 


novelty connected with sewage disposal to be 
chronicled. Practically speaking, it is now known 


how to obtain a good effluents from sewag of any type. 
It has become merely a question of money and of 
how little can be spent so as to get an effluent which 
will pass muster. In this connection it will be instruc- 
tive to see what the effect of the findings of the Royal 
Commission on Sewage Disposal as set out in its eighth 
report—to which we refer later on—will be. It is 
quite evident to us that many local authorities will 
endeavour to obtain a relaxation of the conditions 
under which they now have to treat their sewage. 
Qn the other hand, it is quite probable that those 
who are now discharging absolutely crude sewage 
| will have in future to screen it carefully first, and 
| it is even possible, if we read the report aright, that 
| these same people, or some of them, may even have 
| to carry out some sort of preliminary treatment in 
| addition to screening. 





| The Recovery of Grease from Sewage Sludge. 
If there has not been any startling innovation, 
| there has, at least, been a decided development in 
the methods of the disposal of sludge. The vexed 
question of what to do with this substance has troubled 
|and continues to trouble the unfortunate sanitary 
engineer. He trenches it into the ground; he 
| presses it ; he dries it; he ships it to sea; he some- 
| times burns it ; and he is always desirous of selling it, 
though he is not always successful. However, there 
have recently been put into operation systems of 
dealing with sludge which would appear to be full of 
promise. We referred last year to the experiments 
| with the Grossmann system which Oldham was 
| carrying out with the sludge from a portion of its 
| sewage. 
| year a plant on this system for dealing with the whole 
|of the sludge derived from the sewage of all its 
| inhabitants—some 140,000 persons. The final pro- 
ducts are grease and a sterilised powder, which is said 
to have high manurial value. Bradford also opened 
sludge disposal works during the year. The sludge 
in this case is warmea before being pressed, the 
grease, by reason of the warmth flowing out with 
the water and being recovered in that way. No 
lime or other chemical is added. The pressed cake 
apparently finds a ready sale to farmers, while as 
much as from 12 to 15 tons of grease is being pro- 
duced per day. A view of the press house is given in 
one of our Supplements. Of course, other places 
could not hope to get such a proportion of grease as 
this, but, in view of the fact that the grease is worth 
from £8 to £10 per ton, it would certainly seem to be 
worth while for a great many authorities to consider 
whether or not some system of grease recovery should 
be adopted, especially as such systems appear to 
offer a successful solution of the sludge problem, as 
well as being a source of revenue. It is interesting 
to note, by the way, that Mr. Joseph Garfield, Brad- 
ford’s sewerage engineer, was called in during the year 
to advise the London County Council as to the 
disposal of the sludge produced at the Barking and 
Crossness Works. 


Other Novel Methods of Sludge Disposal. 

Two other methods of sludge disposal are worthy 
of note. We understand that Mr. A. B. Ogden, 
the manager of the Davyhulme Sewage Works 
of the Manchester Corporation, produces a substance, 
which is said to be an excellent fertiliser, by a process 
resembling in some respects that carried on at Brad- 
ford. The sludge is obtained by means of washing 
contact bed material, and it is heated with the adaition 
of a small quantity of lime in a plant designed by Mr. 
Ogden. The temperature must be kept low, or too 
much ammonia is driven off, yet it is, we under- 
stand, sufficiently high to destroy the germinating 
power of any seeds which have made their way to 
the sewage works with the sewage, and also the 
bacteria, &c., in the sludge. Some 400 tons of this 
fertiliser are produced every week, and there appears 
to be no trouble in getting rid of it either at home or 
abroad. Many hundreds of tons of it have been 
shipped to the Colonies. Then, finally, another 
method has been developed at Penrith, and has, we 
believe, been patented. In this case a layer of straw 
or litter is first placed at the bottom of a specially 
designed tank. On the top of this is run a layer of 
liquid sludge, on the top of which is placed another 
layer of litter, then more sludge, and so on. The 
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liquid part of the sludge filters down through the 
straw and flows away, while in a very short time the 
matter in the bed becomes consolidated and can be 
dug out. We gather that farmers will come and 
cart it away, paying Is. 6d. a load for it. There is 
but very little trade refuse in the Penrith sewage, 
and some 450 tons of manure are produced per year, 
the population being about 9000. These instances 
do not, of course, pretend to exhaust the numerous 
devices for dealing with sludge, but they serve to 
show the directions in which the matter is now being 
investigated. 


The Royal Commission. 

The eighth report of the Royal Commission was 
published towards the end of the year. It had to do 
with the permissible standards of purification under 
varying conditions. Broadly speaking, it is recom- 
mended that if the volume of the river or stream into 
which the effluent is to be discharged is less than 
150 times the volume of the effluent the latter must 
not contain more than 3 parts per 109,000 of sus- 
pended matter, nor take up more than 2 parts per 
100,C00 of dissolved oxygen in five days. In cases 
where the volume of the river is greater than this 
larger amounts of suspended solids may be permitted, 
and if the volume is as great as 500 times or over that 
of the sewage the latter may under certain conditions 
be discharged without any treatment saving roug) 
screening. However, any departure from the genera! 
standard has to be sanctioned by a proposed Centra! 
Authority, which is to have discretionary powers, 
and is to treat each case on its own merits. On 
paper the idea seems good, and if it could be worked 
well and cheaply it might conceivably be a great 
boon. As things are at present, while some sewage 
is over-treated, some is certainly not treated enough. 
The new order of things is designed to bring about 
such a state of affairs that every sewage would just 
be treated sufficiently, having regard to all condi- 
tions. It all sounds excellent, and would probably 
prove to be so if everything would run smoothly. 
But would it ? At present it is, of course, impossible 
to say whether or not the proposals of the Commis- 
sioners will be acted upon. 


London Main Drainage—North Side. 

The large works for the extension of the main 
intercepting and flood relief sewers in London, which 
have been in progress for many years, are now rapidly 
On the north side the 
Low-level Sewer No. 2—that from Hammersmith 
to Bow—which has a length of 123 miles, and which 
varies in size from 5ft. to 9ft. in diameter, was com- 
pleted throughout its length and brought into use 
A diversion of the old low-level 
7ft. 9in. diameter sewer, which was necessitated by 
the Westminster Improvement Scheme, was finished 
during the year, and an extension of the Stamford 
Brook sewer along Old Oak Common-lane was also 
completed. The new pumping station and contingent 
works at Abbey Mills, which have been under con- 
struction during the last three years, will shortly 
come into operation, trial runs having already taken 
place. This station will be able to lift 630 tons of 
sewage and storm water per minute into the main 
outfall sewers or by the storm overflow into Abbey 
Creek—a branch of the River Lea. 


London Main Drainage—South Side. 

Good progress has been made during the year 
with the Low-level Sewer No. 2—Battersea to 
Deptford—which has a length of 8} miles, and which 
varies in size from 6ft. to 8ft. in diameter. This work 
has been practically completed, and the sewer is in 
use. The extension of the High-level Sewer No. 2 
Nunhead to Catford—which is 1} miles long and varies 
in diameter from 6ft. to 8ft., has also been nearly 
finished. The Streatham and Balham Storm Reliet 
Sewer has been begun as well as improvements to 
the river Graveney. Contracts have been let for 
the supply and erection of three sets of gas engines 
and centrifugal pumps to complete Faleon Brook 
Pumping Station and bring its total pumping capacity 
up to 360 tons per minute. The engine house and 
the necessary culverts for the extension of the pump- 
ing plant at Crossness are being constructed, and the 
existing boiler house enlarged. The new pumps 
are to lift the sewage from the low-level outfall sewer 
to the precipitation tanks. The new main inter- 
cepting sewers have been of considerable use in con- 
veying to the outfalls large quantities of slightly diluted 
sewage which previously found its way to the river 
Thames. 


New Disposal Works at Ilkeston. 

A distinctly well-designed, though small, disposal 
works was formally opened at Ilkeston early in 
October, and we anticipate that some excellent 
results will be obtained from it. Every precaution 
would appear to have been taken to prolong the 
operation of the various divisions of the plant at 
a high point of efficiency for the greatest length of 
time possible, as well as to obtain continuously 
a high-grade effluent. The sewage, which amounts 
to about 750,000 gallons a day dry weather flow, 
is first of all treated in precipitation tanks of a com- 
bined capacity equal to a day’s dry weather flow. 
A portion of the inlet end of each of these tanks is 
separated from the main body of the tank by a sub- 
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merged weir, so that in each of the four tanks there is 
what is equivalent to a detritus tank, in which the 
heavier solids may be deposited. This arrangement 
does away with the necessity of completely emptying 
the tanks, except at long intervals. The effluent 
from the tanks flows over a weir, and is then led to 
the bottom of two sedimentation tanks of more or 
less the Dortmund type, the effluent from which 
passes in its turn to a channel containing roughly 
graded granite to act as a strainer to remove any 
suspended matter before the liquid is discharged to 
the bacteria beds. The latter cover just over 10,000 
square yards, and they are served by electrically 
worked reciprocating distributors, which are auto- 
matic in their action, distribution only taking place 
when the motion of the distributors is in one direc- 
tion. The effluent from the beds finally passes into 
a humus tank 21ft. in diameter and 28ft. deep before 
being discharged into the river Erewash. The sludge 
is dried in lagoons, the liquid draining from it being 
led back to the works for further treatment. It 
will be seen therefore that the provisions made are 
wonderfully complete. The cost of the installation 
only worked out at just over £1 per head of the 
population served. A general view of the works is 
given in one of our Supplements. 


New Works for Leeds. 


The construction of the works embodied in the new 
sewage disposal scheme for Leeds, which was autho- 
rised by the Leeds Corporation Act of 1908, made 
satisfactory progress during the past twelve months, 
in spite of the abnormally wet weather of the past 
summer. The total borrowing powers authorised 
by the Act for sewage disposal purposes amounted 
to £1,277,000, and a period of ten years was given 
for the completion of the works. The total expendi- 
ture on land and works to date is in excess of £265,000. 
An area of some 600 acres of land near the existing 
sewage works at Knostrop was first of all acquired, 
and then the Corporation entered into a contract 
prepared by its sewerage engineer, Mr. Geo. A. Hart, 
for the removal of the excavation from an area of 
16 acres of land, which is to be utilised for percolating 
filters, the construction of effluent conduits, the 
diversion of the Wyke Beck, the building of certain 
roads, and a short railway, the laying and jointing of a 
54in. diameter cast iron sewage rising main } of a 
mile long, &c. It is anticipated that this contract 
will be finished by the end of next March. At the 
present time negotiations are in progress for letting 
contracts for the laying of 4} miles of new high-level 
main intercepting sewers and for electrically driven 
pumping machinery, while other contracts are being 
prepared for the construction of detritus pits and 
screening machinery, a low-level pumping station, 
a storm-water channel into the river Aire, 18 acres 
of percolating filters, and new high-level sewage tanks 
of 6 million gallons capacity. 


A New Type of Sewage Tank. 

A sewage tank of a novel type, which is named the 
Fieldhouse, and which has not hitherto been described 
in these columns, has been put into service at Guild- 
ford, and is, we understand, doing good work there. 
It is circular in plan, and is in two parts—an inner 
circular chamber and an outer annular chamber, 
the width of the annulus being approximately 
equal to the diameter of the central chamber. The 
two chambers are separated by a wall, through the 
upper part of which a certain number of comparatively 
small holes are pierced. The central or roughing 
chamber is tapered in its lower part into the form of an 
inverted truncated cone, and above this is a rein- 
forced concrete cover or diaphragm, also shaped like a 
truncated cone, but arranged the right way up, 
the truncated portion forming an opening which comes 
about half-way up the depth of the chamber. Imme- 
diately over it the sewage is delivered through a pipe 
with its end bent down at right angles. In the 
roughing chamber and its covered sump—for that 
is practically what it amounts to—the majority of 
the heavier solids are deposited and as the sewage 
rises it flows through the openings above mentioned 
into the annular chamber. These openings are in- 
clined downwards from the centre chamber, so that 
any solids there may be are directed downwards 
towards the bottom of the annular chamber. The 
latter is not flat, but has a number of deep sumps 
with sloping sides formed in it—at Guildford there are 
six—and in these further solids are deposited and can 
be drawn off by valves. The solids at the bottom 
of the central chamber can be removed in a like way. 
There are means for removing the scum from the 
central and annular chambers. The effluent over- 
flows all round the lip of the annular chamber, which 
is provided with a channel running right round it. 
It will be obvious that as the sewage travels from the 
centre to the edge of the chamber its velocity naturally 
gets less and less, and it is claimed that the effluents 
are uniform in character and practically free from 
suspended solids. 


New Scheme for St. Petersburg. 

During the year plans have been in course of pri- 
paration for a new scheme of drainage and water 
supply for the suburbs of St. Petersburg. The 
population to be served is, roughly speaking, 500,000. 
With regard to the sewage, the sectional system will 


sufficient to drain the area by gravitation. The 
plans embody the provision of two separate outfalls 
into the sea, one on each side of the estuary of the 
Neva. Owing to the absence of tide and the nature 
of the gulf, the sewage will have to be submitted to 
tank and biological treatment so as to render the 
effluent non-putrescible. The difficulties in connec- 
tion with a drainage scheme in a climate such as that 
of St. Petersburg are hard to be realised by engineers 
whose work lies in more temperature zones. The 
frost is so severe, for example, that all the purification 
works must be roofed in and covered with at least 
5ft. of soil. 








MARINE ENGINEERING IN 1912. 


THE year just closed has been on the whole an 
exceedingly busy one for all steamship and steam 
engine builders ; it almost looks, indeed, as if they 
had been too busy fulfilling actual orders to be able 
to spare time, staff, or plant for the development of 
anything much beyond their ordinary standard 
designs. At the same time, it is curious to note 
that prices have not ruled high, and, in spite of the 
fact that most builders have not had to struggle for 
work, many jobs have had to be taken at prices 
which cannot possibly result in more than a minimum 
of profit ; in fact, but for the reduction in establish- 
ment charges, owing to the large turnover which 
those firms are likely to show, many orders must 
have resulted in loss. With so much work, it is 
difficult to account for such a state of things, though 
it would seem that the practice of shipowners in 
always going to the same one or two firms for their 
ships is on the increase, and has had something to do 
with it, as shipbuilders have preferred to take orders 
from established customers at low rates in order to 
retain their custom for bad times, when every job 
is eagerly competed for. Whatever the reason the 
fact remains, and the shipowner will probably 
profit more than the shipbuilder by the glut of 
orders, especially in view of the difficulties of con- 
trolling the men and obtaining material, which always 
occur when the demand for labour and material 
outruns the supply. 

It is very difficult to discover any direction in 
which any great advance has been made in the art 
of marine steam engine building. The main features 
have been evolved as a result of so many years of 
experience and invention that any further radical 
change is hardly to be expected, and it is only in 
minor details that improvements can be made. 
The turbine has increased in favour to such an 
extent that it is claimed that nearly one-third of 
the total horse-power on shipboard is now furnished 
by this means. This large proportion of horse- 
power bears no relation, of course, to the actual 
number of ships fitted with the respective types of 
motive power, as it may fairly be said that all the 
largest-powered units are those fitted with turbines, 
the smaller-powered ships, which constitute the vast 
majority, retaining the reciprocating engine. A 
point to be noted in this connection is the extent to 
which the Curtis turbine appears to be invading the 
preserves hitherto maintained by the Parsons type. 
Though this is not really large, it is worthy of com- 
ment. The most remarkable feature of the applica- 
tion of turbines is, in our opinion, the great extension 
of the type of ship for which it is now considered 
suitable—partly due to the increased knowledge of 
propeller design and partly to the successful exploita- 
tion of the helical gear connection between the 
turbine and the propeller. It is curious to note that, 
though this arrangement was first introduced in 
order to render the turbine suitable for use on slow- 
speed cargo ships similar to the Vespasian, it is on 
high-speed passenger ships that it has, so far, found 
the most favour, for, owing to the conservative 
mind of the cargo shipowner, only one cargo ship 
is up to the present being so fitted. We are almost 
inclined to attribute some small share in this develop- 
ment to the automobile, the change-speed gear of 
which, almost unmechanical as it is, has not only 
accustomed men’s minds to the idea of the use of 
gearing, which was long ago given up as unsuitable 
for marine work, but has also led to enormous im- 
provements in the design of gear teeth, the materials 
of which they are made, and the machine tools for 
cutting them. At all events, so accurate is the 
work on the teeth, that very little loss of efficiency 
results, and so good is the material that wear is 
practically inappreciable after long periods of running. 
The great feature is, of course, that the propeller 
can be designed to work at the reasonably low number 
of revolutions which experience has shown to give 
the greatest efficiency, while the turbine can be de- 
signed to run at the high speed which gives the 
extraordinary efficiencies hitherto looked for on land 
engines alone, and which result in a consumption 
in the neighbourhood of 1 lb. per horse-power per 
hour. So high are the efficiency results, that it 
can be run at quite low speeds when required, and 
still retain an efficiency superior to the slow-running 
direct-coupled turbine at full speed, so that it presents 
special advantages for warships, and it will scarcely 
cause surprise if Sir Charles Parsons’ proposed schemes 
in this direction were to become an actuality, even 
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turbines for cruising speeds which the use of impulse 
blading allows. 

In contrast to the Diesel engine, which can 
reverse, and which can be made to run at reason- 
ably low speed without loss of efficiency, it 
might appear that the turbine would offer a favour- 
able field for the adoption of transmission gears, 
either hydraulic or electric, as the turbine cannot 
reverse and cannot run at low speed. A 6000 horse- 
power Curtis turbine is now being built in the United 
States fitted with an electric gear, which is to be 
installed on a 14-knot collier, while a large hydraulic 
gear of the Féttinger type has been tested in Germany. 
As, however, these forms of transmission gear acknow- 
ledge a loss of efficiency of 8 to 10 per cent., whereas 
the gear transmissior has been proved to lose no more 
than 1.5 to 2 per cent., it is difficult to see how the 
average shipowner is to be persuaded to adopt the 
former type to any large extent in view of his. keen 
appreciation of any device that will give him a 
saving of only 3 or 4 per cent. Their first cost is 
hardly likely to be much less than that of an astern 
turbine, and they have yet to prove their reliability. 

It is rather remarkable that the combination of 
turbines with the reciprocating engine has not made 
greater progress as it forms an efficient means of 
reducing the size of the power units for a given total 
horse-power in relation to the size of the ship, and 
thereby tends to reduce vibration all round, while the 
retention of the reciprocating engine maintains the 
handiness of the ship and it also allows of increased 
duty being got out of the steam, thus leading to high 
economy. It is, however, probably the qualification 
required in this last factor that has been the limiting 
cause. It is only true to say that extra duty can be 
got out of the steam when the temperature of the 
sea water is low enough to effect the requisite degree 
of condensation, so that the fullest economy of this 
arrangement can only be obtained on ships which are 
in service in temperate climes; in the tropics there 
will be little appreciable gain. If this is so, it would 
tend to show that the maximum comfort of the pas- 
senger is not a point which receives first consideration 
at all costs, but that first cost and economy of running 
are still the factors which control the situation. It 
will be very interesting to see if there is any advantage 
in the arrangement to be adopted on a big four-screw 
ship under construction by Swan, Hunter and Wig- 
ham Richardsons, Limited, in which two reciprocat- 
ing engines drive the centre screws while two turbines 
drive a pair of wing screws. As an exactly similar 
ship is to be built by Denny’s with the usual arrange- 
ment of a pair of wing propellers driven by recip- 
rocating engines and a centre propeller driven by a 
turbine, useful comparisons will be possible. 

Although no results have yet been obtained from 
the combination of the turbine with the reciprocating 
oil motor—a combination which is only to be con- 
sidered for naval purposes and of which one instance 
is now under construction—we incline to the opinion 
that this will by no means prove to be an isolated 
experiment, though for some time the scale must 
be somewhat limited. 

Mention of the Navy suggests a word about the 
use of oil fuel, which is undoubtedly meeting with 
increased success and wider application, the reasons 
for which are, in the main, fairly obvious. In the 
first place, steam pressure can not only be maintained 
absolutely constant while running, without the usual 
irregularities due to cleaning fires, bad firing, &c.‘ 
but the ship can run up to full speed much more 
quickly than with coal, and the fires can be reduced 
more conveniently immediately the spurt is finished ; 
in addition to this, the number of stokers is reduced, 
the radius of action is increased for a given displace- 
ment, bunkering is very much more quickly and 
cleanly carried out, and can be effected at sea, 
and, above all, a very much higher duty can be got 
out of the boiler, the evaporation now reaching 
something like 17 Ib. per square foot in a large boiler, 
not simply an experiment on a small scale where the 
whole of the surface can without question be made 
full use of. This is doubtless not new ground, but it 
is worthy of great prominence in endeavouring to 
present deductions from the events of the year. As 
an indication of the development in this direction it 
may be noted that Messrs. J. 8. White, of Cowes, 
have in hand boilers which will furnish 10,000 horse- 
power each, and which will be arranged to be fired on 
oil alone, and it is found that the larger the units the 
greater the advantages, especially with regard to the 
saving in weight and space. 

Beyond these general features it is probable that 
attention need only be drawn to the continued efforts 
to effect minor economies throughout the existing 
plant, not only to meet the insistent demand of the 
steamship owner but in the endeavour to compete with 
the superior economy of the Diesel engine which is 
undoubtedly a great spur. The most important of 
these is the widely increasing adoption of superheating, 
The Schmidt system alone is now fitted on some 700 
ships of from 50 to 30,000 indicated horse-power 
each, and though these are chiefly foreign built, the 
number of English built ships so fitted is rapidly on 
the increase. With a total steam temperature of 
from 550 deg. to 600 deg. Fah. an economy of 15 to 
18 per cent. is claimed, which alone is sufficient 
justification. Yarrows, too, have fitted a number of 
destroyers with their system with success. 

In addition to the ships actually fitted there are a 
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number of others on which the conversion has already 
been ordered, but they are so busily engaged in profit- 
able trading that they cannot be spared from their 
duties to have the alterations carried out. A point 
which should be mentioned in this connection is that 
not only are remarkable results obtained in economy 
but that mechanical troubles hardly appear to exist ; 
ships so fitted seem to be looked on with the greatest 
favour by those in charge of them, which is not 
invariably the case with new inventions, many of 
which have been pronounced unsuccessful not from 
any failure to realise the claims of the inventor, but 
because they require too much attention on the part 
of the engineer. 

Whilst water-tube boilers of various forms have 
for many years been employed in the navies of 
the world, the mercantile marine has hesitated to 
adopt them, and has adhered conservatively to the 
Scotch type. The water-tube boiler does not offer 
such superlative advantages to the merchant or 
passenger steamer as it does to the ship of war, 
where its peculiar quality renders its use practically 
imperative, but it has nevertheless many points 
to recommend it, and it is not surprising that it is at 
length coming into use. So far one make practically 
holds the field, for the reason, we understand, that it 
alone is accepted by the Board of Trade and Lloyd’s 
under exactly the same conditions as the cylindrical 
boiler, but in course of time no doubt other makes 
will be used. This is not the place to discuss the 
relative merits of different forms of generators, and 
our present purpose will be served by a few facts as 
to the adoption of the water-tube type in mercantile 
vessels. For these figures we are indebted to Messrs. 
Babcock and Wilcox, the firm alluded to above. 
There are so far 258 vessels of all classes—tugs and 
yachts included—fitted, or about to be fitted, with 
such boilers; the- number of generators is 542, 
and the total indicated horse-power 411,479. Amongst 
these the most notable vessels are the Channel 
steamers Riviera and Engadine, of 10,000 horse- 
power, belonging to the South-Eastern and Chatham 
Railway ; a mail steamer of the same power for the 
Union Steamship Company of New Zealand; and 
two Channel steamers of 11,000 horse-power for the 
Belgian Mail Service. Of somewhat smaller vessels 
there is the Greenore, belonging to the London and 
North-Western Railway Company, described in 
our issue of August 30th last ; another, the Princess 
Victoria, for the Larne service of the Port Patrick 
and Wigtown Railway Company; and a number of 
vessels of 6500 horse-power for the Adelaide Steamship 
Company. As many of these vessels have been built 
only within the last two years, they are a clear indi- 
cation that a change is coming. We must not forget 
that the greatest of German passenger ships, the 
Imperator, is to have water-tube boilers. It is safe 
to assume that before long we shall see British liners 
discarding the cylindrical boiler and adopting water- 
tube generators with superheaters. 

In other directions it is probable that Mr. D. B. 
Morrison’s development of the discovery of the for- 
midable nature of the insulating capabilities of the 
air present in steam on the tubes of a condenser and 
his practical method of dealing with the air so as to 
reduce this source of loss are likely to have important 
results in view of the high proportion of power obtain- 
able from every inch of vacuum compared with other 
sources of loss or power production. 

In shipping matters the past year has been note- 
worthy in that three vessels larger than anything 
which has been built hitherto have been under con- 
struction, viz, the Cunard liner Aquitania—see one 
of the supplements—the Hamburg-American liner 
Imperator, and the White Star liner Britannic. 
Unfortunately, only the particulars of the German 
ship, which was launched on the 23rd of May, are 
known. She is 88lft. long, 96ft. beam, and her ton- 
nage is 50,000. It is believed, however, that the 
figures of both the British vessels will be at all events 
equal to, if, indeed, they do not exceed, those of the 
Imperator. Various reports as to their sizes have 
been current, but so far the respective owners have 
seen fit to withhold the official dimensions. The 
Imperator has several distinguishing features. In 
the first place, she is at present the biggest vessel 
afloat, being nearly 5000 tons larger than the Olympic. 
Then, again, she weighed about 27,000 tons when 
she was launched, and she will be the first four-screw 
turbine steamship of the German mercantile marine. 
Another notable vessel of the year was the French 
Transatlantic Company’s liner France—see one of 
the supplements—which sailed on her maiden voyage 
from Havre to New York on April 20th. She is 
not only the largest and speediest French merchant 
vessel, but she is the first French liner to be driven 
by four shafts, while her turbines, which develop 
some 45,000 shaft horse-power, are the largest ever 
built in a French shop. Moreover, her launching 
weight, which was nearly 12,000 tons, though not 

' half that of the Imperator, was, as a fact, the heaviest 
ever sent down a French slip. The France reached 
a speed of 25.9 knots on her trials, and her speed on 
service is expected to average 23.5 knots. The 
Cunard fleet was increased early in the year by the 
sailing on January 20th on her maiden voyage of 
the liner Laconia. Though far from being as big 


or as speedy as either of her precursors, the Maure- 
tania or the Lusitania, she is, nevertheless, of 25,000 
tons displacement, and is faster than either the 











Ivernia or Saxonia. She is driven by four-crank 
quadruple-expansion engines acting on two propellers. 

A vessel of a peculiar type was launched in April 
last, and later on in the year made a successful maiden 
voyage to Peru. This was the Kanguroo, which was 
built at Bordeaux for the purpose of transporting 
submarines constructed by the Schneider firm to 
South America. This ship is so built that a portion 
of her bows can be removed for the floating in of a 
submarine, and can be replaced when the latter is 
secured inside. While on the subject of submarines 
mention may be made of the ingenious dock for 
testing the strength of vessels of this type which has 
been introduced by an Italian engineer—see one of 
the supplements. It is nothing more nor less than a 
very strong tube which can be closed at both ends, 
and into which the submarine is floated and then 
subjected to water pressure. 








CHEMISTRY IN 1912. 


In a record of chemical progress during 1912 pride 
of place must be given to the very remarkable 
announcement of a syndicated invention which, 
starting with starch, was designed to produce such 
high-priced commodities as acetone and india-rubber. 
Description of the mode for attaining this desirable 
end has been too full and recent to need recapitulation 
here at length. It is sufficient to recall that by the 
action of a beneficent bacterium a mash of maize, 
potatoes, or the like can be made to yield acetone 
and certain higher alcohols, including butyl! alcohol, 
and that this latter, by the several methods familiar 
to organic chemists, can be converted into buta- 
nediene, which can be polymerised by the action 
of sodium into a rubber-like substance. We have 
no intention: of entering into the field of polemics, 
which was only too well frequented when the announce- 
ment was made, and will content ourselves with 
saying that most responsible chemists, while recognis- 
ing the importance of several of the steps involved 
in these operations, were disinclined to regard the 
work as much more than preliminary, and lent no 
countenance to the sensational view that natural 
rubber was immediately doomed. As little has been 
heard of the enterprise since its public appearance, 
it is reasonable to conclude that their conservative 
attitude was justified. 

This article must be more of a miscellany than 
those which we have sometimes presented to our 
readers, as progress in any of the chief natural divisions 
of the science has been of detail rather than of prin- 
ciples, with the result that our record will contain 
things of interest, it is true, but not of such funda- 
mental importance as to warrant precise classification. 
Thus it scarcely matters in what order these are taken. 

Two notable Congresses concerned with chemical 
matters took place in New York last autumn. One, 
the Congress of the International Association for 
Testing Materials, touched chemistry only in so far 
as it provides a means for the purpose in question ; 
the other, the Congress of Applied Chemistry, was 
immediately concerned with matters of chemical 
industry, the extent and activity of which were well 
mirrored by the abundance of communications 
written and oral and the numerous attendants from 
all parts of the world. Truth to tell, a vast quantity 
of rubbish was dumped on the unhappy meeting, 
but that is inevitable in a gathering of the kind, and 
was more than balanced by the few weighty papers, 
which alone would constitute an _ incontestable 
reason for the assembly. 

Thus H. A. Bernsthen gave a lecture on the 
Haber process for synthesising ammonia, which has 
been worked out by the Badische Company, in which 
he showed that at high pressures and temperatures 
in the presence of a catalyst, nitrogen and hydrogen 
unite directly, though, of course, incompletely, 
giving ammonia, which can be absorbed and replaced 
by a fresh charge of the constituent gases. The work 
was based on purely theoretical considerations 
and laboratory experiments, and details of the manu- 
facturing process which has been evolved from these 
are, not unnaturally, concealed ; but it is not unreason- 
able to accept the view that yet another mode of 
making that sluggish giant nitrogen do something 
more active than its function as a diluent is in way 
to be practically accomplished. 

A paper of a very different stamp, and at the same 
time of the highest interest, teeming with original 
thought and far-reaching suggestions, was bestowed 
upon the Congress by the Italian representative, 
Giacomo Ciamician. It deals with the ‘ Photo- 
chemistry of the Future.’’ One thinks, naturally 
and superficially, of the changes which occur on a 
photographic plate as the chief instance of what 
may fairly be termed “ photo-chemistry;” but 
very slight reflection will show that the greatest 
chemical work performed by light is the synthesis 
of vegetable tissue. The 6,000,000 square kilometres 
of the Sahara daily receive solar energy equivalent 
to that contained in 6,000,000,000 tons of coal, and 
this is wasted and likely to be wasted, as the Sahara 
is scarcely a place for the growth of heavy crops 
until some source of water is available. But, as 
Signor Ciamician said : “‘ Is it possible, or, rather, is it 
conceivable, that this production of organic matter 
may be increased in general and intensified in special 





places, and that the cultivation of plants may be 
so regulated as to make them produce abundantly 
such substances as can become sources of energy or 
be otherwise useful to civilisation ? I believe that 
this is possible. It is not proposed to replace coal 
by organic substances produced by plants, but it is 
conceivable that this organic matter may be utilised 
more satisfactorily than is now the case.” His 
argument proceeds to show that assuming a higher 
percentage of CO, (1-10 per cent.) in the air used by 
the plants and the mineral pabulum contained in the 
ash of the plants returned for the nourishment of the 
succeeding generations and the nitrogen similar|y 
caught and returned, the sun through the plant 
will be employed as a source of energy of stagger- 
ing magnitude, and he proceeds to show that, 
apart from this, the synthesis of valuable materia!s 
by plants coerced to produce not what they 
naturally do in their natural quantities, but such 
glucosides, alkaloids, or essential oils as are com- 
mercially most valuable in proportions not conten- 
plated by the plant’s internal economy. Inorgani 
synthesis, such as the production of compounds of 
nitrogen from that gas and direct conversion of light 
rays into electrical energy, are within the proper 
purview of photo-chemistry, which will relieve the 
consumption of fossil solar energy by the substitution 
of current radiant energy from the same centre of 
power—the sun. When this is accomplished we may 
make coal in the manner indicated by F. R. Bergius, 
who, by heating cellulose at 350 deg. Cent. in water 
at a pressure of 400 atmospheres for twenty-four 
hours, has obtained a sort of peat, and, applying the 
usual methods of calculating the velocity of a reaction, 
shows that at 10 deg. Cent. the same change would 
take 7 million years; naturally for producing coal 
no such indecent haste is possible, and the leisurely 
proceedings which require ultra-geological periods are 
indicated. 




















Boron has been prepared, fused, and made into 
strips and wires. It is interesting as having a high 
specific resistance (2 x 10° ohms) and a large negative 
temperature coefficient, so that a strip having a 
resistance of 775,000 ohms at 27 deg. Cent. was found 
to have one of 7 ohms at 520 deg. Cent., and a fraction 
of an ohm at 1000 deg. Cent. Thus it can be used 
as a voltage regulator, taking as a shunt any additional! 
current caused to pass by rise of pressure. 

Comic relief is afforded by a naive contribution to 
a discussion on the use of phosphorus in matches. 
The author of the pronouncement having stated that 
the Diamond Match Company had voluntarily sur- 
rendered for cancellation its American patents for the 
use of non-poisonous sesquisulphide of phosphorus, 
proceeds, ‘“‘ Such public-spirited action on behalf of 
a large corporation in thus deliberately relinquishing 
valuable patents is particularly praiseworthy, and 
shows that, although corporations are supposed to 
be soulless, here is a corporation with a soul and 
officers who consider the public welfare as well as 
dividends.’”’ Sad to say, this idyllic picture of an 
American corporation solicitous for the welfare of 
the PEOPLE is somewhat blurred by a burst of candour 
on the part of the orator, who adds, “It was this 
action of the Diamond Match Company that made 
possible the passage by the United States Congress 
of the Hughes-Esch Bill during March, 1912, which 
lays such a prohibitive tax on the manufacture of 
poisonous white phosphorus matches that none of 
them will be made in this country after July Ist, 
1913.” The ethics of the transaction and the 
discernment of its panegyrist appear to be of the 
same order. 

A body regarded as iodine nitrate has been prepared 
by the action of nitric acid on the element. As 
iodine is a non-metal, and strongly electronegative 
at that, it may be better to regard it as an association 
of the two anhydrides than as a salt. Questions of 
the constitution of bodies close to the border line of 
the groups in which they are usually placed sometimes 
give results of theoretical interest much in excess 
of that pertaining to the bodies themselves. An 
attempt has been made to correlate the coefficient of 
expansion of solid bodies with their melting point 
with the usual quasi-success in such undertakings, 
which, though of necessity futile by themselves, are 
of use in that they give expression to the underlying 
truth that all properties of a substance must be 
inter-related. Liquid oxygen allowed to boil, and 
having its vapour rapidly absorbed by charcoal, 
solidifies to a transparent jelly at 54 deg. absolute, 
and has a vapour pressure of 1.12 mm. Canadium 
is the name given to what is thought to be a new 
element of the platinum group found in the Nelson 
district of British Columbia, but quantitative data 
are at present lacking, and the news must be received 
with reserve. Revision of our knowledge of metals 
of this group is proceeding. The general belief 
that most are unalterable and non-volatile receives 
a rude shock when it is found that at so mcederate 
a temperature as 1300 deg. Cent. platinum itself may 
lose as much as 0.245 per cent of its weight in 30 
hours, and iridium 7.297 pe: cent. after 22 hours’ 
heating. The known greater tendency of iridium to 
form an oxide which may be volatile is a probable 
explanation of the greater loss by the less fusible 
metal. 1300 deg. Cent. seems to be a fatal tempera- 
ture, as transparent quartz is devitrified when heated 
thereto for 20 hours, and such devitrified quartz is 
pervious to gases. A radium-silver alloy is said to 
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have been prepared. There is no particular reason 
why it should not be a fact, because, except as regards 
its innate power of disintegration, radium is just an 
ordinary metal of the barium group. Carbon per- 
nitride, NCN,, is made, as might be surmised, by the 
action of cyanogen bromide on sodium azoimide. 
lt melts at 35-36 deg. Cent., begins to deeompose 
at 70 deg. Cent., and explodes at 170-180 deg. Cent. 
Its heat of formation is — 92.6 cal., and hence it is 
the most endothermic substance yet known. — Its 
allotted name is clumsy and might be replaced by 
the more systematic term cyanogen azoimide. A 
new road to the preparation of cyanide is by the action 
»* earbon on cyanamide, and considering the differ- 
cnee in price of the two substances, there may be an 
industrial possibility here. That two substances of 
the same ultimate chemical composition are different 
in the fullest physical sense, and can be distinguished 
by their different energy relationships, has, of course, 
long been known, but that calcium carbonate in its 
less stable form of aragonite should possess a store 
of energy so much greater than it holds as calcite, 
that it can accomplish reactions which are beyond 








This review represents something like one-tenth of 
one per cent. of the laborious disquisitions poured 
out by people who certainly are chemically trained, 
and probably regard themselves as chemists. When 
will the flood of ink and nonsense stop ? 





COAL WASHING PLANT AT A COLLIERY. 


SEVERAL improvements in the surface mechanical 
arrangements, especially in those bearing upon the handling 
and treatment of the coal, have recently been introduced 
at the Preston Colliery, North Shields, which belongs to 
U. A. Ritson and Sons, Limited, of Newcastle-upon- 
Tyne. 

The cages are provided with automatic stops for securing 
the tubs in position, and the laden tubs on their arrival 
at the surface are passed through rotary tipplers, the 
empty tubs being conveyed to the cages by means of 
creepers and then returned to the mine. Instead of the 
coal being discharged directly on to the screens, it is 
delivered on to a short travelling belt, and thence to an 
inspection belt. This arrangement provides a convenient 
and ready means of examining the coal, and of removing 
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Fig. 1—-COAL-WASHING PLANT AT PRESTON COLLIERY 


the power of its weaker relation, is a novelty. Aragon- 
ite will precipitate iron from fer.ous salts—ferrous 
oxide being a strong base—whereas calcite is capable 
only of precipitating ferric salts, ferric oxide being a 
much weaker base. A similar distinction occurs when 
the two substances are boiled with manganous salts. 
No one doubted that there is more energy locked in 
a gramme of aragonite than in a gramme of calcite, 
hut that that energy should be available for the 
accomplishment of a reaction which one thinks of 
as performed by calcium carbonate, irrespective of 
its crystalline condition, is a pretty example of 
convertibility ; one would like to know the efficiency. 
A body believed to be nitrogen tri-oxide, NOs, 
has been prepared by passing an electric discharge 
through liquid air or by acting on nitric oxide with 
liquid air or oxygen, but the identity and composition 
of these bodies is still a matter of debate. 

A method of preparing pure alumina and ammonia 


is proposed, which consists in heating bauxite with | 


coal in the presence of nitrogen at 1800 deg. Cent., 
and thus obtaining aluminium nitride, which on 
decomposition with water yields the desired products. 
The nitride itself might be used as a fertiliser, and 
has the advantage of being richer in nitrogen than 
manures of this class now in ordinary use, such as 
nitrate, ammonium sulphate, and cyanamide. Ductile 
tungsten can be made by the reduction of the oxide 
hy hydrogen, sintering at 2620 deg. Cent., and ham- 
mering in an atmosphere of hydrogen. The wire, 
familiar to users of various metallic filament lamps, 
can be drawn cold. 

A pretty idea for preparing plates for a secondary 
cell consists in heating an alloy of lead and antimony, 
containing 96 per cent. of the former metal and 
separating the eutectic centrifugally. The lead, 
slightly contaminated with antimony, is left porous, 
and with pores so minute that they may serve for 
the formation of an electrode more effectively than 
when the usual methods of giving lead a large surface 
are adopted. 


the larger impurities of foreign matter therefrom before 
the delivery of the coal to the screens, and as the speed of 
the inspection belts is comparatively slow, the coal is 
passed over the screens at an approximately uniform rate 
of delivery, and thus effective screening is secured. The 


























Fig. 2—OLD JOINT OF DAM 


sereens, which are of the compound compensating type, 
deliver the coal to the respective belts, the best or large 
| coal only being subjected to a further cleaning by hand. 
The remainder of the coal is then sent to a washery of 
the ** Burnett ” patented design, which has not long been 
' put to work. 


Before describing the various features of the plant, it 
may be well to give a general outline of the scheme. The 
building housing the plant is of brick, with steel girders 
for carrying the plant and flooring, the whole being erected 
upon substantial concrete foundations. The dry coal 
hopper, well, and fine coal recovery tank are constructed 
of brick and cement, and the ground floor space beneath 
the building on which the truck roads are laid is covered 
with concrete. Extensive gravity sidings are provided 
for storing and marshalling the trucks of washed coal. 

A reference to Fig. 1 will show that the washers, of which 
there are three (marked Al, A2, A3 respectively), are 
of the endless trough type, originally known as the Wood- 
Burnett washer. The principal improvements which 
have been effected are :—(a) An improved form of dam 
which ensures a practically water-tight joint; (b) the com- 
pounding of the washers by sub-division ; and (c) an auto- 
matic feed arrangement for uniform delivery of the coal 
to the washing troughs. In the case of the original con- 
struction of dam—Fig. 2—the joint gradually opened with 
the wear of the links, thus permitting the water to escape, 
and necessitating an abnormal supply in order to mike up 
for the loss in its passage down the washer, the effect of 
which was to‘carry a portion of the dirt with the coal, and, 
in addition some of the dirt passed through the open dam 
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joints at the point of discharge from the trough, and was 
carried forward on the underside of the washing trough 
and mixed with the clean washed coal. With the new form 
of dam—Fig. 3—these difficulties are entirely overcom>, 
and the dam is designed to form an integral part of the 
joint or hinge by which the several trays are connected up. 
These joints, by a gradually increasing mutual contact 
between the upper and lower curved plates, becom? 
tighter, and the loss of water is inappreciable, while the 
upper or overlapping plate, being in reversed position 
to that of the original dam, the risk of dirt entering it is 
entirely obviated. 

The method of compounding the washers is shown on a 
separate drawing—Fig. 4—to larger scale than in Fig. }. 
The washing troughs are of a total width of 4ft., and are 
sub-divided into two divisions, each 2ft. in width, so that 
there are practically two washers in one, each having its in- 
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Fig. 3—-NEW JOINT OF 


dependent coal supply and water nozzles. With the narrow 
troughs the water and coal flow evenly throughout the whole 
length of the washer, whereas with a trough 4ft. in width, 
the water runs in a zig-zag fashion, and allows the coal 
to deposit in patches, making it difficult to obtain the best 
results. The drum feed, as illustrated, is an important 
improvement, as by its use uniform delivery of the coal 
to be treated is ensured, the great importance of which is 
obvious. An ordinary slide is used in connection with the 
drum, but this, having been set, needs no further attention. 
As a direct result of the even flow of water and automatic 
coal feed, raking is entirely dispensed with. The plant is 
provided with the usual dry coal hopper, elevator, and 
screens, the latter delivering the graded coal into the 
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FRONT ELEVATION, SHOWING DRY COAL 


respective hoppers for large nuts, small nuts, and slack 
respectively, as shown on the drawing. 

At the delivery end of each washer is a drainage shoot 
for the free drainage of the coal, the effluent water being 
conveyed by the trough B to the settling tank C, whence 
the fine coal so deposited is withdrawn from the tank by 
the seraper conveyor D to the cross conveyor E, and 
carried forward to be mixed with the slack. F is a mixing 
conveyor to be used only when it is required either to 
convey the whole of the washed coal to one point, as, say 
in the case of making ** unscreened,” in which case the 
whole of the large coal is sent in trucks direct from the 
colliery to be filled up with the washed coal, or, when it is 
desired to put either of the other sizes of coal together 
in any desired proportions. The main supply of water to 
the washers is through the regulating nozzles G—Fig. 4 
which discharge the water on to and over the feeding 
plate H, and the coal falling from the feeding drum I is 
tiooded and delivered with some force on to and down the 
washing troughs, the impurities being arrested by the dams 
and carried upward, the coal being delivered over the 
trough J—Fig. 1—on to the drainage box K, and thence 
to the sprinkling or cleaning bolts L1, L2, and L3, and 
finally discharged either direct to trucks or on to the 
mixing conveyor F already referred to. The water nozzles 
M are for the purpose of eliminating any coal which may 
have passed the nozzles G from the dirt. The inclination 
of the washing troughs varies from | in 16 for fine coal 
to 1 im 12 for the large nut coal. The troughs are of con- 











“ec Encineer 














ELEVATOR 


QUANTITY SURVEYORS AND REINFORCED 
CONCRETE SPECIALISTS. 


(From a Correspondent.) 


A Most interesting paper was read a few weeks ago 
at the Concrete Institute by Mr. Theobald. The paper 
might be summarised briefly as a plea for the employment 
of quantity surveyors in connection with reinforced con- 
crete, and it was scmewhat surprising to find from the 
subsequent discussion that the author of the paper was 
apparently quite astonished that his arguments met 
with very general sympathy on the part of the various 
reinforced concrete specialists. To those who have an 
intimate knowledge of the working of a reinforced con- 
crete specialist's business it is very remarkable to find 
experienced engineers, architects, and quantity surveyors 
who seem to imagine that there is something almost 
antagonistic between the business of the specialist and 
that of the professional man in private practice, when as 
a matter of fact the specialist depends almost entirely 
upon these gentlemen for his work. As there seems to be 
some haziness as to the exact position and functions of 
the reinforced concrete specialist, a few explanatory 
remarks may not be ill-timed. 

In the first place, let it be quite clearly understood that 
the specialist no more competes with the engineer or 
architect in private practice than, let us say, does a 
plumber with a bricklayer. Their spheres are entirely 
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Fig. 4—WASHER AND REGULATING NOZZLES 


siderable length of 90ft. centres, so as to ensure the best 
possible results both as regards the elimination of the 
impurities from the coal and the coal from the dirt. The 
speed of the troughs is 10ft. per minute. The washer 
is dealing with 80 tons of coal per hour. The washing 
water is circulated by means of one or two rotary pumps 
designed by Mr. W. C. Mountain, of Newcastle-upon-Tyne, 
under whose direction and supervision the whole of the 
electrical plant for power and lighting was carried out. 
The erection of the buildings and all other masonry was 
done by the owners, U. A. Ritson and Sons, Limited, the 
bricks used being supplied from their works also at Preston 
Colliery. The whole of the plant and machinery, and also 
the steel structural work, was supplied by the Grange Iron 
Company, Limited, of Durham, the sole manufacturers of 
the ** Burnett ’” coal washer. We give above twoexterior 
views of the installation, and several interior views are 
given on page 14. These speak for themselves. 








Srarus Prize.—The Council of the Society of Engineers 
(Incorporated) may award in 1913 a premium of books or 
instruments to the value of £10 10s., for an approved essay on 
‘A Scheme for the Registration of Engineers, including Par- 
ticulars concerning the Registration of Engineers in British 
Colonies and Foreign Countries.”” The Council reserve the right 


to withhold the premium if the essays received are not of a 
suflicient standard of merit. The competition is open to all, 
but before entering application for detailed particulars should 
be made to the Secretary, 17, Victoria-street, Westminster. 
The last date for receiving essays is May 31st, 1913. 


different, but mutually dependent. Whether one approves 
or not, it is pretty generally agreed that specialisation. is 
the order of the day in almost every form of scientific 
knowledge or practice, and it so happens that the expert 
use of reinforced concrete necessitates rather a larger 
amount of time and labour in the preparation of detailed 
designs than can possibly be given by the ordinary pro- 
fessional man without special assistance. It is this special 
assistance which the reinforced concrete firms offer to 
supply, and it is obvious that a firm whose engineers and 
draughtsmen are continuously employed in the prepara- 
tion of designs in this one material is likely to be in a 
position to deal with the details of such work in the most 
prompt and skilled manner. To undertake such work 
under the immediate direction and control of the pro- 
fessional man who is designing and carrying out an 
important structure cannot by the wildest stretch of 
the imagination be said to be ‘‘ competing” with him, 
and it is only fair to state that the majority of professional 
men who are interested in the subject fully recognise the 
assistance which is afforded them by specialist firms ot 
repute. In fact one speaker in the discussion which 
followed the reading of the paper mentioned above met 
with rather severe castigation at the hands of several 
members who followed him, on the grounds that he had 
unfairly attacked the specialists. The author of the 
paper, in particular, expressly dissociated himself from any 
such attack, and paid a very generous tribute to the 
energy and ability of the leading reinforced concrete firms. 








VIEW SHOWING CONVEYOR FROM SETTLING TANK 


Yet, in spite of the general appreciation of the work 
done by these firms, there is undoubtedly a general feeling 
of dissatisfaction at the method of procedure which is at 
present usually adopted in the carrying out of a reinforced 
concrete structure, and it must be confessed that this is 
due, to some extent at any rate, to a mistaken idea ot 
economy on the part of many engineers and architects, 
which takes the form of inviting at the same moment 
both competitive designs and competitive tenders for their 
construction, 

This means that of the whole number of contractors 
tendering for a job some will tender upon one design, 
some upon another, and not a few upon several designs 
at once, It is quite likely——in fact, by the law of averages 
it is more often the case than not—that the contractor 
whose rates are the cheapest will not tender upon the best 
and most economical design, and, consequently, the tender 
which is actually lowest will not be so economical as would 
have been the case had the best design been first selected 
and then tenders from all the contractors been invited 
upon it. If this were done, the designs could, of course, 
be prepared in full detail and a proper bill of quantities 
prepared for submission to the various contractors 
invited to tender. It is almost invariably the case 
that the greater the detail in which particulars are placed 
before contractors, the cheaper will be the tenders received ; 
but it is impossible for much detail to be given until the 
designers are assured of the work. Yet great as would be 
the improvement if this procedure were universally adopted, 
it is to be doubted whether it is necessary or even advisable 
to invite competitive designs at ali, even though such 
competition in design is carefully separated from any 
competition in the tendering of contractors. The economy 
and suitability of a reinforced concrete design for the 
purpose for which it is required depends to an extra- 
ordinarily large extent on the close co-operation of the 
general engineer or architect with the specialist. 

How is it possible for this co-operation to be complete 
when there may be half a dozen or more specialists all 
designing in competition with one another and all jealous 
to a degree of any ideas or suggestions which they may 
have in mind for the cheapening or simplifying of their 
design. 

If the engineer or architect of a structure will select 
a reputable firm of specialist designers, and will defi- 
nitely place the work with them, he will be assured 
of the very best of their work, and they can consult with 
him freely and intimately as to the almost innumerable 
points in which economy or other advantage can be 
obtained. This can then be done to an extent which is 
altogether out of the question when the specialists know 
that they are merely giving their time and ability in order 
to produce various suggestions which, if they are not 
eventually successful in obtaining the work, will only 
be used by their competitors. 

To summarise, therefore, it appears that it is rarely 
economical or satisfactory to invite competitive designs, 
but if for any reason this is done, it is extremely undesir- 
able from every point of view to confuse the competition 
in design with that in tendering, and in all cases only one 
design, and that fully worked out in detail, with a detailed 
bill of quantities, should be submitted to the contractors. 





DOCKYARD NOTE. 


A contract for the delivery within the next nine months 
at Buenos Aires of a floating dock for destroyers and other 
light craft of the Argentine Republic has recently been 
placed with Vickers Limited. This dock, to be built from 
the designs of Clark and Standfield, of Westminster, will 
be of the box or solid type, and it will have a length of 
300ft., a breadth of 60ft., and a clear width of entrance of 
45ft. It will be capable of receiving vessels up to 16ft. 
draught and has been designed so as to work in a limited 
depth of water, namely, 25ft. 6in. The lifting capacity 
of the dock will be 1500 tons, and the equipment comprises 
pumping and electric light machinery aod a steam travel- 
ling crane. The inspection trials will be carried out by 
the Argentine Naval Commission in England before 
delivery at Buenos Aires. We understand that the con- 
tract was placed with Vickers Limited after keen compe- 


' tition with other British and Continental firms, 
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ELECTRICAL ENGINEERING IN 1912. 
Introductory. 

THE electrical industry advances so rapidly that 
it is not at all easy to give an adequate idea of even 
iwelve months’ progress in a short review of this 
description. A few years ago electricity was almost 
exclusively used for lighting purposes, whereas at 
present its applications are numerous. Many re- 
markable changes have taken place within the course 
of a very short space of time, and there is every reason 
to suppose that equally important advances will be 
made in the future. For although electrical 
machinery has been brought to a high stage of 
perfection the present methods of generating  elec- 
tricity are exceedingly uneconomical, and it is there- 
fore probable that a time will come when totally 
different systems of generation will be adopted. 
The tendency at present, however, is to erect large 
power-houses in localities where coal is cheap and 
water for condensing purposes plentiful. Generating 
units are steadily increasing in size, the main reason 
for this being that large turbine-driven sets are the 
most economical. But notwithstanding the present 
unsatisfactory state of affairs, electricity continues 
to meet with new applications, and during the past 
year great efforts were made to increase its use for 
heating and cooking. There has also been a marked 
increase in the employment of electric motors. The 
amount of power used for electro-chemistry and 
metallurgical purposes is now very large, and here, 
again, a great deal of progress was made during 1912. 
Aluminium, calcium carbide, carborundum, sodium 
and potassium are now wholly prepared electrically. 
Another notable development of recent times is the 
application of electricity for the smelting and refining 
of iron in the manufacture of special steels and alloys. 
The production of disinfectants is also being carried 
out electrolytically on a small scale. It has been 
estimated that if all the disinfectants required in 
this country were prcduced in this manner the process 
would require some 2,000,000 units per annum. A 
very large amount of power is now being used in 
mines, and during the past twelve months a great 
deal of mining plant was constructed to conform 
with the latest Home-oftice regulations. 


Power Plants. 


Most of the power plant work carried out during 
the .year appears to have consisted in extending 
existing installations rather than building new 
venerating stations. The manufacturing firms seem 
to have done much in the way of constructing turbo- 
zenerators and dynamos suitable for coupling to 
internal combustion engines. Diesel engines are 
now largely used in the small lighting stations, but 
when it comes to putting down large generating 
units the turbine is usually chosen. It often appears 
questionable, however, whether the system of gene- 
rating all the current in a common power-house 
and transmitting it to sub-stations containing con- 
verting machinery is the best to adopt, and par- 
ticularly in those cases where the position of the 


central station does not affect the price of coal. As 
we recently stated, the engineer of one of the 
London electric supply companies has come to 


the conclusion that it is more economical to put 
down internal combustion engines in the sub-stations 
than converting machinery. 

One of the most interesting power plants put into 
operation during the year was that erected at the 
works of Dorman, Long and Co., Limited, at Middles- 
brough, which was described in our issue of 
August 30th. This new station contains one heat 
accumulator plant, three mixed pressure turbo- 
generators with independent surface-condensing 
equipment, one live steam turbo set, three motor 
generators and two static transformers. We give a 
view of an electrically driven rolling mill at these 
works in one of our supplements. 

An interesting announcement has recently been 
made with regard to the London County Council’s 
generating station at Greenwich. It is to the effect 
that the large slow-speed engines are to be replaced 
by steam turbines. In the first instance it is proposed 
to put two £000-kilowatt turbines in the space now 
occupied by two of the 3500-kilowatt reciprocating 
sets. Therefore, no less than $000 kilowatts will 
be added to the capacity of the plant without increas- 
ing the size of the building. Moreover, the annual 
saving is estimated at £1€00, with coal at its 
present price. Although the engines about to 
be removed are excellent examples of slow-speed 
machines, there is not the least doubt that this is a 
step in the right direction, but it is difficult to under. 
stand why turbines were not put down in the first 
instance. At a later date the remaining engines will 
also be replaced by two similar turbine units, and this 
will bring the capacity of the station up to 52,000 
kilowatts. 

British firms built during the year a good deal 
of electrical generating plant for abroad. One 
firm, for example, constructed a  3125-kilovolt- 
ampére turbo-alternator to the order of the 
Commissioners of the city of Calgary, Alberta, 
Canada. The machine is to be coupled to a recipro- 
cating engine. The same firm has also shipped a 
1200-kilowatt turbo-alternator to South Africa. 

A new system of operating exhaust steam alter- 


\ 
nators has recently been adopted at the Birmingham 


electricity works, but as this involves a specially 
constructed generator, we refer to the system in 
detail under the heading of ** Dynamos and Motors.” 


Electric Railways. 

Whilst little electric railway work was carried out 
in this country during 1912, a great deal of activity 
prevailed in other parts. It is a curious fact that 
whilst many English engineers seem to believe that 
the continuous-current system should be adopted in 
practically every instance, the majority on the Continent 
and a good number of engineers in America are strongly 
in favour of the single-phase alternating-current 
system. The articles on single-phase railways which 
we have just completed provide ample evidence of 
this. In these articles we have referred to a great 
deal of work that has recently been executed and also 
to various schemes now under consideration. It is 
of particular interest to note that the concluding 
report which has just been issued by the Commission 
of Inquiry which was appointed by the Swiss Federal 
Railways confirms the opinion that the single-phase 
system working at a pressure of 15,000 volts and 
about 15 pericds is the best for the conditions apper- 
taining to the Swiss State Railways, and to the St. 
Gothard Railway. On the other hand, Melbourne 
has decided to adopt direct-current at a voltage of 
1500 with overhead conductors. 

Early in the spring the electrical equipment of a 
further portion of the Brighton Company's suburban 
section, namely, between Peckham Rye and Tulse Hill 
was completed and opened for traffic, thus enabling 
additional electric services to be commenced, 
namely, London Bridge to the Crystal Palace via 
Tulse Hill and London Bridge to Victoria via Tulse 
Hill and Streatham Hill. In connection with these 
extensions it was found necessary to equip a third 
road into London Bridge Station, viz., the up main, 
a reversible road between Peckham Rye and 
London Bridge, and the up and down main lines 
between Clapham Junction and Victoria, the local 
roads having already been equipped on these sections. 
The above extensions amount to 15-2 miles of single 
line. During the year additional rolling stock was 
also put into service for dealing with the increased 
traffic which has resulted from the new electric services. 

The opening of the Central London Railway 
extension between the Bank and _ Liverpool-street 
took place in the summer. This new line not only 
links up the East and West End, but by means of 
various tube connections on the line of route the 
Central London Railway now affords convenient 
access to all parts of North and South London hitherto 





reached by more circuitous routes. Moreover, owing 
to the congested street traffic, it affords a material 
saving of time between the Bank Station and Liver- 
pool-street. 

Another development on this line was the installa- 
tion of the new ozone ventilating plant. At each 
station, with the exception of Shepherds’ Bush, fans 
and ozone-producing apparatuses have been erected, 
these supplying a current of ozonised air to the tunnels, 
platforms, lavatories, and booking-offices. All who 
are in the habit of travelling on this line must have 
noticed what an improvement this system of ventilat- 
ing has made. The extension of the Central London 
line westward to a junction with the Great Western 
system is nearing completion, and then through 
electric trains will be run between Liverpool-street 
and Ealing. A scheme is also said to be under 
consideration for an extension of the Central London 
Railway into the Thames Valley, viz., to Richmond 
and Kingston. The Hampstead Tube has obtained 
sanction to extend from Golder’s Green to Edgware. 
The conversion of the East London Railway from 
steam to electric traction has been sanctioned, and 
the work commenced. The stations are being 
renovated, automatic signalling is being installed, 
and a preliminary traffic scheme has been got out. 
The whole of the North and West of London, including 
the termini of all the northern companies, will be 
brought into communication with the East London 
line and New Cross, through the Metropolitan line 
and its connections. It has been reported that a 
scheme is under consideration for the electrification 
of sections of the Chatham and South-Eastern 
systems, but up to the present no statement has 
been made with regard to the policy. It has also 
been rumoured that the Great Central Company 
contemplates a big scheme in the neighbourhood of 
Manchester. 

A clause has recently been inserted in the Bill 
sanctioning the Midland-Tilbury fusion requiring the 
Midland Company, not later than the parliamentary 
session of 1914, to apply for powers to electrify the 
whole of the Tilbury system, constituting about 96 
miles, and to complete the work not later than 1921. 

We understand that the short line which is being 
electrified on the high-tension continuous-current 
system on the Lancashire and Yorkshire Railway is 
rapidly approaching completion. We refer to the 
Holcombe branch, which is three miles long. 

As announced in our issue of December 13th, 
the directors of the London and South-Western 
Railway Company have decided to commence the 
electrification of the suburban lines on the circular 
route from Waterloo via Wimbledon, Kingston, 
Twickenham, and Richmond, back to Waterloo, and 








also the connecting line with the existing electric 








line between East Putney and Wimbledon. This 
portion involves the conversion of 73 miles of single- 
track. ‘The other portions of the system will be dealt 
with in due course, and will involve the conversion of 
a further 173 miles of single track. It has been 
decided to adopt the direct-current third-rail system, 
using a pressure of 600 volts. 

The London and North-Western Company is also 
about to electrify some of its lines. Not only does 
the scheme provide for the electrification of 79 miles 
of track hitherto operated by steam, but it will also 
enable electric trains to be worked from Watford 
over one of the London tube railways, viz., the Baker- 
street and Waterloo. The scheme includes not only 
the original proposal to electrify from Euston to Wat- 
ford, but also the electrification of the North London 
Railway from Broad-street to Chalk Farm and the 
London and North-Western lines from Camden 
Town via Hampstead and thence over the West 
London and District lines to Earls Court and also 
from Willesden over the North and South-Western 
junction and London and South-Western lines to 
Kew Bridge and Richmond. 


Dynamos and Motors. 


Although no radical change was made in the 
design of dynamo-electric machinery, there are several 
notable developments which should be placed on 
record. In the first instance we have to call attention 
to the fact that a very large turbo-alternator is being 
constructed in this country for an electric lighting 
station in America. The machine is capable of 
developing 25,000 kilowatts at -8 power factor, and 
it is to be directly coupled to a Parsons steam turbine. 

A great deal of attention has been given to the 
cooling of high-speed generators. Some engineers 
have advocated cooling large machines by means of 
water, but, whilst certain manufacturers appear to 
favour the scheme, users of dynamos do not appear 
to approve of it. Another somewhat extraordinary 
suggestion has been made by Mr. Rayner, of the 
National Physical Laboratory, namely, to make the 
high-tension windings in the form of tubes and to 
pump either water or oil through them. We do not 
consider, however, that this scheme is likely to be put 
to the test of practical application. 

As regards high-speed continuous-current dynamos, 
the most notable achievement of the year was the 
construction of the 2000-kilowatt unipolar generator 
described in a paper read, before the American Institute 
of Electrical Engineers by Mr. Lamme. The paper 
was published in abstract in our issue of July 19th. 

The induction generator also claimed rather more 
attention than it had done before, and particularly 
in America. There is not the least doubt that these 
machines would have a wide field of application 
were it not for the fact that they are incapable of 
dealing with the wattless component of the load. The 
magnetising current not only of the induction gene- 
rator itself, but also of the motors on the outside 
circuit, is thrown on the synchronous alternators, 
and this is the main reason why this type of machine 
has made so little headway. In a paper read before 
the American Institute of Electrical Engineers, how- 
ever, by Messrs. Hobart and E. Knowlton, and pub- 
lished in abstract in our issue of September 13th, 
it is shown that the induction generator possesses 
considerable advantage under certain conditions. 
The question of using induction generators arose in 
connection with an exhaust steam turbine installation 
which was put into operation during the past year at 
the Birmingham Electricity Works. It was found, 
however, that, owing to the fact that all the wattless 
current would be thrown on the synchronous machines 
the scheme was impracticable under these particular 
conditions. The final solution to the problem 
constitutes a new development, and the scheme will, 
in all probability, meet with application in other 
electric lighting and power plants. Briefly, instead 
of using induction generators for the exhaust steam 
turbines, as originally proposed, synchronous gene- 
rators with dampers are used, and the terminals of 
each machine are directly connected to those of the 
engine-driven alternator. The arrangement is such 
that when steam is turned on to the reciprocating 
engines, both alternators run up to speed together and 
pull into synchronism automatically. Thus the two 
machines can be paralleled with the bus-bar pressure 
by means of a single switch, and the exhaust steam 
turbine may therefore be regarded as neither more nor 
less than an additional cylinder added to the engine. 
Obviously, under these conditions both the engine- 
driven alternator as well as the exhaust steam turbine 
set can deal with a share of the wattless load. 

There is no doubt that the wattless current caused 
by a large motor load is having a very bad effect on 
the power factors of many central stations, and the 
installation of special machines for correcting the 
power factor has become necessary in many 
instances. During the past twelve months one firm 
supplied a large number of self-starting synchronous 
motors for driving turbo-blowers, colliery fans, 
centrifugal pumps, &c. By over-exciting these 
machines they can be made to draw a leading current, 
which compensates the lagging currents taken by the 
asynchronous motors, and this results in an improved 
power factor. The novelty of course lies in the fact 


that the synchronous motors are self-starting. 
Before leaving electric generators attention should 
be called to the fact that Mr. F. Creedy devised an 
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ingenious continuous-current machine for use with 
steam turbines, which he terms a_ turbo-converter 
the advantage claimed being that the speed of the 
commutator can be considerably below that of the 
rotor of the turbine. 

Engineers in this country do not appear to attach 
much importance to the development of single-phase 
commutator motors, for practically all the work that 
has been done in this direction has been carried out 
in America and on the Continent. Two English 
engineers, however, namely, Messrs. C. 8. Nicolson 
and B. P. Haigh, have evolved an interesting repulsion 
machine with pole changing windings, a description 
of which was given in a paper read at a recent meeting 
of the Institution of Electrical Engineers. 


Ship Propulsion. 


Notwithstanding the adverse criticism which was 
put forward when it was first proposed to employ 
electrical transmission between the prime mover and 
propeller on turbine driven ships, much attention was 
devoted to this system during 1912, notably in 
America. Ina paper read before the British Associa- 
tion by Mr. A. Mavor and published in our issue of 
September 20th, particulars are given of the pro- 
pelling plant, &c., of the steamship Jupiter on which 
electrical transmission gear is used. The Jupiter is 
one of the three colliers built for the United States 
Government. They are to be called Cyclops, Neptune, 
and Jupiter. The Cyclops is equipped with recipro- 
cating engines, the Neptune with a steam turbine 
connected to the propellers by gearing, and the Jupiter 
with a steam turbine connected to the propellers by 
electrical transmission. The generators and motors 
are of the polyphase type, the latter having wound 
rotors. A ship is also being constructed on similar 
lines on the Tyne, the electrical equipment for which 
is being built to the designs of Mr. Mavor. It 
being constructed to the order of Canadian owners and 
is designed for and estimated to carry about 2400 tons 
deadweight of cargo, fuel, fresh water, and stores on 
“14ft. mean draft infresh water. The vessel is classified 
for service on Canadian canals, great lakes, the St. Law- 
rence River and gulf, with occasional trips to Sydney 
Cape Briton. The Electric Arc, which was Mr. 
Mavor’s experimental boat, hes been purchased by 
the Montreal Transportation Company, Limited, for 
service on the Canadian lakes. 
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Electric Lighting. 


In the early part of the year we described an inter- 
esting scheme for running low-voltage lamps on normal 
pressure alternating circuits, which involves the use of 
condensers for limiting the current. The idea was 
put forward by Mr. A. W. Ashton, who has shown that 
although lamps of low candle-power and suitable for 
the ordinary supply pressures are now procurable, 
this scheme of employing condensers is nevertheless 
desirable in certain instances. One advantage 
that a condenser prevents an abnormal rush of cur- 
rent when the switch is closed. The filament of a 
metallic lamp has a positive temperature coefficient 
and its resistance when cold is less than when hot. 
A condenser designed to pass only a certain current 
will not permit the momentary passageof a much larger 
current, and the filament of the lamp is consequently 
protected. Further, since the low voltage lamp has 
a comparatively short thick drawn wire filament ; it 
can be handled without fear of breakage. Also the 
blackening effect caused by deposit on the metal of 
the bulb arising from electrical discharge between 
the legs of the filament is much less than with a lamp 
constructed for the ordinary supply pressures ; and, 
lastly, with the exception of lamps having candle- 
powers of 50 and upwards the low voltage lamps are 
cheaper in first cost and have a higher efficiency. The 
idea of using condensers in this way was first put for- 
ward because of the impossibility of making low 
candle-power lamps suitable for 220-volt circuits. 
Recent progress in the manufacture of metal filament 
lamps, however, has somewhat limited the applica- 
tion of the condenser for this purpose, although there 
are plenty of places in which lamps of less than 14-5 
candle-power—the Icwest candle-power lamp _ for 
200-volt circuits—are sufficient. 
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Batteries. 


The use of storage batteries for equalising the load 
on electric generating plants eppears to meet with 
increased favour each year. Some of these batteries 
have very large capacities and are capable of dealing 
with a considerable portion of the total load. An 
exceptionally large chloride battery has recently been 
put into cperation at the electricity works of the 
Wolverhampton Corporation. It composed of 
230 cells and is capable of discharging at the rate of 
4950 amperes for one hour and 9100 ampéres at times 
of peak loads. The cells discharge through a hand- 
operated reversible booster and they are able to main- 
tain the load on the generators constant throughout 
the day notwithstanding the wide fluctuations in the 
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cemand for current. During the dinner hour, 
when the works suspend cperations, there is 


naturally a very great fall in the load, but even under 
these conditions the generators can still be kept very 
nearly loaded, because this diminution in the demand 
for current outside is only slightly in excess of the 
maximum charging rate of the battery. 








Electric Vehicles. 

There is little to be said with regard to electrically 
propelled vehicles, that is to say, vehicles which derive 
their power from storage batteries. We_ believe, 
however, that renewed attempts are being made to 
introduce this form of traction and we understand 
that demonstration cars fitted with Edison cells are 
now at work in London. But, as we have pointed 
out on various occasions, little progress is likely to 
be made in this direction until electricity supply 
authorities show a keener desire to cater for this 
class of load. At present our central station engineers 
appear to be devoting particular attention to augment- 
ing the loads on their stations by persuading consumers 
to use electrical cooking and heating apparatus, but 
with one or two exceptions they do not seem to think 
that the electrical vehicle is worthy of consideration. 

It appears, however, that a very different state of 
affairs exists in America, and the same applies to 
certain places on the Continent. 
convention of the Electric Vehicle Association of 
America some striking reports were presented on 
the enormous increase in the number of accumulator 
lorries and pleasure cars in the various towns of 
America brought about by co-operation between all 
the supply companies and manufacturers. It will 
be remembered that in the early part of the 
year a paper was read before the Institution of 
Electrical Engineers, which dealt with an interesting 
electric omnibus, but we believe that we are correct 
in saying that up to the present this vehicle has not 
been put into commercial service. With regard to 
petrol-electric omnibuses, however, a great deal was 
done in this country during the last twelve months, 
and it is common knowledge that many vehicles of 
this description were put into service on the London 
streets. Omnibuses of this type are also being built 
for the Liverpool tramways. Early in the year the 
Great Central Railway put a {0 horse-power petrol- 
electric rail car into operation. It was described 
in our issue of April 9th. We also hear that three 
petrol-electric tramcars are being built for the London 
County Council tramways. 


Electric Driving in Workshops. 

The electrical operation of machine tools, &c., in 
engineering works presents many advantages, and 
the progress that has been made in this direction 
during the last few years is truly remarkable. Almost 
every modern works is now equipped for electrical 
driving, and during the past twelve months a large 
number of motors have been built for this class of 
service. At the Engineering and Machinery Exhi- 
bition, held at Olympia last Octcber, many interesting 
examples of motor drives were to be seen, and visitors 
had an excellent cpportunity of studying what can 
now be accomplished in the way of building variable- 
speed motors. The starting and control switches 
in use On that occasion were also worthy of inspection. 
There is not the least doubt that it is important to 
usea control switch that is absolutely fool-proof, for 
the average machine tool operator knows little about 
electrical matters. The use of a separate motor 
on each machine tool is naturally somewhat expen- 
in first cost, but, on the other hand, the 
system exceedingly convenient, and also often 
results in marked economy in working. 

Electric driving is making great headway in con- 
nection with rolling mill work, and we understand 
that four Vickers 2£0 horse-power compound-wound 
enclosed ventilated motors are being put down in 
the Royal Arsenal at Woolwich for this purpose. 
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Telegraphs and Telephones. 
A gocd deal of experimental work has recently 


been carried out in connection with high -fre- 
quency alternators for wireless telegraphy and 
telephony. As Mr. Duddell explained in the 


course of his presidential address delivered before 
the Institution of Electrical Engineers, when machines 
of this kind are used the wireless station becomes 
very much like an ordinary generating station, but 
the machines used for wireless work give enormous 
pericdicities. In America a generator capable of 
developing one kilowatt at 100,000 cycles has been 
constructed, and Mr. Duddell has also built a high- 
frequency alternator in this country. Another 
interesting point worthy of mention is that recent 
experiments carried out by Kiebitz have shown that 
quite gocd reception of long waves from distant 
stations can be obtained without high aerials. A 
single wire supported on insulators near the ground 
or even rising from it gives gocd results. Whether 
similar antenne can be efficiently employed for 
transmission is a matter for further experiment. 
New long-distance wireless stations providing direct 
communication between New York and London 
are about to be erected, and preparations are in hand 
for the construction of a number of stations to give 
communication with the East from San Francisco 
to the Hawaiian Islands, the Philippines, China, and 
probably Japan. A long-distance station is also to 
be erected in the immediate vicinity of New York 
to communicate with Cuba, Panama, and South 
Aimerican companies, At the Imperial Conference 
held during the year it was decided to connect the 
various parts of the Empire by wireless telegraphy, 
and the Marconi Company has entered into a contract 
with the lnperial Government to erect all the stations 
which will be required. Up to the present six stations 


At the recent annual | Rage , 
|out each day from the Eiffel Tower, and also from, 





have been decided upon, viz., in England, Egypt, 
Aden, Bangalore, Pretoria, and Singapore. Each 
of these stations will have a working radius of 2000 
niles. 

In the House of Commons on October 12th Mr. 
Herbert Samuel moved : “That a Select Comunitte: 
be appointed to investigate the circumstances con 
nected with the negotiation and completion of the 
agreement between Marconi’s Wireless Telegrap) 
Company, Limited, and the Postmaster-Genera! 
with regard to the establishment of a chain of Imperia | 
wireless stations, and to report thereupon, and 
whether the agreement is desirable and should 1|y 
approved.” The Committee has since held numerou 
meetings. The motion was agreed to. 

The Titanic disaster proved once again the mar 
vellous aid to human safety which wireless telegraphy 
is, for in its absence the tragedy would have been 
even greater. 

Wireless time signals are now regularly sent 
other stations, for the benefit of ships at sea. During 
the past year very little new information was published 
concerning progress in wireless telephony in thi 
country. We have reason to believe, however, that a 
good deal of experimental work has been carried out, 
and we shall not be surprised to hear of marked 
advances in the near future. One of the fundamental 
requirements of wireless telephony is a perfectly steady 
source of continuous oscillations, and, secondly, a 
microphone capable of modulating the large powers 
required to transmit any distance. The system is quit« 
practicable when it is only required to transmit speech 
over short distances, but when it comes to working 
between points a long way apart the problem is 
more difficult. But having regard to what was don 
in the development of high-frequency alternators, 
and remembering that such machines are particularly 


| suitable for this class of work, it is conceivable that 





long-distance transmission may become practicable 
in the near-future. In fact, it appears that speech 
has already been transmitted over a considerable 
distance in Italy. It was reported a few days ago 
that the Italian Military School of Radio-telephony 
has lately been conducting a preliminary series of 
experiments in connection with the utilisation of 
persistent oscillations obtained by a discharge 
invented by Dr. Ricardo Moretti and a microphone 
specially adopted by Professor Giuseppi Vanni. 
The results of these trials are said to have demon 
strated the possibility of transmitting words and 
music for a distance of 1000 kiloms. This has 
induced the First Lord to equip a plant for service 
between Rome and Tripoli, and the two inventor 
have made over their rights to the State for the 
purpose of national defence. 

On July 13th the automatic exchange for the 
telephones at the London General Post-oftice buildings 
was put into operation. This exchange has services 
for 500 lines, and entirely dispenses with the usua! 
operators. Although the exchange small 
compared with those which are in public service in 
America, it constitutes a good example of the new 
system, and demonstrates very thoroughly the great 
advantages which the scheme presents. The auto- 
matic exchange at Epsom has been completed, and 
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| we understand that it is working remarkably well. 


The Post-office authorities are also about to remede! 
the Leeds telephone exchange system for automatic 
working. This exchange will have an initial capacity 
of 6800 lines and an ultimate capacity of 150,00) 
lines. Manual exchanges have been erected a‘ 
Worthing, Wimbledon, Rutherglen, and South Shields. 

Lastly, we should mention that on the Ist of 
January, 1912, the Postmaster-General took ove. 
the entire control of the telephone service. 


Electrical Instruments. 

A great deal might be written about new electrical 
instruments, but with the space at disposal we cannot 
do more than consider a few. Much ingenuity has 
been exercised in the development of instruments 
for the measurement of high-frequency currents. 
One of the most active workers in this particular 
field appears to have been Mr. Robert W. Paul, 
who has intreduced a series of new instruments, 
comprising a heater through which the current passes 
and a thermo-junction, which is normally connected 
to a uni-pivot milli-voltmeter graduated to indicate 
the current. Instruments of this type are said to 
be substantially accurate when used with a frequency 
up to a million per second. The Paul portable 
multiple-range alternating-current ammeter has re- 
cently been modified. The fixed coils are wound with 
stranded wire, and when in use on the lowest range, 
viz., from 0 to -12 ampere, several of these strands 
are joined in series and in series with the moving 
coil. For the ranges 0 to -6 ampére and 0 to 6 
amperes the strands of the fixed coils are connected 
in parallel with each other, and the moving coil is 
shunted by non-inductve resistances. The range is 
further increased up to any required number of 
ampéres by using non-inductive tubular shunts, 
which have a normal maximum drop of -48 volt. The 
Irwin astatic dynamometer is another new instrument 
worthy of mention. This dynamometer is so con- 
structed as to be practically uninfluenced by external 
fields. ‘The two moving coils are of D shape, with 
their straight limbs adjacent and close to the axis 
of rotation, and the currents passing through them 
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are in the same direction at any given instant. The 
fixed coils are parallel to each other, and in one posi- 
tion the plane of the moving coil is also parallel to 
them. The current passes through the fixed coils 
in opposite directions, and in the space between them 
there is a strong field coming out radially all round. 
‘he moving coils are mounted on a mica vane, which, 
being enclosed in a chamber between the fixed coils, 
renders the movement practically dead beat. The 
design combines a high natural period with powerful 
torque, 





WATER SUPPLY IN 1912. 


General Retrospect. 

The effects of the drought of 1911 were felt far into 
the year 1912, especially in those parts which are 
dependent on surface supplies. Later on in the year, 
however, the fears entertained by some that there 
might be just such another dry year as 1911 were 
not realised ; indeed, the reverse was the case, and 
in many localities there was far more rainfall than 
could be carried away and serious flocds were the 
result. 

Looking round one sees a large amount of water 
supply work in hand, so large that it would be quite 
out of the question to deal with it all. Some few of the 
larger and mest interesting undertakings are men- 
tioned below, but the major portion must remain 
untold. 

If any special feaure has been in evidence in con- 
nection with water supply undertakings it has been 
the movement in the direction of sterilising supplies. 
Dr. Houston published another of his excellent 
reports in which he still further insisted on the purify- 
ing effect of prolonged storage in reservoirs, but he 
also foreshadowed the possible necessity for using 
certain sterilising agents in special cases and discussed 
what is known as the * excess lime ”’ treatment. For 
this it is claimed that it is capable of destroying all 
the microbes of epidemic water-borne disease and 
rendering flood waters absolutely safe, while leaving 
nothing that is injurious behind. It is suggested that 
its use might be valuable in those cases in which it 
is impossible to provide sufficient storage capacity. 
Then, too, the advocates of the ultra-violet and ozone 
methods of sterilisation have been active, but no very 
important new application of the hypochlorite treat- 
ment has been brought to our notice during the year. 


Metropolitan Water Board. 

The engineering department of the Metropolitan 
Water Board has had a distinctly busy time. The 
works in connection with the Chingford Reservoir 
have been completed during the year with the excep- 
tion of the pumping station with its Humphrey 
internal combustion gas pumps, which will be finished 
early in the new year. We have before referred to 
this enterprising employment of the newest form of 
pumping machinery, and our readers will remember 
that there are to be five pumps with an aggregate 
capacity of 180 million gallons of water lifted per day 
against a head of 23ft. exclusive of friction. The 
capacity of the new reservoir is 3000 million gallons. 
It is 4} miles round and the embankment, which is 
all made up of material excavated from inside the 
reservoir, contains over 2} million cubic yards. The 
Board, which is certainly not backward in employing 
the latest types of prime movers, has also been instal- 
ling Diesel engines for driving some of its pumps. 
Kor example, at Cricklewood three units each of 
200 brake horse-power four cylinder engines of this 
type driving horizontal three throw 10}in. diameter 
ram pumps ere being laid down. A similar plant is 
heing provided at Fortis Green, and both installations 
are nearly completed. At Green-street Green a two- 
cylinder 100 horse-power Diesel engine is being pro- 
vided to operate a 14in. concertina pump. Of the 
other works carried out by the Board during the year 
or now in progress we may mention :—The laying of 
additional 48in. mains to carry the New River water 
across Maiden’s Brook, Enfield, and from Southbury- 
road, Enfield, to Bush-hill, Edmonton; a subway 
under the Great Eastern Railway near Enfield Town 
Station ; and the sinking of an additional 12ft. well 
in the chalk at Shortlands, Kent. 


Charges for London Water. 

It has been known for some time that the Metro- 
politan Water Board was not paying its way, and 
that the 5 per cent. flat rate did not bring in sufficient 
money to meet expenses. It was not known, however, 
till about nine months ago how much the deficit was. 
It turns out, however, according to a report published 
during the year that it is some £50,000 per annum 
on the average, and that the Board is actually paying 
out more and receiving less per service than did the 
companies, It is no use erying over spilt milk, but 
it does seem a pity that the change was ever made, 
and many of those who were most eager in clamouring 
for the extinction of the old companies must now be 
wishing that they had been less precipitate. How- 
ever, the position has got to be faced. It is quite 
clear that the Board cannot go on indefinitely losing 
£50,000 a year, and something has to be done. What 
is proposed is that Parliamentary powers shall be 
sought to vary in certain ways the method of charging 
for water. The result will almost certainly be that 
we shall have to pay more than we are doing now, 





and there will be still further outcries from those who 
were hard hit enough when the change to the flat rate 
was made. There is another interesting point to 
note. The Board estimates that it loses no less than 
some £24,500 per annum—5 per cent. on a rateable 
value of £480,000—because numbers of persons have 
sunk wells of their own and, not having Board’s water, 
do not pay water rates. It is clearly the intention of 
the Board to endeavour to make these persons con- 
tribute to the expenses, if for no other reason because 
they share alike with others the protection which a 
copious supply of water affords in cases of fire. 


The Derwent Valley Works. 

On January Ist, 1912, the valves of the Howden 
Dam were closed and the filling of the reservoir com- 
menced. On July 23rd. the reservoir was full——see 
one of the Supplements—and overflowed for the first 
time. It contains 2050 million gallons. With the 
exception of a road on the west side of the reservoir 
the work is now practically completed. There is still 
a considerable amount of work to be done on the wing 
trenches of the Derwent Dam, which extend about 
500ft. into the hillside on both sides of the valley. 
The main dam is completed with the exception of 
the stonework of the parapets on the top and 
the greater portion of the work on the pool at the 
foot. On September 5th the water was turned 
on to the aqueduct from the Howden Reservoir by 
Sir Edward Fraser, the chairman of the Derwent 
Valley Water Board. Since that time the aqueduct 
and filters have been used for supply purposes. 
Thus the first portion of a very notable civil engineer- 
ing undertaking is fast nearing completion. The 
works of the various participators in the supply from 
this source have been proceeding apace. An interest- 
ing feature in those carried out by the Leicester 
Corporation being a bridge to carry the pipe lines over 
the river Trent. 


Manchester Water Supply. 


The work in connection with the undertaking for 
bringing additional water to Manchester from Thirl- 
mere has made satisfactory progress during the year 
in the hands of the contractors, Messrs. G. Hill and 
Sons. The laying of the northern and middle sections 
of the third pipe line has been completed and the 
testing of various syphons has been proceeding. 
On the last, or southern, section of the work the pipe 
laying is almost finished and the testing of the northern 
end has been begun. The special works, including 
numerous crossings at railways, canals, &c., are in an 
advanced condition and are expected to be completed 
in a few week's time. The subway under the Man- 
chester Ship Canal, which was described and illus- 
trated in THE ENGINEER of January 27th, 1911, is 
driven and lined, and the caulking of the joints of 
the cast iron segments to ensure water-tightness is in 
progress. This subway is 600ft. long and 14ft. 6in. 
in diameter. Some of the steel pipes are already laid 
in it, and the building of the valve houses over the 
terminal shafts is proceeding. The construction of 
the Heaton Park Service Reservoir is being carried 
on and the greater part of the embankments is now 
formed to top bank level. The puddle lining and 
stone pitching are now in hand, as are also the works 
connected with the straining wells and the outlet 
arrangements. The aqueducts to and from the 
reservoir are completed as well as the road diversions 
and other subsidiary works. This reservoir will have a 
top water area of about 80 acres. 


The Loch Arklet Works. 


The works for increasing the water supply of 
Glasgow from Loch Arklet are now nearing comple- 
tion. The dam is finished with coping and parapet 
except at the breach through which the river is still 
running. Underneath the breach the concrete tongue 
and dam foundation have been completed, the river 
having been carried over the excavations for the 
tongue trench and general foundation in a wooden 
trough during favourable weather. Everything is 
now nearly ready for diverting the river into duplicate 
42in. pipes which pass through culverts left for the 
, urpose. The pipes with their sluices and valves are 
in position and the culverts are nearly filled with con- 
crete packed solidly around the bodies of the pipes. 
A forebay has been formed at the inner ends of these 
pipes, which, until the time comes for raising the 
general level of the Loch and discharging westward 
only the compensation water to Loch Lomond, will 
give control of the water and permit of its being sent 
down through both or either of the lines of pipes as 
occasion may require. The inlet basin at the west 
end of the tunnel leading to Loch Katrine is about 
half finished. The tunnel is completely driven 
through. For the present it is being used as a 
means of conveying material to the gauge basin, and 
its concrete invert has yet to be laid. The placing of 
the concrete foundations for the gauge basin is making 
progress and the excavations for the open channel 
down to the shore of Loch Katrine are practically 
completed. It is hoped that the works may be brought 
into use during the present year. 


Birkenhead Water—Alwen Supply. 


The works by which Birkenhead is to derive addi- 
tional supplies from Lake Alwen have been carried on 
satisfactorily during the year. The foundations of the 
masonry dam at its lowest part have been excavated 





and filled up to the level of the stream. This has 
proved to be troublesome work, as it was necessary 
to get below the level of the many surface springs 
that were met with. The large amount of peat, 
which has had to be removed from the reservoir, has 
occupied a great deal of time, and owing to the 
inclemency of the weather during the summer and 
autumn the progress has not been quite so rapid as 
could have been desired. 


Waterworks Extension at Singapore. 


During the year some important waterworks 
extensions were put into service at Singapore. The 
history of the water supply of this important munici- 
pality, which now contains in its water area a quarter of 
a million inhabitants, goes back to the year 1857. The 
original works were improved and enlarged from time 
to time, and prior to the present extension the avail- 
able supply at the driest time of the year was about 
5,500,000 gallons per day. This was considered inade- 
quate, and some six years ago it was decided to con- 
struct an additional reservoir on the Kalang River— 
see oneof the Supplements—by means of an earthen 
embankment. This is 1260ft. long at the top, 238ft. - 
wide at the base, and 30ft. high above the ordinary 
river level. Its foundations had to be taken down 
some C0 ’t. before a sufficiently sound foundation was 
obtained. The amount of material in the embank- 
ment is about 140,000 cubic yards and the volume 
of puddle used was 25,000 cubic yards. The top 
water area of the reservoir thus formed is 253 acres 
and the amount of water held up is 850,000,000 
gallons, and of this such an amount is available as 
to provide 211 days’ supply at 3,500,000 gallons per day. 
The total quantity now available is therefore 9,000 000 
gallons per day, which represents 36 gallons a head 
per day on the 250,000 consumers. ‘The water has to 
be taken nearly seven miles before the distribu- 
tion system is reached. Part of the conduit lies in a 
tunnel 520it. long, and when about helfway to Singa- 
pore the water is filtered through slow sand filters. 


Important Scheme for Buenos Aires. 


The progressive city of Buenos Aires has embarked 
on an extensive scheme on which a total of no less 
than £3,600,000 is to be spent. The new works are 
to comprise intake tunnelling, filters, new pumps, a 
reservoir, and piping. The supply will be drawn from 
the River Plate and the intake will be in a shaft sunk 
in the bed of the river five-eighths of a mile from the 
shore. Connection will be made to this shaft by a 
tunnel 10ft. in diameter. Centrifugal pumps capable 
of raising 2,600,000 gallons of water per hour are to 
be installed. These will lift the water to purification 
works after which it will be forced by other pumps 
to reservoirs. The latter are to be of special form. 
There are to be two of them and each will consist of 
three tiers of cast iron tanks, each tier comprising four 
tanks, the total capacity of all the tanks in one reser- 
voir being 16,000,000 gallons. It is satisfactory to 
be able to state that during the year the contracts for 
carrying out practically the whole of the work have 
been let to British firms. 


New Works for Bombay. 


The water supply of Bombay has for some time been 
inadequate. Several proposals to increase it have 
been brought forward from time to time, but until 
last year, when it was decided to act on a report made 
last year by Mr. H. J. Trivess Smith, the Water 
Engineer to the Municipality, practically nothing has 
been done for the last twenty years. The present 
proposals are not very drastic. No new supply 
is to be tapped, but the height of an existing dam, 
known as the Tansa Dam, is to be increased and the 
aqueduct enlarged in its masonry portions and dupli- 
cated where it is in pipe line. Nevertheless the pro- 
posed works will provide an additional supply of 
18 million gallons a day. Certain improvements to 
other sources of supply are also to be made and it is 
estimated that by the end of 1915 a total amount of 
493 million gallons a day will be available for a popu- 
lation of just over one million. We may say that the 
masonry and tunnel portion of the aqueduct is 27} 
miles in length, and there are 20 miles of 48in. pipe. 
A similar length of a like sized pipe is now to be laid. 
The total cost of the works will be over £615,000. 


Mechanical Filters. 


The use of mechanical filters of various type is 
rapidly increasing, and during the year they have 
either been installed or a decision has been arrived at 
to lay them down at quite a number of places. For 
example, Lancaster has been troubled with the growth 
of a minute plant in the mains leading from the Blea 
Tarn Reservoir and has determined to get over the 
difficulty by means of rapid filters. Fraserburgh 
has embodied in its new works an installation of such 
filters capable of dealing with 500,000 gallons a day. 
The Clydebank District Water Trustees are spending 
some £6000 for a like purpose. Cheltenham has an 
installation with a capacity of a million gallons per 
day, while two interesting and much larger plants are 
those of the Stockport Corporation and the Ashton- 
under Lyne, Stalybridge, and Dukinfield (District) 
Waterworks Joint Committee, which were both put 
to work during the year. In the case of the former 
the water is much stained by peat. Twenty-four 
filters each 8ft. in diameter are employed for treating 
3,750,000 gallons in the twenty-four hours, the 
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coagulants being lime and sulphate of alumina, and 
an interesting feature is a special automatic pump 
for dealing with the solution of the latter substance. 
The Ashton-under-Lyne plant is larger still, no less 
than 5,352,000 gallons passing through it during the 
day. This volume of water requires thirty-six pres- 
sure filters each 8ft. in diameter. In this case the 
makers of the filters supplied them under very 
stringent guarantees. For example, they undertook 
to remove 95 per cent. of the discolouration present 
in the raw water, 95 per cent. of suspended matter, and 
45 per cent. of the organic matter in solution, besides 
rendering the water practically non-lead solvent 
and virtually free from bacteria. Views of the filter 
houses at these two works are given in one of our 
Supplements. Then, again, mechanical filters have 
been adopted for treating the Font supply of the 
Tynemouth Corporation and the Withens supply of 
the Morley Corporation. Both these plants are re- 
quired not only to remove all matter in suspension 
but to take out practically all colour from the 
water. Each plant will have to treat about 2} million 
gallons per day. 


New Supply for the Suburbs of St. Petersburg. 


In our article on sanitary engineering we explain 
that during the past year plans have been in course of 
preparation for supplying water to and for draining 
the suburbs of St. Petersburg, the number of persons 
inhabiting the area concerned being some half a 
million. As in the case of the sewage disposal scheme, 
it is proposed to deal with both sides of the river 
separately, that is to say, to have a separate supply 
for each side of the Neva. The water will probably 
be derived from the limestone formations on the high 
plateaus both to the north and south of St. Peters- 
burg, where undoubtedly large quantities of pure 
water exist. 








A MOTOR-PROPELLED LIGHTSHIP. 


WE have had occasion more than once to comment 
upon the wonderful variety in the types of craft to which 
motive power has been applied since the arrival of the 
internal combustion engine, but we think that the light- 
ship Elbe, of which we are able to give some particulars, 
is one of the most unexpected developments. 

We are so accustomed to the blufi-bowed, almost 
harrel-shaped floating lights round our coast, that a fine 
entrance, clipper-bowed, power-driven craft like the Elbe 
comes as a surprise. At the same time, there is something 
to be said for it. When the ordinary lightship is once 
moored there she has to stay whatever goes wrong, till 
a Trinity or some other tug appears on the scene. Nor 
has she any chance of relieving the tension on her cables 
however bad the weather. If she drags or if she breaks 
her cable, unlikely though itis, she hasnochanceof regaining 
her position,and the light therefore has to be extinguished, 
as it might be a danger rather than a safeguard. We 
imagine, too, that a boat which can drive ahead a bit in a 
gale would make better weather of it than one which is 
brought up solid by her cable at every pitch. However 
that may be, the Deputation fiir Handel, Schiffahrt und 
Gewerbe des Hamburger Staates, the Elbe lighting 





A MOTOR-DRIV 


EN LIGHTSHIP 





hp atom raagnnnay 

















arrangements of the pump are the same as on the Monte 
Penedo. 

The valve operating and reversing arrangements are 
somewhat different, the cam shaft passing along the front 
of the engine at the level ot the bottom of the cylinders. 
Moreover it drives both the fuel pumps at the forward 
end and the lubricating oil pumps at the after end. 
Reversal is effected as usual by rotating this shaft in rela- 
tion to the crank shaft. The fuel valves are on the top 
of the cover, while the air starting valves are horizontal and 
on the sides of the cover, their driving mechanism being 
clearly shown in the illustration below. The rockers 
of these valves are mounted excentrically to each other in 
the usual stationary engine manner on the upper shaft 
shown, and this shaft is rotated in order to put one or 
other in action as required. The forced lubrication and 
water-cooling arrangements of the pistons are the same as 
on the Monte Penedo. 

In such a ship as this the auxiliary engines are of almost 
more importance than the main engine, and in this case 


THE NEW YEAR HONOURS. 


Ir cannot be said that engineers figure very largely in 
the list of New Year's Honours. Sir George Sydenham 
Clarke, G.C.M.G., G.C.S.L, G.C.I.E.—a Royal Engineer 
has been made a baron of the United Kingdom ; Sir Percy 
Seott, K.C.B., K.C.V.O., who, though actually a naval 
officer, is a good deal ot an engineer, too, has been made a 
baronet ; Mr. Frank Ree, general manager of the London 
and North-Western Railway, while not an engineer by 
p-ofession, has a large amount of engineering knowledge 
and experience, has been knighted, as have also Mr. 
Corbett Woodall, the governor of the Gas Light and Coke 
Company, and Lieut.-Col. H. A. Yorke, C.B., Inspecting 
Officer of Railways under the Board of Tirade since 1900. 
Engineer Rear Admiral Arthur William Turier has been 
created Companion of the Order of the Bath ; Lieut.-Col. 
E. H. de Vere Atkinson, Royal Engineers, Principal of 
the Thomason College, Roorkee, United Provinces, has 
been created Companion of the Order of the Indian Empire, 
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authority, has thought it worth while to have power 
installed in its latest ship, which has just taken up her 
station at the entrance to the river Elbe from the North 
Sea. Speed trials were held before her acceptance, surely 
a unique occurrence, and 9 knots were obtained, so that 
she should be able to make headway against a fairly bad 
sea. 

Built by the Nuscke and Co. A.G., of Stettin, to the 
designs of Mr. H. E. Johns, of Hamburg, this vessel is 
173ft. long by 25ft. 3in. moulded breadth, with a draught 
of 12ft. 6in., and a displacement of 720 tons. She has a 
very complete machinery installation, the main propelling 
plant consisting of a reversible four-cylinder two-cycle 
Diese] engine built by Sulzer Bros., of Winterthur, and giving 
220 brake horse-power at 280 revolutions per minute. Many 
of the features of design are similar to those of the Monte 
Penedo—see page 245 Vol. exiv.—such as the through 
bolting of the cover to the bed-plate, the scavenge pump at 
the forward end, and the scavenging air admission at the 
hottom of the cylinders. The valves of the scavenging 
pump are, however, rotary and not reciprocating, so that 
the link gear is done away with, otherwise the internal 


consist of two three-cylinder four-cycle engines, each | 
giving 35 brake horse-power at 450 revolutions per minute. | 
The general arrangement of them is shown above. Here 

it will be seen that a two-stage air compressor is mounted 

on the forward end of the shaft of each engine to provide 

air at a pressure of 220 Ib. per square inch for the windlass, 

a general service donkey pump, and the whistle. Direct 

coupled to the after end of the shaft are the continuous- | 
current dynamos which provide the current for lighting 
the lantern. Accumulators of large capacity are also 
fitted so as to render the lighting independent of accident | 
to the machinery. A small low-pressure compressor for 
supplying air at 35 lb. for the fog syren is belt driven off | 
these engines. A small auxiliary compressor to pump up 

the main air receivers to start the main engine is also 

fitted. This is a 6 horse-power single-cylinder motor | 
running at 600 revolutions per minute, driving a small 

two-stage compressor at 90 deg. Altogether we think 

that this forms a somewhat unusual and quite interesting 

application of the internal combustion engine. 








| tary, Public Works Department, Central Provinces. 
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as has also Capt. Herbert de Lisle Pollard—-Lownsby, 
Royal Engineers, Executive Engineer and Under Secre- 

The 
Imperial Service Order has been conferred on Mr. Charles 
Willford, Executive Engineer, Central Provinces, and on 
Professor Paul Johannes Brihl, M. Inst. E.E., Professor 
at the Civil Engineering College at Sibpur, Bengal, while 
Lieut.-Col. W. P. Anderson, Chief Engineer, Department 
of Marine and Fisheries, Canada, and Engineer-Captain 
William Clarkson, Third Naval Member, Board of Naval 
Administration, Commonwealth of Australia, have been 


| created Companions of the Order of St. Michael and St. 


George. 








Crry anp GuILps or Lonpon INnstITuTE.—A special course of 
six advanced lectures on induction motors will be given by Mr. 
J. K. Catterson-Smith, M.I.E.E., on Monday evenings, 
commencing on Monday, January 27th, 1913, and following on 
successive Monday evenings, at eight o’clock, at the City and 

| Guilds Technical College, Leonard-street, City-road, Finsbury, 
| F.C, Full particulars may be obtained on inquiry at the College. 











Jan. 3, 1913 


THE ENGINEER 








RAILWAY MATTERS. 


Tue rule as to windows in passenger cars in Germany 
has been that they must not be opened on both sides of 
the car without the consent o7 all occupying the compart- 
ment, but on city and suburban trains in Berlin neither 
window in the front compartment of each car may be 
opened without such unanimous consent. 

Tue Hudson Bay Railway is expected to be completed 
in two years, if estimates made by the engineers are not 
upset by delays in the delivery of construction material 
and by unfavourable weather. The Dominion Govern- 
ment has let a contract covering the last section of the 
railway between Split Lake and Port Nelson, ,a distance 
of 165 miles. There is still uncertainty as to whether 
fort Churchill or Port Nelson will be chosen as the ter- 
minus. 

An oscillating railway signal to act as a warning 
to pedestrians or vehicle riders at highway crossings is 
used by the Pacific Electric Railway, of Los Angeles, 
and is built in the company’s shops. As described in 
the Railway Age Gazette, a hollow disc is attached to the 
stem of a forked rod, the arms of which are pivoted to a 
hox mounted on top of a post and extend below the pivot 
to carry counterweights. The disc is lettered ‘‘ Stop ; 
Look Out,” and has at the centre a pair of 4in. red glasses 
with an electric light between them, showing red in both 
directions. On the top of the box there is a 12in. gong. 
As a car or train approaches, the gong is set ringing and 
the dise oscillates at the rate of thirty times per minute. 

As applied to electric locomotives, the multiple-unit 
system makes possible the concentration of very great 
tractive power, and makes it practicable by giving each 
locomotive an equal division of load, while requiring 
only oae driver. As applied to motor car trains, this 
system permits of the application of great power to the 
axles throughout the train, and thus permits of the utilisa- 
tion of any desired train weight (up to the limit, when 
every axle is equipped) for driving adhesion at the rails ; 
it is obvious that this makes possible very high rates of 
acceleratioa and, consequently, high schedule speeds in 
a service. where stops are frequent—such a service as is 
required in suburban and other local passenger operation. 


THE Philadelphia Rapid Transit Company has recently 
placed in commission a special funeral car, which may be 
chartered for transporting funeral parties to any of the 
many cemeteries reached by the company’s lines. The 
car is named * Hillside,” after one of the cemeteries in 
the suburbs of Philadelphia on the Glenside line. The 
funeral car ‘* Hillside *’ seats forty persons in the main 
compartment and six persons in the pall-bearers’ compart- 
ment. A few additional seats are provided by the use 
of camp stools. The coffin is carried in an enclosed 
cabinet or vault occupying a portion of the pall-bearers’ 
compartment. The coffin is placed in this vault from the 
outside by lowering a section of the panel in the side of 
the ear, which is hinged at the lower edge for this purpose. 

For some considerable time the question has beer 
discussed of the practicability of electrifying the Swiss 
Federal Railways. It appears that the Swiss railways 
are at present dependent upon the importation of fuel 
f'om abroad up to an amount approximating £1,000,000 
annually. Experiments made in view of the working 
of the Létschberg Railway by electric traction have shown 
that by utilising the available hydraulic power an economy 
of something like £20,000 to £40,000 per annum can be 
effected. The Committee entrusted with the investiga- 
tion of electrifying the whole Federal system proposes 
to conduct operations in stages, commencing with those 
sections which can be most easily converted. Arrange- 
ments are already being made for the erection of an elec- 
tric generating station at Amsteg in the Uri Canton. 
This station will be constructed and worked by the State, 
and the electrification operations are to be commenced 
on the Gothard line. 
the whole Swiss Federal system is estimated at £20,000,000. 

WriTina on the subject of tender derailments in the 
correspondence columns of an American contemporery, 
the general manager of a railway in that country remarks 
that he has personally investigated many such accidents, 
and in every case imperfections in the track surface were 
found at the rear of the point of derailment. In many 
instances the derailed bogie truck appeared to have been 
violently and instantaneously slewed round to an angle 
of sometimes 20 deg. or 30 deg. with the rail, and the 
inference seems to be that the variations in cross level 
produce lateral oscillations of the tender or car body. 
Ordinarily such oscillations are dissipated through the 
springs, but when there is a succession of cross level 
variations the front and rear trucks are simultaneously 
depressed, and thus the oscillations of the tender are 
accentuated, and may become violent. If the speed be 
such that there is an impulse transmitted to the body 
through the side bearing at the instant when the latter 
body is at the point of maximum oscillation, the springs 
are closed and a violent shock follows. 


In the parliamentary papers Mr. Fell recently asked 
the President of the Local Government Board if any 
further orders had been granted for the construction of 
tramways on steep gradients; if his attention had been 
called to the recent accidents of tramway cars on such 
hills owing to the failure of the brakes to act; and if 
any brake had been found for tramway cars which was 
really efficient under all circumstances. Mr. Robertson 
answered the question, and said that all proposals for 
tramways on steep gradients were carefully considered by 
the Board of Trade, and provisional orders authorising 
such tramways were submitted to Parliament for con- 
firmation only when the Board was advised by its 
inspecting officer that, subject to the provision of proper 
arrangements and the exercise of due precaution, there 
was no ground for refusing sanction to the proposals. 
Some of the recent accidents to which the honourable 
member had referred were not due to any fault of the 
brakes, but to the brakes having been improperly used. 
There was no brake which was really effective in all cir- 
cumstances if aot properly used, but tramways on gradients 
were approved only on condition that the brakes provided 
were sufficient, if properly maintained and used, to control 
the cars, 


NOTES AND MEMORANDA. 


NavaL-Constructor Davin W. Taytor, U.S.N., will 
conduct a series of tests on models of ships with corrugated 
sides at the Washington navy yard during this winter. 
Four merchant ships of this type have been built in England 
and proved successful. It is hoped that the same idea 
may be applied to battleships with a marked saving in 
propulsive power. Two outward curves, 23in. deep, 
run the length of the ship between the load water line 
and the bilge. Between the convex curves is a concave 
surface of equal depth. 


RECENTLY greatly increased speed in piercing hard rock 
has been attained in the United States by the use of strong 
explosives in a particular way in a 7ft. by 9ft. irrigation 
tunnel. The holes were drilled 10ft. to 12ft. deep, using 
two short cut holes in the centre. The important feature 
consists in putting the strongest explosives obtainable 
at the bottom of the hole and in completing the charge with 
a weaker and cheaper quality. In this instance the best 
blasting gelatine was used in the lower end of the bore- 
hole, with 50 per cent. gelatine above it, and the primer 
was placed in the stronger explosive, 10it. clean per round 
being blown out. This method of using explosives is said 
to give with the best effect the maximum of economy. 


Ir is stated in a French journal that a German chemist, 
Professor Honig, has perfected a process for manufacturing 
gas for lighting purposes from sludge. A cubic metre 


sludge—about one-tenth English pound per cubic foot— 
resembling peat in composition. From this, when dried, 


can be obtained, and it yields three to four times more 
ammonia. Works have been constiucted at Brunn, 
Austria, for making gas by this process, and for several 
months 37 tons of dry sludge have been treated daily, 
yielding 8191 cubic metres of gas (290,862 cubic feet), 
or at the rate of 7860 cubic feet per ton. The yield of 
ammonia was 277 kilos. (610 Ib.), or at the rate of about 
16} lb. per ton of sludge. 


A LARGE proportion of the artificial graphite produced 
in the electric furnace is used for lubricating purposes, 
for making paint, for use in dry batteries, &c., but of late 
years there has been another steadily-growing use which 
promises to be of as great industrial importance as any 
of the others, that is, in the manufacture of electrodes and 
other articles used in electrolytic processes. For many 
purposes graphite electrodes of this class have been found 
superior to crude retort and manufactured amorphous 





carbons. In the manufacture of chlorine and caustic 
alkalies, the chlorination of gold ores, the electrolytic 
decomposition of chloride solutions, and the recovery of 
nickel, zine, &c., graphite anodes have been found to possess 
a life of from two to four times that of crude retort carbons, 
and from four to seven times that of amorphous carbons 
made from mixtures of pitch, powdered coke, &c. 


ACCORDING to the report presented at a recent meeting 
of the German Machinery Manufacturers’ Association, 
the improvement in German engineering generally has 
been maintained. Business is not only good, but in some 
branches complaints have been made owing to the dearth 
of experienced workmen. On the other hand, prices 
have not much improved, so that, in spite of the greater 
activity, there is too little margin between the cost of 
production and the selling prices. This is due partly 
to the extraordinary competition which compels manu- 
facturere to quote very low prices, and partly to inadequate 





The total expense of electrifying | 


calculation of the cost of manufacture. Hence customers 
are not oaly taking advantage of this to secure low prices 
| but also to exact more onerous conditions of delivery. 
| The best proof of the prosperous state of the German 
machinery industry is exhibited in the export business, 
upon which the German machinery trades are dependent 
for their very existence. 


IN order to pass an electric current between two vessels 
of mercury placed at different altitudes, the two quantities 
of mercury were connected by means of a tinned copper 
wire coated with rubber. It was found that the mercury 
passed from the upper to the lower vessel along the wire 
as though the latter were a syphon. The insulating 
covering of the wire is necessary only to prevent oxidation 
of the tin, the nature of the coating being of no importance. 
The mercury appears to flow between the tin and the insu- 
lation, and it was not found possible to obtain correspond- 
ing results with two different, although apparently 
exactly similar, wires under identical conditions. Under 
the experimental conditions employed the flow of the 
mercury is independent of the head of mercury for values 
of the latter up to 650 mm. The phenomenon seems 
therefore to be a capillary, chemical (amalgamation) or 
diffusion effect. In order that this flow of mercury may 
take place it is necessary for amalgamation to occur, 
but such amalgamation by the progressive diffusion of 
the mercury is complicated by a surface or capillary 
action. The amalgamation seems to be limited to a very 
thin surface layer, it being found that tinned iron wires 
exhibit similar behaviour to those of tinned copper. 


THE past fifteen years have witnessed a remarkable 
advance in hydro-electric power development in Switzer- 
land, says the American Vice-Consul at Zurich in a current 
report, and stations for the production of electrical 
energy have sprung into existence in all parts of the 
country, following the rapidly increasing use of electricity 
and the demand for cheaper power. In 1911 there were 
783 electric power plants in operation in Switzerland, and 
as marked evidence of the rapid increase in this branch of 
industry in Switzerland, he points out that there was an 
increase of 108 electric power works in one year. Some 
of the most important sources of water powers are rivers 
supplied by glacial waters, but as at certain seasons of 
the year these are very low, many of the hydro-electric 
works are obliged to have auxiliary steam or gas engines. 
The Rhine River, for instance, at the point where the 
important Laufenburg plant is being constructed, dis- 
charges 132,000 to 176,000 gallons of water per second, 
but this amount is reduced to about 60,000 gallons during 
nearly two montas each year. It is estimated that Swiss 
waters are capable of furnishing energy to the extent of 
2,000,000 horse-power, and of this amount 500,000 to 





700,000 horse-power is now harnessed and in actual use. 





of sewage contains on the average 1666 grammes of | 


a gas of greater calorific power thar ordinary coal gas | 





MISCELLANEA. 


OnE of the highest altitudes r-corded by aviators was 
reached at Hendon on Monday, December 16th, when Mr. 
Sydney Pickles reached a height of 7200it. The Australian 
airman went up in a Caudron biplane, and was in the air 
between twenty and twenty-five minutes, when the figure 
referred to was indicated on his barograph. 


In connection with the inquiry into the motor traffic 
in London which has just been commenced by a House of 
Commons Committee, Colonel Yorke gave evidence on 
Thursday, stating that, although there was a Board of 
Trade requirement for enforcing the use of speed indi- 
cators on tramcars, it had never yet been put into opera- 
tion. The reason assigned for this state of affairs is a 
somewhat surprising one, that a reliable speed indicator 
for tramcars has yet to be devised. 


In his second Cantor lecture on “ Methods of Econo- 
mising Heat,” Mr. C. R. Darling drew attention to a series 
of experiments conducted in America with the object of 
ascertaining which was the most efficient material for 
insulating furnaces. Many special bricks were subjected 
to the tests, but the common building brick came out with 
flying colours. As, however, the building brick suffers 
from the defect of not being able to stand up to high tem- 
peratures, the award of first place went to the somewhat 
distant second competitor, which turned out to be the 
orthodox firebrick. Speaking on the question of laggings, 
the lecturer emphasised the importance of the lagging 
having a smooth surface. 


THE Electrician points out that the telephone lines 
loaded with Pupin coils in Europe total more than 6000 
miles. The longest of such lines, which is overhead, 
reaches 420 miles, and runs from Berlin to Aix-la-Chappelle 
and from Berlin to Frankfort, a distance of 350 miles. 
The line from Berlin to Milan, which is being con- 
structed, will be still longer, measuring 840 miles, 
This line will later be extended to Rome and will then 
have a length of 1200 miles. This is still below the 
longest loaded American line, which extends the 1900 
miles from New York to Denver. The underground 
cables and submarine cables loaded with Pupin coils are 
from Friedrichshafen to Romanshorn, 7 miles; from 
Dover to Calais, 24 miles; and from St. Margaret’s Bay, 
in England, to La Anne, in Belgium, 53 miles. 


A LECTURE on “ Consulting Engineers in all Countries ”’ 
was recently delivered by Mr. Kurt Perlewitz before a 
meeting of the Verein Beratender Ingerieure in Berlin« 
The lecturer described generally the aims and objects of 
the various associations of consulting engineers, together 
with some historical notes regarding their formation. 
The oldest association is the Verein Beratender Ingenieure, 
which was founded in 1903 as a society limited to electrical 
engineers. In 1911 its scope was extended to cover all 
branches of engineering, and it now has a mem ership of 
forty-five members. Other similar societies were founded 
in Denmark in 1904, in Austria in 1905, in the United 
States in 1905, in Holland in 1910, in Sweden in 1910, and 
in London in 1910. The latest association is that of the 
Pacific Association of Consulting Engineers, which was 
founded in the present year. 


ALL the gas companies in the vicinity of Lyons, says a 
United States Consular Report, sell large quantities of 
coal tar to establishments engaged in destructive distilla- 
tion. There is only one factory producing creosote oils 
in the Lyons consular district, and a few other factories are 
found in Bordeaux, Bayonne, Lens, and Paris. Coal tar 
is usually transported in France in tank cars and tank 
vessels or in kerosene barrels. Coal tar shipped in casks 
during the summer months ferments and leaks out easily ; 
in winter, on the contrary, it coagulates, thus rendering 
the emptying of the casks particularly difficult. In this 
condition it becomes necessary to warm the receptacles 
with steam by a method especially contrived for this pur- 
pose. Transportation of creosote oil is effected preferably 
in summer on account of the high temperature, which 
renders the creosote thoroughly liquid. In winter a 
certain portion of the oil solidifies and the containers must 
be warmed to remove the contents. Shipments are made 
in the same kind of containers as used for coal tar. 


PARTICULARS regarding a breakdown of a Diesel engine 
have recently been given in the Vulcan. The engine was 
of 236 horse-power, running at 180 revolutions per minute. 
The accident occurred by reason of the seizure of the piston 
in the cylinder nearest to the fly-wheel, the resulting 
stresses causing the breakdown. Our contemporary 
states that the Diesel engine has many risks peculiar to 
itself, in addition to those common to the ordinary gas 
engine, which makers must overcome if its reliability 
is to equal that of the steam engine. The danger of the 
pistons seizing in the cylinders seems to be an ever-present 
one, owing to the fact that the cylinder temperatures are 
very high, and the clearances must be made very small in 
order to attain the high compression necessary. The 
correct sizes can only be obtained by the lengthy and often- 
times costly method of trial and error, but in view of the 
increased prices which will undoubtedly be asked in the 
near future for oil of all kinds, the makers of the Diesel 
engine must make every effort to enhance its reliability. 


Durine the past year the Silvertown Company manu- 
factured and laid 1452 nautical miles of submarine cable 
between Sydney and Auckland for the Pacific Cable Board. 
the cable ship Silvertown, which is the largest of the three 
cable steamers owned by the compary, carried the cable, 
representing a weight of nearly 4000 tons. Wireless 
telegraphy has proved a valuable adjunct in cable work, 
both in laying and repairing. The position of the ship 
while laying can be given, and repeated through by steamers 
similarly fitted. In repaiving it is of greatest importance 
to be able to direct the steamer’s movements in case 
of further breaks in the cable or other cables in the vicinity, 
and especially when the ship has completed her work 
and left the cable ground for home. The equipment on 
the Marconi system of the Silvertown is approximately 
the same as that of the Buccaneer, which is one of the 
steamers owned by the company. The normal range of 
signalling by night or by day is 125 nautical miles. The 
receiving apparatus consists of a Marconi magnetic detector, 
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DEATH. 


On the 30th December, 1912, at Shephalbury, Stevenage, Herts, Colonel 
ALFRED Unwin Heatucore, late R.E., aged 62. 
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1912. 


From the aspect in which engineers regard it the 
year just ended has been at once one of the most dis- 
astrous and one of the most successful in history. 
We have to tell of such appalling calamities as the 
loss of the Titanic and the great coal strike, but side 
by side with these misfortunes we have to record that 
the trade of the whole world has flourished exceed- 
ingly. Masses of figures running into millions over- 
power by their weight and leave no just impression, 
and we shall not present any. It is sufficient to note 
the rise in value of manufacturing metals which is a 
sure reflection of the country’s welfare. Pig iron, for 
example, has increased in price by nearly 20s. a ton, 
whilst rolled steel has risen by as much, and even 
more. It is true that the finished manufacturer 
has not made such profits as the rolling mill and 
the foundry, but on all sides there is the report of full 
order books and enough work on hand to keep the 
shops busy till far into the current year. One cannot 
witness such prosperity without reflecting on the 
gloomy certainty that the future holds not far off 
years of depression, and wondering if it will always be 
beyond the power of economists to damp the oscilla- 
tions of the industrial pendulum and smooth out the 
waves of “‘ booms ” and “ depressions.” 


The Loss of the Titanic. 

We have mentioned the loss of the Titanic, and as 
it must find place in this retrospect let us deal with 
that melancholy subject and have done with it. She 
was one of two sisters, the largest vessels in the 
world. She belonged to a company with a brilliant 
reputation—the White Star Line—was built by 
Harland and Wolff, a firm whose name is sufficient 
guarantee of excellence, was designed with regard to 
all the best principles of naval architecture, and com- 
manded by a man of wide experience. Yet on her 
first voyage across the Atlantic on a dead calm night 
on April 14th she plunged to the bottom, carrying 
with her fifteen hundred souls. For a time all the 
skill, all the knowledge, all the experience of a cen- 
tury appeared to be set at nought and the world 
stood aghast. It seemed incredible that a vast ship 
on her first voyage could suffer such a fate. Men 
argued that she was unsinkable and refused to believe 
the early telegrams reporting her loss. When at 
length doubt was no longer possible and when, more- 
over, the appalling news was made known that but 
few more than seven hundred people had been saved 
from her full complement of over two thousand, the 
world was stunned by the magnitude of the disaster. 
The cause was demanded on every side, and inquiries 
were at once opened in America, where the survivors 
first arrived, and later in London. By degrees it 
became known that steaming at a high speed on a 
dark and exceptionally still night the great ship struck 
an iceberg with a grazing blow. The impact seemed 
so slight that many passengers were scarcely awakened 
from sleep, whilst others continued their occupations 
with only a momentary interruption. But the ice- 
berg had ripped a great gash in the ship’s bottom and 
laid open several compartments. The pumps were 
not competent to deal with the inrush of water, and 
four hours later the Titanic plunged headlong to the 
bottom of the Atlantic. The cause of the calamity 
being known the reason of its magnitude had to be 
examined. How was it that so few were saved ? 
How was it that on a busy route no ships answered 
the bitter call for help which was sent out broadcast 
by the wireless telegraph ¢ How was it that ship 
embodying the finest skill and knowledge of the ship- 
builder and naval architect could founder at all ? 
To the first question the answer was given that the 





life saving accommodation was inadequate: to the 
second that one ship was indifferent to the call, not 
crediting it, that others were not fitted with wireless 
apparatus, and that others arrived too late. To the 
third the reply was that the conditions of the disaster 
were undreamed of and unparalleled. The Board of 
Trade was wildly censured because there were not 
boats for all on board, and the company was blamed 
for driving its ship at a high speed in the neighbour- 
hood of ice. It would take us too long and would 
serve no useful purpose to recall all that was said and 
done in those days of the American inquiry when a 


world’s nerves were still on edge. Such things 
are better forgotten. The slow progress of 
the London examination had a calming effect, 


and by the time it was over much of the hysterics 
had died down and the catastrophe could be looked 
at in a calmer mood. It was recognised that, as far 
as lay in human power, the slightest possibility of the 
repetition of such a calamity should be provided 
against. Whilst the Board of Trade undertook a general 
inquiry, a committee of experts was appointed to 
examine the question of bulkheads and ship construc- 
tion and settle what design made most for safety. The 
first body made a draft report in August. Its main 
feature is the recommendation that nearly all ships 
shall carry sufficient life-saving appliances to accom- 
modate every person on board. This recommenda- 
tion had been anticipated by many lines, and many 
more boats were already being carried than before. 
The draft was laid before Parliament, and since its 
appearance it has been widely discussed. It will 
in a modified form be ratified early this year, and the 
new regulation will probably be in force by March. 
The Bulkhead Committee has not yet made its report, 
but, nevertheless, modifications in ship design are 
already being made, and the owners of the Titanic 
have taken the heroic step of withholding her sister, 
the Olympic, from service whilst an inner skin is built 
inside the under-water plating. The making of ships 
safe against all conceivable accidents is far better than 
loading them with more boats than they could use 
once in a hundred years, but the popular clamour 
was too great for the Board of Trade, and whilst we 
can feel no surprise at its recommendation, we may 
hope that some years hence it may see fit to modify 
their stringency. 


The Coal Strike. 


We must now turn to the other disaster of the year 
—the great coal strike. It sprang out of the demand 
of the miners for a minimum wage irrespective of the 
conditions of work. For months before the actual 
outbreak negotiations between the owners and the 
men had been proceeding, and some concessions had 
been made on both sides. The original demand of 
the men was for a minimum wage of between 7s. and 8s. 
a day. The owners had shown the impossibility 
of granting so much, and the demand had been reduced 
to an average of about 7s., with the condition that old 
and infirm workers might contract out of the schedule 
rates and make their own bargains. The owners were 
prepared to accept these terms on condition that cer- 
tain safeguards were put into operation to ensure that 
they got ‘value for their money. This point had been 
reached after repeated meetings and prolonged nego- 
tiations, which had been watched with the gravest 
anxiety by the whole country, for the only alternative 
appeared to be a national strike of miners. But at 
this point the owners could concede no more, and the 
men, inspired by the belief that the Government 
would give them rapidly what they wanted and that 
their action would lead to the nationalisation of the 
mines, held to their intention of striking. A ballot 
was taken and in the first week of March practically 
every mine in the country was brought to a standstill 
by the men refusing to descend the pits. Of the 
mdustrial trouble that ensued it would take too much 
space to give a just idea. The existence of this coun- 
try depends upon its coal supplies, and these being 
interfered with industry after industry suffered as 
the stocks of fuel were exhausted. Luckily the rail- 
ways, most of the gas works, and many electric power 
stations had supplies upon which they could draw, 
and hence, though there was curtailment, there was 
in few cases actual suspension of transport and light- 
ing. It was estimated that about a million miners 
were thrown out of employment, and how many more 
workers were indirectly affected it is impossible to 
say with any certainty. From the moment the 
strike was fairly started the Government took the 
negotiations into its own hands, and there were 
frequent meetings between Mr. Asquith, the masters, 
and the men. The demand still continuing for a 
minimum wage the Government brought in a ‘Miners’ 
Minimum Wa ages Act, which was rapidly carried 
through both Houses and received the Royal Assent. 
Its chief feature is the provision of joint boards to 
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settle the minimum rates of wages in specified dis- 
tricts. But before the Bill was passed the temper 
of the strikers was beginning to weaken. The men 
had found that instead of success following rapidly on 
their action, and the whole country being subjugated 
in a week, the nation had resources which enabled it 
to hold out far longer than was expected, whilst on 
their side the trade unions were being rapidly depleted 
of their funds and the men were beginning to feel the 
pinch of hunger. Moreover, the hundreds of thousands 
of workers dependent upon coal who were thrown out 
of work grumbled against the strikers. The miners 
were beaten, and knew they were beaten, before the 
passage of the Bill, and when a “ card” ballot was 
taken early in April the decision to continue the 
strike was idle, for many men had already returned 
to work and the revolt was breaking up piecemeal. 
The leaders very wisely determined to declare the 
strike at an end and accept the Bill. It is impossible to 
touch upon all the issues of this—probably the greatest 
industrial fight in point of numbers ever waged in Great 
Britain—but it must be remarked that the failure 
of the strike to bring the country to its knees only 
repeated what Syndicalist outbreaks in France, 
Spain, and Sweden had shown before. Labour is 
not so powerful as it supposes, and as long as the 
country as a whole stands firm national strikes must 
always end in the defeat of the strikers. It must be 
said here to the credit of all concerned that the coal 
strike led to very few outrages and to very little 
destruction of property ; indeed, it was conducted 
more peaceably than the railway outbreak of the pre- 
ceding year. Whether any good end has been achieved 
by the Minimum Wages Act remains to be seen. The 
district boards are at work and their decisions have 
generally been accepted without serious dissent, but 
no one will venture to say that the scheme will con- 
tinue to work smoothly indefinitely, and many hold 
that the policy of establishing a minimum by Govern- 
ment is bad, and that it would have been wiser to 
have withheld legislation. 

There were two other labour outbreaks during the 
year to which allusion must be made, as they throw 
light upon the attitude of workers at the present time. 





The first of these was that known as the dock strike, 
which was brought about by five men leaving work 
on May Ist because non-unionists were employed at 
the London Docks. About three weeks later all 





transport workers in London were called out, and on 
the 11th of the following month a national strike was 
declared. The response was disappointing to the 
leaders, and ultimately they ordered a resumption 
of work on July 27th. Thus the strike had dragged 
on for nearly three months. It was characterised 
by the great personal courage of Lord Devonport, 
chairman of the Port Authority, and by the frequency 
of assaults upon workers in the name of “ peaceful 
picketing.” The men did not succeed in their object, 
and the strike will not improbably lead to the removal 
of some of the privileges enjoyed by Thames lighter- 
men. The other strike to which we must allude 
occurred in the last month of the year. An express 
driver was convicted of drunkenness in the streets 
of Newcastle and was degraded in rank by his 
employers, the North-Eastern Railway Company. 
Five thousand men came out to insist on his reir state- 
ment. The Home-office sent a magistrate post haste 
to Newcastle to review the conviction. He decided that 
the man was not drunk “ in the police-court sense of 
the word.” The man was allowed to return to work 
under his old terms and the strike ended. As the 
outbreak was absolutely illegal since no notice had 








been given, and as it is generally admitted the com- 


Engineering in General. 

Turning now to the purely engineering events of 
the year, probably the outstanding feature is the 
continued progress of the internal combustion engine 
for marine propulsion. Many new ships have been 
engined and many have gone to sea and are, as far 
as accounts go, doing well. There can no longer be 
any doubt that the main difficulties have been over- 
come and that the future of the marine oil or gas 
engine is assured. To what powers it may be possible 
to go in one cylinder remains to be seen, but twenty 
thousand horse-power vessels with ten or twelve 
cylinders are already a possibility. The history of 
the development is told in more detail below, and we 
may add nearly every vessel of importance has been 
described and illustrated in our columns. A Com- 
mission to inquire into the whole question of oil fuel 
in the Navy was appointed in August, and has held 
several meetings. Under the estimates for the year 
eight new oil depots were provided for. Transport 
by land and air has also made progress. In railway 
engineering the extension of electrification is remark- 
able both at home and abroad. Suburban lines are 
being rapidly converted to the new system, and the 
repeated rumours of the approaching electrification 
of the line from Londen to Brighton give good cause 
for believing that before long we shall have an elec- 
tric main line in Great Britain. But the development 
of steam locomotives has not stood still. In the 
United Kingdom the limit of size has been nearly 
reached, but in America an enormous engine weighing 
no less than 335 tons with its tender has been put into 
service on the Virginian Railroad, whilst in France 
and Prussia heavier engines have been introduced. 
It is noteworthy that hardly any new engines of 
importance are now built without superheaters of 
one form or another, and that heating of the feed 
water is rapidly coming into favour. Superheating 
appears to have given the final blow to compounding 
in this country, but on the Continent of Europe and 
in America the two work together. In the matter of 
aviation the progress has chiefly taken the direction 
of adapting existing types of aeroplanes to start from 
and settle on the water. The so-called hydro- 
aeroplanes offer advantages which the navies of the 


world have not been slow to grasp, and we may expect | 


to see warships of the future provided regularly with 
means for launching and shipping aeroplanes. 
all these subjects we deal at some length in the articles 
which follow. 

With the progress of naval shipbuilding we shall 
deal in an early issue, but here we may mention that 
in the King George V. and the Princess Royal, the 
first a battleship and the second a battle-cruiser, the 
two most important British vessels of the year and 
illustrated in one of our supplements, the 13.5in. gun 
has replaced the 12in; the advent of the 15in. gun 
is not far off. The Goeben, another ship we illustrate, 
is the latest of the German cruisers to be completed ; 
she is an improved Von der Tann. 

In civil engineering the most notable event of the 
year was the completion of the raising of the Assuan 
Dam. The official ceremony only took place on the 
23rd of last month, and in our last issue a brief descrip- 
tion of the works may be found. The amount 
of water impounded is increased nearly two and a-half 
times by this change, and the dam will now hold up 
2300 million cubic metres. Although the supply 
will still be far below what Egypt requires, the effect 
of this augmentation must prove enormous. The 
increase in the prosperity of Egypt by the great 
irrigation works carried out in the last decade was 
shown in an illuminating article written by Sir 


pany did no more than its duty in taking notice of | Hanbury Brown for these pages, and published on 
the magistrates’ decisions, the hasty action of the | November Ist. 


Home-office cannot but be condemned. The men | 
gained their point at little cost to themselves, and ! 
they will undoubtedly find in that fact encouragement 
to strike again under simiiar circumstances. 

The outbreak of apprentices in Northern shipyards 
and the attempt of trades unions to bring youths into 
their fold are significant facts which must not pass 
without recognition. 


Labour Legislation. 


Of labour legislation during the year there is little 
that is of direct importance to engineers, but the 
decision of the House of Lords—the Vacher case— 
that under no circumstances can a trade union be 
sued for a tort must receive passing mention. In 
this case the tort was an alleged libel on Vacher and 
(o., a firm of publishers. This firm sued the London 
Society of Compositors, which defended itself on the 
ground that as it was a trade union no action for tort 





could under the Trades Disputes Act of 1907 lie 
against it. The Lords decided that that was the 
correct reading of a clause in the Act. 


It is fair to | 


Before concluding this brief résumé of the out- 
standing events of 1912 we must allude to two smaller 
matters of some moment. The first of these was the 
Machine Tool Exhibition at Olympia in October. 
It was the first display of the kind in the Metropolis, 
and was in every way an unqualified success. To 
Britons the most satisfactory feature about it was the 
excellence of British machine tools. It may be said 
without a shade of hesitation or qualification that in 
all directions they bear comparison with the best 
that any other nation can offer. When we recall 
that for a time the British tool seemed in danger of 
suffering severely in the competition with American 
and German tools we cannot but feel the deepest 
satisfaction that our makers have risen to the emer- 
gency, have thrown off the conservatism and lethargy 
that were bred by many years of uncontested 
superiority, and have shown that there is abundant 
virility and vitality in the old country yet. For a 
trade with a long industrial past to entirely rejuvenate 
itself is a fact of which we may well feel proud. 

The other matter to which we must refer is the 


assume that the decision must lead to the repeal or | establishment of an association—the British Engi- 


revision of the Act. 


|neers’ Association—with the object of encouraging 





| would not have led to the success attained. 
With | 
| at present has been designed by Mr. Whitelegg for 





British foreign trade. The Association is turning its 
attention in the first place to China, where the opening 
for trade is rightly regarded as of enormous propor- 
tions. The awakening of China can no longer be 
doubted, and all the big industrial nations, Germany 
and America especially, are doing their utmost to 
secure the lion’s share of the business the future holds. 
In this country much assistance is not to be expected 
from the Government. Whatever fields are won 
must be won by private endeavour, and the British, 
Engineers’ Association, in endeavouring to induce 
the manufacturers of this country to work togethe: 
for the common good, is performing a work worth, 
of all praise. 

We may now turn from this general summary to 
a more detailed account of the events of the year 
It may truly be said of it that, whilst it has no out- 
standing features, it leaves British engineers ani 
British engineering in a stronger position than it 
found them. 





LOCOMOTIVE ENGINEERING. 
British. 

Tue record of 1912 in locomotive engineering 
distinctly good. Both at home and abroad many 
interesting engines have been built and one or 
two distinct novelties have been actually put on 
the road or have been so far advanced in construction 
that their appearance in public at an early date may 
be anticipated. At home, for example, there are 
Mr. Bowen Cooke’s new engines for the London and 
North-Western Railway, of which we give some par- 
ticulars below; and five engines that represent a 
new type for the Great Eastern Railway, built by 
Mr. Dewar Holden before his retirement. They are 
4—6—0 passenger locomotives, and from the illustration 
that appears in one of our supplements it will be seen 
that they have a very handsome appearance. Indeed, 
one may remark here that several designs of the year in 
British railways show a tendency to return to the har- 
monious outline which seemed in danger of disappear- 
ing a few years ago. We may instance the very elegant 
engine by Mr. Gresley, which we also illustrate. It 
is not a large engine, as will be seen from the par- 
ticulars given below, and that no doubt helps—an 
appreciable funnel being far more presentable than 
a chaplet on the smoke-box-—but that fact alone 
A new 
tank engine with which we are not at liberty to deal 


the London and Tilbury section of the Midland Rail- 
way. Abroad, too, as will be seen from our notes 
below, several notable engines have been built. 
Returning to the Great Eastern passenger locomo- 
tive, we may mention that she has a pair of inside 
cylinders 20in. by 28in., a grate area of 265 square 
feet, and over 1900 square feet of heating surface, 
of which 286 square feet are represented by the 
superheater steam tubes. Her total weight in running 
order is nearly 63 tons, and her tender with 4 tons of 
coal and 3700 gallons of water turns the scale at 38 
tons 6ewt. The driving wheels are 6ft. 6in. diameter, 
and the axle loads are 15 tons 13 ewt., 13 tons 12 ewt., 
and 14 tons 3 ewt. respectively, the leading pair 
being taken first ; the two bogie axles carry 19 tons 


ll ewt. The adhesive power is 22,047 Ib., and the 
tractive effort 21,1941lb. The working pressure is 
180 lb. The same company has also built ten 


six-coupled 0-6-0 superheater mineral engines, with 
4ft. llin. wheels, but they do not present anything 
very novel or remarkable. 

The London, Brighton and South Coast Railway 
carrying on its policy of using tank engines for fast 
trains between London and the coast, has brought 
out a modified “* Abergavenny ” named the “ Bess- 
borough,” and put her into service. She is so 
similar in appearance to the first-named engine 
that we do not illustrate her. She has to preserve 
a fairly high average speed with long trains, and so 
avoid the necessity of running at very high speeds 
on the down grades on a line which abounds in 
gradients and curves. The Bessborough, like the 
Abergavenny, has a Schmidt superheater and piston 
valves, but a new feature is the Walschaerts’ gear, 
now used for the first time by Mr. Billinton. The 
feed water is heated in the side tanks by the exhaust, 
and the supply is drawn from the upper surface, 
where the temperature is highest, by a floating feed 
pipe. The water is delivered to the boiler at a high 
temperature by a horizontal Weir feed pump fitted 
under the driver’s platform. As an auxiliary a 
Gresham and Craven hot-water injector is also fitted. 
This engine has 2lin. by 26in. cylinders, with piston 
valves 10in. diameter. The coupled wheels are 
6ft. 74in. diameter, the bogie wheels 3ft. 6in., and the 
radial wheels (trailing) 4ft. The working pressure is 
170 lb., and the total heating surface 1943 sq.ft. She 
carries 2000 gallons of water in her tanks and 3 tons of 
coal in her bunker. It will be observed that the 
engine has a Weir feed pump, and it is one of the facts 
of the year worth recording that nearly all the 
leading British railways have this accessory under 
trial. Mr. Billinton is so satisfied with it that ten 
new engines of the 22 class—big tank locomotives— 
are to be fitted with it. The Bessborough is unques- 
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tionably one of the most notable tank engines yet 
built in any country. We may mention here that 
in order to meet the demands of the heavy goods 
traffic at Willow-walk and Deptford Wharf and to 
accelerate the service to and from these congested 
centres the London and Brighton Company is con- 
structing a number of powerful 2-6-0 Mogul-type 
goods engines. With these we shall deal at some 
future time. 

Mr. Raven, of the North-Eastern, in the intervals 
of settling strikes, has turned out the handsome 
general purpose engine illustrated in our supplement. 
As will be seen, it is a 4-6-0 type, and it deals with 
passenger, freight, and heavy goods traffic. It 
weighs 70 tons 14 ewt. in running order, 19 tons 6 cwt. 
falling on the driving axle and about 17 tons on each 
of the coupled axles. The tender weighs over 
41 tons. This powerful engine has cylinders 20in. 
hy 26m. and 2365 square feet of heating surface, 
of which 544 square feet is due to the Schmidt super- 
heater steam tubes. ‘The grate area is 23 square feet. 

We have already referred to Mr. Gresley’s engine 
for the Great Northern. The fact that strikes one 
at once on studying the illustration is that we have 
a two-cylinder engine with Walschaerts’ gear 
outside. As far as we can recall, this is novel 
practice with two-cylinder engines on British rail- 
ways. The engine illustrated is the first on the 
road, but nine others are in the shops, and will very 
shortly be in service. ‘They are intended for express 
goods trains, and the six-coupled wheels are 5ft. 8in. 
diameter. The leading coupled axle carries 17 tons, 
the driving axle 18 tons, and the trailing axle 16 tons 
14 ewt. The total weight of the engine in running 
order is 61 tons 14 ewt., and of the tender with 6} tons 
of coal and 3500 gallons of water, 43 tons 2 ewt. 
‘The cylinders are 20in. by 26in., and the total heating 
surface 1420—compare this with the North-Eastern 
2365 for the same cylinders—of which 302: 8ft. 
are in the Schmidt superheater tubes. The grate 
area is 24-5 square feet—-compare this also with 
the 23 square feet of the North-Eastern engine. 
Mr. Gresley has also carried out during the year an 
interesting conversion. This has been effected on a 
number of eight-coupled coal engines, which have 
been fitted with the Schmidt superheater—one with 
the Robinson—without the necessity of putting 
in new cylinders and piston valves. The engines had 
already Richardson balanced valves, and it has been 
found that by lubricating these mechanically no 
trouble is experienced even with highly superheated 
steam. On one of these engines the Weir system of 
feed-water heating is being tested. 

The latest type of express engine designed and built 
hy the late Mr. Dugald Drummond at Eastleigh 
fellows, as will be seen from the illustration given in 
one of our supplements, familiar lines. It is a 4-4-0 
with two inside cylinders 19}in. diameter by 26in. 
stroke, and fitted with 10in. piston valves and Wal- 
schaerts’ gear. The driving wheels are 6ft. 7in. 
diameter. It has a total of 1724 square feet of heating 
surface, 66 water tubes in the fire-box accounting for 
170 square feet. The grate area is 27 square feet, and 
the working pressure 200 1b. Mr. Drummond’s dis- 
like to superheat is well known, but in steam drying 
he believed, and this engine, like many of his, was 
fitted with a drier in the smoke-box. The feed is 
heated in the tender by his well-known method. The 
engine and tender turn the scale at 1024 tons. 

During the past twelve months Mr. Bowen Cooke 
has built seventeen more of his 4-6—2 passenger tank 
engines with 5ft. 6in. driving wheels, which with 
eight previously built brings the total up to twenty- 
five of this class with superheaters now in service. 
In addition, during the year forty-seven goods engines 
of the 0-8-0 type with superheaters and 4ft. 3in. 
wheels have been built. This company has now in 
service fifty engines cf the “ George the Fifth ’’ class, 
ten of the ** Prince of Wales ”’ class, and the seventy- 
two mentioned above, making a grand total of one hun- 
dred and thirty-two engines fitted with superheaters. 
It is noteworthy that the London and North-Western 
tailway Company, which in past years has had the 
reputation of being somewhat conservative and slow 
to make new departures, has been probably the most 
progressive company in this country in the adoption 
of superheating, and the result of its experience has 
amply justified its policy. 

At the present time the company is building a four- 
cylinder superheated passenger engine—4—6—-0 type— 
with cylinders 16in. diameter by 26in. stroke and 
6ft. 9in. driving wheels. The valve gear used is 
Walschaerts’, which is applied to the outside cylinders 
only, the valves for the inside cylinders being worked 
from the valve spindles of the outside cylinders by 
means of rocking levers. We hope to be able to say 
more about this engine later on. 

Compounding on this line, so far as regards loco- 
motives, may be said to be a thing of the past, no new 
engines on this principle having been built during the 
last nine years. There are, however, still many 
compounds in service—thirty-seven of the ‘‘ Diamond 
Jubilee’ class, forty of the ‘‘ Alfred the Great ”’ 
class, and one hundred and seventy-four goods 
engines—but these, both passenger and goods, as 
opportunity occurs and circumstances warrant it, 
will probably be converted into simple engines and 
fitted with superheaters. 

Attention is being paid to the question of feed- 
water heating, and various experiments are being 





made, but as yet sufficient experience and data have 
not been obtained to justify a definite policy in this 
direction. 

Piston valves are now largely used on this line, not 
only on engines using superheated steam, but also on 
many of those still using saturated steam. In con- 
nection with this subject it'may be mentioned that 
when the principle of superheating was first intro- 
duced in this country it was laid down as an essential 
that piston valves should be used, the ordinary slide 
valve not being suitable for high temperature steam. 
In order to test the truth of this dogma some engines 
using balanced slide valves have been superheated, 
and the results show that such valves, if rightly 
designed, properly lubricated, and well looked after, 
are quite satisfactory. The expense and loss of 
time caused by the substitution of cylinders with 
piston valves can therefore be avoided in making 
conversions. Mr. Gresley, as we mention below, has 
found the same thing on the Great Northern Railway. 

This practically completes the list of new engines 
on British railways. It shows interesting progress, 
but there is no locomotive that stands out as remark- 
able above its fellows of the present or recently 
passed years. That more powerful engines must be 
produced if the heavier trains which the traffic 
managers now offer are to be hauled goes without 
saying, but for the moment, save in the matter of 
tank locomotives, there is no remarkable develop- 
ment—nothing like the Great Bear, for example- 
though there is at least one engine “on the stocks ” 
which should prove interesting. 

A fact which cannot have escaped attention is the 
almost universal adoption of superheaters and the 
increasing use of feed-water heaters, whilst the 
absence of compounding in Great Britain may be 
contrasted with its frequency on the Continent, 
as shown in the notes which follow. Before con- 
cluding this section we may note that besides extend- 
ing the use of Schmidt superheaters Mr. McIntosh, 
of the Caledonian, has three engines fitted with the 
Robinson superheater, and finds that it is as efficient 
and no more troublesome than the other. Mr. 
McIntosh only uses piston valves on superheater 
engines, as he finds the flat valve better for high 
pressures. By experiment he proved that a piston 
valve which was tight at 175 1b. leaked badly at 
200 1b. On the other hand, the North British 
Railway Company uses piston valves on all its engines, 
but has so far only two superheater (Schmidt) engines. 
Mr. Wainwright, of the South-Eastern and Chatham, 
has fitted two express boat train engines with super- 
heaters, one of the Robinson, the other of the Schmidt 
type. The Great Western has now 750 engines 
fitted with the Swindon superheater, and a hot feed 
is provided for all modern boilers. 


Foreign Locomotives. 

France has added during the year at least four 
types which are worth mention—one on the Nord, 
two on the P.L.M., and one on the QOuest-Etat. 
Three of these engines are illustrated in a supple- 
ment. They are all four-cylinder compounds, fitted 
with superheaters of the Schmidt type. The Nord 
engine is a fine 4—6—2, and the example we illustrate 
was built by the Alsatian Engine Works at Belfort. 
The high-pressure cylinders are 410mm. (16}in.) 
diameter, the low-pressure 600 mm. (24in.) diameter, 
and the stroke is 660mm. (26}in.) The driving 
wheels are 2.050 m. (about 6ft. 10in.). The heating 
surface is 210 square metres (2260 square feet), and 
the grate area 3.16 square metres (34 square feet). 
The boiler pressure is 16 kilos. per square centimetre 
(227 lb. per square inch). The total weight of the 
engine in running order is about 85 tons; it has 
piston valves on the high-pressure cylinders only. 

The Ouest-Etat engine, also built at Belfort, is a 


four-cylinder simple, with Schmidt  superheater, 
which weighs in running order 71} tons. Its cylinders 


are 17}in. diameter, and the stroke is 25}in. The 
driving wheels are 2.04 m. (6ft. 9in.). The heating 
surface 136.07 square metres (1462 square feet), 
and the grate area 2.78 square metres (about 30 
square feet). The pressure is 12 kilos. per square 
centimetre (170]lb. per square inch). The new 
P.L.M. engines are interesting in that one is a four- 
cylinder simple and the other a four-cylinder com- 
pound, and both have superheaters. We illustrate 
the former, built by Henschel u. Sohn, of Cassel, 
but the external appearance of the two is practically 
identical. They are both 4-6-2, with driving wheel 
2m. (say, 6ft. 6in.) diameter, but the boiler of the 
compound is some 20in. shorter than that of the 
simple engine, the diameter being the same. The 
heating surface of the former is 2170 square feet, 
and of the latter 2360 square feet. The working 
pressure, which is 12 kilos. (170 1b.) in the simple, 
is raised to 227 lb. in the compound. The grate area 
is the same in both engines (46 square feet). The 
cylinders of the compound are 17}in. and 26in. by 
26in., and of the simple 19}in. by 26in. 

For the Prussian State Railways Henschel u. 
Sohn have built a fairly large four-cylinder compound 
express superheater engine, of which we give an 
illustration. The type is 4-6-0, and the driving 
wheels are 6ft. 6in. diameter. The cylinders are 
16in. and 24}in. by 26}in., the working pressure 
213 lb. per square inch, the heating surface 1775 
square feet, the grate area 32 square feet, and the 


total weight empty about 724 tons. 





Spain has also had some four-cylinder superheater 
compounds built during the year, so that it will 
be seen in confirmation of what we have said above 
that the superheater compound is becoming common 
on the Continent. 

During the past year six locomotives of the Garratt 
type have been built by Beyer, Peacock and Co., 
Limited, Gorton. These include two eight-cylindered 
passenger engines of the 4-4-2, 2-4-4 pattern with 
cylinders 12in. diameter by 20in. stroke, coupled 
wheels 5ft. diameter, and Schmidt superheater. 
They are for a 3ft. 6in. gauge and were built 
to the order of the Tasmanian Government 
Railways. The tank capacity is 3000 gellons of 
water, the loaded weight 94 tons 11 cwt., empty 
72 tons 6cwt. 3 qr., and the fuel capacity 14 tons. 
For the same owners were built two engines of the 
2-6-2, 2-6-2 pattern with cylinders 15in. diameter 
by 22in. stroke, coupled wheels 3ft. 6in. diameter, 
Schmidt superheater, and tank capacity 3000 gallons. 
The weight of these engines is 89 tons 19 ewt. 
3 qr. full and 67 tons 17cwt. empty. For the 
Mogyana Railway, Brazil, metre gauge, two passenger 
engines of the 4-6-0, 0-6-4 type with cylinders 
13in. diameter and 20in. stroke, coupled wheels 
3ft. 9in. diameter, and weighing when full 74 tons 
lewt. 3qr. have been built. These engines can 
carry 2000 gallons of water and 4 tons of coal. 

Before closing this section we must refer briefly 
to what is probably the world’s largest locomotive. 
Needless to say, it is American, and that it is of the 
Mallet type. It is illustrated in one of our supple- 
ments. This colossal engine weighs alone 241 tons, 
and with its tender 335 tons, and the average weight 
per axle reaches 24 tons—much more, needless 
to say, than would be tolerated in this country. 
It is expected to draw loads of no less than 4230 tons. 
The two high-pressure cylinders are 28in. diameter, 
the two low-pressure cylinders 44in., and the stroke 
is 32in. The engine has a total heating surface of 
6760 square feet, of which 1310 is in superheater 
tube surface. The grate area is 99} square feet, and 
the boiler pressure 200 1b. This monster was built 
by the American Locomotive Company for the 
Virginian Railroad. Further particulars and draw- 
ings may be found by those who are interested in our 
issue of September 13th last. 

As an indication of the widespread use of super- 
heaters—so widespread as to be almost universal— 
we may remark that nearly three thousand nine 
hundred engines, on one hundred railways, are now 
fitted with the Schmidt type in America alone. 
Even shunting engines are built with superheaters 
now-a-days, it being found not only that they save 
fuel and water, but minimise smoke. It is reported 
that a ‘‘ Pacific’ engine built for the Pennsylvania 
Railroad developed under test conditions 2500 horse- 
power, using 17 lb. of water and only 2 lb. of coal per 
horse-power per hour. This is a very remarkable 
figure, and it may be wise to accept it with reserve 
until the full particulars of how it was obtained are 
available. The cylinders of these engines are 27in. 
diameter by 28in. stroke, the driving wheels 6ft. 8in., 
and the total heating surface is 6450 square feet. 
The weight in running order is over 140 tons. 


RAILWAYS. 


As in the case of the preceding few years, the great 
preponderance of railway construction in 1912 
belonged to the overseas dominions, .and other depen- 
dencies of the British Empire, though South America 
showed a very considerable advance On the other 
hand, political events in China caused a considerable 
check in the progress of construction in that country. 
This check, however, is likely only to be temporary 
and a recent pronouncement of Dr. Morrison, who has 
been appointed adviser to the Chinese Government, 
points out that, owing to the large population and 
immense resources of the country it will offer in the 
future one of the best fields for the operations of the 
railway engineer. The war in South-Eastern Europe 
has also checked advance in that part of the world, 


The United Kingdom. 

On British railways we note that the London and 
North-Western Railway Company has made good 
progress with the Euston to Watford Railway, of 
which the Willesden to Harrow section has been 
opened, and also the Watford High-street to Croxley 
Green section, while the branch to Holywell in Flint- 
shire was opened in July. On the Great Northern 
Railway the Kirkstead to Little Steeping, a 15-mile 
line, is under construction, reducing the distance 
between Lincoln and Skegness. This company also 
has in hand the widening of the Bytham to Stoke 
tunnel, just south of Grantham. The widening in 
connection with the approaches to this tunnel extend 
over 8 miles and the cost will amount to £70,000. 
Another line has been started, viz., the Cuffley to 
Hertford, 6 miles long. It includes a tunnel of 2700 
yards in length. On the Great Central Railway 
widening has been in progress between Dartnall and 
Woodhouse, including the removal of the bottle-neck 
tunnel, 300 yards long, at Dartnall. 

On the Great Western Railway the Snow Hill 
Station at Birmingham is undergoing reconstruction. 
Progress has been made with the Swansea district 
lines from Britton Ferry Road Station to a junction 
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with the Llanelly—Llandilo branch, and part of it has 
been opened. At Paddington Station very exten 
sive improvements are in hand, including three 
new platforms and a large amount of widening. 
The extension of the Bakerloo Tube from Pad- 
dington to a junction with the proposed elec- 
trified suburban lines of the London and North- 
Western at Queen’s Park has been contracted for. 
The connection between Ealing and Wood-lane on the 
Central London Railway is in hand. The London, 
Brighton and South Coast electrification was extended 
in the early part of the year to between Peckham 
Rye and Tulse Hill, and other connections have been 
made which has brought the amount of this class of 
working up to a total of 26 route miles. The station 
works at Dover Harbour of the South-Eastern and 
Chatham line have made progress. The reclamation 
of the site has been completed and the construction of 
the buildings begun. The extensive works in con- 
nection with the Waterloo terminus of the London 
and South-Western Railway, which have been under 
construction for so many years, are still in progress. 

A small branch of the Shropshire and Montgomery- 
shire Railway from Kinnerley to Criggion has been out 
of use for thirty years, but has now been reopened 
for goods traffic, and a new bridge over the River 
Severn on this line has been constructed to replace the 
original structme which was washed away. A new and 
enlarged station at Letchworth, of which the estimate 
is £24,000, has been under construction. The Der- 
went Valley (Yorkshire) Light Railway, 16 miles 
long, from the Foss Islands mineral branch to Cliff 
Common near Selby, is in hand. This connects two 
lines of the North-Eastern Railway. The extension 
of the Inchicore Railway shops on the Great Southern 
and Western Railway in Ireland is in progress. 

Dealing with strictly metropolitan lines, we note 
the electrification of the East London Railway and 
the progress of the Baker-street improvements of 
the Metropolitan line, involving the reconstruction 
of a junction making it a double line one, the easing 
of curves, and erection of new offices. The Bakerloo 
extension to Paddington is also in hand. This line, 
which is expected to be open in a few months, will 
finish at a moderate depth below the Great Western 
terminus, the communication with which will be by 
escalator. The Central London extension to Liver- 
pool-street was opened in July and completes a very 
valuable and much-wanted connection in the London 
railway system, and we might note that there has 
been extensive work going on in connection with the 
re-laying of the line with cross sleepers. A subway 
for foot passengers has been opened at Moorgate 
Station, affording underground connection between 
the Metropolitan, City and South London, and Great 
Northern and City Railways. The extension of the 
Charing Cross to Hampstead Tube to connect by 
escalator with the District Railway at the former 
point is in hand. A deviation to cost about £70,000 
has been begun at Earls Court on the District Rail- 
way in order to avoid, by a sunken line, the present 
crossing on the level of the Wimbledon and Ealing 
traffies. 


Greater Britain. 

The development of Canada seems never to end. 
The progress, unlike that of Australia. is little affected 
by climatic changes. Hence we find that railway pro- 
gress is fairly constant in amount, and is likely to 
continue so for a considerable number of years. 

The Canadian Pacific Railway, the first in the field 
as regards the Great West, is one of the most pro- 
minent of the great railway corporations of that 
country in the extension of its system. Early in 
the year nearly 400 miles of contracts were let, most 
of which are now in active progress. These include 
the Waybourne to Lethbridge, of 100 miles; the 
Swift Current extension, 80 miles ; the Waybourne 
to Stirling, 25 miles ; and the Suftield line, 30 miles. 
This company’s Vancouver Island system is also 
making progress, and there is a good deal being done on 
ihe revision of the gradients on the main line, surveys 
for this purpose between Kamloops, in British 
Columbia, and Ruby Creek* having been completed 
early in the year, and preparations for starting them 
having been made. There are also under construc- 
tion a great extent of grain sheds at Fort William 
to supply the means of unloading the increased 
quantities of wheat arising from the completion of 
the extensions to which we have referred. It is also 
proposed to add extensive yards to the Winnipeg 
station. Altogether the expenditure of the Canadian 
Pacific in new work for 1912 was expected to amount 
to £4,000,000. 

The Grand Trunk Pacific Railway, with which 
we may include what is called the National Trans- 
continental Line, constructed by the Canadian Govern- 
ment, but to be worked by the company, may be 
included in our review. The whole system extends 
from Moncton, in New Brunswick, to Prince Rupert, 
on. the Pacific. On the Eastern or Government 
section, Winnipeg being the division line, the works 
are well advanced, Winnipeg to Cochrane being 
practically complete, while the section from Moncton 
to the New Brunswick boundary is finished, and 
from that boundary westward, nearly 500 miles, the 
rails have been laid. Considerable progress has also 
been made from the Ontario boundary westward, 
nearly 400 miles having been laid. The new Quebec 
Bridge—xec supplement and our issues of April 12th 


and Dee. 27th last—which is on this eastern section, 
is naturally behind the rest of the work, and traffic 
will have to be carried on by train ferry pending its 
completion. The estimate of expenditure in 1912 
for this eastern portion was over £5,000,000. As 
regards the western portion, which is being constructed 
by the company, the rails had reached Téte Jaune 
Cache in the middle of the year, and extended from 
Prince Rupert eastwards to Hazleton. The branches 
and connections of this line, which were expected 
to have been complete by the end of the year, were 
those to Moose Jaw, Brandon, Calgary, Battleford, 
Prince Albert, and the Alberta Coalfields. The 
Union Station at Winnipeg, which this company 
shares with the Canadian Northern, was opened 
in June. 

The Canadian Northern Railway, the third of the 
Dominion companies which are proposing to reach 
the Pacifie, has a very large amount of construction 
in hand, comprising, it is stated, over 1000 miles. 
The Trans-continental line of this system passes over 
the Rocky Mountains by the same gap at Yellowhead. 
through which the Grand Trunk Line is carried. 
The proposed line then deflects so as to reach Van- 
couver. This line, according to the latest advices, 
had been constructed to some distance beyond this 
pass, and considerable progress had been made with 
the line from Vancouver to meet it. The company 
has agreed with the authorities of the city of Van- 
couver to spend £2,000,000 on the terminal arrange- 
ments in that city. This company has a great 
number of branch and connecting lines in all the 
provinces, except British Columbia, through which 
it passes, and an important one of these to Athabasca 
landing was recently opened. This connects the 
main line with a great system of navigation, opening 
up the whole of North-West Canada. <A very impor- 
tant work by this company in connection with the 
Canadian Northern Tunnel and Terminal Company 
has been started. This is a 3 miles double-track 
tunnel under Mount Royal, in Montreal, giving the 
Canadian Northern access to the city and to the 
wharves. The construction of that part of the main 
line between Port Arthur and Montreal is well in 
hand. The latest annual report of this line referring 
to the operations’ of the year ending June 30th last, 
it was stated that 586 miles had been added to the 
system, the total average mileage for the year being 
3888 miles. 

The contract for a subaqueous tunnel connecting 
Montreal with the south shore of the St. Lawrence, 
comprising 4 miles of construction, including ap- 
proaches, has been recently let to Sir John Jackson, 
Limited. The estimate is £1,500,000. The Algoma 
Central Railway Company’s main line has reached 
Hobon on the Canadian Pacific, 221 miles north of 
Saulte St. Marie. In British Columbia construction 
is proceeding on the Kettle Valley Railway from 
Cold Water westward to Hope Mountain, on the 
Kootenay Central Railway, and on the Pacific and 
Great Eastern. On the Hudson’s Bay Railway 
work has been begun from Le Pas to Spitlock, and a 
further length has been contracted for. The question 
as to the position of the Hudson Bay Terminus, 
which had been undecided for such a long time, has 
now been settled by the adoption of Port Nelson 
in place of Fort Churchill. In the maritime pro- 
vinces the Atlantic-Quebee and Western Railway has 
been completed. 

In Newfoundland the Trepassey Railway, which 
is an extension of the Colony’s system towards Cape 
Race, has reached to within 18 miles of its terminus. 

Turning to Australia, the Commonwealth Govern- 
ment has commenced its career as a railway con- 


nearly 1100 miles in length, is, for the most part, 
through practically waterless country. Apart from 
this circumstance and the difficulties of transport 
through an entirely undeveloped region, the line is a 
very easy one to construct. It is probable that owing 
to the scarcity of water the novel expedient of traction 
by internal combustion engines will be employed. 
The much debated question as to its gauge has been 
settled in favour of 4ft 8Jin., which points to the 
fact that unification of the Australian railway gauges 











South Wales, according to the Jast report, two light 
railways, amounting together to about 40 miles, were 
opened, also about 33 miles of the new Main North 
Coast line. There are about 450 miles of light lines, 
eight in number, under construction, and 213 miles of 
the Main North Coast line extending it to South 
Grafton. Besides these there are two short Sydney 
suburban lines being constructed. The number of 
miles open for traffic at the date of the last report was 
3832. In Victoria, according to the report for 1912, 
an addition of 100 miles has been made since the date 
of the previous one, and 196 miles were under con- 
struction at the date of the last one. There has been 
a good deal of attention given to the proposed electrifi- 
cation of the suburban railways of Melbourne, it 
| being for a considerable time uncertain as to whether 





structor by the starting of the great East and West | 
Transcontinental Railway. This line, which is | 


generally, as far as it is practically possible to carry | 
it out, will be on this basis. With regard to New | 


has been reduced by the transfer of the Port Augusta 
to Oodnadatta Railway to the Commonwealth. It, 
however, is still being worked by the South Australian 
Government on behalf of the Commonwealth. 
Queensland, during the last year reported upon, 
ending June, 1912, has been one of the most active in 
railway construction of any of the States of Greater 
Britain, considering that its population does not 
reach 700,000 people. New lines, amounting in al! 
to about 400 miles, were opened during the year, and 
no less than 1596 were under construction. Three 
hundred and ninety miles of these form connectiny 
links in the North Coast system, 931 miles belong to 
the Great Western Railway, and the remaining 275 
represent minor branches and extensions. No les: 
than 1627 miles have been authorised. The whol. 
system, including private lines, some of which ar 
worked by the Government Railway Department, 
now amounts to 4266 miles, all of which are on thi 
3ft. 6in. gauge. In Western Australia the Govern 
ment has added to its system a number of short 
lines and branches amounting to about 330 > miles, 
while it has under construction or authorised 764 
miles. There has only been an addition of 25 mile 
to the Tasmanian Railways. 

In South Africa the following lines have been 
reported as under construction during the year under 
review :—-Port Elizabeth to Avontuur, Ceres-roac 
to Ceres, George to Oudtshoorn, Lady Grey to 
Gairtney, Llewellyn to Franklin, India Junction to 
Alberton, Coomatipoort to Tzaneen, and Umlaas- 
road to Mid Illoro, also the Howick Railway. These 
are mostly short lengths. The Swaziland Railway 
has also been in hand and the new station at Pretoria 
has been practically completed. In connection wit}: 
the Rhodesian lines there are under construction the 
following railways :—(1) A branch from Salisbury 
into the Mazoe District, by the Brinkwater Railway 
Company ; this was finished to the Jumbo Mine in 
December, 1911, and is now being carried on to 
Kimberley, and from thence to the Shamva Mines ; 
(2) an extension in the Congo State of a line from 
Elizabethville to Kambove, by the French Railway 
Company of the Katanga ; (3) the connection between 
Zeerust in the Transvaal with the Rhodesian system 
at Mafeking, reducing the distance between Johan- 
|}nesburg and Buluwayo by 250 miles; and (4) the 
line from Umvame to Victoria District. The con- 
version of the Lomagunda—Ayrshire Railway from 
the 2ft. 6in. to the 3ft. 6in. gauge has been completed. 
In Sierra Leone a branch line is under construction 
from Boia to the Rokelle River. In Nigeria the 
railway is now open to Kano, the principal town of 
Northern Nigeria a distance of 712 miles from Lagos. 
A branch from Zaria, 622 miles from Lagos, affords a 
connection with the Buachi Tin Mines. The Niger is 
crossed at Jebba on the above main line by a train 
ferry, but the construction of the bridge is being 
pressed forward, five out of the six piers being in an 
advanced state of construction and the whole of the 
superstructure delivered on the site. In the Gold 
Coast the railway from Accra to the Cocoa district 
has been opened for traffic to a temporary terminus 
at Pakro, about 37 miles, and a short extension is in 
course of construction by the Colonial Government. 
On the Uganda Railway there are two branches under 
construction, one to Magadi Lake and the other 
from Nairobi towards Port Holi. <A line from Jinja 
at the Ripon Falls, Victoria Nyanza Lake to Kakindu 
on the Nile navigation was opened on the first day of 
the year. 

The last return in connection with the railways in 
India shows that those being constructed by the 
Government are represented in Eastern Bengal by 
| the approaches to the Lower Ganges Bridge, and 








| three small lines amounting to 84 miles in all. In the 
North-West Provinces there are four lines, aggregat- 
ing nearly 200 miles, under construction, while in 
Oudh and Rohilkund there are four, one of 153 miles. 
one of 140 miles, and two short ones, the total mileage 
of State lines under construction being 601. The 
railways being constructed by companies extend to 
more than three times this mileage, nearly all in the 
Bengal and Bombay Presidencies, and in Burmah, 
with one in the Nizam’s territory. The longest of 
these lines are the Gondia—Chanda with branch from 
| Nagbhir to Nagpur, 215 miles, on the Bengal~Nagpur 


'line; the Southern Skan States line, 100 miles, in 
| Burmah ; the Kutwa—Azimganj—Barharwa, 103 miles. 
on the East Indian system: the Itarsi-Nagpur and 
branch to Pench Valley Coalfields, 247 miles, on the 
Great Indian Peninsular system ; and the Jullundur 
| Doab, 113 miles, on the Southern Punjaub system. 
These, with a considerable number of shorter lines, 
thirty-nine in all, make up a total of 1875, making a 
grand total for India and Burmah of 2476 miles. 


| The Continent of Europe. 

| On the Paris Nord-Sud line the section from Porte 
| Clichy to La Fourche was opened in January, and 
| the electrification of the suburban lines of the Western 
State Railway to Auteuil, Versailles, St. Germain 


|and Argenteuil has been started. The important 
| connection between France and Switzerland, repre- 


| the direct-current system or the alternating would | sented by the line between Frasne and Villorbe. 


| be adopted. A final decision, we believe, has been 
|made in favour of the former. In South Australia 
there has been practically no advance in railway 
construction, according to the latest report ; in fact, 
the total railway mileage owned by the Government 





154 miles, and including five tunnels, of which one 
is 33 miles long, is being proceeded with. This will 
shorten the through distance from Paris to Milan by 
103 miles. The section of the Midi line from Toulouse 
to Bayonne, with numerous branches, is being con- 
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verted for electric operation, provided by power 
plants in the Pyrenees actuated by water power ; 
310 miles will be affected. There are also 207 miles 
of the lines centering at Limoges, in the department 
of Haute Vienne, being electrified. The Berlin 
Elevated Railways are being extended from Christian- 
strasse to Weserstrasse, the length being 5} miles. 
‘The Leipzig new station is still in hand, and a portion 
was opened on May Ist. When completed it will 
be the largest station in Europe, having been ten 
years under construction. Next year, all the lines cen- 
tring in Leipzig will be brought into this station. The 
aubon—KO6nigszelt line, mountain division—a lergth 
of 124 miles—is being converted for electric working. 
A number of new lines connecting the German and 
Belgian railways were opened on July Ist. They 
aggregate 87 miles in length, with a large quantity 
of doubling and quadrupling of the existing lines. 
fhe Vienna and Pressburg lines, 63 miles, have been 
clectrified, the city portions on the direct-current 
system and the country portion on the alternate 
current. The Belgian light railways at the end of 
last year amounted to 2450 miles, and 444 miles are 
now being added to them. Of the former, 360 miles 
were operated by electricity, and of the latter, 
150 miles are to be so worked. The reconstruction 
of the Neckerpoel Station, Malines, is being carried 
out. The principal work in Switzerland is the 
extension of the Jungfrau line, the tunnel of which was 
pierced to Jungfraujock in February last. ‘This line 
is not expected to be finished to the summit for two 
years. The L6tschberg tunnel is still in hand, but 
it is hoped to finish it about the middle of next year. 
The electrification of the St. Gothard tunnel was 
authorised early in the year. In Greece, before the 
war started, the lines from Leontari to Gythion, 
7 miles, and from Olympia to near Leontari, 23 miles, 
were under construction. The Gravia Polo line to 
the Gulf of Corinth was also in hand. In Italy the 
principal line which has been in progess is the Roman 

Naples direct railway. In Turkey a line from 
Derven to Gidu was also in hand before the war 
broke out, as were also four lines in Bulgaria. 


Other Railways. 

The following review does not include the railways 
of the United States, which are dealt with in a separate 
article. Apart from this, the advance of railway 
construction in South America stands first in point 
of extent. In Venezuela a contract was let early in 
the year for a line from Caraccas eastward through 
Guareras to Quatire on the 3ft. 2in. gauge. In 
Brazil the Madeira Mamore line, which has been built 
to connect the navigation of the Amazon, on a 
length which is interrupted by rapids, is practically 
complete, while the contract for the Santa Katarina 


Railway has been let to a German syndicate. The 
Brazilian North-Eastern Railways on the metre | 


gauge, have 186 miles under construction, while the | 
Southern San Paulo (Santos to Santa Juquia) have | 
The North-Western Railway of Peru, | 


100° miles. 
which has a system of about 1400 miles, has been 
completed, with the exception of about 30 miles 
between Lemar Ancon, and the Ucayali Railway has 
been started. In Bolivia the following are all under 
construction or have been completed during the year : 
—Arica La Paz, Viacha La Paz, Quillacola—Cocha- 
bamba (electric), Rio Mulsto—Potosi, Uyumi Tupiza, 
and Orura—Cochabamba. The Chili longitudinal rail- 
way, over 350 miles in length, on the metre gauge, is 
nearly completed. The Espino tunnel on the Andean 
section has been completed. It is the last tunnel 
out of five, and this section includes 44 miles on the 
rack system. The following lines are also under 
construction or have been completed during the year : 
—Paloma-San Marcos, Copiapo—Lagunas, Vallimar 
Algarrobal, San  Bernardo—Volean, Malipilla—San 


Antonio, Rancugua—Donihua, Aleomes—Pichilimu, and | 


Curico—Hualam. As to the Chilian Northern Rail- 
way, the Pueblo Hundido—Pintados line, 719 kiloms., 
joining the Chanaral and Iquique railways, has been 
in hand, and 380 kiloms. completed. Chili has now 
over 5000 miles in operation. In Uruguay the line 
uniting the Central Uruguay Railway with the 
Brazilian system has been under construction, as 
well as the Pietra Sala—Tres Arboles, 38 miles in 
length. In the Argentine, at the end of 1911, there 
was a mileage of 10,820 of the Sft. 6in. gauge, 1426 
miles of the 4ft. 8}in. gauge, and 5736 miles of the 
metre gauge, making close upon 18,000 miles. Of 
this, the Buenos Ayres Great Southern operated 
3384 miles, and it had 309 miles under construc- 
tion. The latter include the extension of the Neuquem 
line approaching the Andes, leaving about 70 miles 
to complete to the Chili frontier. In the city of 
Buenos Aires and neighbourhood the Great Southern 
Company has been very active in laying heavier 
rails, in scme cases 100 1b. to the yard, as well as in 
duplication and quadrupling its lines. 

The following are the branch lines now in course 
of construction by the National Railways of Mexico : 
—Durango Canitas line and Sombrerete branch, 
172 miles ; Durango-Llano line, 63 miles ; Penjamo- 
Ajuno line, 87 miles; San Andres Tuxtla branch of 
V.C. and I. Reailwey, 45 miles; Cerro Colorado 
branch of V.C, and 1. Railway, 32 miles ;| Vera Cruz- 
Tampico short line and connection to Honey line, 
379 miles; ‘Tampico-Matamoros line, 264 miles ; 
and Allende-Las Vacas line, 74 miles ; the total mak- 
ing 1116 miles. The Pachuca City Electric Railway, 








| : 
274 miles, in the State of Hidalgo, and.the Micos 


Concepcion, also to be worked by electricity, have 
been contracted for. The latter is 44 miles long. 
As a set-off against this progress, however, the 
destruction of railway works owing to the revolution 
has been considerable, the North-Western Railway 
Company having been a special sufferer. 

Amongst the African lines is the Port Herald, near 
Lake Nyassa, to the navigable waters of the Zambesi, 
which was opened in February last. In German 
East Africa, the line from Daressalam to Morogoro, 
128 miles opened in 1907. is now being extended 
to Tabora. In French West Africa, the Thies Kayes 
Railway is still in hand, and the first section of the 
Ivory Coast Railway, 195 miles, is being constructed. 
In German South-West Africa, the Northern and 
Southern systems of railways were connected early 
in the year by the completion of a line between 
Windhoek to Keetmannshoop. In German West 
Africa, the Togoland Railway has been made to 
Ataktame, and, in Dahomi, the Aguagon-Paraka 
line has been also under construction. In Portuguese 
Angola, the Lobito Bay line to the South-west frontier 
of Belgian Congo, at Kangomlia, is in progress ; 
124 miles are being proceeded with. This is on the 
3ft. 6in. gauge. In North Africa, the short line from 
Tripoli to Ainzara is being constructed by the Italians, 
since they have had possession of the town. In 
Abyssinia the Addis Abbia Diré Dawa extension of 
the Dijbuta line to Diré Dawais actively progressing. 
In Madagascar, the Brickaville-Tamatave line is 
expected to be completec early in the present year. 

Turning to Asia, in Turkey-in-Asia there were 
4505 kiloms. open at the end of 1911. This includes 
the Smyrna-Cassaba line, which, with its branches 
amounts to 517 kiloms.; 190 kiloms. were expected 


to be completed at the end of 1912, while the extension | 


of the Ottoman Railway, viz., that from Smyrna ria 
Aidin to Dinar, has in hand the Egerdir extension. 
These works have, no doubt, been interrupted by the 
outbreak of the recent war. With regard to the 
Baghdad line, the laying of rails for the section east 
of Aleppo began in February last, and from Konia 
to Kishla, 150 miles, has been opened, and, later, 
90 miles trom Dorak to Marmoret. Between these 
sections there is 20 miles of very difficult work, 
which is now in nand. Considerable progress is 
being made in the southern line of the State Railways 
of Siam, especially on the length between Sengora 
and Trang. There is a line running north towards 
Chieangma:, near the Burmah frontier, which is 
being energetically pushed forward. 

Political affairs in China have not been generally 
favourable to the extension of railways, but the 
Tientsin- Pukow—the line which is divided betweer 
British and German syndicates—was completed 
early in the year, with the exception of the bridge 
across Hoangho River, which has since been opened. 
Very slow progress has been made in the Canton- 
Hankow line. It was open as far as Liatang, 67 miles, 
in September last, and it was under construction to 
a point 112 miles north of Canton. 

There have been considerable improvements in 
the Trans-Siberian Railway, especially as regards 
duplication west of Baikal, and several cut-offs, one 
shortening the through route by 170 miles. The 
Amur Railway is still progressing under convict labour. 

There is a total of 685 miles open in Korea, com- 
prising the North and South Trunk line and branches. 
There are two of the latter under construction, the 
Seoul-Wusan, 140 miles, and the Taichon-Mokpo, 
175 miles. 

The Antung-Mukden connection between Man- 
churia and Korea, has been under general reconstruc- 
tion for some years, and conversion to the 4ft. 8}in. 
gauge, this including a bridge over the Yalu River at 
the frontier, which is approaching completion. 


MARINE INTERNAL COMBUSTION ENGINES. 


The Year's Work. 

In 1911 we were able to report that three com- 
mercial ships with oil engines had been put into 
service, though they were of comparatively small 
size, the total being only 1650 horse-power. 
In the year just closed eight ships have been put 
into commission, and the total 


in a year from 550 to 1660 per ship. This fact 
alone, without reference to larger work still in 
hand, will give a very fair measure of the progress 
which has been made during the year. The Selandia 
—illustrated in one of our Supplements to-day— 
built by Burmeister and Wain, for the East Asiatic 
Company, was the first of last year’s motor ships, 
and was very fully dealt with by us at the time of 
her trials. She has now made two voyages to the 
East and back, 40,000 miles in all, and though she 
has not been entirely free from trouble, derangements 
have been slight, and are now said to have been quite 
overcome. The Jutlandia, a sister ship built entirely 
in this country by Barclay, Curle and Co., Limited, 
was put into service a few months later, and has 
now made one voyage to the East and back, and is 
reported to have done even better than the Selandia, 
a very creditable result, as she was a first attempt. 
A third ship, the Christian X., built by Burmeister 
and Wain to the same design, was sold to Germany 
on completion, and has been trading successfully 





|of the Atlantic till the spring. 





horse-power has | 
mounted to 13,350, the average power thus rising | 





on the North Atlantic. We believe we are correct in 
stating that, although some of the valves have been 
changed, nothing in the nature of an overhaul or 
adjustment to the brasses was made to the engines 
of either the Selandia or Jutlandia till their return 
to Copenhagen at the end of 20,000 miles. This 
would seem to indicate that there is no disadvantage 
in a closed-in engine, but our contention in this 
respect is that the open engine allows for an emerg- 
ency repair or adjustment more readily than the 
closed-in type. These ships, it will be remembered, 
all have twin-screw engines of the four-cycle type. 

The Monte Penedo, fitted with a pair of two-cycle 
Sulzer engines of the enclosed type, and running at 
the somewhat high speed of 160 revolutions per 
minute, was put into service in the autumn. 
The Eavestone—illustrated in our Supplement 
with a single Carels-Westgarth two-cycle open 
engine of 800 horse-power, has been trading for 
some months between this country and the Con- 
tinent with great success, and by the time these 
lines are in print should have returned from her first 
transatlantic voyage. One of the most noticeable 
features of these engines is the low revolution speed 
at which they run. With a mean effective pressure 
of 127 lb. per square inch, the revolutions have been 
reduced to 95 per minute, and we should not be at 
all surprised to see this practice more widely followed, 
especially with four-cycle engines. The Juno, with 
a single set of 1100 horse-power four-cycle Werkspoor 
engines, and the Rolandseck, with a single set of 
1500 horse-power two-cycle Carels-Tecklenborg 
engines, were put into service late in the year, and it 
is too early yet to give any results. The Fordonian, 
with a single set of Carels type engines of 750 horse- 
power, built by the Clyde Shipbuilding Company, 
ran her trials in the autumn, and we understand 
that it has been decided to keep her on this side 
A smaller boat, the 
Calgary, with a pair of two-cycle 250 horse-power 
Polar Diesel engines by the Diesel Motoren A.B. 
of Stockholm, the hull being built by Swan, Hunter 
and Wigham Richardson, has also crossed the Atlantic 
and is in service on the other side. 

It is impracticable to give a full list of all the motor 
ships which are at present under construction, though 
it would appear that Holland, Denmark, and Germany 
have the lior:’s share, and only a comparatively few 
are to be built in this country. The big builders 
here are, however, rapidly working up to be in a posi- 
tion to undertake such orders, most of the big firms 
having taken out licences from Continental Diesel 
engine builders, Scotts. Fairfield, and J. 8S. White 
actually having motors under construction. Dox- 
fords, Vickers, and Workman Clark have been experi- 
menting on engines of their own design, but of these 
no particulars are available for publication, though it 
would seem that no very great departure from 
recognised practice is to be noted in their general 
design, while on the Continent quite new types, 
such as the Jonkers, are being developed, and are 
likely to be taken up over here. One great advan- 
tage of this type is the absence of cylinder covers, 
which when perforated for four or five valves is a 
fruitful source of trouble. The establishment of the 
English Burmeister and Wain Diesel Engine Com- 
pany in Glesgow is probably the most serious att2mpt 
in marine motor construction of the year. 


General. 


Little has been done during the year with suction 
gas engines for marine purposes, but the subject 
is receiving very careful attention, and more will 
undoubtedly be heard of this important aspect of 
economical marine power production. The use of 
transmission gears is being developed, and a Diesel- 
engined ship is under construction by Messrs. Swan, 
Hunter and Wigham Richardson, which is to have 
Mirrlees non-reversible engines and Mavor electric 
transmission, while others are under construc- 
tion on the Continent with the F6ttinger hydraulic 


transmission. The working of the various reversing 
engines which we have reported on during the year 
would appear, however, to be sv satisfactory that 
there does not seem to be a great demand for such 

In a 


gear, and we gave our views on the question 
leading article in September last. We do not think 
that the construction of the plant by Swan and 
Hunters is to be taken as evidence that they believe 
it to be in any way superior to the reversible Diesel 
engines for which they are licensees, but it is simply 
an order which they are carrying out in the ordi- 
nary way of business. Compressed air seems to 
have fairly well established itself as a means of 
starting and of manceuvring, but possible deve- 
lopments in other directions are referred to under 
the heading of auxiliary machinery. The double- 
acting engine has continued to receive attention on 
the Continent, and has apparently met with a good 
deal of success, while in this country it is still being 
entirely neglected. No advance has been made with 
regard to the production of engines of very high power, 
beyond the 2000 horse-power per cylinder referred to 
last year, though it seems to be true that an engine 
or engines have actually been built with more than 
one cylinder of this power. Many builders arc, 
however, now willing to undertake the construction 
of engines of six cylinders to give from 2000 to 2500 
horse-power per set. 

There still appears to be a desire on the part of 
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builders to keep secret the troubles experienced with 
the various ships fitted with Diesel engines, and we 
cannot help thinking that this is a mistake. Some- 
thing inevitably leaks out about these difficulties, and 
the rumours nearly always become exaggerated in 
the course of their travels, with the result that 
prospective users may be frightened off. We have 
heard several rumours of what appeared to be serious 
accidents, but when we have learned the actual 


facts the seriousness has been greatly diminished ; | 


in fact, in many instances the defects have proved 
to be almost trivial. There must be difficulties in 
the present state of knowledge, and the more widely 
these are known the sooner they will be overcome, to 
the general advantage of the industry. 


Design. 

The design of marine motors is rapidly settling 
down on the conventional lines of the steam engine, 
as a self-contained unit with the crosshead and guide, 
and there are now hardly any exceptions to this 
rule. The main points which are still open to dis- 
cussion are the use of the two or four-cyecle and the 
open or closed-in engine. It is difficult to foresee 
the outcome of the struggle between the two-cycle 
and the four-cycle, but as there are now ships of fair 
size fitted with engines of each type actually in 
service, some indications should be gained during 
the present year as to the advantages to be obtained | 
by the respective forms. For ourselves we do not 
think that the four-cycle is by any means such a 
‘back number’”’ as it is assumed to be in some 
quarters, especially in the light of its 10 per ceat. 





superiority in fuel eeoncmy, which is probably a low 
estimate. From what we have seen on the various | 
trials that we have attended during the year we cannot 
help feeling somewhat strongly inclined to the open 
type of engine rather than the closed-in type, our 
reasons for which have been fully set forth from time | 
to time. A minor point in the design of the two-cycle | 
engine is the plan of admitting the scavenging air 
through ports in the cylinder wall controlled by valves | 
instead of having the valves in the cylinder covers ; | 
it remains to be seen whether the greater strength 
which this arrangement allows in the covers will 
compensate for the slightly inferior scavenge which 
results. The tendency appears to be towards the 
driving of the scavenge pumps off the crosshead by 
levers rather than by stepped pistons or separate | 
cranks. 


meet the actual conditions of an air-driven winch 
installation may be considered from quite a different 
standpoint from that which has hitherto been adopted 
for the power source for steam winches. The pro- 
vision of a gear reduction to deal with the heaviest 
loads and really tight piston rings and glands will 
probably furnish quite different results from those 
which are at present available. 

The electric hydraulic steering gear has apparently 
given complete satisfaction where it has been fitted, 
but this form of drive presupposes a constantly run- 
ning electric generator. This, however, is not always 
to be found on a tramp, and the Reavell duplex 
system would seem to be worthy of consideration. 
This arrangement provides for a low-pressure com- 
pressor driven off the main engines which will give 
sufficient compressed air to work the steering engine 
when the ship has settled down on her course for a 
long ocean voyage, but leaves the donkey boiler to 
provide steam for the purpose when the ship is in 
narrow waters and the steering gear is likely to be 
very busy. It is probable that quite enough heat 
would be provided for warming the ship by using the 
exhaust gases without the necessity for a donkey 
boiler, and all the other auxiliaries can be driven off 
the main engines, leaving only a Diesel driven auxiliary 
compressor which would be at work while the main 
engines are being manceuvred, and perhaps a ballast 
and cargo pump in the case of a tank ship to be inde- 


;pendent units in the engine-room. The donkey 


boiler would then only be required to be used in port 
for heating the ship and driving the winches and at 
the start and finish of a voyage for the steering gear. 


BRIDGES. 


THE important bridges of 1912 are not numerous 
in the United Kingdom. <A double line railway and 
road bridge over the Trent River by the Great 
Central Railway has been in hand. It consists of 
a Scherzer rolling lift of 160ft. span, and a width of 
53ft. 6in., as it includes a road and double line of 
railway. ‘Two Scherzer lift bridges have also been 
constructed in Dublin in connection with the port 
and docks, and another by the Swansea Harbour 
Trust. Most of the other bridges to be noted in 
the United Kingdom are of ferro-concrete on the 


| Hennebique principle, of which a great number of 


|small examples in different parts of the country 


Fuel. 

The most serious problem which has confronted the 
builder and user during the year has been the price 
of fuel suitable for use on these engines. This has 
soared into the region of 80s. per ton, at which it 
becomes practically prohibitive for use on ships which | 
have to draw their supply from a home source. We 
have repeatedly urged the need for an endeavour to 
discover a new source of supply such as tar oil, but | 
we cannot learn that anything has been done in this 
direction in this country. Nothing has, of course, | 
become public as to the proceedings of the Royal 
Commission on Fuel and Engines appointed during 
the year, no doubt for the best, but the man in the 
street will be anxious to hear how we stand in this 
connection. So far as can be judged from the facts ; 
which have come to light, the efforts of the Commis- 
sion have so far resulted only in the ordering of extra | 
tank ships driven by Diesel engines and in the provision 
of larger storage depots. Weare doubtfulif either of 
these provisions will help to meet the difficulty in war 
time, although, of course, the Diesel-engined warship 
is not a matter which demands immediate considera- | 
tion, though it must undoubtedly be provided for 
in the future. 


Auxiliary Machinery. 

The year’s experience has done nothing to decide | 
what is the best method of driving the auxiliaries of a | 
motor ship, though steam has been used in most cases 
for the winches and steering gear. The three East 
Asiatic Company's ships had, however, electrically 
driven winches and electric-hydraulic steering gear. 
We hardly think that the experience gained with the 
electrically driven winches has been altogether satis- 
factory, though the experiments are to be continued, 
and steam and compressed air are probably the only 
alternatives which can be considered. The best and 
worst of steam are well known, but very little is known 
about the best method of using compressed air, and up 
to the present it has earned areputation for being some- 
what extravagant. It is likely, however, that the very 
careful investigations on this subject which are being 
carried out by Reavell’s will lead to a modification 
in this respect. The ordinary steam winch is admit- 
tedly working under very uneconomical conditions, 
and the specifications for winch installations are 
almost invariably drawn up in such a way as to pro- 
vide for conditions which never arise in actual service. 
For instance, the Reavell investigations show that all 
the winches with which a ship is fitted are never 
required to be working at full load or even approxi- 
mately full load at the same instant; that any one 
winch is very rarely required to work at its full load 
at all ; and that the actual pressure required on the 
pistons of a winch is for by far the greatest part of its 
existence very much less than the full pressure avail- 
able. Thus the size of the compressor required to 





has been under construction or opened during the 
year. Among the more important of these is a new 
bridge over the Stour near Ballingdon. It is 160ft. 
long and 36ft. wide between the parapets, and is 
built in five spans, supported between the abutments 
by ferro-concrete piles. _Two other important struc- 
tures are the Wallsend Bridge 340ft. long, divided 
into four 60ft. and two shorter approach spans. 
It is 40ft. wide and supported on braced posts of 
the same material. The Waterford Bridge, about 
which there was so much controversy as to the 
alternative designs of steel and concrete a year or 
two ago, is the largest bridge of this material at 
present existing in the United Kingdom. It has 


‘twelve spans, 45ft. each, with a lifting one of 90ft. 


The width is 48ft. These two bridges are nearing 


| completion. 


A large suspension bridge of rather a novel form 
has been completed over the Danube at Passau. 
It has a principal span of 414ft., but only one 
tower, the chains on one side of the river being 
anchored to the cliff. 

In India, the foundations of the Sara Ghat Bridge 
over the Lower Ganges are in hand. The bridge 
consists of fifteen bowstring girders, 350ft. long and 
52ft. deep. Each of the spans weigh 1300 tons. 
The Bengal and North-Western Railway Company 


' has a bridge under construction at Allahabad. There 


are forty spans of 150ft., nearly all the piers of which 
have beensunk, and a considerable advance made with 
the superstructure. The widening of the Jumna Bridge 
on the East Indian Railway at Allahabad is an 
important work in hand. There are fourteen through 
spans of 213ft. 9in., 17ft. wide. The girders are 
3lft. 9in. deep. Head, Wrightson and Co., who are 
constructing this bridge, have also in hand the 
double-leaf Scherzer rolling lift bridge of 225ft. 
span over the Pambam Channel. This forms part 
of the strait dividing India from Ceylon, and the 
bridge leads to the ferry forming the connection. 

In Egypt, three considerable works have to be 
noticed as under construction during the year. One 
crossing the Rayah Teufikieh at Mit Gawr and another 
the Bahr Moes at Zagazig. These are on the Ziphteh 
Zagazig Railway. The third bridge is for a road 
to replace the Pont des Anglais across the Bahr el 
Aama branch of the Nile at Cairo. 

In Canada, besides the great Quebec Bridge, of which 
the foundations are still in progress—see one of the 
Supplements in this issue, and our issue of December 
27th—there is the High Level Bridge at Edmonton over 
the Saskatchewan River, and a big bridge over the 
river Pembina which has one 240ft. and two 220ft. 
spans, besides approaches. This bridge, which is being 
built for the Grand Trunk Railway, has a maximum 
height of 208ft. Other lofty bridges in the prairie 
provinces are those over the McCleod River, 1060ft. 
long and 118ft. high; over Battle River, 2272ft. 





long and 184ft. high; and the Clover Bar Bridge, 
1655ft. long and 137ft. high. These are of steel 
construction, piers and girders. 

A reinforced concrete bridge, 762ft. long, across 
the Ruamahunga River, in New Zealand, near 
Featherstone, was opened early in the year. 

In Nigeria, the important bridge at Jebba on thi 
Lagos Railway is well advanced, the bridge over the 
northern channel being completed, while that over 
the southern one, which consists of seven spans of 
183ft., is in hand A rather remarkable masonry 
bridge has been under construction at Constantine 
in Algeria. It is 1466ft. long, consisting of twenty- 
seven arches from 28ft. to 98ft. span, with one of 
230ft. The bridge forms a half circle, cut up into 
straights and curves. It is built with two masonry 
ribs, with girders across them and a ferro-concret:: 
slab floor. An interesting opening bridge has been 
completed at Constantinople; an illustration of i 
appears in our supplement, and further particulars 
may be found in our issue of December  6t)). 
In the Far East, the bridge over the river Yalu oi 
the Antung Mukden Railway, of six 300ft. spans 
one an opening span—has been under construction, 
The estimate is £240,000. On the Tientsin Pukoy 
Railway in China, the bridge over the Hoangho 
River was opened on December Ist. It consist 
of four 200ft. spans, the girders being 28ft. 6in. in 
depth, and 17ft. apart. In German West Africa, 
a remarkable steel arch of 525ft. span over thi 
Sauanga River has to be noted. The Buenos Ayres 
Great Southern Railway Company is erecting thw 
fourth of a series of Scherzer rolling bridges at 
its terminus at Buenos Aires. 


AERONAUTICS. 


Ivy requires no great degree of intelligence to 
appreciate the fact that the past twelve months hav: 
witnessed a very large and striking advance in th: 
field of artificial flight. The general public will no 
doubt always regard 1909 as the birth year of really 
practical flying. This statement is probably on thi 
whole correct, for it was by such events as Blériot’s 
cross-Channel flight and the first Rheims meeting 
that the public was taught to recognise the possibilities 
of the flying machine. The aeronautical histor, 
of 1912 has perhaps failed to produce a corresponding 
effect. Nevertheless to those who have followed it at 
all closely it chronicles as much progress as, and 
probably more than, any of its forerunners. 

From the wealth of detail revealed by a glance back 
over the events of the year it is extremely difficult 
to select a representative summary, to discriminate 
between what is to be regarded as true progress and 
what as but of passing interest, and to single out 
those features which seem to indicate the general 
lines along which the science and art of flight is likely 
to develop during the next few years. There are 
many signs, however, that during the past twelve 
months the foundations have been laid for a new 
era in mechanical flight. The old order of affairs 
under which a few daring people were willing to risk 
their lives on imperfectly constructed machines for 
the sake either of the novelty of the thing or of prize 
money has very largely departed. On all hands 
aeronautics is being taken up in a much more serious 
spirit, and this is naturally having an important 
effect on the design and construction of the machines 
and on our knowledge of the conditions under which 
they perform their work. So far the military and 
naval use of aeroplanes is easily the most powerful 
force at work urging on their evolution. The qualities 
demanded of the military and naval machine are not, 
however, essentially different from those desirable 
in other types, so that no harm will be done if for 
the next few years the purposes of war are made the 
chief, or even the sole, motive for our efforts at 
improvement. We do not suggest that other fields 
should be neglected. There are many directions in 
which aeroplanes could be usefully employed for 
perfectly peaceful and useful objects. The carriage 
of passengers is the first and most obvious of these, and 
it is interesting to note that this application of the 
flying machine is apparently at last within measur- 
able distance of being successfully realised in the 
shape of the 200 horse-power seven-seated machine 
recently turned out by the Voisin Company. Then, 
again, for the carriage of mails and similar goods the 
aeroplane would appear to be gradually drawing 
nearer to a commercially practicable appliance. 
An ingenious arrangement has been developed 
whereby packages may be picked up from the ground 
by an aeroplane in full flight. This invention may 
not be of much consequence at the present moment. 
Still, it is by the accumulation of such details of opera- 
tion that the employment of the aeroplane as a goods 
carrier will be made a financial proposition. Above 
and beyond the carriage of passengers and goods 
the development of the aeroplane for peaceful pur- 
poses is hardly likely to go in the immediate future. 
But when once a satisfactory stage of evolution has 
been reached in these matters many new and 
specialised uses will no doubt be discovered for it. 
Who will say, for instance, that the aeroplane, or 
hydro-aeroplane, will not one day form an important 
part of the equipment of the rescue stations round 
our coasts ? 
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Improvement of Details. 

With the establishment of the aeroplane industry 
on a large commercial scale a period of much activity 
in the improvement of details has set in. Many 
attempts have, for instance, been made to evolve 
aun improved type of rotary motor. In spite of all 
that this class of prime mover has effected in the past, 
it is in its present form not regarded as the final word 
in aeronautical engines. Its efficiency is by no means 
as good as it might be, it is extremely wasteful of 
lubricating oil, and it is subjected to certain undesir- 
able stresses when in action. In support of these 
contentions we may note that the official figures for 
the Army Aeroplane Competitions show that the 
average consumption of petrol by the machines 
fitted with rotary motors was 0-085 gallon per 
horse -power hour and that the average consumption of 
jubricating oilfor the same machines was 0.02 gallon 
per horse-power hour. Of the non-rotary engines entered, 
for the same competition we find one using 0-075 
and another 0-066 gallon of petrol per horse-power 
hour, the respective oil consumption being 0-0034 
and 0-0143 gallon. There is, therefore, clearly con- 
siderable room for improving the performance of 
the rotary type. The fact that the driving stresses 
of the rotary motor are transmitted through the 
pistons and cylinder walls is another point which has 
heen subjected to critcism, and a rotary motor has 
been designed and constructed in which it is claimed 
the stresses are not thus transmitted. The gyro- 
scopic forces called into play when a machine fitted 
with a rotary motor executes a sharp turn still possess 
a good deal of terror for some people, and various 
proposals, such as two contrary-running motors in 
the same plane or on the same axis have been made 
for their elimination. Direct experiment on the 
values of the gyroscopic couple arising from a Gnome 
engine has been made by the makers, Messrs. Seguin, 
and from the results it is clear that under all practical 
conditions the gyroscopic torque is considerably 
less than, say, those arising from a gust of wind 
such as oceur and are checked repeatedly in every 
flight of any duration. It may be added that no 
aviator has so far been able unmistakeably to feel 
the existence of gyroscopic force from his motor. 

The problem of securing either automatic or 
inherent stability in aeroplanes still awaits a satis- 
factory practical solution. At the present moment 
the aviator, like the cyclist, depends very largely 
upon instinct for the preservation of his balance. 
To convert the bicycle into a tricycle is the solution 
proposed by those who favour inherent stability, 
mostly, be it noted, the mathematical school headed 
by Professor Bryan. Those who regard automatic 
stability as preferable follow the lead of the Brennan 
mono-rail car, and seek to bring the stabilising means 
automatically into action only when the disturbing 
forces come into play. The commonest manner of 
effecting this is to employ some form of gyroscope, 
and it is quite surprising to notice how closely would- 
be inventors have, during the past year, been treading 
upon one another’s heels in this matter. It is 
interesting to note that the scheme proposed by 
Mr. Lanchester, namely, the utilisation of the gyro- 
scopic effect of the rotary motor itself for securing 
automatic stability, was suggested by us in this 
article last year as a possible solution. The gyro- 
scope is, however, not the only means available for 
the purpose, as witness the oil pump and inertia 
weight device to which M. Esnault Pelterie and others 
have been giving their attention. The use of a 
pendulum for the same purpose has also frequently 
been discussed. One of the latest ideas in this respect 
is to mount the motor on a swinging cross-member 
so that it itself may be utilised as a pendulum. 

The progress made in the matter of materials of 
construction has been satisfactory. The tendency 
to rely less and less on wood and more and more on 
steel is more marked than ever. Thus at the Paris 
Aero Salon, which opened in October, out of 45 
representative machines exhibited the framework 
of 10 was composed entirely of steel, 21 of wood and 
steel, and 14 of wood. At the present moment, then, 
the composite construction is most in favour. Last 
year wood was employed in by far the greater number 
of cases. But it can only be a question of time until 
this material is entirely eliminated and steel alone 
is used. <A sign of the times in this matter was to be 
seen at the Paris Show in the shape of the Hanriot 
monoplane, the entire skeleton of which was composed 
of steel tubing welded together into one piece by the 
acetylene process. As regards propellers, it must 
be recorded that wood is still the favourite material 
to employ. Aluminium and steel have both been 
tried, but difficulty is experienced in uniting the blades 
to the boss in such a manner as will avoid centrifugal 
stress troubles. A recent proposal, however, involv- 
ing the pressing of the blades and boss from a single 
piece of steel tubing seems to promise an improve- 
ment in this respect. 

To turn to smaller matters, it not without 
interest to note that several compositions or ** dopes ”’ 
for treating aeroplane fabrics have been placed on the 
market. The objects aimed at are the tightening 
and strengthening of the material and the rendering 
of it water and air-proof. 


The Hydro-aeroplane and the Aeroplane Boat. 


Of all the developments which have occurred in 
the aeronautical world during the past year that of 
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the hydro-aeroplane has been the most marked. 
Towards the end of 1911 this class of machine was 
very largely an untried appliance which had yet 
to prove its practical utility. Yet by the middle of 
1912 it was being taken up by all countries interested 
in the marine side of mechanical flight, and by the 
end of the year we find it in as prominent a place in 
the aeronautical record as its brother of the land. 
We may take the opportunity here of suggesting 
that the very clumsy word “ hydro-aeroplane ”’ 
should be replaced by “ hydro-vol.’’ The etymology 
cannot be defended, but it is no worse than that of 
hydro-aeroplane. The Italian equivalent, it may be 
remarked, is idro-volante. 

At first it was doubted whether the aeroplane 
could be accommodated to marine conditions in such 
a way as to render it of service in anything but the 
calmest of weather. No more striking evidence of 
the extent to which opinion has changed within the 
past year could be advanced than by citing the 
conditions which have been laid down for the forth- 
coming hydro-vol meeting at Monaco in April. 
During the whole fortnight all competing machines 
will be required to remain afloat. They will have to 
show themselves capable of travelling four miles 
on the surface of the water and of being hoisted out 
of the sea by means of a crane and tackle. The final 
speed tests in the air will extend over 50 miles and 
300 miles. That the hydro-vol should be sea-worthy 
as well as air-worthy, is thus receiving the attention 
of those concerned. It is therefore only natural to 
find that, while some are developing the aeroplane 
that will float in water, others are studying the boat 
that will fly in the air. The latter class of machine, 
in the opinion of many qualified to judge, is fullest 
of promise for the near future, and in the past year 
the coming of the aeroplane boat has been clearly 
foreshadowed in the performances of the Donnet- 
Lévéque and Curtiss machines of this type. 

In this country the marine aspect of aviation has 
been emphasised by the remarkable performances 
of Commander Samson on a Short hydro-vol during 
the naval manceuvres in May. Another notable 
performance on a hydro-yol was Mr. Frank McClean’s 
flight on a Short machine in August from Eastchureh 
up the Thames to London. Abroad the hydro-vol 
meeting at St. Malo in August, involving a race from 
that town to Jersey and back, produced several fine 
performances, although some of the pilots met with 
misfortune. On the other hand, it must be recorded 
that a similar meeting held in September at Heilig- 
endam, under the auspices of the German Govern- 
ment, was a complete fiasco. 


Military Aviation. 


So far as this country is concerned, the military 
side of aeronautics has easily been the predominant 
feature of the year. Colonel Seely, who succeeded 
Lord Haldane as Secretary for War in June, had, 
in the days of his Under-secretaryship, acquired 
a reputation for being keenly interested in the possi- 
bilities of military aviation, and on his assumption of 
office in the middle of the year a decided increase 
in the Government’s aeronautical activity was 
noticeable. 

Following upon the publication at the end of 1911 
of the conditions of the Military Aeroplane Competi- 
tions, an important memorandum was issued by the 
War-office in April. This document practically 
defined the Government’s attitude towards aviation 
and exhibited a satisfactory disposition to repair 
the neglect of the preceding years. It laid down the 
constitution of the Royal Flying Corps, with its two 
wings—the Naval and the Military—and of the 
Central Flying School on Salisbury Plain. The 
Army Aircraft Factory was renamed, and had its 
duties clearly defined. The setting-up of an Air 
Committee as a permanent sub-committee of the 
Committee of Imperial Defence was _ indicated. 
Private aeronautical enterprise in the country was 
encouraged by a resolution to purchase about half 
the number of aeroplanes required from British 
manufacturers. The construction of new  aero- 
dromes and the acquisition of landing rights on those 
already in existence was foreshadowed. In an 
important paragraph it was laid down that further 
experiments with the rigid type of airship should be 
abandoned for the time being by the Navy, which 
was to concentrate its attention on the aeroplane 
and the hydro-vol. The Military Wing was 
to provide seven squadrons, with twelve aeroplanes 
each, and one squadron with two airships and two 
flights of kites. The whole scheme, it may be added, 
involved the purchase of 131 aeroplanes. 

In August the eagerly expected Military Aeroplane 
Competitions at Salisbury Plain began. Thirty-two 
machines had been entered, but twenty-five only 
put in an appearance. Three of these did not take 
any part in the trials, and one—the Mersey mono- 
plane—at an early stage was wrecked, and its pilot 
and designer killed. There were thus left 14 British 
and 7 French machines. Of these 5 British and 
6 French machines succeeded in giving a satisfactory 
account of themselves. The trials brought out many 
interesting features, and definitely established the 
fact that in the design and construction of flying 
machines this country could produce as good work as 
France. Mr. Cody’s biplane secured first place 
both in the international class and in that confined 

















to British-built machines. Second place in the 
former class was taken by the Deperdussin mono- 
plane. Beyond Mr. Cody’s machine no other of 
British make completed all the tests. The second 
prize in the latter class was therefore withheld, and 
the third divided between a British Deperdussin 
and two Bristol machines. In the report issued 
subsequently the Judge’s Committee called attention 
to the fact that no really “military’”’ aeroplane 
had been entered, although certain of the machines, 
slightly modified, might be made useful craft for 
fighting or scouting. The judges also commented 
upon the prevalence of the foreign-made engine. 
All the machines which secured a prize were fitted 
with French or Austrian engines. Four different 
types of British engines were employed on other 
aeroplanes entered. But while their promise was 
hopeful they did not prove themselves capable of 
equalling the performances of the best foreign high- 
powered engines. 

Short as has been the existence of the 
Flying Corps, it has witnessed the loss by accident 
of six members. On July 5th Captain Loraine 
and Staff-sergeant Wilson were killed in their Nieu- 
port monoplane at Salisbury. On September 6th 
Captain Hamilton and Lieutenant Wyness-Stuart 
were killed on a Deperdussin monoplane at Hitchin, 
and on September 10th a like fate overtook Lieuten- 
ants Hotchkiss and Bettington on a Bristol mono- 
plane at Oxford. The two latter machines, it may 
be mentioned, had secured prizes in the Army Com- 
petitions. The War-office took prompt action, and, 
following the lead of the French Minister for War, 
placed a temporary ban on the use of monoplanes 
inthe Army. A committee was appointed to inquire 
into the safety of monoplanes. This committee, 
according to a recent statement by Colonel Seely 
in Parliament, has almost concluded its work, and is 
on the point of reporting. 

The actual employment of military aeroplanes 
has been illustrated during the year in a forcible 
manner in the Balkans and in the home and foreign 
manoeuvres. Under war conditions it has proved 
itself of great service, but as to what precisely it has 
accomplished the rigour of the censor has prevented 
us hearing a proper account. At the manceuvres 
held in this country in September the aeroplane 
service did remarkable work. It is reported that a 
single aviator was able to give the defensive side 
such detailed information as to the attackers’ move- 
ments that defeat was made impossible. The general 
commanding the “‘ invading ” force, realising that his 
plans had been frustrated, waited until night, then 
countermanded all his orders and pressed forward 
on a new front. In the morning, however, he once 
more found his dispositions revealed to the defenders 
by their aeroplane scouts and the “ battle” a fore- 
gone defeat. 

At the present moment, according to Colonel Seely, 
the Royal Flying Corps has over a hundred members. 
The military wing is employing 14 biplanes, 16 more 
are on order, and tenders have been invited for a 
further 18. 


Royal 


Dirigible Balloons. 

The activity displayed during the past year in this 
branch of artificial flight has been by no means 
insignificant even when contrasted with the amount 
of work done in connection with aeroplanes. That 
anything like the same progress has been made is, 
however, an entirely different affair. It cannot be 
doubted that those who favour the dirigible balloon 
form still a very numerous class. France and 
Germany are, of course, the leading countries taken 
up with this type of machine, but whereas the former 
is pursuing an even more vigorous policy with 
regard to aeroplanes, the latter country, from the 
military point of view at least, is devoting almost 
its whole attention to dirigible balloons. At the ena 
of the year Germany had 16 airships in commission 
and 9 under construction, and France 12 and 5 
respectively. In this country the dirigible balloon 
has not done much during the past twelve months, 


land there was some reason for believing that the 


construction and destruction of the airship built at 
Barrow for the Navy had, after all, not been a com- 
plete waste of money. Mr. Churchill has, however, 
just destroyed our gathering hopes by announcing 
that the Admiralty has placed orders for two airships, 
one with the Aster Company, of Paris, and the other 
with the German Parseval Company. The latter, 
it is said, will have two motors of 150 horse-power 
each, and will have accommodation for a crew of 
twenty and fuel for twenty-four hours. 

With regard to the actual work of dirigible balloons 
in 1912, we have again witnessed numerous flights 
of short or long duration ending in success or disaster, 
according as the weather and a hundred and one other 
chances were favourable or otherwise. There is no 
evidence whatever to show that these unwieldy 
aircraft are undergoing a process of evolution which 
will one day lead to the construction of anything 
more advanced than a fair-weather machine incapable 
of resisting the attack either of human enemies or 
of natural forces. At the French and British military 
manceuvres during the past year the dirigible balloons 
gave a very poor account of themselves. In Germany 
matters were apparently otherwise, but the secrecy 
of their doings is well preserved, and no trustworthy 
information can be gathered. Elsewhere the most 
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notable event of the year in the airship world was the 
explosion on July 2nd of the dirigible balloon Akron 
at Atlantic City. This balloon represented Mr. 
Melvin Vaniman’s second attempt to design an 
appliance which would carry him across the Atlantic. 
Both ended in disaster, and in the second the designer 
and his crew of four paid the penalty of their rashness 
with their lives. The airships Beta and Gamma, 
attached to the British Army, have been much in 
evidence during the year, but mostly by reason of 
their never-ending series of misfortunes. A small 
Willows airship designed to carry a pilot and a 
passenger has been acquired by the Navy, and, accord- 
ing to Mr. Churchill, has provea quite satisfactory 
‘for the limited purposes for which it is intended.” 
It is, however, said to Le an extremely frail con- 
trivance. An airship of 350,000 cubic feet capacity 
for the Navy is currently reported to be under order 
from Messrs. Vickers. 








OBITUARY. 


EDWARD TYER. 

We regret to have to record the death of Mr. 
Edward Tyer, which took place on Christmas night. 
It is astonishing how soon the names of men are 
forgotten when they are no longer in the forefront 
of action, and we much doubt whether the late Mr. 
Tyer was known even by name to the vast majority 
of the present generation, or, indeed, to the majority 
of engineers, leaving out of account the railway men. 
Yet he was a distinguished man, who devoted the 
energies of practically the whole of his lifetime to the 
devising and perfecting of means to ensure the safety 
of persons travelling in railway trains. 

Mr. Tyer was born in Kennington in February, 
1830, and he was therefore nearing the completion 
of his eighty-third year at the time of his death. 
He received his earliest education at the City of 
London School, and afterwards at a private school 
kept by a Mr. Dempster at Chiswick. It was at the 
latter institution that he began to evince decided 
capabilities in the direction of mechanics and of the 
practical applications of electricity, constructing 
apparatus which, having regard to the times in which 
he lived and to the means at his disposal, were 
wonderful, and showed such promise as to attract 
the favourable attention of his master, who, instead 
of putting obstacles in his way, as is not infrequently 
the case with elders when dealing with children, 
appears to have helped him in every way—financially 
and otherwise. However, delightful as this period 
of his life must have been, it could not last for ever, 
and, like many another inventor, young Tyer had to 
submit for a time to sitting on a stool in the office 
in the city of his uncle, Mr. John—afterwards Sir 
John—Musgrove. Again, like many another inventor, 
Tyer found that he could not conform to the routine 
of an office, and he soon left so as to be able to devote 
his attentions exclusively to the development of 
electrical appliances. That he was amply justified 
in taking this step after events fully proved. Even 
if he had done nothing more than to enable single 
lines to be controlled by electricity, thus greatly 
increasing their carrying capacity and safety, as he 
did, he would still have done a good life’s work ; 
but he did far more than this. 

As early as 1852—that is to say, when he was only 
twenty-two years of age—he took out a patent for 
an electrical invention by which an engine-driver 
could give notice of his approach to a station, and 
receive # reply directing him either to stop or to run 
through. As a young boy he had always had the idea 
before him of employing electricity for the safe 
working of railway trains, and this was the first of 
a long series of inventions having that object in view. 
It would be impossible here to describe all the multi- 
farious instruments which he designed and perfected, 
but we may refer to a few of them. First of all 
inay be mentioned the ‘ one-wire ”’ block instrument, 
which had miniature signal arms to indicate the con- 
dition of the section ahead. This instrument was a 
bell and block combined device, and displayed 
through an opening in the front one of the following 
printed indications :—‘“‘ Line clear;”’ “Train on 
line ;”’ and “‘ Train out of section,” depending on the 
state of the line. His “three-wire”’ instrument 
was a development of the foregoing. It had two dials, 
one for the up trains and one for the down trains, 
each dial having a needle, which in a vertical position 
indicated ‘* Line closed,’’ when deflected to the left 
* Train on line,’’ and when to the right ‘ Line clear.” 
Following these there were the ‘“ one-wire, three- 
position block instrument,” the “ circular repeater 
instrument,”’ the ‘‘ box repeater instrument,” and 
the “repeater and light indicator instrument.” 
Then there was the ‘* train describer,’”’ an instrument 
on the platform worked from the signal-box to indi- 
cate the class of train which was approaching. Tyer 
also devised a track treadle for use with “ lock-and- 
block.”’ It was of the rubbing contact type, and in 
it the weight of the train in deflecting the rail depressed 
an arm, which by means of a lever moved a contact- 
mnaking conunutator. His “ replacer ’’—an instrument 


for sending a signal arm back to the “on ”’ position 
automatically by the passage of a train—was worked 
on the negative system, and required an electric 





current to replace the signal after it had been lowered. 
It was an ingenious contrivance and worked well. 
A locking frame is also attributed to him. 

The best known of Mr. Tyer’s inventions is perhaps 
the Tablet system, which was introduced in 1878. 
By it trains could be admitted on to a section of single 
line from either end, and it was intended to supplant the 
original staff or staff and ticket systems. The system 
was very largely adopted both in this country and 
abroad. The foregoing do not, of course, form a full 
record of the numerous inventions of Mr. Tyer, 
but they serve to give an idea of his versatility, 
and as showing that his mind retained its activity 
right up to the end we may say that he was granted a 
patent as lately as the year 1910. 

His sphere of action was by no means confined to 
this country. He was, for example, busily employed 
in France prior to the outbreak of the Franco-Prussian 
War and afterwards ; nor was he solely employed in 
railway work. He took a leading part in linking 
up the trunk telegraph lines which entered the 
Metropolis from various parts of the country, being 
largely instrumental in forming in 1859 the London 
District Telegraph Company, of which he was made 
electrical engineer with Sir Charles Bright as consult- 
ing engineer. Tyer had to lay the underground cables 
and run the overhead wires for this purpose, besides 
having to make the necessary instruments. This 
undertaking gradually developed into what is now 
the postal telegraph service in London. 

Mr. Tyer founded the firm of Tyer and Co., Limited, 
of London. He was made an associate of the Institu- 
tion of Civil Engineers as long ago as 1861, and was 
made a member of the Institution of Electrical 
Engineers in 1883. He was also Fellow of the Royal 
Astronomical, Geographical, and Microscopical 
Societies. 


HENRY DE MOSENTHAL. 


Tuer death of Mr. Henry de Mosenthal is announced 
as having taken place onthe 17th ult. De Mosenthal 
was born in 1850 at Port Elizabeth, South Africa, 
and had been associated with Mr. Alfred Nobel, 
the inventor of dynamite, for some years before the 
formation in 1886 of the Nobel Dynamite Trust 
Company, Limited, of which he was appointed 
technical secretary from the very first. This position 
he held until his death. He was a well-known figure 
in the explosives industry of the world, and _ his 
business wisdom and great ability earned for him a 
high reputation in the commercial world and in the 
industry with which he was more especially con- 
nected. Most of de Mosenthal’s researches were 
contributed to the Journal of the Society of Chemical 
industry, and among these may be mentioned the 
following :—‘*‘ Treatment of Gold Ore at the Wit- 
watersrand (Transvaal) Goldfields,’ “‘ The Life Work 
of Alfred Nobel,” ‘ Observations on Cotton and 
Nitrated Cotton” (three papers). He also contri- 
buted articles on ‘ Nitro-glycerine and Nitro-gly- 
cerine Explosives,’ and on “* Permitted Explosives,”’ 
to the work published by the Explosives Section of 
the Seventh International Congress of Applied 
Chemistry, and entitled ‘The Rise and Progress 
of the British Explosives Industry,’’ and was the 
author of a number of other articles. 

De Mosenthal was an expert in microscopy and 
micro-photographic work, and, indeed, the earliest 
of his papers, that on treatment of gold ore, which 
was delivered in 1894, was illustrated by micro- 
photographs. His technique, patience, and manipu- 
lative skill enabled him to obtain the most remarkable 
results. His researches on cotton and _ nitrated 
cotton were intended to obtain a picture of the con- 
stitution of the cellulose molecule, and he early 
recognised that the colloidal condition of the sub- 
stances he examined necessitated methods other 
than those employed for bodies of a crystalline 
character. He accordingly determined values for a 
large number of the physical constants of cotton 
and of nitrated cotton, and these, together with his 
deductions, have thrown a great deal of light on this 
debated question. 

De Mosenthal’s papers were the result of much care 
and definite thought. It is characteristic that on 
the day before his death, he discussed his ideas and 
future programme of research with the writer of this 
memoir, and it has been arranged that they shall 
form the subject of a scientific investigation by two 
of his friends and colleagues as a tribute to his memory. 
As an illustration of his great versatility, it may be 
mentioned that apart from his scientific work, 
de Mosenthal published several monographs of a 
popular nature on explosives, in which he exhibited 
to a remarkable degree his talent for popular exposi- 
tion of abstruse technical subjects, and for making 
them understood by the general public. Some of 
these monographs appeared in the Savage Club 
papers, of which institution he was an esteemed 
member. De Mosenthal was a remarkable linguist. 
He knew and spoke four or five languages equally 
well, and, in addition, he possessed the rare faculty 
of immediately grasping the vital point in a con- 
troversy. He was a trenchant, fearless, yet kindly 
critic, and he will be sorely missed by a wide circle 
of friends and colleagues. 











FALSE ECONOMY IN RAILWAY CONSTRUC. 
TION, WESTERN AUSTRALIA. 


In a recently published report on the railways 0} 
Western Australia, Mr. Short animadveris on the policy 
of constructing railways cheaply. He says that the chea)) 
construction policy means steep gradients, light rails anc 
sleepers, insufficient ballast, defective drainage, and thy 
omission of a water supply. These conditions lead 1. 
small loads, limited speeds, excessive maintenance costs, 
and haulage of water, so that economical and efficient 
transport is an impossibility. Subsequent improvement 
inevitably becomes necessary, which can only be effected 
as patchwork, and of a cost far exceeding that which woul: 
have been involved had it been carried out as part of thy 
original construction. The use of small sleepers and ii 
sufficient ballasting is unwarranted in a country rich i: 
timber unrivalled for sleepers, and where ballast cai 
everywhere be obtained within reasonable distance. 

The expenditure on track renewals last year consist. 
of 87 per cent. in wages and 13 per cent. for material anc 
other charges. On these proportions it is obvious that 
effective economy can only be sought from a reduction 
of the quantity of labour, and this reduction can only be 
effected by a more substantial class of construction. 
Mr. Short remarks that quite recently he noticed that 
small sleepers were being used on a new railway which 
should become the principal avenue connecting the 
Southern and Northern Government Railways, and 01 
which a heavy traffic, requiring fast running as a priny 
necessity, should speedily develop. 

On the country lines the typical permanent way taker 
over in recent years only allows a maximum speed limit 
of 15 miles per hour. Trains, consisting partly of tank~ 
of water for the engine, can only crawl up the steep grades 
in descending them or on the level they are prevented 
from improving their average speed: by the character 01 
the permanent way. In the meantime, the trainmen ar 
paid for the excessive length of time occupied on th: 
journeys, and an excessive number of men are employe 
for maintenance ; the extra wages, overtime, &c., thus 
entailed being sufticient probably to cover interest many 
times over on the extra amount which a first-class railwa) 
would have cost in comparison to the cheap railwa) 
which exists. 

Mr. Short concludes his comments hereon by saying 
that a remedy might be found in the submission of pre 
liminary data, surveys, and plans to his department for 
recommendation as to the relation of first costs to subse 
quent working expenses, but the root of the trouble will 
probably not be removed while the present system con 
tinues, under which the construction of new railways is 
controlled altogether separately, and apart from th¢ 
supervision or advice of those who will ultimately be 
made responsible for working and maintaining them. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE FLORIAN ANGELE VALVE GEAR. 


Sir,—The article on the Angelé valve gear in your issue of 
December 27th is extremely interesting, but there is little doubt 
that the so-called ‘* Stephenson ”’ valve gear was invented and 
used on a locomotive in 1842. 

There is in the Science Museum, South Kensington, the 
original model made by William Howe in 1842. This model 
was first lent to the Patent-oftice Museum in 1866 by the inventor 
himself, who at the same time lent his original sketch of the 
link motion, which he stated was made in August, 1842. The 
present whereabouts of this sketch is not known, but the model 
was returned to its present home in 1893. There is also in the 
Museum, lent by Messrs. R. Stephenson and Co,, the origina! 
working drawing of the link motion details for locomotive 
No. 359, built in 1842 for the North Midland Railway, thi- 
being the first engine so fitted. The drawing also bears ten 
other engine numbers, and is signed *‘W. Wis.” and dated 
September 15th, 1842. 

The statement that “until 1846 locomotive steam engines 
worked non-expansively at full cut-off’ is open to doubt, 
and revives the old controversy as to when lap was first added 
to locomotive slide valves. ‘There is evidence that at least 
as early as 1840 locomotives were fitted with valves having 
considerable lap, and the separate cut-off valve, which was 
designed mainly for use on locomotives, was patented in America 
by Isaac Adams in May, 1838. The separate two-part expan- 
sion valve, with screw adjustment to give a variable lap, was 
patented by Mr. J. G. Bodmer in June, 1841, and by Horatio 
Allen in the United States in August of the same year, It was 
also patented in France by J. J. Meyer, of Mulhausen, in April, 
1842, and is usually known by his name. It is almost certain 
that this separate expansion valve was used by Meyer on 
locomotives about this time, and Bodmer appears to have 
built one of his balanced engines with cylindrical expansion 
valves in 1842. Bodmer certainly embodied. it in the engine 
built by him for the London and Brighton and South-Eastern 
railways in 1844 and 1845. 


London, 8.W., December 28th. E. A. Forwarp. 


THE HONG-KONG UNIVERSITY. 


Sir,—I have received a cable from Professor C. A. M. Smith, 
of the Hong-Kong University, asking me to convey his thanks 
to those journals which have kindly recommended that British 
firms should equip the engineering workshop and laboratories 
of the University. 

In his cable he further states that the Hong-Kong University 
is fighting the battle of the British engineer, and that he is very 
grateful for any assistance such firms will give to the University. 

As doubtless some of your readers are among those who have 
offered to supply plant to. the University,,perhaps you would 
convey Professor Smith’s’ acknowledgment to~ them. through 
your columns. THe Brirish ENGINEERS’ -AssocraTION, 

Srarrorp RANSOME, Secretary. 

London, December 17th. 


SALT FIELD AT HEATLEY. 


Sir,—In your very interesting article on recent subsidences 
in Northwich, published a week ago, you refer to a new salt 
field at Heatley. 

Can you or any of your readers supply any detailed informa- 
tion as to the locality, extent, depth of beds, &c., with some idea 
of the history of the development of the industry in this part of 
the country ? i. MARSHALL, 

Southport, December 24th, 
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to this ram the required preliminary pressure to pull the | end being bound together by strong steel hoops shrunk 
HORIZONTAL HYDRAULIC COTTON BALING | loose cotton into the deamdiae is er on the return | on while hot. The two steel sides form the back and front 
PRESS. stroke. This is brought about by the ropes actuating a | of the chamber and between them, to form the top and 
THE accompanying illustrations, Figs. 1 to 4, represent | follower which travels inside the filling box, the ropes 
a new.type of horizontal cotton baling press recently built | being secured to horns on the follower which project 
by David Bridge and Co., Limited, Castleton, near Man- | through slots in the bottom of the filling box. In this 
chester, according to the designs of the patentee, Mr manner a loose cotton filling box of very large capacity 
Arthur E. Cummins. In earlier presses of this character | is provided at a comparatively low cost, and the cylinder, 
separate filling boxes were employed, in which the loose | ram and other gear formerly used for forcing the loose 
material was placed before it was submitted to pressure in | cotton into the chamber are entirely dispensed with, 
a condensing chamber. In these presses the filling boxes thereby reducing the size of the building required to hold 
were of such a capacity that a considerable amount of the plant. 
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Fig. 2—SECTIONS OF PRESS 


force appl'ed by manual power was necessary to get the In the general plan, Fig. 3, it will be observed that there | bottom, steel and iron plates are inserted under lugs cast 
full weight of loose material required to form a bale into | is a platform arranged on either side of the box and from | on the main steel sides, the whole being bolted together 
the box. The boxes were so made primarily to keep down | these the cotton is fed in. While the cotton is being | by through bolts. In the sides are fitted strong doors for 
the size and expense of machinery and also to avoid large | charged from one platform into the box it is being spread | hooping and automatically releasing the bale. The top 
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Fig. 3-GENERAL PLAN OF BALING PLANT 


In the press illustrated a horizontal endway system of , charge. After the box has been fully charged the cover— | of the excentric arrangement D, and the bale is allowed to 
construction has been adopted with one very long filling | which is in three sections each operated by its own lever— | expand gradually as it is being condensed on four sides 
box having doors throughout its whole length and large | is closed and locked by a simple means. On the intro-| instead of as formerly when it was held rigi¢ly until 
enough to take the loose cotton thrown into it without | duction of the water under pressure behind the right-hand | finished before releasing the top door, an arrangement which 


manual pressure, and sufficient to form a bale of the desired | side of the ram the latter moves to the left and the cotton | results in a considerable economy in the power used. 




















Fig. 4—HORIZONTAL COTTON BALING PnrESS 


size. At one end of the box is provided a condensing | is pushed Ly the follower from the box into the condensing | When the follower has reached the inward end of its stroke 
chamber and at the end of this chamber is attached a | or baling chamber A, Fig. 2. This chamber consists of | to the left a grid E passes into and across the press and 
powerful hydraulic cylinder in which works a double- | two steel sides coupled to the hydraulic cylinder B by | when this is in position the ram begins to move to the right 
acting ram. By means of multiple rope gearing attached | means of projecting horns, those on the sides and cylinder | to compress the bale. The grid takes the full pressure 
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of the ram and is moved in and out by means of the hand 
wheel and screw F shown. 

The hydraulic rams are of two different sizes, the 
larger for the forward stroke to give the finishing pressure 
to the bale being 12in. diameter and the smaller 6in. 
diameter. By this arrangement when the pressure is 
low the operator by means of a special valve allows the 
water to pass from the front end of the cylinder into the 
back end with very little assistance from the pumps, 
thereby accelerating the action of the press. In addition 
a relief valve is provided which allows the pressure water 
to flow directly to waste. This valve is operated by means 
of a weighted lever and suitable mechanism. An automatic 
attachment is further provided to stop the ram on the 
return stroke. 
adjustable so that the stroke of the ram may be altered 
an advantage when the press is used for baling such mate- 
rials as hemp or jute that require less fillmg box capacity 
than does cotton. 


This is operated by the follower and is | 





The cycle of operations is therefore as follows :—The 
ram is run full out and the balance weight withdraws the 
filling box follower. The box is then filled with loose 


cotton by means of the filling doors and the ram is forced | 
| heavy rush of water up the final 3in. casing, carrying with 


to the other end of the cylinder, this movement causing 
the follower to draw the cotton into the condensing 
chamber. The grid is next inserted as above described 
and the ram is run out again. Simultaneous with the 
latter operation the follower retires, leaving the filling 
box empty and ready to receive more cotton for the next 
bale. As soon as the lashing doors at the back and front 
open the bale is lashed and the ram is returned. It should 
be stated that the hooping is done by a special method of 


the inventors while the bale is in the chamber. The | 
hooping requires no clasps or fasteners, the plain hoop | 


being interlocked in the threading of the bale. The bale 


is then thrown out, the doors are closed, and the grid 


withdrawn ready for the next baling operation. 

The press illustrated is intended for the Indian market 
and is designed to turn out 400 Ib. bales which is the stan- 
dard weight of bale for that country. It is calculated 


to give an output of between fifty and sixty bales per hour | 


when provided with suitable pumping arrangments and 
the necessary attendance. 








DEEP ARTESIAN WELL AND DEFERRATING 
PLANT. 


Tue Lower Greensand is well known to be one of the 
best of the water-bearing formations of England, where 
it exists. We italicize this last qualification because this 
sand has been found wanting over a great part of the very 
important London basin where it was expected to be con- 
tinuous under the Gault clay. 


The depth was expected | 


to be about 1i100ft. below surface at Meux’s brewery in | 
Tottenham Court-road, and it was only this depth—then | 
considered large for bored wells—that had prevented | 


ealier attempts to reach it than that at Kentish Town in | 


1852 and that made by Messrs. Meux in the years 1872-7. 
These bore-holes were the first to give any indication 


that the Lower Greensand did not persist below the London | 


area. Such non-persistence was not due to any absence 
of the conditions under which the stratum was deposited 


in the sea of that period, but simply to the fact that | 


rising out of that sea was land in the shape of an island, 
peninsula, or continent, against the slopes of which the 
sand terminated. This has since been conclusively 


proved by subsequent borings at Richmond, Streatham, | 


Kentish Town, Crossness, Loughton, Turnford, Harwich, 


Culford, and more recently at Willesden. 


At Culford the | 


old land area was met with at the small depth of 637ft., | 


but near London the depth to the old land surface may be | 


spoken of as about a thousand feet. The various bore 
holes have proved that the old land surface was made up 
of oolites, new red rocks, 


coal measures, old red rocks, | 


and rocks of Silurian age or even more ancient still. In | 


every case the Gault clay was found with a persistence that 
demonstrates that the land was sinking below the sea 


after the Sand period, but probably had not sunk when | 


the Gault commenced to deposit. The numerous failures 
above noted were distinctly discouraging as regards the 
yield of water from any depth lower than the chalk. 

In the early nineties an attempt to obtain water from 
the chalk was made at New Lodge Winkfield in that area | 
of the chalk which is now known to be of doubtful water- | 
producing capacity. No water being found, the bore | 
hole was continued in the hope that so far west of London | 
the greensand would be found to be present. 
which was carried out by Mr. W. H. Booth, who was then | 
engineer to the contractors, Le Grand and Sutcliffe, 
proved to be one of no little difficulty, the Gault clay closing 
in somewhat freely and compelling frequent reduction 
of the casing. When this had become only 1}in. diameter 
the Gault was pierced at 1234 below surface, or 1016 O.D., 
and the water at once rose from the Lower Greensand 
and stood at the height of 7ft. 8in. above surface, and it 
has continued to flow ever since. More recently a second 
successful boring was made just west of Slough Station, the 
greensand being found at 1035ft. below surface, or about 
9200.D. In neither case was it practicable to prove 
any thickness of the Lower Greensand. The supply was 
copious, but in the absence of any knowledge of the 
thickness of the stratum neither hole enables any very 
serious estimate to be formed as to the slope of the rock 
heneath the sand or of the probable extension of the sand 
further eastwards towards the London area. 

Early in 1910 Messrs. Niven and Nigglesworth, the 
architects of the new house at Ottershaw Park, near 
Chertsey, instructed Mr. W. H. Booth to report on the 
water supply. With the experience gathered from his 
work at Winkfield and Baydon, and with the aid of other 
available data, the chalk, anticipated to be found at 630ft., 
was expected to be practically dry, but it was advised that 
very probably the Lower Greensand would be found 
between 1550ft. and 1600ft., and that it would yield 
freely a supply that would mount above the roof of the 
house and would feed the whole estate by artesian pressure. 
The bore-hole was therefore commenced by the con- 
tractors, Duke and Ockenden, with a diameter of 
14in. and a hope to complete at 5in. in the green- 
sand. The bore-hole developed some curious gelogical 
facts. Chalk was found at 649ft., or 19ft. deeper than the 


The boring, | | back all sand particles larger than jin., 





engineer's figure of 630ft. It was, as expected, almost dry. 


| Ottershaw, 
| three places, is given in Fig. 2. 


After boring into the chalk 101ft. it was found that it 
changed to a brown clay, and the diagram of the bore-hole, 
Fig. 1, shows that there were several alternations of 
chalk and clay in this first portion of the chalk. The 
inference is that by a fortuitous coincidence the bore-hole 
was actually in the chalk wall or slickenside of a fissure 
or within the clay-filled fissure itself. This experience is 
almost unique. The alternations persisted down to 
895ft., when the clay ceased to appear and the bore then 
became normal, except that sand was found in layers 
from 946ft. to 1170ft., the Gault being entered at 1293ft. 
and extending, with its well-known uniformity, for 277ft. 
to a depth of 1570ft. below surface, or 14290.D. At this 
point water was encountered, and flowed over the surface 
at the rate of 5000 gallons per hour, its temperature being 
82-4 deg. Fah. and its taste extremely chalybeate, the 
water being heavily charged with iron and useless in its 
natural condition, though of almost perfect character 
bacteriologically. A diagram showing the relative posi- 
tions of the three bore-holes at Winkfield, Slough, and 
and of the depths of chalk and Gault at the 
Considerable trouble was experienced owing to the 
it much sand. This repeatedly filled the lowest 100ft. of 
the hole and stopped the flow of water. 

Several attempts to clear this proved ineffectual till, 
finally, a gun-metal perforated pipe 2}in. external dia- 
meter and 9ft. in length was driven into the sand as far 
as it could be driven, and this brought up to 1585ft. the 
total depth of the boring. The perforated pipe, by holding 
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Fig. 1-SECTION OF ARTESIAN BORE AT OTTERSHAW 


formed a filter 
of coarse particles about the gun-metal pipe, and soon there 
was no further escape of sand into the bore-hole. 

Owing to the curiously abnormal state of the chalk, 
the casing required to undergo two special reductions, 
and the final length of steel casing was only 3in. diameter. 
This obviated any attempt here also to prove the thick- 
ness of the greensand, and it is only known that between 

1571ft. and 1585ft. there is the 10ft. basal bed of the 
Gault and 5ft. of the Lower Greensand, so that this bore- 
hole teaches only a fact, but gives no inkling of the per- 
sistence of that fact towards the east. The great height 
to which the water rises is a disadvantage in one respect, 
for it prevents the extension of a small bore-hole into the 
sands so as to reach below the chalybeate stratum. In 
order to extend a bore-hole under these conditions of flow 
certain special provision has to be made, and, in face 
of a copious supply at the termination of a costly boring, 
the added cost of continued work is usually unwelcome. 

The method of boring was varied with the strata, 
and both rope and rotary tools were employed, with the 
necessary water flush provided by a direct-acting steam 
pump driven from the derrick boiler. The derrick 
employed—see Fig. 4—was 62ft. high, framed of four steel 
tubes with diagonals and horizontal framing between 
the four standards of tube. In testing the water, pipes 
were carried up the derrick and beyond its head to a total 
height of over 73ft., but water still continued to flow over 
at this height, and the actual pressure head was ulti- 
mately found by a pressure gauge to be 76ft. 6in. above 
surface, without correction for temperature, which would 
increase the height to 76ft. 10in., or 217ft. 4in. + O.D. 
Apparently the head is occasionally as much as 78ft., 
and though it has not been so far practicable to collect 
sufficient observations it may be suspected that there is 
a tidal effect upon the water in this extremely free and 
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open water-bearing stratum, which may, perhaps, reason- 
ably be allowed to account for a couple of feet difference 
of head. The bore-hole finished at a diameter sufficient 
to allow of 3in. lining tubes being employed. 

The diagram of the bore-hole shows the position of the 
tubes prior to the completion of the work, a portion of the 
bore-hole in the chalk not having then been lined. When 
completed the 3in. lining was carried up to a point above 
the then existing 4in. lining and coupled there to a 4in. 
liner carried up to 589ft. below surface and there cut of! 
by a circular tube cutter. The 6in., 8in., and 10in. pipes 
were each in turn cut off with, as nearly as convenient, 
50ft. overlap inside the next supericr size. There is no 
doubt as to the origin of the water being the Lower 
Greensand, though the assertion is sometimes made that 
the chalybeate character occasionally met with in the sand 
water is due to water from the Gault clay. This is a 
rather wild suggestion, for, quite apart from the faci 
that the Gault must always be lined if it is to hold up, 
it would be strange to find a flow of 5000 gallons per hou 
from an india-rubber-like stratum like the Gault. It is 
probable that the water has been somewhat stagnant 
in the Lower Greensand, owing to the depth of the trough. 
The presence of very soluble chlorides points to this, 
and the probability is that the water will improve with 
years, especially if more wells are put down, so as to increase 
the flow from the outcrop, which now escapes at higher 
levels without affecting the deeper seated sand. In 
time a flow of oxygenated rain might peroxidise th 
iron salt and render it insoluble when the water would 
flow free from iron. 

Owing to the ferruginous nature of the water, it was, 
as said above, practically useless for domestic purposes. 

An analysis by Dr. Thresh showed as in the Table I 
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TABLE I.—Analysis by Dr. Thresh. 
Parts per 100,000. 
Total solids dried at 180 deg. Cent. 83.4 


{ Chlorine See 

| Equal to chlorides 60 per Bae sk eo 

) Nitric nitrogen es oe te 0.06 

| Equal to nitrates ‘17 per cent. Re nc i. Pe 0.36 
Nitrites .. .. Absent 
Hardness, permanent 8h, temporary 3 5k «+ «- 20 deg. 
Iron He OE & 0.60 
Free ammonia Sa at a ee 0.0194 
Organic ammonia 0.0016 
Oxygen absorbed, 3 hours at 37 ‘deg. “Cent. . 0260 


Very opalescent, due to oxycarbonate 


Turbidity ; 
of iron 


The iron is probably in the condition of a ferrous car- 
bonate, and, upon exposure to the atmosphere, begins 
to come out of solution, the CO, escaping and giving 
place to oxygen absorbed from the atmosphere. Peroxide 
is produced, and, being insoluble, the water soon becomes 
yellow with this ferric oxide. But the action at atmos- 
pheric pressure is slower than is often the case, and this 
tardy action may be due to the slow escape of the COs, 
for as the warm water cools its tendency to part with the 
free CO, becomes less. 

A purifying plant was absolutely necessary if the water 
was to be made of domestic utility. This purification 
could have been carried out by allowing the water to flow 
over cascades or in thin films over boards or plates in an 
open-air tower, with subsequent sedimentation. But this 
would have involved the sacrifice of the artesian head, 
the provision of large depositing tanks, the employment 
of a pump, and the erection of a water tower, with constant 
expense in the way of pumping power, unless the extremely 
extravagant course had been followed of running to waste 
about half the yield of the well for the purpose of raising 
the other half to the supply tower. It was decided that 
the purification process must therefore be conducted in a 
closed or pressure apparatus, and the work was entrusted 
to the Paterson Engineering Company, which undertook 
to carry it out on the lines insisted upon by the engineer, 
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in order that the artesian head should not be sacrificed. | 
The plant used is illustrated in Fig. 3. 

The water was treated with caustic lime and oxygen, | 
the former pumped into the raw water main by a small | 
yam pump and the latter forced in as air by the air com- | 
pressing plant of the starting gear of the existing electric | 
light gas engines. | 

The chemistry of the process may be set down as 
follows :—Taking, first, the treatment with lime for the | 
purpose of removing the free carbonic acid gas, the process | 
may be thus formulated :— 

[FeO + CO,}+ CaO = FeO + CaCO,, 

the iron salt being deprived of its CO,, while the added 
caustic lime is converted into carbonate, which, being | 
insoluble, is deposited, together with the ferric oxide pro- 
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duced by the other half of the process, viz., the oxidation 
of the ferrous salt, as per formula following : 
2 (FeO) + O — Fe,0, 

each two atoms of iron requiring an additional atom of 
oxygen for its peroxidation to the insoluble ferric salt. 

The two processes are carried out simultaneously, as 
follows :—The raw water from the well passes through a 
large Kennedy positive meter, which is made to act as 

















| 
Fig. 4—-BORING FOR WATER AT OTTERSHAW | 
| 
a motor to work a lever to which is connected a small | 
pump. This pump thus draws a fixed quantity of liquid | 
for each stroke of the meter, the liquid being milk of lime | 
from a lime mixing and storing vessel, in which a surplus | 
of lime is kept in agitation to saturation point by a jet | 
of compressed air admitted into the apex of the conical | 
bottom of the lime mixer. The caustic lime is added | 
through a sieve at the top of the mixer, and admitted 
with water through a plug into the storage vessel. An | 
exact quantity of milk of lime is thus insured for any rate 
of flow of the water. The compressed air enters the raw 
water main with the milk of lime, and the combined steam 
ascends to the top of the aeration vessel, mixing itself | 


in the ascent. The operation will be easily understood 
by the aid of the drawing, Fig. 3. 

Since the solubility of gases varies with the absolute 
pressure, it is hardly necessary to point out that at the 
three atmospheres of absolute pressure at which the 
artesian head compels the plant to be worked the solution 
of the air must be threefold what it would be at atmos- 
pheric pressure in an open apparatus. Thus the closed 
cycle is a compelling factor in securing thorough oxidation 
of the iron. The water enters at the top of the depositing 


| vessel and descends through compressed air and a mass of 


coke. The water is thus finely divided up, for it enters 
through a perforated plate and flows over the large coke 
surface in fine streams. The compressed air, if added, 
as it must be, in considerable excess, would fill the depositor 
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in time, displacing the water entirely. To avoid this 
there is a float-actuated valve, which allows the air 
to escape to an external reservoir, and the water level in 
the depositor is thereby kept at about the half height of 
this vessel. The air stored in the subsidiary reservoir 
is employed for filter cleaning, and the surplus escapes 
by a safety valve. 

Much of the iron oxide and lime settles in the base of 
the depositor and is discharged occasionally by a gate 
valve at the bottom to an open trench. The treated water, 
partially cleared by settlement, then passes into the 
upper part of the cylindrical filter vessel, any air which 


| may there be set free escapes by way of a snifting valve 
| on the top, and the water passes downwards through a 
| filter bed of graded crushed quartz 30in. thick. This 


effectually removes all traces of the iron, and the water 
flows to the supply main bright, tasteless, and sparkling. 
The supply main to the house and estate generally is 
carried on a gentle hill, and advantage is taken of this 
to remove the air by way of a snifting valve at the highest 
point, where, under the slightly reduced head due to 


| elevation, the tendency for air to escape from the water 
| is facilitated. 


The analysis by Dr. Thresh taken of the treated water 
is the same practically as the untreated water, except 
in respect of the iron which has disappeared :— 

Parts per 100,000. 
- 36 
60 


Chlorine Pe ee ee OTT ee 
Equivalent to chlorides 60 per cent. Cl. .. 
CE Ms 5s 3+ <e. Se se 
Nitrites Sar Nil 

Tron, very minute trace About 0.02 


As regards the bacteriological quality of the treated 


| water, Dr. Tresh remarks :—‘‘ The original water was 


bacteriologically so good that it was scarcely susceptible 
of improvement, but the purifier has slightly improved it. 
The purified water is excellent for all domestic purposes.” 
No doubt the deposition of the oxide and the quartz 
filtration are responsible for the improvement. 

This Lower Greensand water, as shown by the analysis, 
possesses considerable chloride. This exists chiefly as 
chloride of sodium. This salt, in the case of waters with a 
bad history, is regarded with suspicion, and is accompanied 
by organic nitrogen. But where organic impurity is 
absent chlorides are of no import, but are mere historical 
reminiscences of that ancient period when the Lower 
Greensand was laid down in a sea, the salt of which 
has, even after this great lapse of time, never been washed 
out by the passage through the beds of the percolating 
rain. Salt was a characteristic of the water from the well 
at Winkfield, and is likely to exist in other wells that may 
be carried down to the Lower Greensand where this lies 
deep in the synclinal trough of the London basin. 

The depth to the Lower Greensand, or to the lease of 
the Gault, where the Lower Greensand is absent or doubt- 
ful, has never before been proved to the depth now 
ascertained by this borehole. The following table gives 
these depths below Ordnance Datum of a few well-known 
boreholes :— 

Below O.D. 
Ft. 


New Lodge, Winkfield 1016 
Ottershaw .. .. .. 1429 
Slough Ee NOR, CAE S. oi 920 
Meux, Tottenham Court-road 979 
Kentish Town .. er 8 1118 
Richmond .. .. .. 1122 
Streatham Common .. 971 
Harlesden .. 995 
Turnford 870 
Loughton 1002 
Crossness 1002 
Culford 527? 
Harwich 1019 








CENSUS OF PRODUCTION. 


THE final report of the first Census of Production, pub- 
lished this week in a Parliamtary Blue-book of a 
thousand pages (Cd. 6320), contains a series of revised 
tables summarising the results of the returns received 
under the Census of Production Act, 1906, together with 
a report on the whole census and reports on the various 
trades by the Director of the Census. 

The Census was taken in the year 1908 in 
respect of the year 1907, and, although in cases 
where the business year of firms was not the calendar year, 
they were permitted to make returns for the business year 
most closely corresponding thereto, it is believed that the 
total returns received are, in the aggregate, substantially 
representative of the production of the year 1907. 

In the course of the years 1909-11 nine reports were 
published containing preliminary tables summarising the 
information furnished. These tables have been carefully 
revised and, in addition to the information included in 
them, particulars are now given relating to the kind and 
capacity of engines and dynamos owned and the quantity 
of electricity generated or purchased in each trade. 

These trades have been classed in thirteen groups, viz.:— 
Mines and quarries; iron, steel, engineering, and ship- 
building trades ; metal trades, other than iron and steel ; 
textile trades ; clothing trades ; food, drink, and tobacco 
trades; chemical and allied trades; paper, printing, — 
stationery, and allied trades ; leather, canvas, and india- 
rubber trades ; timber trades; clay stone, and building, 
trades; and public utility services. Production carried 
on in various Government establishments—such as the 
Royal Dockyards—is generally dealt with in the group to 
which it is most nearly allied, but the work done by local 
authorities, gas, water, and electricity undertakings, 
canal, harbour, dock, tramway, and other companies, and 
by certain Government departments, is classed under 
public utility services. 

To each group is prefixed a general report summarising 
the main features of the information furnished respecting 
the trades comprised in the group, and showing wherever 
possible the total output of the group free from duplica- 
tion. The particulars furnished voluntarily respecting 
the machinery equipment of certain trades are also sum- 
marised in the reports on those trades. 


THE RESULTS—INSTRUCTIVE FIGURES. 

The results of the Census, so far as they relate to the 
industries dealt with in the Census of Production Offices, 
are shown in summary form in the following paragraphs :— 

Gross output (selling value or value of work done).—Eng- 
land and Wales, £1,490,000,000 ; Scotland, £208,000,000 ; 
Ireland, £67,000,000 ; United Kingdom, £1,765,000,000. 

Materials used (cost).—England and Wales, £868,000,000; 
Scotland, £117,000.006; Ireland, £43,000,000; United 
Kingdom, £1,028,000,000. 

Work given out (amount paid to other firms).—Engiand 
and Wales, £19,000,000 ; Scotland, £5,000,000 ; Ireland, 
£1,000,000 ; United Kingdom, £25,000,000. 

Net output (excess of gross output over cost of materials and 
amount paid to other firms). — England and Wales, 
£603,000,000; Scotland, £86,000,000 ; Ireland, £23,000,000; 
United Kingdom, £712,000,090. 

Persons employed (except outworkers), average number.— 
England and Wales, 5,808,269; Scotland, 885,403; 
Ireland, 291,304 ; United Kingdom, 6,984,976. 

Net output per person employed.—England and Wales, 
£104; Scotland, £98; Ireland, £78; United Kingdom, 
£102. 

Horse-power of engines at factories, mines, d-c.—England 
and Wales, 9,097,869 horse-power; Scotland, 1,397,733 
horse-power; Ireland, 259,407 horse-power; United 
Kingdom, 10,755,009 horse-power. 

About one-quarter of the total engine power was 
required for dziving dynamos for the production of 
electricity for power and lighting purposes. 


PERSONS EMPLOYED.—WHO MADE RETURNS. 


The average number of persons employed by all the 
firms that made returns to the Census of Production Offices 
was about 7,100,000—including about 100,000 outworkers 
—and the highest aggregate number shown for any of the 
four dates for which returns were received was about 
7,250,000, these figures including about 500,000 employers 
and salaried persons. It should be noted, however, that 
many small employers returned themselves as wage 
earners. It is estimated that returns were not furnished 
in respect of the output of about 1 to 1} million persons 
whose occupations came within the scope of the Census. 
They were chiefly employed in the clothing, boot and shoe, 
laundry, and building trades, either on their own account 
or in workshops where men only are employed or in work- 
shops confined to members of a family, and their net out- 
put probably did not exceed £50,000,000, which should 
accordingly be added to the sum of £712,000,000 shown 
above in order to represent completely the net output of 
the industries covered by the Census. 


AGRICULTURE AND FISHERIES. 


The Census of Production Office did not extend its 
inquiries to agriculture and fisheries, but voluntary 
inquiries respecting the agricultural output were con- 
ducted by the Board of Agriculture and Fisheries for Great 
Britain and by the Department of Agricultural and 
Technical Instruction for Ireland. These inquiries show 
that the agricultural output for Great Britain, as reported 
to the Board of Agriculture and Fisheries, was valued at 
£150,800,000, about 1,840,000 persons being permanently 
or temporarily employed in its production ; and that the 
agricultural output of Ireland, as reported to the Irish 
Department of Agriculture and Technical Instruction, 
was valued at £45,574,000, affording permanent or tem- 
porary employment to about 984,000 persons. The reports 
of the Board of Agriculture and Fisheries, the Fishery 
Board for Scotland, and the Department of Agriculture 
and Technical Instruction for Ireland show that the value 
of the fresh fish and shell fish landed in the United Kingdom 
in 1907 was about £11,718,000, the number of persons 
employed regularly or occasionally being about 107,000. 


GENERAL REPORT. 


A general report, reviewing the results of the Census as 
a whole, is prefixed to the series of group reports, In it 
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an attempt is made to gather together all the information 
furnished respecting the various industries including 
agriculture and fishery and to form an estimate of the value 
of the output of the United Kingdom in 1907, taken as a 
whole, and free from the duplication which affects the 
aggregate figures of gross output owing to the inclusion 
in the output of certain trades or firms of products which, 
serving as materials for other firms, have their value dupli- 
cated in that of the output of these latter. The extent of 
the duplication cannot be stated with precision, but after 
making the best estimates available there is shown for the 
value of the output of the United Kingdom, taken at the 
point where the agricultural, mining. manufacturing. or 
other processes are completed, and distribution for final 


consumption or export begins, a sum _ between 
£1.433,000 000 and £1,448,000 000. 
Deducting exported goods there remain for con- 


sumption in the United Kingdom goods of a value 
between £1,003,000,000 and £1 038.000.000. The imports 
into the United Kingdom in 1907—after deducting 
re-exports—included goods which appear to have passed 
into consumption without further manufacture valued at 
the port of landing at £232,000,000 including duties. It 
is further roughly estimated, on the basis of inquiries that 
have been made, that from £428,000,000 to £563,000,000 
have to be added to the value of goods at the factory or 
port of entry in order to cover the expenses and profits 
of distribution and transport before they reach the hands 
of the consumer. The total value of all the goods con- 
sumed in the United Kingdom in 1907—including as con- 
sumed goods converted into fixed forms, such as buildings 
or machinery—thus appears to lie between £1,663,000,000 
and £1,833,000,000. 


ENGINEERING AND SHIPBUILDING TRADES. 

The gross output (selling value or value of work done) 
of the iron and steel, engineering, and shipbuilding trades 
was £375,196,000— England and Wales, £507,809,000 ; 
Scotland, £61,573,000 ; Ireland, £5,814,000. 

Average number of persons employed (excluding out- 
workers), 1,539,415-—— England and Wales, 1,270,913; 
Scotland, 230,691 ; Ireland, 37,811. 

Materials used (cost), £212,224,000. 

Work given out (amount paid to other firms), £9,890,000. 

Net output, £15 3,082, 000. 

Horse-power of engines, 2,437,481 horse-power. 


THE FACTS EXPLAINED. 

The goods represented by this total of somewhat over 
1700 million pounds sterling were not all available for 
immediate general consumption, since, in order that pro- 
duction might continue on a permanent basis, provision | 


had to be made for the maintenance of plant and wer | 


forms of capital. The sum required for that purpose is 
roughly estimated at between £170,000,000 and 
£180,000,000, including from £75,000,000 to £85,000,000 
for the maintenance of the mining, manufacturing, and 
building capital of the country. That capital is estimated | 
to have been about £1,500,000 000 in 1907. A deduction | 
for the necessary maintenance and replacement of capital 
being made the remainder of the £1,700,000 represents the 
total income of those classes whose services in production, 
distribution, and transport are represented by the value of 
the goods produced. There are, however, other classes 
of the comunity, such as doctors, lawyers, domestic 
servants, &c., who do not produce material goods, but 
acquire them in exchange for services. The total income of 
the country is made up of the value of goods consumed or 
saved, and of services, not embodied in material goods, 
rendered by many of its inhabitants to others for pay- 
ment. It is estimated for 1907 at about 2000 million 
pounds sterling, of whicha sum lying between 320 and 350 
millions sterling served to provide for additions to stocks 
of durable goods for personal enjoyment—such as furni- 
ture or jewellery—and for new capital investments at 


home orabroad. Comparing the net output—£712,000,000 | 


—of the industries dealt with in the returns made to the 
Census of Production Office, after allowing for renewals of 
plant, &c., with this estimate of the total income of the 
United Kingdom, it would appear that the values created 
by those industries form about one-third of the available 
income of the country. 

It must, however, be borne in mind that such of the 
preceding figures as are based upon other material than 
that contained in the returns made to the Census of Pro- 
duction Office should only be used subject to the qualifica- 
tions set forth in the report ; but the main conclusions are 
believed to be within a range from which gross inaccuracy 
is excluded. 

The schedules returned to the Census of Production 
Office were, on the whole, filled up in a satisfactory manner 
and where it appeared that instructions had not been cor- 
rectly interpreted the difficulties which resulted were 
adjusted by correspondence with the firms concerned. 
The difference between the figures given in the preliminary 
tables and those now submitted are, in the main, due to the 
fact that it was necessary to prepare the former before 
such correspondence was complete. 

It is believed that the Census covered all employers 
except those whose operations were on a very small scale 
or of extreme irregularity. 

Where the answers furnished to the voluntary questions 
included in certain of the schedules were sufficiently com 
plete they have been utilised for the purposes for which 
they were framed. 


THE STAFF COMPLIMENTED. 

In his introductory letter to the Secretary of the Board 
of Trade Mr. G. 8. Barnes, the Comotroller-General ot 
the Labour and Statistical Department, refers to the 
changes which have taken place in the directorship of the 
Census of Production, which is now held by Mr. A. W. 
Flux, and compliments the staff on the way in which it has 
carried out the onerous work attached to a new inquiry. 
“IT consider,” he says, ** that the whole staff are entitled 
to much credit for the zeal and ability they have shown 
throughout the work and the way in which they have met 
the difficulties incidental to a new organisation and to the 
collection of information of a novel character.’ He also 


intimates that the schedules for a second census, to be 
taken in respect of the production of the year 1912, will 
be issued early in the new year. 


For the information of our readers it may be mentioned 


that the General Report, and the Mining and Metals 
detailed reports—these latter including the Iron and Steel, 
Engineering and Shipbuilding Trades section—will, with 
other Group reports, be published separately by H.M. 
Stationery Office. The advantage of this arrangement 
will be that those interested in particular trades will be 
able to obtain sectional reports at a cheaper rate. 





HYDROPLANE DEVELOPMENTS. 


THE building of light motors has been growing so much 
more rapidly than the construction of aeroplanes that 
makers of these engines are obliged to look out for new 
sources of business, and are finding them in rather unex- 
pected quarters. So long as the aeroplane is wanting in 
something like stability there is not likely to be any large 
demand for this type of machine, except for military and 
other special purposes, and the number constructed is not 
sufficiently great to provide an outlet for all the light 
aviation engines makers are capable of producing. They 
are therefore looking with keen interest to the experi- 
ments being carried out with hydroplanes, for which, it 
is said, there is a very large opening on the shallow rivers 
in South America, where navigation is impossible with 
boats of ordinary draught. The hydroplane has already 
given fairly satisfactory results on smooth water, and very 
high speeds have been obtained with small boats, but the 
problem becomes more difficult when these craft have to 
carry a heavy load of passengers and goods. As hydro- 
planes must skim over the surface of the water the pro- 
pelling machinery and other equipment must be as light 
as possible. Experimental hydroplanes are therefore 
being built with aviation engines of 120 horse-power, and 
all the other mechanism is made proportionately light by 
the employment naturally of high resistance steels. Should 
these new craft fulfil the expectations of those who are 
building them they should be of invaluable assistance in 
opening up countries in South America, Africa, and else- 
where which are at present obliged to employ the most 
primitive means of transport, since there are thousands 
of miles of shallow rivers that could be navigated at small 
cost if the hydroplane, capable of carrying heavy loads, 
could be made a practical success. At the present moment 
a company is investigating the possibility of running a 
fleet of big hydroplanes in Colombia. As these craft have 
to run continuously for many hundreds of miles through 
| country lying beyond the pale of civilsation their first 
qualification must be absolute reliability, and if it is pos- 
| sible to obtain this with engines and mechanism evolved 
directly from aviation engineering practice the result will 
| be regarded as an admirable achievement. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Gro.ocists’ AssociaTIon.—University College, Gower-street, 
W.C. ‘On Some Valleys and Moraines in the Bergen District, 
Norway,” by Mr. Horace W. Monckton. The paper will be 
illustrated with lantern views. 8 p.m. The Council will meet 

t 7 p.m., and the Illustrations Committee at 6.30 p.m. 


SATURDAY, JANUARY 4rs. 

Royat INnstTiruTION oF GREAT Britatn.—Albemarle-street, 
Piccadilly, W. 
juvenile audience :—(3) 
Dewar, F.R.S. 3 p.m. 


““Clouds,”” by Professor Sir James 
TUESDAY, JANUARY 7ra. 
Roya. INsTITuTION OF GREAT Britain.—Albemarle-street, 


Piccadilly, W. Christmas Lecture Epilogues adapted’ to a 
juvenile audience :—(4) ‘‘ Meteorites,’’ by Professor Sir James 
Dewar, F.R.S. 3 p.m. 


Tue RoéntGEN Socrery.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘ Spark Photographs 
at High Pressure,’ by Professor A. W. Porter, F.R.S., and Mr. 
W.B. Haines ; a “‘ Some Relations between Cathode and Réntgen 
Rays,” illustrated by lantern slides, demonstration of a special 
X-ray tube fitted with a mechanical hardening device, by Dr. 
R. Whiddington, M.A., D.Se.; a number of prints by Pro- 
fessor Levy Dorn, Berlin, will be on exhibition. 8.15 p.in. 


WEDNESDAY, JANUARY 8ra. 

THe Society oF MODEL AND EXPERIMENTAL ENGINEERS.— 
Caxton Hall, Victoria-street. S.W. Annual sale of scientific 
apparatus. 7 p.in. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, E.C. Paper: ‘* The Principles of Refri- 
gerating Machinery,” by Mr. R. J. Cracknell. 8 p.m. 

Junior INsTITUTION OF ENGINEERS.—At the Institution of 
Electrical Engineers, Victoria Embankment, W.C. Paper: 
* Heating of Buildings by Means of Hot Panels,” by Capt. F. 
j Riall Sankey, R.E. 8 p.m. 

THE INsTITUTION oF AUTOMOBILE ENGINEERS.—At the 
[Institution of Mechanical Engineers, Storey’s-gate, S.W. 
“The Training of Automobile Engineers,” by four members of 
the Graduates’ Committee. 8 p.m. 





THURSDAY, JANUARY 9ra. 


THe ConcreETE INSTITUTE.—Denison House, 296, 
Bridge-road, Westminster, S.W. Paper “* Concrete 
Legal Aspect,” by Mr. W. Valentine Ball. 7.30 p.m. 

Roya INsTITUTION oF GREAT Britain.—Albemarle-street, 
Piccadilly, W. Christmas lecture Epilogues adapted to a 
juvenile audience :—(5) ‘ Frozen Worlds,” by Professor Sir 
James Dewar, F.R.S. 3 p.m. 
| THE INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria 
| Embankment, W.C. Paper: ‘‘ The Design of Apparatus for 
oe ing the Power Factor of Alternating-current Systems, “i 
by Professor Miles Walker. 8 p.m. 


Vauxhall 
in its 





WEDNESDAY, JANUARY l5ru. 
Royat Socrery or Arrts.—John-street, Adelphi, W.C. 
“The Present Condition and Future Prospects of the British 
Sea Fisheries,” by Mr. J. Travis Jenkins. 8 p.m. 


THURSDAY, JANUARY 1lé6ru. 
THE Royat Soctety or Arts: Inptan SEectTion.—John- 
street, Adelphi, W.C. ‘“ Agricultural Progress in Western 





India,” by Mr. G. F. Keatinge. 4.30 p.m. 


Christmas Lecture Epilogues adapted to a | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. 

January has opened in the iron and engineering 
trades more favourably than for about a dozen years past. A 
large amount of work was carried over from 1912 and more has 
already come in since the holidays. Some firms have even now 
several months’ work in hand, and prices are well maintained, 
The foreign as well as the home demand keeps pe very satis. 
factorily, and altogether the outlook is decidedly cheerful. 


The Course of Pig Iron. 

For pig iron, throughout 1912, there has been a large 
and steadily increasing demand. At the same time makers 
have had to pay much higher prices than formerly for coal and 
coke. Pig iron production was stopped for several weeks in 
consequence of the national coal strike, which began early in 
March and lasted for the greater part of April. Stocks were 
very soon cleared out and the early summer saw something like 
a@ pig iron famine. Comparing the market prices for pig iron 
prevailing in December, 1911, and in December, 1912, the 
following increases are found to have taken place :—Cold blast, 
from 115s. to 130s. (15s.); Northampton forge, 51s. to 52s. and 
68s. 6d. to 70s. (18s.); Derbyshire forge, 52s. 6d. to 53s. 6d. and 
71s. to 72s. (18s. 6d.); South Staffordshire part-mine forge, 
52s. to 53s. and 70s. to 71s. (18s.); South Staffordshire common 
forge from 50s. to 63s, (13s.). As showing how the coal strike 
affected the country’s pig iron production it may be recalled 
that during that occurrence furnace after furnace was stopped, 
so that out of 381 furnaces in blast when 1912 opened only 55 
continued in operation during the dispute. 


A Brisk Year for Steel. 

Some of the steel firms have contracts in hand which 
will carry them into the second quarter of 1913. Additional 
inquiries ‘have come in freely during the past few days, and there 
is every prospect of 1913 proving as good as 1912. Throughout 
the past twelve months the demand has been. exceptionally 
brisk and prices have steadily advanced. Steel sheet bars and 
billets have risen during the year from about £5 5s. to £6 5s., 
or by £1, and have been in short supply since the spring. The 
chief pressure, however, has been in plates and angles, and 
latterly some makers have been obliged to decline business. 
Joists opened 1912 at £6 10s. and four advances of 5s. each have 
brought up the price to £7 10s. Angles have advanced by 25s. 
They opened 1912 at £6 15s. and closed it at £8. The advances 
were 5s. in January, 10s. in April, 5s. in August, and in 
November. The demand for various descriptions of steel for 
engineering and shipbuilding purposes has been unprecedented 
and has caused a great pressure of work at the plate and section 
mills, 


Manufactured Iron: Heavy Output and Advanced Prices. 
The manufactured iron firms are looking forward with 
confidence to a very satisfactory spring and summer, and the 
tendency of quotations is still onwards. £2 has been put on 
marked bars during the year 1912 in four advances of 10s. each 
on January Ist, April 18th, August 5th, and December 18th, 
thus raising the basis price from £8 to £10. The earliest of these 
advances was the first rise for three and a half years. There has 
been a continuous demand for engineering purposes, and manu- 
facturers have benefitted by the growing preference by many 
railway engineers for manufactured iron instead of steel. With 
— to unmarked bars, these, which at the beginning of 1912 
were being quoted £6 17s. 6d., delivered Birmingham, were 
quoted when the year ended £8 10s, to £8 12s. 6d., thus showing 
a rise of about 35s. There have been six advances in gas strip 
during the year amounting to 35s., raising the price from £6 15s. 
to £8 10s. Plain black sheets have been in good demand during 
1912. They opened the year at from £7 15s. to £7 17s. 6d., and 
they are now £8 12s. 6d. to £8 15s., or an increase of 17s. 6d. 
Galvanised corrugated sheets which opened the year at £11 5s. 
to £11 10s., closed it at £12 7s. 6d. to £12 12s. 6d., thus showing 
an advance of about 32s. 6d. 


5s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Holiday Effects. 

As could only be expected, the holidays have inter- 
fered with the attendance on the Iron Exchange, but there is 
no giving way in pig iron, and the tone continues strong. Demand 
is well up to the average, but there is still great pressure for 
deliveries. There is a steady feeling in other departments 
and English tin ingots are dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 76s.; Stafford- 
shire, 74s. 6d. to 75s.; Derbyshire, 75s. to 75s. 6d.; North- 
amptonshire, 74s. to 75s.; Middlesbrough, open brands, 76s. 10d. 
to 77s. 4d. Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 
81s. 6d. (official, 82s.); Eglinton, 80s. 6d. to 81s. 6d.; Summer- 
lee, 81s. delivered Manchester. West Coast hematite, 85s. 
f.o.t. Delivered Heysham: Gartsherrie, 80s. 6d.; Glengarnock, 
79s. 6d. (official, 80s.); Eglinton, 78s. 6d. to 79s. 6d.; Summer- 
lee, 79s. Delivered Preston: Gartsherrie, 81s. 6d.; Glengar- 
nock, 80s. 6d. (official, 8ls.); Eglinton, 79s. 6d. to 80s. 6d.; 
Summerlee, 80s. Finished iron: Bars, £8 15s. to £9; hoops, 
£8 12s. 6d.; sheets, £9 7s.6d. Steel: Bars, £8 10s. to £8 12s. 6d.; 
Lancashire hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; 
sheets, £9 to £9 5s.; boiler plates, £8 7s. 6d. to £8 12s. 6d.; 
plates for tank, girder, and bridge work, £8 10s. to £8 12s. 6d.; 
English billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. 
to £6; cold drawn steel, £10 10s. to £10 15s. Copper: Sheets, 
£92 per ton; small lots, lld. per lb.; tough ingots, £82 to 
£82 10s.; best selected, £82 5s. to £82 15s. per ton; copper 
tubes, 1l4d.; brass tubes, 9}d.; brazed brass tubes, 10d.; 
rolled brass, 8}d.; brass wire, 84d.; brass turning rods, 8d. to 
84d.; yellow metal, 74d. to 8d. per Ib. Sheet lead, £22 to 
£22 10s. per ton. English tin ingots, £233 per ton. 


The Lancashire Coal Trade. 

The coal market was also of a holiday character, and 
there was little change to note in quotations as compared 
with last week. Demand on shipping account ruled strong, 
and prices favoured sellers generally. Domestic fuel was 
quiet, and slack and engine fuel was scarce at full rates. Quota- 
tions :—Best Lancashire house coal, 16s. 10d. to 17s. 10d.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
14s. 7s.; sereened steam coal, 10s. 3d. to 11s. 6d.; slacks, 8s. 6d. 
to 10s. 6d. per ton at the pit. 


Engineering Trades. 

The new year in Lancashire gives every promise of 
maintaining the commercial prosperity which nearly all branches 
of trade have experienced during the past twelve months. 
In the engineering trades and cotton trades there is no likelihood 
of trouble in connection with labour, for in both these great 
industries wages and hours of labour have been mutually 
settled for the next three years, with the exception of the 
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engineering labourers. I understand that the Employers’ 
ederation has made the labourers its final offer, and it remains 
for the latter to decide whether this is acceptable or not. 
Machine tool makers are extremely busy and have orders enough 
on their books to keep them well occupied for at least 
six months in most cases. Electrical manufacturers and motor 
car builders are all very busy. The least well off of all the 
branches of engineering is that devoted to textile machinery, 
although the loom and finishing machinery makers are much 
better off, and there is a sign of much-needed improvement in 
the spinning machinery section. 


Electric Power Supply in Salford. 

An argument in favour of the amalgamation of Man- 
chester and Salford is furnished by the recent fire at the Salford 
municipal power station, which resulted in a serious disorganisa- 
tion of the electric power distribution of the borough at, perhaps, 
the most important period of the year as regards its effect on 
trade. Owing, it is said, to the accidental dropping of a spanner 
across the main bus-bars of the switchboard a short circuit was 
caused, which resulted in a conflagration and caused damage 
which it will cost over £10,000 to remedy. Many factories and 
works in the district which derive power from the Corporation 
vere compelled to shut down for some days, and the tramway 
-ervice could only be partially maintained through the assistance 
of the Manchester Corporation power supply. 


Barrow-INn-FurNeEss, Thursday. 
Hematites. 

The past year has been a very satisfactory one in the 
hematite pig iron trades, notwithstanding the set-backs it has 
had to pass through owing in each case to labour troubles from 
outside. The coal strike in the spring closed down the whole 
of the trade, and the railway strike in December was the means 
of partially bringing the iron trade to a standstill, and would 
have stopped it altogether if it had lasted a little longer. Now 
the trade has about got over this latter disturbance, and the 
furnaces are again at work, with prospects of a long run of 
prosperity. The demand for iron is brisk on every hand. Local 
requirements have not been so satisfactory for some years, 
und on general account a great deal of iron is wanted. For 
special sorts of iron there is an increasing call not only on 
account of steel makers in this country, but on the Continent. 
Prices are firm, with makers quoting 86s. 6d. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. Warrant iron 
is quoted at about 82s. 6d. per ton net cash, but no business is 
being done. 


Iron Ore. 

The demand for iron ore is again brisk, and for some 
time ahead raisers will have their hands full in meeting the 
demand. Much more ore of local quality could be used, and it 
is hoped that searchings now being made will lead to a much 
larger output. The importations of foreign ore are still large, 
and will remain so. Prices all round are firm, with good average 
sorts of native ore at 18s. 6d., and the best sorts are at 26s. 6d. 
per ton net at mines, Best sorts of Spanish ore are quoted at 
23s. 6d. per ton delivered. 


Steel. 

There is a brisk state of affairs to report in the steel 
trade. The works are again busy after the holidays, and 
likely to remain so. At Barrow, rails, plates, &c., are being 
turned out in big quantities, and good contracts are held. 
In West Cumberland rails are being rolled again at the Moss 
Bay works, and the departments on axles, &c., at the Derwent 
Works are busy. The demand for steel rails is satisfactory, 
and heavy sections are firm in price at £6 15s. to £6 17s. 6d. 
per ton. Steel ship plates are at £8 10s. per ton, and represent 
a very good trade on local as well as general home account. 
Other steel sections find a steady sale. 


Shipbuilding and Engineering. 
These trades present no new features. The works 
are well employed, and likely to remain so for a long time to 
come. No new orders are reported. 


Fuel. 

There is a brisk demand for coal, and good sorts are at 
l4s. to 18s. 6d. per ton, and house coal ranges from 20s. to 
32s. 6d. per ton delivered. For coke there is a very brisk demand 
and East Coast sorts are at 35s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent. 
F 


Trade Review. 
Tue past year has been a busy and fairly profitable one 
for the iron and steel trades in the North of England. One 


of the outstanding features has been the success with which | 


the market has withstood the great labour troubles and the 
influences of the war in the Near East. The trade position was 
sound and encouraging during the whole of the year, and 
but for the stoppages caused by the national miners’ strike 
in March and the recent trouble with the North-Eastern railway- 
men, the output would have been the largest in the history of 
the trade. At the beginning of the year seventy-eight blast 
furnaces were in operation on the North-East Coast, and in 
December there were ten more furnaces blowing, forty-six 
producing Cleveland iron and the remainder hematite, spiegel, 
basic and other kinds of iron. The make of iron in 1912 is 
estimated to have reached about 3,500,000 tons, or slightly less 
than the output of 1911. With respect to the prices realised 
for Cleveland pig iron, they have been much higher than for 
some years past. There was a variation in the rapidity of the 
advance in the price of different kinds of iron, but it went on 
for eight months with a more marked rise from the time when 
the strike of miners stopped the production, and allowed the 
stocks to fall more rapidly. In 1911 prices were very unsatis- 
factory, as the average price quoted worked out at only 47s. 7d. 
per ton, against 50s, 3d. per ton in 1910. Cleveland iron was 
quoted at about 50s. in January, but prices gradually advanced 
with new business, with the result that towards the end of the 
year the market price of No. 3 Cleveland pig was 68s., or about 
18s. more than it was at the commencement of the year. If 
we take the price in September, 1911, we find that the advance 
to the present time is over 20s. per ton, a very substantial rise, 
but it is one that has had the accompaniment of a heavier cost 
of production, whilst there is no doubt that the stoppages of 
the furnaces during the miners’ strike entailed a heavy cost to 
the trade, The fall in the stocks of pig iron during the past 
year was a most important factor in the trade. These stocks 
fell after a period of advances. In 1908 they were very low, 
and they increased with varying rapidity up to the end of 1911. 
From that time they have fallen—fallen from 536,634 tons to 
243,834 tons at the present time, so that over half of the stock 
held a one ago has been drawn from the stores. This depletion 
of stocks has very naturally helped to give the advance in the 
prices to which we have above referred. It is expected that 
the decrease of the stocks will continue. The prospects for this 
year are exceedingly bright. The demand for iron and steel of 
all descriptions is very heavy, not only for shipment, but also 
for home use, in consequence of the great activity that is being 
experienced in many of our chief industries. 











Cleveland Pig Iron. 

The year closed with a quiet market so far as business 
in Cleveland pig iron was concerned, but traders take a most 
cheerful view of the future, and with the termination of the 
holidays brisk business is looked for. This week the prices of 
Cleveland pig iron have been very well maintained, though 
comparatively little business has been done. Three consecutive 
increases have occurred in the stocks of pig iron, but this is due 
to the fact that the consuming works in the district have been 
idle, owing to the holidays. On Tuesday there was a decline 
in warrants, but sellers were not disposed to reduce their quota- 
tion for No. 3 Cleveland pig iron, which stands at 67s. 9d. to 
68s. f.o.b. No. 4 foundry and No. 4 forge are each at 67s. 6d.; 
mottled and white iron each at 67s.; and No. 1 Cleveland iron, 
70s. 3d. Middlesbrough warrants stand at 67s. 5d. cash buyers. 


Hematite Pig Iron. 

Excellent accounts continue to be given of the East 
Coast hematite pig iron trade. Producers experience great 
difficulty in coping with the work they have in hand, and some 
firms have such good order books that they do not care to enter 
into further contracts at present. The position of makers of 
hematite iron is even better than that of the producers of 
ordinary Cleveland pig iron, and so long as the boom in the ship- 
building industry continues, the demand for hematite iron will 
be kept up, for that kind of iron is mainly used by those who 
supply the shipbuilders with materials, such as plates and 
angles. Hematite is relatively dearer than Cleveland iron, 
but makers of the former are not disturbed by the operations 
of speculators, for there are no stocks and the fluctuations in 
the value of hematite are regulated by legitimate trade. The 
makers of hematite pig in 1912 had a very good time, especially 
in the latter half of the year. The year opened with the prices 
of mixed numbers at 66s. per ton, but after March there was a 
turn for the better, and prices advanced rapidly. There have 
been no stocks of hematite in the public stores for several 
years. The storing of hematite iron was commenced in this 
district in 1895, but none has been lodged in Connal’s since 
March, 1906; the makers of hematite iron found it was not 
to their interests to have their iron put into the public stores, 
and thus they took steps to prevent any further stock of it 
accumulating in these stores. The present quotation of East 
Coast hematite pig iron mixed numbers is 83s. for delivery over 
the first three months of this year. 


Iron-making Materials. 

The foreign ore trade has been dull throughout the 
past month. There has been a very large quantity imported 
under current contracts, but the amount of new business has 
been negligible. Consumers have had the good fortune to hold 
very large stocks, and their position has been strengthened by 
the recent period of idleness. They are, therefore, in no hurry 
to come into the market, and with prices on their present high 
basis, are rather disposed to hold back and await developments. 
Although inactive, sellers take a firm stand, and for Rubio 
of 50 per cent. quality the price continues at 22s. 9d. per ton 
delivered here. Coke is exceedingly scarce, and can only be 
obtained with difficulty, makers being oversold. There is 
very little available for early delivery, and prices are purely 
nominal. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades all the 
firms have had a busy time during the past year. The works 
were fully employed except during the two strike periods, and 
the output, particularly of plates, angles, bars and rails, has been 
the largest since 1907. The average net selling price of manu- 
factured iron by the firms connected with the Board of Con- 
ciliation and Arbitration for the North of England for the first 
two months of the year was £6 7s. 11.23d. per ton, and for the 
two months ending October 31st, £6 19s. 7.03d. per ton. The 
increase brought advances in wages to the ironworkers for 
April and May, June and July, and December and January, 
the advances being 3d. per ton on puddling and 24 per cent. 
on all other forge and mill wages. The wages at the blast 
furnaces are now 28 per cent. about the standard, a rise of 
8} per cent. during the year. At the close of the year the wages 
at the Cleveland mines were 33} per cent. above the standard. 
Several of the works resumed operations on Monday after the 
Christmas holidays. Some mills, however, will not be opened until 
Monday next. In the meantime ironmasters have taken advan- 
tage of the opportunity to effect repairs and alterations, and 
when operations are resumed will be in @ position to make up 
in some degree, perhaps, for the time lost owing to the recent 
railwaymen’s strike and the holidays. The demand for finished 
iron on every hand is brisk, and makers without exception are 
well off for orders ; some manufacturers, indeed, describe the 
situation as too good, and it is known that more orders are 
pressed upon them than they can undertake. The steel makers 
have never been so busy, especially those who are supplying 
shipbuilding, for which the call is now quite pressing. Con- 
tract work of this description is stated to be of such extent 
that it will keep producers busy over the whole of this year. 
All prices are fully maintained, and show an upward tendency. 
Common iron bars are £8 10s.; best bars, £8 17s. 6d.; best best 
bars, £9; iron ship plates, £8; iron ship angles, £8 10s.; iron 
girder plates, £8 2s. 6d.; iron boiler plates, £8 17s. 6d.; iron 
sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
packing iron, £6 15s.; light iron rails, £7; steel bars, basic, £8 ; 
steel bars, Siemens, £8 5s. to £8 10s.; steel ship plates, £9 ; 
steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, £7 17s. 6d.; 
steel sheets, singles, £8 15s.; steel sheets, doubles, £9; steel 
hoops, £8 2s. 6d.; steel strip, £8—all less the usual 24 per cent. 
f.o.t. Steel rails are £6 15s., and steel railway sleepers, £7 2s. 6d., 
net f.o.b. Cast iron railway chairs are £4 10s. to £4 12s. 6d.; 
cast iron pipes, Ijin. to 2in., £6 12s. 6d. to £7; 3in. to 4in., 
£6 5s. to £6 7s. 6d.; 5in. to 24in., £6 to £6 2s. 6d.; and cast iron 
columns, plain, £7 7s. 6d., f.o.r. at makers’ works. Iron and 
steel galvanised corrugated sheets, 24 gauge, in bundles, stand 
at £12 15s. to £13 f.o.b., less the usual 4 per cent. 


Coal and Coke. 

Business in the coal trade has been restricted, chiefly 
by the holiday influence. There is very little prompt coal about, 
and for the few available lots fancy prices have been obtained. 
For January loadings there is a very large inquiry, but as sellers 
were not in the humour to operate except at prices above the 
general idea, few transactions have been recorded, and on the 
whole business is in abeyance until next week. Quotations, 
however, are fully firm for all grades, steam coals being excep- 
tionally scarce and strongly held. The quotation for best 
Durham gas coals is 16s., and seconds are at 15s. The demand 
for coke is considerably in excess of the supply. Foundry 
coke is about 30s. per ton, and for good Durham furnace coke 
the price at Teesside blast furnaces is from 28s. to 30s. 


Northern Firm’s New Contract. 

It was announced this week that the contract for the 
whole of the structural steel work for the workshops of the 
Victoria State shipbuilding extablishment at Williamstown 
had been awarded to Dorman, Long and Co., Limited, Middles- 
brough. It is interesting to note that the contract was secured 
in face of severe competition not only from the United States, 
but from the Continent. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Round the Works. 

Very few of the ircn and steel works, whether in the 
heavy or lighter departments, have resumed operations as yet, 
and a general holiday feeling prevails in the city. By Monday, 
however, things will have resumed no1mal conditions practically 
all round, and the pressure of work awaiting the new year will 
by then be seriously tackled. Since the general “ shut down ” 
last Tuesday week a’ very great deal has been accomplished in 
the way of repairs to furnaces, boilers, and machinery, while 
in other cases extension work has keen pushed on with, for if 
the ‘“‘boom”’ only continues much is anticipated ficm 1913. 
The difficulty of old contracts on new high prices of raw material 
will no longer exist, so that the profit margins sLould prove 
considerably broader—more in keeping, indeed, with the out- 
ward show of prosperity. Whilst the employés have been 
holidaying fresh contracts have been signed by many of their 
employers. One of the principal home railways, encouraged, 
apparently, by the prosperous times, has placed a big order 
with a Sheffield firm for steel boiler tubes required for the whole 
of the year. In previous years the contract has been split up, 
1 understand, but on this occasion the work has all been given 
to one firm. The Edinburgh and District Tramways have come 
to Sheffield for their requirements over 1913, and four firms 
appear to be sharing the contract, which is for steel crossings 
and points, tools, and files. ‘The East India Railway has given 
a good order to another firm for buffer springs, and an East End 
company has secured the steel requirements for the year for a 
big colliery. Other contracts arranged include one with the 
Mersey Docks and Harbour Board. 


The Armament Firms. 
After all, as I have pointed out before, the strength 

of the trace “ boom,” so far as Sheffield, at any rate, is con- 
cerned, really lies in the armament departments, and it is this 
very fact which enables one to anticipate one, two, or even 
three more years of prosperity before the reaction comes. 
Things were busy enough in that direction at the close of last 
yea1, but 1912 has beaten all records, whilst in front of us there 
seems no limit to the possibilities. The British Government 
has found work for the various armament firms in connection 
with the building of the battleships Delhi, Benbow, Marl- 
borough, and Iron Duke, and the battleship-cruiser Tiger, 
making in all about 25,000 tons of armour, besides ship castings, 
guns, and projectiles. Heavy marine forgings and castings 
have throughout the year been in strong demand, while the 
requirements of foreign admiralties have been on a particularly 
large scale. The general unrest in South-East Europe, the Near 
East, and Tripoli has meant a good deal to the Sheffield arma- 
ment firms. Very heavy consignments of shell have been 
despatched to Spezzia to the order of the Italian Government. 
and at the same time the warlike wants of Turkey were also 
being attended to; and although peace is being discussed in 
London, there is not wanting plenty of evidence that not only 
Britain, but other countries are taking such precautions that 
in certain eventualities they would not be found unprepared. 
There is no secret, for instance, about the fact that for months 
Sheffield-made shell has been steadily accumulating at Woolwich 
Arsenal. 


Le 


Railways and Trams. 

The industrial output has been almost as active. The 
great strides made in railway develcpment in India and the 
Colonies have meant very much to Sheffield, which Las enjoyed 
a large share in the contracts sent over. Amongst our leading 
customers have been the East Indis, Southern Mahratta, and 
the Bombay and Madras Railways. A considerable amount of 
work has been done also in the shape of electric tramcars for 
South America. These contracts have come chiefly through 
Preston firms, but for a long time now practically weekly ship- 
ments of this class of manufactures have been made. Home 
railways, too, have placed increased orders, not only for wagons 
—many of which have been built at Rotherham—but for engine 
tubes, smoke tubes, axles, tires, engine cranks, wheel centres, 
superheater castings, and many other accessories required in 
their own works. 


Tools and Cutlery. 

The wave of prosperity has not failed to influence 
for good the file and edge tool trade, in which department 
Sheffield’s industry has experienced an expansion of business 
with the Colonies during the year. There certainly was a set- 
back in the November cutlery exports, but, taken as a whole, 
1912 witnessed a very appreciable increase, in which the electro 
and silver plate firms have also shared, the volume of orders 
for spoons and forks having been unprecedentally large. 


Raw Material. 

Since the coa strike the prices of pig iron, which at 
the end of last year stood at about the same level as at the close 
of 1910, have been steadily rising, and the new year is entered 
with prices all round for hematite and common iron alike 20s. 
to 22s. per ton higher than in January, 1912, the comparison 
being, delivered in Sheffield :— 

December, 1911. December, 1912. 
. d. . d 


s. 





East Coast hematite .. .. .. 4 88 0 
West Coast hematite .. =e ee 
Lincolnshire, No.3... -— os 1c. 2s 


Derbyshire pig iron prices have risen in a similar ratio. The 
official quotation for local bars has gone up during the year 
from £7 5s. to £9, the last advance of 10s. made a few weeks ago 
anticipating that of the Staffordshire makers ; and the price of 
Siemens and Bessemer billets has also risen, the demand being 
very heavy. The imports of Swedish iron have of late largely 
increased, and everything points to an advance in prices, which 
have been stationary for a good time. 


Fuel. 

It is interesting to note that 1911 closed with coal 
prices in South Yorkshire about Is. per ton higher than 1910, 
railway contracts made in December, 1911, and forward con- 
tracts averaging 9s. 9d. to 10s., as compared with 8s. 9d. to 9s. 
in 1910. The past year closed with railway contracts just made 
at lls. 6d., an advance of 2s. 6d. roundly in two years. Quite 
a feature is the relatively very high price of clean small coal, 
washed cobbles, nuts, and slack, as much as Ils. per ton at pit 
being realised for washed cobbles, against lls. 6d. for best 
hards. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business in Pig Iron Warrants. 

THE present week, as the last, is shortened by holidays 
as far as markets are concerned. But a fair business has been 
done since last report in Cleveland warrants. There has been 
considerable inquiry for future delivery, the fact being that of 
late not a few consumers have found themselves short of supplies 
and they have been making provision against coming require- 
ments. Business has been done in Cleveland warrants between 
67s. 11$d. and 67s. 8d. cash, 68s. 5d. and 68s. 2d. one month, 
and 68s. lld. and 68s. 94d. three months. Transactions have 
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also taken place at 67s. 9d. and 67s. 10d. for delivery in eight 
days, 67s. Lid. eleven days, 68s. ld. fourteen days, and 68s. 3d. 
for February l4th. The past week’s arrivals at Grangemouth 
of pig iron from Middlesbrough and district amounted to 
4210 tons, which brings up the total imports for the year to 
455,223 tons, and this quantity shows a decrease compared with 
that of the preceding year of 23,503 tons. 


Scotch Pig Iron Trade, 

There has been a steady demand for Scotch pig iron 
up to the New Year holidays, and the outlook is favourable to 
the makers. Prices have been well maintained. Free at ship 
at Glasgow, Govan and Monkland, Nos. 1, are quoted 76s. 6d.; 
Nos. 3, 75s.; Carnbroe, No. 1, 8ls.; No. 3, 77s.; Clyde, No. 1, 
82s.; No. 3, 77s.; Calder and Summerlee, Nos. 1, 82s. 6d.; 
Nos. 3, 77s. 6d.; Gartsherrie, No. 1, 83s.; No. 3, 78s.; Langloan, 
No. 1, 83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 
8ls.; Eglinton, at Ardrossan or Troon, No. 1, 77s.; No. 3, 
76s.; Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Dalmeilington, at Ayr, No. 1, 79s.; No. 3, 77s.; Shotts, at Leith, 
No. 1, 82s.; No. 3, 77s.; Carron, at Grangemouth, No. 1, 83s.; 
No. 3, 78s. per ton. Shipment business in pig iron has been 
small, amounting to 1772 tons foreign and 1576 coastwise, the 
total of 3348 tons comparing with 8650 in the corresponding 
week of last year. The total shipments for the year are 267,766 
tons, which come short of 1911 by 29,103 tons. 


Hematite Pig Iron. 

There has been nothing done in our market in Cumber- 
land hematite warrants, but the quotations are steady. Com- 
paratively large quantities of Scotch hematite pig iron have been 
going into the yards of consumers, in preparation for use after 
the New Yearholidays. The current price is 87s. 6d. for delivery 
in railway trucks at West of Scotland steel works ; but for future 
business 90s. is being quoted. There has in recent weeks been 
a considerable increase in the imports of hematite ore, but the 
quantity received is still about 90,000 tons less than in the 
preceding year. 


Finished Iron and Steel. 

The finished iron and steel works are closed this 
week for the New Year holidays. They have had a most strenu- 
ous year, and the output is generally believed to have been 
the greatest in the history of these important industries. The 
malleable iron trade has been more prosperous than it promised 
to be at the beginning of the year, and this has been mainly 
due to the amalgamation of the producers, which has eliminated 
the former element of ruinous competition. There is a fair 
amount of work on hand, and the export department promises 
well. Scotch crown bars are quoted £8 10s.; best bars 
£8 17s. 6d.; and best horseshoe iron, £9 per ton, subject to 
the usual 5 per cent. discount, Clyde delivery. The steel 
makers have contracts in hand that will keep them busy well 
into the new year. Some of them were inclined to shorten the 
holiday, but the workmen have been generally averse to this, 
so that in most cases operations are suspended for the entire 
week, except such as have been found necessary for the repair 
of plant. ‘Chere has been comparatively little done in the steel 
market this week, but the inquiries are reported to be of con- 
siderable importance. Steel angles are quoted £8 ; ship plates, 
£8 7s. 6d.; bars, £9; and boiler plates, £9 2s. 6d., all less 5 per 
cent. discount for Clyde delivery. 


Shipbuilding and Engineering. 


The holidays have been shortened by some of the 
shipbuilding firms on the Clyde, owing to the pressure that is 
being brought to bear upon them for the delivery of vessels. 
The output of the Clyde during the year is the largest on record, 
amounting to 640,529 tons, compared with 630,583 in the pre- 
ceding year; while the marine engines constructed give a 
total of 878,326 indicated horse-power, against 786,889 in the 
preceding year. The work accomplished in boilers and auxiliary 
ship machinery has been great in proportion. It is estimated 
that the work on the stocks and that in builders’ hands which 
has not yet reached that stage will give a total of fully 800,000 
tons, or 150,000 tons more than the amount launched through- 
out the past year, so the prospect is that the resources of the 
Clyde will be taxed to the utmost in the coming year. There 
is also a great amount of work in progress in the general 
engineering branches. 


Important Shipbuilding Combine. 


The announcement is made that an arrangement has 
been concluded between Swan, Hunter and Wigham Richardson, 
Limited, shipbuilders and engineers, of Wallsend and Walker- 
on-Tyne, and Barclay, Curle and Co., Limited, shipbuilders and 
engineers, of Whiteinch, Glasgow, under which an exchange of 
shares will be made, and a community of interests thus esta- 
blished, which it is anticipated will work to the mutual advantage 
of these companies. The companies have each great facilities 
for shipbuilding and ship repairing work, and in the case of 
Barclay, Curle and Co., it is expected that these will be largely 
extended. 


The Coal Trade. 

Business is very quiet this week in the coal trade. 
The collieries are shut down for the holidays, and the work of 
loading vessels at the ports is reduced to a minimum. The 
tone of the coal market is quite firm, and prices are unchanged. 
The aggregate coal shipments at Scotch ports during the year 
reach 15,556,560 tons, being 1,193,353 tons less than in 1911. 
Fully 1,000,000 of this decrease is due to the national strike 
of colliers in the early part of the year. That loss, it is believed, 
could easily have been recovered had it not been for delays 
caused by strikes of dock labourers, and the inadequate facilities 
afforded for the haulage of coal by the railway companies. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mining Development in South Wales. 

Ir has long been within the knowledge of old colliery 
authorities that the new year promised to see some very import- 
ant mining developments begun in South Wales. Along the 
line of the Brecon and Merthyr railway, several colliery enter- 
prises are already bearing fruition ; 500 tons a day at Bedwas 
Navigation Colliery are to be increased to 2000, while at the 
Britannia, Pengarn, the Powell Duffryn is preparing for a large 
output. Then, nine miles from Newport, Mon., is the Pentwyn 
Colliery, Machen, which is expected to yield 1000 tons per day. 
In addition, the Rhymney Iron Company is about to develop 
its Mardy Colliery. 


Belgian State Railways. 


It was reported on ‘Change that the new orders for 
small coals on account of the Belgian railways has been secured 
by Morgan, Wakley and Co., Limited, and Pyman, Walson and 
Co., Limited. The quantity is 100,000 tons, and will be in 
addition to the large order previously secured. 


Austrian Navy Inquiries. 
In addition to the inquiry for 15,000 tons of patent 
fuel, the Austrian Naval Authorities ask for tenders for large 
Welsh steam coal. 





Cardiff. 

There was much quietness at Cardiff at Christmas 
time, and little business was done. Buyers were unwilling to 
pay the high figure demanded and waiting was the order of the 
day. Tonnage arrived slowly, some shippers being better off 
than others. Market for spot positions slightly irregular. 
Coalowners very hopeful as to market prospects for January, 
and the high quotations remained. Quotations :—Steam coal : 
Best Admiralty, large, 18s. 6d. to 19s.; best seconds, 18s. to 
18s. 6d.; seconds, 17s, 6d. to 18s.; ordinaries, 17s. to 17s. 6d.; 
best drys, 18s. to 18s. 9d.; ordinary drys, 16s. 6d. to 17s. 6d.; 
best bunker smalls, lds. to 15s. 6d.; best ordinaries, I4s. 6d. 
to 15s.; cargo smalls, 18s. to 14s.; inferiors, 12s. 6d. to 13s.; 
washed smalls, 14s. 6d. to 15s.; best Monmouthshire black vein, 
large, 17s. 6d. to 18s.; ordinary Western, Its. 9d. to 17s. 6d.; 
best Eastern Valleys, 16s. 3d. to 16s. 9d.; seconds, 15s. 9d. to 
lés. 3d. Bituminous coal: Best households, 19s. to 20s.; 
good households, 17s. to 18s.; No. 3 Rhondda, large, 17s. 6d. 
to 18s. 6d.; smalls, 14s. to 15s.; No. 2 Rhondda, 15s. 6d. to 
16s. 6d.; through, 14s. to lis.; No. 2 smalls, 13s. to 14s.; best 
washed nuts, lts. to 17s.; seconds, 15s. to Its.; best washed 
peas, lds. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 22s. 
to 24s. Coke: Special foundry, 31s. to 33s.; good foundry, 
27s. 6d. to 30s.; furnace, 24s, to 26s. 6d. Pitwood, 21s. to 21s. 6d, 


Newport (Mon.). 

The holidays were answerable for great interruption 
of business, and shipments only came up to 52,520 tons to 
foreign and 8050 tons to coastwise destinations. There 
was scarcely any prompt business and reports were current 
on ‘Change that colliery owners were heavily booked for the 
early part of the new year. Latest : No modification of figures, 
either for prompt or forward. Sellers very sanguine as to 
prospects for January. Smalls held firmly. Pitwood continued 
irregular. Closing quotations as follow :—Best Newport, Mon., 
black vein, large, 17s. 3d. to 17s. 9d.; Western Valleys, ts. 6d. 
to 17s. 3d.; Eastern, 16s. to 16s. 6d.; other kinds, 15s. 6d. to 
l6s.; best smalls, 13s. to 13s. 6d.; seconds, 12s. to 13s. Bitu- 
minous : Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. to 17s. 6d. 
Patent fuel, 21s. to 22s. Pitwood, 21s. to 22s 

Swansea. 

Greater activity was shown last week than at any 
similar period although the weather wasofthestormiest. Latest :— 
Avery steady tone was shown in the anthracite trade on resump- 
tion of business. Demand very good. Swansea large firm for 
prompt delivery. Red vein well maintained. Machine nuts 
and cobbles strong ; firm values. Rubbly culm a trifle weaker. 
Duff scarce and hard to get. In steam coal steady inquiry. 
Bunkers strong. Latest :—-Anthracite: Best malting, 23s. 6d. 
to 25s. 6d. net; seconds, 21s. 6d. to 22s. 6d. net; big vein, 
19s. 6d. to 21s. 6d., less 24; red vein, 15s. 9d. to 16s. 6d., less 
24; machine-made cobbles, 21s. 9d. to 23s. 9d. net ; Paris nuts, 
23s. 6d. to 25s. 9d. net ; French nuts, 23s. 6d. to 27s. net ; Ger- 
man nuts, 23s. 6d. to 26s. 9d. net ; beans, 20s. td. to 23s. 6d. 
net ; machine-made large peas, 12s. to 14s. net ; rubbly culm, 
6s. 9d. to 7s. 3d., less 24; duff, 4s. 9d. to 5s. 6d. net. Steam 
coal: Best large, 17s. 6d. to 19s.; seconds, 14s. 9d. to 17s. 6d.; 
bunkers, 13s. 6d. to 17s.; smalls, 10s. 6d. to Lls. 9d., all less 24. 
Bituminous : No. 3 Rhondda, 17s. 9d. to 19s.; through, 15s. to 
15s. 6d.; smalls, 13s. 6d. to 15s. 6d., all less 2}. Patent fuel, 
18s. to 18s. 6d., less 2}. 


Iron and Steel. 

In the Swansea district the steel trade continued to be 
of the most buoyant character, yielding a good forecast of the 
future. Clearances have been very large. Dowlais dispatched rails, 
&c., every day last week, and now officials say the rail banks are 
clear for next week’s work. Latest prices :—Pig iron: Hematite 
mixed numbers, 82s. 3d. cash, 82s. 7d. month ; Middlesbrough, 
67s. 5d. cash, 67s. 10d. month ; Scotch, 73s. 6d. cash, 73s. 10d. 
month ; Welsh hematite, 90s. to 92s. 6d. d.d. nominal; East 
Coast, 89s. 6d. to 90s. c.i.f.; West Coast, 90s. c.i.f. Steel bars : 
Siemens, £5 17s. 6d. to £6; Bessemer, £5 17s. 6d.; heavy sec- 
tions delayed. Iron ore, 21s. to 21s. 6d. 


Tin-plate. 

In the tin-plate trade very little work was done after 
Tuesday night. Prices :—Ordinary plates, 15s. 44d. to 15s. 6d.; 
C.A. roofing sheets, 30g., £10; big sheets for galvanising, 30 g., 
£10; finished black plates, £11; galvanising sheets, 24 ¢., 
£12 10s. to £12 12s. 6d. Block tin, £229 10s. cash and £229 three 
months. Other quotations : Copper, £76 Lls. 3d. three months, 
£77 lls. 3d. three months. Lead: English, £18 7s. 6d.; Spanish, 
£17 18s. 9d. Spelter, £26 10s. per ton. Silver, 28{%d. per 
ounce, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 11th. 


LARGE orders are expected to be closed before Saturday for 
rails for Canadian roads. Final details as to delivery are 
now being arranged. The Steel Corporation has ordered 3000 
tons of 60 Ib. rails for Formosa. The Canadian mills are 
sold ahead throughout 1913 and future requirements will be 
filled in mills on the side of the border. The Southern Pacific 
has ordered 30,000 tons rails from the Illinois Steel Com- 
pany and the Philadelphia and Reading takes 24,000 tons from 
the Pennsylvania Steel Company. The Lackawanna and 
Bethlehem have ordered 5000 tons each, and the Carnegie takes 
4000 tons. More than 50,000 cars are now being arranged for, 
and new inquiries are coming in daily. The New York Central 
has booked an order for 1000 steel hopper cars, which brings 
the number of cars ordered by that company during the past 
eighteen months up to 40,000. Orders have been placed for 
6000 tons steel for the building of the Consolidated Gas Com- 
pany’s building in this city, and 6000 tons for municipal pier 
extensions in Boston. The demand for all sorts of steel material 
from abroad is increasing. The accumulated orders on the 
books of the United States Steel Corporation to be announced 
this week, it is expected, will show a surplus of 8,000,000 tons 
or not much below it. Warehouse prices on plates have been 
advanced to 2.15. A new schedule is out for wrought steel 
pipe prices. All kinds of wire products are being liberally pur- 
chased for February delivery. The orders this week for basic 
for first quarter delivery was 30,000 tons. Several hundred 
ovens have been fired in the Connellsville and Latrobe districts, 
but with this increase this output is not equal to furnace and 
foundry requirements. Prices for refined bars are being held 
very high. It is estimated that this year’s pig iron output will 
be 5,000,000 tons in excess of last year. Stocks will be practic- 
ally exhausted. The production of crude steel will be relatively 
greater. The difficulty at the Carnegie Works has been practic- 
ally adjusted. It is reported that the just issued copper state- 
ment shows something like ten million pounds. Domestic 
buying is curtailed until the exact figures are known. There will 
be active buying to cover February requirements. ‘There was a 
falling-off in domestic purchases. Production was curtailed 
by 10,710,003 pounds. Exports increased 8,285,208 pounds. 
Surplus stocks have been increased 40,000,000 pounds since 
September, which served to restrain buying, but producers held 
prices yp. 





New York, December 18t},, 


Rai orders on the books of the steel mills for 1913 are est. 
mated at close to 4,000,000 tons, which is greater than the 
output of 1911, and probably than that of 1912, although the 
latter output has not been ascertained. ‘The Harriman lines ure 
practically ready to distribute their orders for 250,000 tons 
during January. ‘The Southern Pacific order has been awarded 
for 1913 for 30,000 tons. Car orders for December are calculated 
as being between 40,000 and 50,000 tons, and there are many 
prospective orders in sight. The mills are welcoming the tem- 
porary decline in orders, as it will enable them to catch up. No 
changes from present rates are expected until after January 1s:. 
Heavy purchases have been made of basic and Bessemer stev| 
for the first half of next year. The Pittsburgh Steel Company 
has contracted for 30,000 tons of basic and other orders amount 
collectively to 20,000 tons. Including some off-grade, basic 
amounts to 50,000 tons. All lines of crude iron are moving 
with a fair degree of activity. Concerns that are adding to their 
present open-hearth steel capacity are hurrying construction 
to be ready as soon as possible for the held-up demand. On 
account of the high price of coke, it has been impossible for sonic 
weeks past to get accurate quotations on first quarter delivery. 
Lack of labour continues to be the chief handicap in the coke 
region where the week’s output has fallen off from 404,000 ton 
to 393,000 tons for the week. The tone of the market wil! 
continue very strong, and it is uncertain whether the urgen: 
demands can be properly supplied. The copper market con- 
tinues active and prices are weakening. Domestic consume: 
are buying sparingly, as they anticipate a reduction in prices. 
Present price for electrolytic 17}. The amount afloat has been 
diminished by 1230 tons. Blast foundries are buying very 
cautiously at 16}. 





CATALOGUES. 

THe Lanepon-Davies Moror Company, 110, Cannon-street, 
London, E.C.—A new pamphlet sent to us by this firm has 
reference to standard alternating-current motors. Extensive 
price lists of single-phase squirrel-cage and slip ring motors are 
included. ‘There are illustrations of motors coupled to pumps, 
fans, &c. Starters of various types suitable for use with the 
firm’s alternating-current motors are also dealt with. 

Ruston, Procror anp Co., Limited, Lincoln.——Publication 
No 3229 has reached us. It has reference to the Ruston oil 
engines for crude and residual] oils. ‘The publication is compiled 
on the same lines as others issued by this tirm, all the component 
parts of the engines being well illustrated and described. These 
engines are claimed to be economical and simple; they have 
no air compressor, and they work with moderate compression 
and explosive pressures. The makers also claim steady running 
at all loads and efficient lubrication. 


W. T. GLovER AND Co., Limited, Trafford Park, Manchester. 

A compact little handbook for the waistcoat pocket has recently 
been published by this firm. 1t combines in a handy form 
regulations and data of considerable utility to those interested 
in the application of electricity to mining work. It also contains 
the recently issued rules, with the Home-oftice memorandum 
appertaining thereto ; also data and formule likely to be ot 
assistance in the selection of cables for colliery work. At the 
end of the book are given a number of illustrations of accessories 
and fittings made by the above firm for this class of work. 


Sin W. G. ARMSTRONG, WHITWORTH AND Co., Limited, Open- 
shaw, Manchester.—-lhe second edition of this firm’s catalogue 
of high-speed twist drills contains prices and particulars and 
tables of cutting speeds and feeds, together with information 
as regards grinding. The drills are made in several qualities, 
with straight or taper shanks, of uniform twist and polished in 
the flutes so as to ensure ease in working and long life. Fromm 
the same source we have received a pamphlet containing a 
reprint of a paper read by Mr. J. M. Gledhill before the Elswick 
Engineers’ ana Foremen’s Association on *‘ The Practical Use 
of High-speed Tool Steel.’’ In this address the author shows the 
great economy resulting from the various applications of high- 
speed steel, and describes the process of manufacturing this 
class of material. ‘The pamphlet is well illustrated. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Claude Crompton, hitherto 
manager of the lamp shop of Crompton and Co., Limited, 
has severed his connection with that company. 

We are asked to state that Mr. 8S. F. Edge has become chair- 
man of United Motor Industries, Limited, and that Mr. E. de 
Rodakowski has resigned that position and taken up the post 
of managing director. 

Sanpycrorr LiMiTED announces that it has accepted, with 
regret, the resignation of Mr. W. O. Rooper, M. Inst. C.E., its 
technical manager. We understand that Mr. Rooper is opening 
offices at 30, College-street, Cannon-street, E.C., where he will 
act as adviser to several mining companies. 

Mr. Puivip 8. Donerry, of 25, Victoria-street, Westminster, 
London, 8.W., asks us to state that he has been appointed sole 
British agent for the sale of locomotives manufactured by the 
Société Anonyme de Saint Leonard of Liége, and also for rail- 
way bridges, points, and crossings manufactured by the Société 
Anonyme du Nord de Liége. 

In continuation of the notice which appeared on page 370 
of our issue of October 4th last, Messrs. Barry, Head and Co. 
inform us that the London agency of William Whitwell and Co., 
Limited, of Thornaby Ironworks, Stockton-on-Tees, has now 
been transferred to Messrs. George Warren and Co., of Chester- 
field House, 98, Great Tower-street, E.C., while that of the 
Middlesbrough Steel Strip and Hoop Company, Limited, of 
Commercial-street, Middlesbrough, has been transferred to 
Mr. H. B. Sparrow, of 65, Fenchurch-street, E.C. Messrs. 
Barry, Head and Co. themselves sail for Vancouver, B.C., in 
March, and hope to establish their business there in May. 








Contract.—The City Corporation of Nottingham has 
accepted the tender of Messrs. Gibbons and Turner, of Notting- 
ham, licensed contractors for the ‘‘ Piketty ’’ system of rein- 
forced concrete, for the execution of the river Trent protection 
works, in accordance with the plans of Mr. Arthur Brown, 
M. Inst. C.E., city engineer. 

TREAT TO WorKERS’ CHILDREN.—On Saturday last, in the 
Mechanics’ Large Hall, Nottingham, was held the Christmas 
entertainment which is provided by Mr. Jardine, engineer, 
of Nottingham, and Mrs. Jardine, for the children of the work- 
people employed at the various factories. This is the twenty- 
eighth year in succession that Mr. and Mrs. Jardine have enter- 
tained the children, who this year numbered over 1500. To 
this entertainment are also invited those people now employed 
at the works who as children attended the entertainment 
and who have worked continuously for Mr. Jardine since leaving 
school. The children dispersed about nine o’clock, having 
spent a most enjoyable and happy evening. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e. : 
(From our own Correspondent.) 
Rheinland- Westphalia. 

SATISFACTORY accounts continue to be given regarding 
demand and employment in the principal departments of the 
iron and steel industry. At a meeting of the Pig Lron Conven- 
tion at Cologne on December 21st, both the inland and foreign 
business in pig iron was stated to be exceptionally good. The 
majority of home consumers have already covered their re- 
quirements for the first quarter this year, and the blast furnace 
works are engaged to their fullest capacity, On December 30th 
a general meeting of the Siegerland Iron Ore Syndicate took 
place, when accounts were given concerning the year’s business. 
Vemand and sales in November last year were satisfactory, 
although considerably hampered by the short supply of wagons. 
The Rhenish-Westphalian group of ironfounders resolved upon 
an immediate advance of M.2 per 100 kilos. for building and 
machine castings at their meeting on December 19th. ‘Lhere 
has been considerable activity in the bar industry, and prices 
are showing much stiffness. For girders and sectional iron a 
good demand has also been generally experienced, and the plate 
and sheet trade is in a healthy condition, though perhaps a 
little less animated than during November. 


The German Coal Market. 

There was a good deal of life shown in the home depart- 
ment of the coal trade just before the holidays, the cold weather 
having increased the demand for all sorts of house fuel, and 
prices are remarkably stiff. Coke has, likewise, met with a 
brisk request. 


Austria-Hungary. 

At a meeting of the Union of the Iron and Mining 
Industries of Austria, which was held on December 23rd, a 
satisfactory condition was reported to prevail in the principal 
trades, the iron and steel foundries being especially well engaged, 
although the keen competition of foreign firms was having a 
most unfavourable influence on the machine industry. ‘he 
wagon building shops, though certainly not engaged to their 
fullest capacity, are well occupied, an improvement having been 
felt of late. On the whole, the market shows a pretty firm 
tone, The demand for all sorts of coal has been brisk during 
this and the last week, and prices are well maintained. 


Tne Belgian Iron Industry. 

Accounts remain satisfactory with regard to the 
market for iron and steel, which is maintaining its strength and 
activity to the end of the year and beyond, for the mills and 
factories have excellent order books and do not, therefore, care 
to sell too far ahead. A good deal of firmness is shown in all 
the different trades, but there have been no changes worth 
speaking of in quotations since last week’s letter. Advances, 
however, are likely to be made during the next quarter. The 
position of the coal trade in Belgium is decidedly good, both as 
regards demand and the condition of prices. 





From the Swedish Iron Market. 

Accounts given at the meeting of the Swedish Iron- 
works on November 30th show the position all round to be | 
favourable and improving. Export tigures for the first three 
quarters of 1912 show considerable advances when compared 
with former years, except as regards bars and heavy semi- 
finished pipes. Exports in pig iron were heavy, exceeding at 
the end of October the deliveries in 1911 by 33,700t. There 
were [03 blast furnaces at work at the end of October, 1912, 
as compared with only 84 in 1911; the steel works are strongly 
occupied both for home and foreign demand, and many are 
sold torward until the end of the first quarter of this year. 








CALENDARS, &c., FOR 1913. 

Many wall calendars, &c., for 1913 have reached us. From 
Henry Simon, Limited, of Manchester, we have received the 
usual excellent wall or desk calendar with daily tear-off sheets. 
The general style of this calendar must now be well known to 
our readers.—The firm of Alfred Herbert, of Coventry, has sent 
a calendar with monthly tear-off sheets, each sheet bearing an 
illustration of some form of machine tool.—-A similar calendar 
has also been received from the Baldwin Locomotive Works. 
Each monthly sheet in this case bearing a picture of a locomotive. 
—A neat little wall calendar with monthly tear-off sheets is 
also to hand from Clayton, Son and Co., Limited, of Hunslet, 
Leeds.—Another calendar of a similar kind has been received 
from the Midland and Textile Insurance Company, Limited. 

From the firm of E, and R. Turner, Limited, of Ipswich, we 
have received the usual useful little wall calendar with daily 
tear-off sheets.—An exceptionally large wall calendar with 
monthly tear-off sheets is to hand from George Cradock, Limited, 
of Wakefield.—Calendars with the dates of each day of the year 
1913 printed on cards have been received from John Smith and 
Co., of Grove Works, Carshalton, Surrey, and Urquhart, Lindsay 
and Co., Limited, of Blackness Foundry, Dundee.—The Welin 
Davit and Engineering Company, Limited, of 112, Fenchurch- 
street, London, E.C., has sent a new set of cards for use in 
connection with the frame previously issued by the firm. 
A large and well got up woh calendar has been forwarded by 
G. Isler and Co., Limited, of Bear-lane, Southwark-street, S.E. 

A neat wall calendar with monthly tear-off sheets has been 
sent by Greenwood and Batley, of Leeds.—The Hart Accumu- 
lator Company, of Marshgate-lane, Stratford, has sent an ex- 
cellent blotting pad suitable for office use.—Bruce, Peebles and 
Co., Limited, of Edinburgh, have also forwarded us a very 
elaborate combined blotting pad and calendar, got up on similar 
lines to that issued last year. The colour of the blotting paper 
on this occasion, however, is khaki. The usual reference book 
at the side of the blotter contains abridged specifications and 
approximate price lists of the firm’s manufactures. The 
major portion of the book contains squared paper ruled 
with ten lines to the inch, and postcards are inserted at 
the end which are intended for the use of engineers who may 
require further information relating to Bruce, Peebles’ manu- 
factures. On the inside of the back cover of the book there are 
calendars for the years 1913 and 1914. 








THe Lonpon AND NortH-WeEsTERN RatLtway Company's 
GENERATING STATION AT WEMBLEY.—The first piece of work in 
connection with the building of the electrical generating station 
of the London and North - Western Railway Company at 
Wembley has consisted of sinking an artesian well, the contract 
for which was awarded to the Artesian Well-boring Company, 
of 165, Pentonville-road, London. The bore is 500ft. deep, 
the diameter for half the depth being 15in. and for the other 
half 12in. At a recent test, which we were afforded an oppor- 
tunity of witnessing, the supply of water was found to amount 
to 15,500 gallons per hour. The standing water level is 5lit., 
and the pumping level 80ft. below the surface. A single-acting 
air compressor running at a speed of 180 revolutions per minute 
is being used for bringing the water to the surface. The pressure 
is 110lb. The boring was started in yollow clay; blue clay 
was reached 24ft. below the surface, mottled clay and pebbles 
at 105ft., sand and pebbles and chalk at 161ft. The latter 
continued to the end of the boring, viz., 500ft. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 

Any person may on any of the grounds mentioned in the Acts> 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent, 


INTERNAL COMBUSTION ENGINES. 


565. January 8th, 1912.—-Vatves or INTERNAL CoMBUSTION 
Enaines, A. J. Drake, The Gables, Hale-road, Hale, 
Cheshire. 


A is a four-stroke cylinder, B a two-stroke cylinder or first 
piston valve, C a second piston valve or distributing piston, 
D the exhaust pipe, E the inlet pipe, and F a port connecting 
the casings of the two valves B and C. The object of the inven- 
tion is to secure large and rapid valve openings and to obtain 


























power from one of the valves, namely, the valve B. When the 
valve B, moving downwards, is just about to uncover the port F 
the valve C is fully open to exhaust. When the exhaust stroke 
is completed the valve B is in its lowest position and the valve C 
is just opening the inlet E. The valve C in thus a distributing 
valve, while the valve B acts like the piston of a two-stroke 
engine which uncovers a port at the end of its stroke.—Decem- 
ber 11th, 1912. 


CONDENSERS AND FEED WATER HEATERS. 


2166. January 27th, 1912..-ConpENsING STEAM ON STEAM- 
SHIPS WHEN IN Port, W. Weir, of G and J. Weir, Limited, 
Cathcart, Glasgow. 

A is the main engine, Bthe main feed pump, C the auxiliary 
feed pump, D the auxiliary condenser, and E a direct-contact 
feed heater elevated 20ft. to 35ft. above the engine-room floor, 
The exhaust from the deck auxiliaries is conveyed to the con- 
denser D by the pipe F and the exhaust from the engine-room 
auxiliaries by the pipe G. The condensed auxiliary steam 
gravitates from the condenser through the pipe H to the bottom 
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of the feed heater E. A pipe J connects the pipe G with the 
feed heater so that the engine-room auxiliary exhaust may 
wholly or in part be turned into the feed heater if desired. 
Water is delivered from the feed heater by the pipe K to the 
feed pumps B and C. The feed pumps receive their steam from 
the pipe L. The steam supply through this pipe is controlled 
by a valve M operated by a float N in the feed heater. P and Q 
are the pump discharges to the main and the donkey boilers 
respectively. R and § are the circulating water inlet and dis- 
charge to the auxiliary condenser.—December 11th, 1912. 


CRANES AND CONVEYORS. 


12,761. May 30th, 1912.—ImMPrRovEeMENTs IN ELEcTRIC Boat 
Hoists, Armstrong, Whitworth and Co., Limited, and Roger 
Wright, both of Elswick Works, Newcastle-upon-Tyne. 

Referring to the drawing, A is an electric motor which drives 
through its shaft B a worm C and worm wheel D, a shaft E on 
which is a pinion F gearing with a ring G carrying pawls H engag- 
ing ratchet teeth I on the hoisting drum J. The shaft B, which 
is fitted with a hand brake K and a magnetic brake L, also drives 








through a bevel gear M a shaft N on which is a friction clutch O 
capable of clutching to the shaft N a pinion P meshing with a 
ring of teeth Q on the drum. The clutch is actuated by a fork 
R on a shaft 8 fast with which is a weighted arm T, which can 
be raised by a solenoid U connected to the lifting and lowering 
controller. When current is supplied to the motor to lift, the 
ring G is rotated anti-clockwise and the pawls drive the drum, 
the friction clutch being held out by the weight on the arm T. 
When the controller is reversed, however, the ring G is rotated 
clockwise and the drum is therefore free to rotate clockwise 
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under the pull of the slings; at the same time, however, the 
solenoid having put the clutch in, the motor is tending to drive 
the drum anti-clockwise through the clutch, but only with a 
force of, say, one-tenth of the load,so that when lowering the 
weight of the boat will easily overcome the tendency to lift, but 
as soon as the boat is water-borne the slings will be kept taut 
by this tendency, the drum being free to move anti-clockwise 
past the pawls as long as the handle of the controller is kept by 
the driver in the lowering position. When it is desired to cast 
loose the slings the current is switched off the solenoid by an 
independent switch and the controller handle is moved to the 
“stop ” position.—December llth, 1912. 


PUMPING AND BLOWING MACHINERY. 


19,230. August 22nd, 1912.—TurBine Pumps, B. E. D. 
Kilburn, Chancery-lane Station Chambers, High Holborn, 
London, W.C. 

The water comes into the pump casing at A and flowing 
through the inlet conduit B, the rotor C, and the pressure con- 
duit D, enters the pressure chamber E. The inlet conduit B 
extends up behind the rotor C as a thin rim, while the rotor like- 
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wise extends up behind the pressure conduit D. The narrow 
passages thus formed act as throttling chambers and shut off 
the interior spaces F and G. These spaces are utilised for 
balancing purposes. Thus the space F may be connected by a 
pipe H to the pressure chamber E or by a passage J to the 
pressure conduit D. The space G may be connected by a pipe 
K to the suction chamber A or to the atmosphere.— December 
11th, 1912. 


MEASURING AND TESTING INSTRUMENTS. 


MEASURING 
K6thener- 


27,357. December 6th, 1911.—DeEvice 
SreamM, Gas, or Liquip, C. A. Hartung, 
strasse, Berlin, W.9, Germany. 

The fluid entering at A lifts the float B and leaves at C. 
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rise of the conical float is proportional to the quantity flowing 
past it per unit of time. To measure this rise an electrical device 
is used. The float rod D carries an insulated cup E containing 
mercury and provided with two conical members F which dip 
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into an annular trough G containing mercury. The resistance 
betweeen the terminals H J measures the rise of the float.— 
December llth, 1912. 


MINES AND METALS. 


21,281. September 18th, 1912.—ImpRovEMENTS IN ELECTRIC 
a, eg Ernesto Stassano, of 17, Via Bogino, Turin, 
taly. 

In the drawings the casing A, which envelops the furnace 
chamber, carries two fixed stirrups B constituting at their upper 
parts supports C for the reception of the pivots D on the end of a 
cross member E having on its sides other pivots F situated at 
right angles to pivots D and mounted in bearings G which are 
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carried by an upper cross member or frame work. The sus- 
pension device thus comprises a single bar provided with two 
pairs of pivots, one pair being at its ends and one pair on its 
sides. An oscillatory or turning movement may be communi- 
cated to the chamber by means of the tooth wheel H, which, 
having a part J, adjustably mounted or otherwise and provided 
with a projection K that fits into a ring or socket fixed to the 
bottom of the casing A. The wheel H may be actuated by a 
pinion L driven by a motor.—December llth, 1912. 


LIGHTING AND HEATING. 


28,420. December 18th, 1911.—Muners’ Saretry Lamp ELec- 
tric Ligut Firrimnc, Daniel Morrison, of 41, John Dalton- 
street, Manchester. 

The construction of this lamp will readily be understood from 
the accompanying illustration. Letters on drawings show the 
following parts :—A, accumulator; B, bulb of lamp; C, cap 
of lamp; D, rubber glands or packing where poles emerge from 
battery ; E, metal terminals; F, filling space of absorbent ; 
G, gauze or tin cover; H, bed of fitting, with length of wire 
through centre extending beyond the sides forming pair of pins 
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or arms to fit into J-shaped slots; I, inner tubes through bat- 
tery from top to bottom fixed at sides thereof ; J, joint of fitting 
to battery, being a pair of pins or arms inserted into J-shaped 
slots formed in two plates K fixed on bottom of battery, which 
holds fitting to battery and terminals; K, plates or pedestals 
with a J aperture cut in same for the pins or arms ; L, lamp fit- 
ting with thread inside to receive lamp; M, celluloid frame or 
casing of battery ; N, removable cap, fitting aperture for charg- 


ing the battery with necessary fluid ; O, metal conductors pass- | 


ing down inner tubes I fixed at sides of battery ; P, poles or 
terminals of battery connected by conductors O to terminals 
C; Q, spring pushes or connections; R, rings to support bat- 
tery and fitting connected by uprights R!; §, insulating glands 


within lamp holder ; T, outside gldss of lamp ; U, lamp shield ; | 
X, lamp standards.— | 


V, reflectors; W, oil space of lamp; 
December 1ith, 1912. 


MISCELLANEOUS. 


1554. January 19th, 1912.—ImproveD Metuops or NEUTRAL- 
ISING ELEcTRIC CHARGES FoRMED ON TEXTILE F1BREs, 
PAPER, AND LIKE MATERIALS DURING THE WORKING PRo- 
cesses, Siemens Brothers and Co., Limited, of Caxton House, 
Tothill-street (communicated by Siemens and Halske Aktien- 
gesellschajt, Askanischer Platz, 3, Berlin, S.W.). 

According to this invention the electric charge on the material 
is neutralised by ionising the surrounding air by means of 
ultra-violet rays produced, for example, by the voltaic arc 
between iron electrodes or by mercury vapour lamps. In the 
upper drawing F is the textile or fibrous material to be neutral- 
ised, E is an earthed plate-shaped electrode, which may be a 
part of the operating mechanism, K is a compartment in which 
the source of the rays is placed and which transmits the rays 
which ionise the air through one or more windows in the base of 


the material itself, but only the air between it and the earthed 
conductor. The lower drawing shows an arrangement for this 
purpose. The fibrous material F, which may be composed of 
separate threads or of a continuous breadth is shown in section. 
E is an earthed electrode and Q the cross sections of mercury 
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vapour lamps, which may be regularly disposed between the 
insulated material and the electrode, and which send their light 
through the space between the material and the electrode, and are 
shielded from transmission in any other direction. The lamps 
may be arranged at right angles to the direction of movement of 
the material. Several modifications are described.— December 
11th, 1912. 


151. 





METHOD OF AND APPARATUS FOR 
W. Rance, 26, 


January 2nd, 1912. 

LAYING DRAINAGE AND OTHER Pipes, J. 
Plum-lane, Plumstead, Woolwich, Kent. 

| ‘This apparatus is for use in quickly setting and securing drain 

| and other pipes in position prior to and during the process of 

| jointing. It consists of three grip bars A which can be expanded 

| Simultaneously between two guide plates B by means of links C, 
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nuts D, and a right-and-left screwed shaft E. At one end the 
shaft E is notched as at F for the reception of a suitable key. 
At the other end it carries a rubber washer G whereby any loose 
jointing material or other foreign matter which may find its 
way into the interior of the pipe is swept out when the apparatus 
is being extracted.— December 11th, 1912. 


3801. February 15th, 1912.—Aprparatus ror LAyING AND 
Frx1nc Drain PIPes or For Srmitar Purposes, A. Martin, 
4, Nightingale-place, Woolwich, London, and E. W. A. 
Martin, 98, Herbert-road, Plumstead, London, 8.E. 

This apparatus is described as an expanding mandril for use 
in laying drain pipes whereby they may be brought into align- 
ment during the process of jointing. It consists of a shaft A 
screwed at one end and surrounded at the other by a sleeve B. 
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A double-shouldered valve operates within the oil chest, and tlio 
latter has spaced seats for the shoulders of the valve. An oi! 
pipe enters the chest between these seats, and a discharge pip 
leads from the oil chamber. One of the diaphragms forms a wall 
of the steam chamber of the head, and is at one end of the valvo, 
whilst a device can be adjusted against the other end of the valve 
adapted to counterbalance a given pressure in the steam head 
against the first-named diaphragm. There are three claims, 
1,035,713. TURBINE GoveERNor, H. F. Liedtke, Wilkinsbury, 
Pa.—Filed April 30th, 1912. 

There is a source of fluid pressure responsive to speed variation, 
A member is arranged to control a power regulating device, 
and associated with this member are a plurality of pistons 
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susceptible of movement under the influence of the source of fluid 
pressure. ‘These move the member in one direction in response 
to one kind of speed variation. Means are provided whereby 
the member is moved in the opposite direction in response to 
another kind of speed variation. There are ten claims. 


1,035,918. Car Braker, J. Caribou, Me.—Filed 
March 13th, 1912. 

In this mechanism there is a combination with the wheel 
and the rail of a brake shoe carrying a bell-crank lever, with u 
brake shoe carrier mounted on each end of it. The lever has a 
short arm and a long arm. A brake shoe is mounted on each 
carrier, and_means are’provided for supporting the lever and 


Thenser, 























moving it to bring the shorter arm shoe into contact with the 
wheel, thereby causing the wheel to apply a force to the lever, and 
thus making the long arm shoe to engage either the rail or the whee 
according as the wheel is turning one way or the other. Each 
of the shoes has two converging braking faces, the shorter arm 
shoe also having wheel flange receiving grooves adjacent to 
each face. There are seven claims. 
1,035,993. Arr Lirr Pump, W. B. Moore, Seattle, Wash.—Filed 
February 28th, 1911. Renewed January 11th, 1912. 
This pump has a rotatable pressure chamber provided with 
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The shaft A carries a three-armed member C and a similar | 

member D is carried by the sleeve. Links E fitted to these | 

members support three bearing bars F. A three-lugged sliding | 

member G is also connected by links to the bars F so as to regu- 
late their movement. A brush or other tool can be attached to 

| the end of the apparatus in order to sweep out the interior of 

| the pipe after operations are completed.—December 11th, 1912. 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 
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| 1,035,576. Automatic Om Stoker, W. F. Goodwin and G.| 
| Dawson, San Francisco, Cal.—Filed May 29th, 1911. 
| 





This is really a controlling valve comprising an oil chest or 
end, and a steam head, the oil chest haying flexible diaphragms 








the compartment. It is preferable for the rays not to traverse 





at opposite portions enclosing an intermediate chamber. 
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a spiral induction passage. A fixed liquid eduction pipe com- 
municates with the liquid side of this chamber and an air delivery 
pipe leads from the chamber and communicates with the rising 
There are nine claims. 


Peat Dryinec Apparatus, A. S. Cairncross, St. Paul, 
Minn., assignor to S. T. Wolfe, St. Paul, Minn.—Filed 
April 7th, 1911. 

The apparatus comprises a feed chamber with a heating 
apparatus arranged within it, means for actuating the heating 
apparatus being provided. There are a boiler and a furnace, 
with a rotating drying chamber connected with the combustion 
chamber of the furnace. screw conveyor connects the feed 














chamber and drying chamber, and a steam coil is arranged 
within the drying chamber. There is a connection between 
the steam coil and boiler. Conveyor blades are supported by 
the steam coil, and a discharge screw conveyor is arranged in 
connection with the outlet end of the drying chamber. There 
are seven claims. 
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GENERAL VIEW OF SEWAGE DISPOSAL WORKS AT ILKESTON 
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IMMINGHAM DOCKS, SHOWING COAL HOISTS 
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PONTOON BRIDGE AT CONSTANTINOPLE 




















THE GLADSTONE DOCK AT LIVERPOOL 
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SIX-COUPLED EXPRESS LOCOMOTIVE—NORTH-EASTERN RAILWAY 
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SIX-COUPLED PASSENGER EXPRESS LOCOMOTIVE—GREAT EASTERN RAILWAY 

















SIX-COUPLED GOODS EXPRESS LOCOMOTIVE—GREAT NORTHERN RAILWAY 

















FOUR-COUPLED PASSENGER EXPRESS LOCOMOTIVE--LONDON AND SOUTH-WESTERN RAILWAY 
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H.M.S. PRINCESS ROYAL 

















THE GERMAN BATTLE CRUISER GOEBEN 
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335-TON LOCOMOTIVE AND TENDER—VIRGINIAN RAILROAD 























FOUR-CYLINDER COMPOUND SIX-COUPLED EXPRESS SUPERHEATER LOCOMOTIVE—PRUSSIAN STATE RAILWAYS 























FOUR-CYLINDER SIX-COUPLED EXPRESS SUPERHEATER, LOCOMOTIVE—PARIS, LYONS, AND MEDITERRANEAN RAILWAY 

















FOUR-CYLINDER COMPOUND SIX-COUPLED EXPRESS SUPERHEATER LOCOMOTIVE—NORTHERN_RAILWAY OF FRANCE 
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32,000-TON FLOATING DOCK FOR PORTSMOUTH 
































CONSTRUCTION OF THE CUNARD LINER AQUITANIA 
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THE FRENCH DREADNOUGHTS PARIS AND 
FRANCE. 
Two noteworthy launches took place in France 


during the closing months of last year. The first 


was on September 28th, when the battleship | 
Paris was launched from the yard of the Forges et | 
Chantiers de la Mediterran‘e, at La Seyne, near 


Toulon, while the battleship France was launched by 
the Ateliers et Chantiers de la Loire at St. Nazaire | 
on November 7th. Both launches were successful, | 
and both were carried oui by different methods. 

Tie Paris was launched on two sliding ways | 
exactly in the same manner as are the majority of | 
vessels in this country, the ways being 427ft. long, 


was put in position on December 30th of the same 
year, so that the vessel only remained nine months 


| onthe stocks, or exactly the same time as was occu- 
| pied by our Orion and Colossus. 


This rapidity of 
construction, which has hitherto been unknown in 
France, is, we understand, now to become the general 
rule. 
steel market during the first part, at any rate, of the 
building period, was such that much vexatious delay 
was experienced in the delivery of the necessary 
material, the results are all the more remarkable. The 


| Paris has to be completed by August Ist, 1914— 


or three years after the signing of the contract. The 
Neptune and Colossus were completed in twenty- 
seven months, and the Orion in thirty months. The 








Fig. 1-THE FRENCH 


6ft. 7in. wide, and having an inclination of 1 in 13}. | 
The total weight of ship and cradle was nearly 8000 
The vessel was brought up in the following 
manner. Two bundles of chains were arranged on 
each side. The two first lots weighed 35 tons each, 
and the second lots 45 tons each. They were con- 
nected to the ship by wire hawsers Tin. in circum- 
ference. It was intended that the first bundles 
should be cast loose when the vessel had travelled 
about 60 yards and the second bundles when she had 
gone some 10 yards further. It was expected that the 
combined effect of the four bundles would bring the 
ship to rest about 100 yards from the shore. This 
programme was not quite carried out owing to the 
had weather experienced at the time of the launch. 
As a matter of fact, the chains were let down some 
100 yards from the shore, but after dragging for 
some little way the wire hawsers were slacked away 
and the anchors were dropped about 200 yards from 
the shore. 

The France was launched in quite another manner. 
There was but one single sliding way coming 
directly underneath the keel. The keel, of course, 
did not lie immediately on the sliding way, but on 
a special slipper made of oak, and called the ** savate.”’ 
This was 48in. in width, 10in. in thickness, and 395ft. 
long. It was strongly fastened to the keel by numerous 
bolts and tie-rods. There were two additional ways, 
one each side, below the docking keels, but these 
took no weight, and were only provided as a precaution 
in case the ship should tend to get out of the per- 
pendicular. The weight of the ship on the slip was 
about 7750 tons, and the declivity 1 in 163. The vessel 
was completely water-borne in 80 seconds from the 
start. No drags of any kind were used to stop her, 
and when about 500 yards from the shore she let go 
her anchors and awaited her tugs. The Ateliers 
et Chantiers de la Loire have never used any other 
method of launching but this. 

Of course, the conditions under which these two 
vessels were launched were radically different in other 
ways. Thus, on the Atlantic the tides are always strong, 
while on the Mediterranean only spring tides are 
really noticeable. Moreover, in the river Loire 
there are strong currents, and ships have to be 
launched at slack water. In order to pick the best 
possible moment in this respect, buoys are moored 
in various positions, and an experienced pilot, on 
observing these from the deck of the vessel to be 
launched, can choose exactly the time that he con- 
siders best. The launch is hastened or delayed 
according to his instructions. Nothing of this kind 
is necessary in the Mediterranean. 

The Paris and France, with their sister ships the 
Jean-Bart and Courbet, are destined to form the 
first squadron of true French Dreadnoughts. The 
Jean-Bart and the Courbet, built respectively at 
the dockyards at Brest and Lorient, were launched 
in 1911. All four vessels displace about 23,500 
tons, and carry twelve 305 mm. (12in.) guns. They 
are driven by four propellers, actuated by two 
separate but symmetrical groups of Parsons’ turbines, 
with a combined estimated capacity of 26,000 horse- 
power for a speed of 20 knots. 
were designed by M. Lyassse. 

_ An interesting description of the Paris appeared 
in the pages of our esteemed contemporary, Le Genie 
Civil, for October 5th last. The following notes are 
taken, and the accompanying engravings—Figs. 2, 
3, 4, and 5—repreduced, from that description :— 
' The contract for this battleship was signed on 
July 2ist, 1911. The first portion of the keel-plate 


tons. 


These battleships | 





| channel irons. 


| each side. 





BATTLESHIP PARIS 


French have, therefore, not yet quite reaehed the 
speed arrived at in this country, but some really 
wonderful strides have been made and there is but 
little doubt that, having gone so far, our friends 
across the Channel will very soon be in a position 
to build ibdividual warships as quickly as we do. 
The principal particulars of the Paris and her 
sister ships are as follows : 


Length between perpendiculars 165 m. 541-2ft. 
Extreme breadth on the water line 27 m. 88-56ft. 
Mean draught 8-852 m. 29 -O03ft. 


Displacement fully loaded 23,467 tons aoa 
Maximum horse-, ower 


Estimated speed .. 
The hull is built of 


iee-and 20 knots 
mild steel, with a breaking 






































In the present instance, since the state of the | 


behind the armour belt is carried up so as to form 
the plating behind the barbettes. The inside plating 
for nearly the whole length of the vessel is continued 
up to the lower protective deck, thus forming a 
double bottom of varying depth. This plating com- 
prises an axial strake, and, in the midship portion, 
ten strakes on each side. The stem is of forged steel, 
and the stern frame of cast steel. Bilge keels, 
850 mm. (say, 33}fin.) deep, are provided over a 
length of 65m. (say, 213ft.), and there are three 
teak docking keels. 

The vessel is divided up into compartments below 


‘the lower protective deck by means of one or two 
‘longitudinal watertight bulkheads and a number 


of main transverse bulkheads. The thickness of 
all these bulkheads is decreased in their upper portions 
and all are secured in position by channel irons. 
There are also numerous supplementary transverse 
bulkheads. In order the better to assure the water- 
tightness of the compartments, no communicating 
doorways have been pierced in the walls of the five 
principal compartments, which contain the machinery 
and condensers. Each compartment has its own 
access ladder, and can only be reached by it. 

Steam is to be generated in twenty-four Belleville 
boilers, which will work at a pressure of 256 lb. on 
the square inch. These are divided into two groups. 
That forward occupies three consecutive compart- 
ments, and is separated by the dynamo compartment 
from the aft group, which only occupies one com- 
partment. The boilers are arranged in six transverse 
ranges, each range made up of four units. The 
following table makes the arrangement quite clear :— 








Forward (2 units with 13 sections 
Nasi mee stokehold | 2 eA ae 635 
arrangement |Forward JMiddle (2 , 13 x 
 tdeoenitein group| stokeholdi6 ,, 12 ,, 
the different | Aft stoke (3  , B ; 
po fo hold Bs 
Aft group ' 2 es 12 . 
‘Length of a section... ... ... 2-40 m 
Number of tubes in a section 14 
Total grate area(A,)_... 188-5 sq. m 
», beating surface (A,) 5938 sq. m 
1 to 32 


Ratio Ay 
A 


2 


The vessel is provided with three funnels. There 
are four furnaces to each boiler, and they are arranged 
to burn either coal or liquid fuel, both under natural 
and forced draught. The liquid fuel burners are to 
be of the Delaunay-Belleville type. 

The propelling machinery is being built by the 
Chantiers de la Seyne, which also furnished that of 
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Transverse Section through axis of the Aft Turret. 


“THe Encineer" 

















Transverse Section aft of the Central Redoubt. 





Transverse Section through axis of Forward Turret. 


Swain Sc. 


Figs. 2 to 5—-SECTIONS OF THE FRENCH BATTLESHIP PARIS 


stress of between 31} and 32 tons per square inch. 
The frames are composed of plates with angles 
riveted to them for the portions below the water-line, 
and for the parts where the armour-plate comes, 
while for the superstructure the frames are made of 
The longitudinal frames, with the 
exception of the keelson, are eight in number on 
The design is such that in the machinery 
compartments the stringers fall, as far as possible, 
beneath the bed-plates of the machines. There are, 
in addition, in these compartments, supplementary 
stringers under the bedplates of the turbines. The 
double bottom is carried up to the protective deck, 


| the length of each plate being equal to at least eight 


intervals between the vertical frames. The plating 





the Voltaire, the Danton, the Vergniaud, and the 
Jean-Bart, having erected a special shop for the work 
some five years ago in view of the general employ- 
ment of turbines for marine purposes. . 
The four propellers will be driven by two sym- 
metrical groups of Parsons’ type turbines. In each 
case an inner shaft is driven by a low-pressure ahead- 
and-astern turbine, and a wing shaft by a high- 
pressure ahead-and-astern turbine. Each group is 
entirely independent of the other. - The turbines are 
arranged in three divisions of one transverse com- 
partment. A high-pressure turbine is in each of the 
two side divisions, the centre division holding the 
two low-pressure turbines. The low-pressure turbines 
are of the pure reaction type, and live steam can, 
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if required, be supplied to them so that the inner 
propellers only may be worked. 

Each high-pressure turbine has two impulse wheels 
with velocity stages—one wheel for ahead and one for 
astern working—in front of the reaction portion. 
This arrangement has been adopted in order to avoid 
having cruising turbines, which have not given the 
results anticipated from them from the points of 
view of upkeep and economy in working. The im- 
pulse wheels are always in operation when the high- 
pressure turbines are in use, and the speed is regulated 
by the opening and closing of a series of adjustable 
nozzles. Moderate speeds can, therefore, be attained 
with a reduced quantity of steam in a way that is 
now well recognised. By this method the whole 
of the turbines can be kept at work, and the objec- 
tionable results attendant on alternate heating up and 
cooling avoided. The mean diameter of the impulse 
portion of the rotor is 3-4 m. (11-152ft.), and there 
are four rows of movable blades, these dimensions 
being the same on both the ahead and astern turbines. 
The speed of the turbines is 300 revolutions per 
minute. The ventilation of the turbine compart- 
ments is brought about by steam-driven fans, which 
force in pure cold air, and electrically-driven fans, 
which suck out the heated and vitiated air. 

There are two main condensers. They are situated 
in two compartments, one on the starboard and one 
on the port side immediately aft of the turbine space. 
These condensers are of the ordinary surface type, 
and have tubes 3m. long. Each has a cooling sur- 
face of 1490 square metres (16,038 square feet), so 
that the combined cooling surface of the two con- 
densers is 32,076 square feet. At full power, with 
circulating water at 15 deg. Cent. (59 deg. Fah.), 
a vacuum equal to 6 ¢.m. (2-36in.) of mercury, has 
to be maintained. Ventilation of the condenser 
rooms is brought about by two steam-driven fans. 
There are also, in addition.to the fans for the stoke- 
holds and machinery compartments, other smaller 
electrically-driven fans fitted in different parts of the 
vessel. The energy required to drive these and for 
the other auxiliary services is provided by six com- 
bined engines and alternating-current generators, 
each having a capacity of 200 kilowatts. 

The system of protection of the Paris at the water- 
line is similar to that of the battleships of the Patrie 
class, that is, there is a cellular caisson with a pro- 
tective deck at the top and bottom, the lower pro- 
tective deck sloping upwards from the side, as shown 
in the accompanying engravings—Figs. 1 to 4— 
which represent transverse sections at various points. 
There is also an armour belt joining the two protective 
decks, and immediately behind the belt there is a 
cofferdam, which is divided up into numerous com- 
partments. A special feature of the protection of 
the Paris is its citadel. In order to give a sufficiently 
predominant position to the 14 em. guns, the major 
portion of them, that is to say, eighteen out of the 
twenty-two, have been placed in a central redoubt 
on the gun deck. So as not to repeat the defect of 
the Charlemagne, in which the redoubt was at the 
mercy of the shells fired into the zone between the 
upper protective deck and the gun deck, the armour- 
ing of the redoubt in the Paris has been taken down 
to the level of the upper edge of the main belt. This 
arrangement has the further advantage that for the 
whole depth of the two tween decks, the funnels, 
the ventilation ducts, and the other important parts 
of the superstructure situated in the midships portion 
of the vessel are likewise protected. A second 
redoubt, of smaller importance, is situated aft on the 
upper protective deck to shelter the remaining four 
14¢m. guns. The greatest thickness of the main 
armour belt is 250mm. (say, 9-84in.). There is 
an armoured bulkhead aft of the cellular caisson. 

The chief offensive armament consists of twelve 
305 mm. (say, 12in.) guns, carried in six turrets, 
arranged two forward and two aft on the centre line 
and one on each quarter amidships. The broadside 
is, therefore, 10 guns. There are also four submerged 
torpedo tubes, 45 em. (say, 17}in.) in diameter. The 
arrangements of the turrets will be observed from the 
illustrations. It is the first instance of turrets of this 
type being used in French warships. The motions 
of guns and turrets are brought about by the Janney 
electro-hydraulic system. A rate of fire of two shots 
per gun per minute is anticipated. The shells each 
weigh 410 kilos. (say, 904 Ib.), so that the weight 
of a broadside is 9040 Ib.—just over 4 tons. 

The ammunition compartments are insulated with 
diatomite bricks, asbestos, or other insulating sub- 
stance, with air spaces between the layers, to prevent 
the compartments from receiving heat and to facilitate 
their being kept cool. Cooling is brought about by 
three different methods. When the outside air is suffi- 
ciently cool, it is simply circulated through the com- 
partments. When the air is too warm it is first of all 
passed through coolers, through which sea-water 
is pumped, the air circuit being closed and only 
partially renewed so as to remove the vapours of 
ether which are given off by the powder. Lastly, 
when this method does not suffice to keep the tem- 
perature down to 25 deg. Cent. (say, 77 deg. Fah.), 
Westinghouse-Leblane refrigerating machines are 
used to lower the temperature of the cooling water. 

A view of the France as she will appear when ready 
for service is given in Fig. 1, while there are views of 
this vessel, at different stages of construction, on 
page 42. 





HARBOURS AND WATERWAYS, 1912. 
No. II * 
The Clyde. 

In the last session of Parliament the Clyde Light- 
house Trustees obtained power to deepen the navigable 
waterway at.the lower end of the Clyde, which is 
under their jurisdiction. It is proposed to deepen 
the channel from 23ft. at low water to 27ft., and to 
widen it from 300ft. to 350ft. When this is done the 
depth in the lower part of the river will be 1}ft. 
more than in the upper part. 

Some difference of opinion has arisen as to the site 
of the new graving dock which it is proposed to make 
at Renfrew. It is contended that this position is 
too high up the river for large vessels; that it 
ought to be built lower down the river at Greenock ; 
that a new governing body representing the whole 
river from Glasgow to the sea ought to be constituted ; 
and that the Clyde Navigation Trustees should take 
over the Greenock harbour undertaking. At Greenock 
the Commissioners are seeking power in the coming 
session to widen the Garvel graving dock, and to 
extend the East India wharf and Custom House quay. 

The Clyde Navigation Trustees are constructing 
a new granary at Meadowside, 312ft. long, 72ft. 


wide, the height to the top of the elevating tower, 


being 160ft. The principal walls are of brickwork, 
but those of the silos and divisions are ferro-concrete. 
This granary has a capacity of 11,000 tons of grain, 
and the silos and bins 20,000 tons. Over 900ft. 
of subways have been formed in the quay walls for 
the band conveyors. 


Leith. 

The Leith Dock Commissioners have decided to 
carry out very extensive improvements at an esti- 
mated cost of about a quarter of a million, in accord- 
ance with a scheme prepared by their engineer, Mr. 
Whyte, and are seeking the necessary powers from 
Parliament for the purpose. It is proposed under 
this scheme to connect Leith Dock with the fishing 
harbour at Newhaven, which is about a mile distant, 
by means of a sea embankment enclosing 120 acres 
of foreshore. The estimated cost of this work is 
£185,000. The two piers at the entrance to Leith 
harbour are to be extended eastward by means of 
concrete blocks at an estimated cost of £135,000. 
The Imperial Dock, which is the latest basin added 
to the docks, being no longer sufficiently large for 
the increased trade of the port, is to be enlarged, 
involving the formation of an embankment on the 
east side of the harbour. A new graving dock, 
575ft. long and 70ft. wide, with 23ft. of water on the 
sill, has been opened during the year, the cost of 
which has been £100,000. This work was carried 
out by contract by Messrs. Brand and Son. 


Dundee. 

Here it is proposed to carry out extensive improve- 
ments, including the construction of 1000ft. of quay 
wall with jetties, roads and cranes, and the re- 
construction of one of the wharves. The estimated 
cost of this work is £269,000. 


Methil. 


The new dock which has been in course of construc- | 


tion for the North British Railway Company for 
some time past has been brought to a completion 
during the year. The work includes a long sea wall 
and entrance channel and a wet dock of 16} acres, 
640ft. long and 730ft. wide, with 32ft. on the sill 
of the entrance lock at H.W.S.T., and 17-6ft. at low 
water. Owing to a succession of storms and bad 
weather, the works have been constantly delayed, 
and much loss caused to the contractors in making 
good the damaged one. An interesting account of 
the works and of the difficulties that have had to 
be encountered in carrying these out, was given 


in a paper read by Mr. Blyth at a meeting of the , 


Institution of Civil Engineers. The engineers who 
had charge of the work were Messrs. Blyth and 
Westland, and the contractors were Messrs. McAlpine 
and Co. The cost has been £700,000. 


Stonehaven. 

A contract for deepening this harbour has been let 
to Messrs. Kinnea, Moodie and Co., the Treasury 
having consente to contributed £13,000 towards the 
cost of carrying out the work. 


Buckie. 

Here also the Treasury has agreed to grant a sum 
of £8000 and to advance a loan of £25,000 free of 
interest for the extension of this fishery harbour and 
for the construction of a dock to accommodate 150 
steam trawlers. The cost of the whole scheme now 
being carried out is £140,000. About one-sixth of 
the work has already been done, and it is expected 
that it will take a further period of three years before 
the new works will be completed. 


Rosyth. 

The works of the new naval dockyard and harbour, 
although having made considerable progress since 
their commencement, yet have not got on so fast as 
the contractors, Messrs. Easton, Gibb and Co., anti- 
cipated owing to unexpected difficulties which have 
been met with in sinking the great concrete monoliths, 
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running sand having been met with in great quanti. 
ties. The weather has also been very unfavourable, 
During one storm a long stretch of staging erected in 
connection with the sinking of these monoliths was 
carried away and breaches made in the earthwork of 
the embankment. These misfortunes continued 
nearly till the end of the year, a recent heavy storm 
having one damaged estimated at £6000, and it will 
require several weeks to make good the work destroy:, 
A strike also occurred amongst the 2500 men employed 
on the question of the rate of pay. A labour exchanve 
was started some time ago which has been of great 
service as there is a constant change going on amongst 
the lower class of labour employed. The Admiralty 
dredging contract for deepening the channel leading 
to the new dockyard and pier at Crombie have been 
let to a Dutch firm. 


Harbour Works Abroad. 


At Paris the wet weather of the early part of the 
summer once more called attention to the accor- 
plishment of the works that have been deemed necvs- 
sary tg protect the city from floods. So far all that 
has been done since the last great inundation is thie 
repairing the damage caused by the floods at a cost 
of about £80,000, but nothing has been done to carry 
out the remedial works by raising the quays, and 
facilitating the flow of the water through Paris hy 
widening the narrow parts and deepening the river 
between Suresnes and Bougival, the estimated cost 
of which has been put at one and a-quarter millions 
of pounds, one-half of which is to be paid by the 
municipality and the other by the State. 

At Antwerp the question of the improvement of the 
navigation of the Schelht which was advised by the 
Commission that considered the question about 
seven years ago, by making a new cut 6 miles long 
across the sharp bend in the river below the city and 
known as the ‘‘ Grande Coupure,”’ was referred to 
a fresh Commission whose report was published early 
in the past year. This report discards the Grande 
Coupure scheme and advises that the channel of the 
river should be rectified by reducing the curved parts 
to normal and easy curves and the erection of a lock 
at Kruisschaus giving access to a long channel 400ft. 
wide, off which would branch a series of docks. The 
estimated cost of the works proposed is one and three- 
quarter millions of pounds. The principal facts that 
guided the Commission in this decision were the 
uncertainty of what would be the effect of the cutting 
of the new channel across the bend on the régime of 
the river generally, and whether uniform deep water 
would be maintained throughout the new channel 
with its flat curve. Illustrations of the two schemes 
were given in THE ENGINEER of May 10th. 

It has long been a sore point with Germany that a 
large part of her trade with other countries has to 
pass through Dutch ports.. During the year a scheme 
has been materialised by a Commission appointed for 
the purpose of constructing a canal through German 
territory to a German port, the length of which would 
be 120 miles. This proposed waterway would start 
from the Rhine at Wesel and run in a northerly direc- 
tion between the Netherlands frontier and joining the 
Ems a few miles above its mouth. The estimated cost 
of this scheme is 11} millions of pounds. In addition 
to the advantage that this would give to German ship- 
ping it would also assist in reclaiming a large area of 
fen land through which it would pass. A second 
scheme has also been brought forward by which it is 
proposed to start the canal higher up the river at 
Cologne, the channel to be made 23ft. deep, so that 
seagoing ships could reach Cologne. There are, how- 
ever, strong objections to this project owing to the 
great number of roads and railways to be crossed and 
the great cost involved. 

It has been decided to extend the canalisation of 
the Maine from Hanau to Aschaffenburg. The lower 
reach of this river was made navigable from its junc- 
tion with the Rhine at Frankfort in 1886. Twenty 
years later the canalisation was extended to Hanau. 
The waterway above this is now to be made available 
for boats of 1500 tons drawing 8ft. The estimated 
cost of this extension is one and a-quarter millions 
of pounds. Since the river was canalised traffic has 
increased year by year and the harbour accommoda- 
tion at Frankfort has become quite inadequate to 
the wants of the traffic. It has therefore been decided 
to extend the area of the present basin at a cost of 
three and a-half million pounds, including the cost of 
the land that has to be acquired. 

The harbour accommodation at Berlin also is to be 
considerably extended and two new basins are to he 
added at an estimated cost of £175,000. 

The Belgian Department of Public Works intends 
to carry out considerable improvements in several of 
the harbours along the coast. At Zeebrugge the jetty 
is to be prolonged a distance of 1} miles towards 
Ostend ; the system of Muralt reinforced concrete 
is to be used on this jetty. It is also intended to 
construct a dock for the use of steam trawlers at a 
cost of £10,000. 

At Blankenberghe the entrance to the stranding 
dock is to be deepened by dredging at an estimated 
cost of £1600 and the boulevard is to be extended from 
this port to Zeebrugge at an estimated cost of £20,000. 

A new fishery port is to be made at La Panne, the 
estimated cost of this work being £800,000. 

The cost of maintenance of the navigable channels 
to the port of Ostend involved last year a sum of 
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about ££0,000 apart from what was expended on 
new works. 

Schemes for extending the canal system for the 
purpose of placing the numerous Luxembourg fac- 
tories in direct communication with the Belgian and 
French waterways have been prepared. 

The drought of last summer was a source of con- 
siderable trouble in many of the Belgian waterways, 
and it has been determined to equip electric pumping 
plant at those parts of the canal system where most 
needed. 

At the annual meeting of the Suez Canal Company 
it was announced that the receipts of the last year 
showed an increase of £173,360, notwithstanding the 





other devices—mechanical and otherwise—which 
have proved successful on motor car engines will 
be found to be wanting in some important particular 
on big engines on shipboard and need not be dis- 
cussed. Nor need we discuss the various methods of 
obtaining the compressed air—whether it shall be 
by a simple tandem compressor or by one of the 
special forms, such as the Reavell or Ingersoll Rand— 
but the chief interest will lie in a consideration of 
the methods adopted by the various builders for 
admitting the fluid to the engines and cutting it off 


after it has done its duty. In all but one of the cases | 
which have come to our notice, special mechanically | 
| Normand, Weser, Frerichs and Tosi, all of whom 


or fluid-operated air admission valves are fitted in 





of reversing. This arrangement is practically standard 
on all stationary engines, the engaging of the one 
roller or the other being performed by means of a 
separate lever on each pair of rockers as shown at A in 
the engraving of part of a Sulzer engine in Fig. 1. This 
arrangement has also the merit of great simplicity 
and cheapness as, apart from the valve rockers, 
which must be found in all cases, the only additional 
parts consist of the excentric block on which the 
two rockers are mounted and its connection to the 
starting platform. It is also very simple to return 
to air if, for any reason, the engine has not started 
properly on the oil. The Nederlandsche -Fabriek, 











Fig, i-SULZER STARTING GEAR 


reduction of the tariff of 50 centimes, and that this 
warranted a further reduction of a similar amount. 
This makes the reduction in the tariff 20 per cent. in 
three years. The increase in the number of vessels 
passing through the canal over the previous year was 
436 with a tonnage of 1,742,896. The number of 
British ships amounted to 74-6 per cent. of the whole ; 
9-8 per cent. were German. Holland, France, 
Austria, Russia, Sweden, and Norway combined 
made up the remaining 15-6 per cent. The mean 
duration of passage through the canal was seventeen 
hours, but the English royal yacht on its way to 
India with the royal party only occupied 12} hours. 
Of all the vessels passing through the canal 93 drew 
less than 26ft. 3in. 

The works on the Panama Canal during the past 
year have made more rapid progress than was 
expected. The hydraulic fill of the Gatun Dam, 
which is 1} miles long, which was commenced in the 
latter part of 1907, was finished in October and the 
only work to be done on the dam proper is to complete 
the covering of the fill. This dam is 2000ft. wide at 
the base and 200ft. at the top and is 105ft. high. 
The cost of this work has been over one and a-half 
millions of pounds, which is about 10 per cent. under 
the estimate. Some work on the spillway yet remains 
to be done. The steel gates are practically finished, 
and it was expected that before the end of last year the 
works on this lock would be completed. At Miraflores, 
according to the last report on the 1000ft. lock, over 
90 per cent. of the concrete was in place. The steel 
lock gates are well advanced. Illustrated accounts 
of the works on this canal were given in THE ENGINEER 
for June 9th, 1911, November 29th, and December 
6th, 1912, &e. 

In Canada, owing to the constantly increasing 
traffic on the great lakes, it had become necessary to 
provide increased accommodation” at the locks at 
Sault Saint Marie between Lake Superior and Lake 
Huron, and a new lock, which has for some time past 
been in course of construction, has made good pro- 
gress during the year. This lock is to be 1715ft. 
long, or 1350ft. between the inner gates and 80ft. 
wide. It will provide a depth of 24}ft., or 6}ft. more 
than that of the present locks. At present the lake 
channels are dredged to a depth of only 21ft., but the 
increased depth of the lock will provihe for tde future 
deepening that is in contemplation. This lock is 
expected to cost nearly two millions of pounds. Last 
year the tonnage that passed through the Soo locks 
was over 62 millions. 








THE STARTING OF DIESEL MARINE ENGINES. 


As is well known practically all marine motors of 
over about 150 brake horse-power are started up by 
means of compressed air, which is admitted to the 
working eylinders during a few revolutions and cut 
off as soon as the engine has commenced to run pro- 
perly on fuel. Whether this is the best agent to 
employ, or whether it is likely to be superseded in 
the future, it is not our purpose to discuss in the 
present article. Although there have naturally been 
failures, not entirely unattended by serious con- 
sequences, the fact that it is so universally employed 
would seem to indicate that it is at least fairly reliable. 
It is, however, rumoured that compressed air has 
been given up in favour of electrical starting on the 
submarines of a certain country. Electricity, indeed, 
would appear to be the only possible alternative, 
and then probably only in cases when it is combined 
with a transmission gear as in submarines. Various 











the cylinder cover which can be put into or out of 
action as required by means which are more or less 
simple. In some cases the operating gear is inter- 
locked with that of the fuel admission valve, so that 
one only can be in operation at the same time, and a 
single lever only is required. In one case the two are 
deliberately operated independently, so that com- 
pressed air can be used for a short time simultaneously 
with the fuel in order to give a temporary increase in 
power. In some cases arrangements are made tor 
shutting the air off from only half the cylinders at 
a time so as to ensure that that half shall have taken 
up the work of the oil before the air is completely 
shut off. We have previously expressed our opinion 
in favour of this, though we must admit that we have 
not witnessed a failure to start when the cylinders 
are all simultaneously turned over from the air to 
the oil, if the proper movements have been made, 
and perhaps there is not much in the preference. 
Passing from the general to the particular, the 
exception referred to above is the Beadmore, a hot 
bulb, not a Diesel engine, and in this, a revolving 
dise with a single perforation acts as a distributing 
valve to the four cylinders. This is certainly simple and 
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Fig. 3-SULZER STARTING GEAR FOR MARINE ENGINES 


fairly cheap, but it gives the same sort of impression 
as the astern excentric and rod of a steam engine, in 
that it is running all the time the engine is running, 
and yet it is doing no good. It is simply made 
inoperative by shutting off the air. Of course, there 
should not be much wear upon the discs as there is 
no pressure on them, though the driving gear is 
subject to constant wear. We do not, however, 
think that such a gear is likely to find a permanent 
place on engines of any size. One of the simplest, 
and perhaps the most usual, plan is to mount the 
rockers of the fuel and air-starting valves on a 
common shaft, but not on a common centre. Thus, 
a rotation of the shaft by means of a lever on the 
starting platform lifts the pivot of one or other of 
the rockers to such a point that the roller at the outer 
end is carried beyond the reach of the cam, so that 
the valve becomes inoperative, the roller of the 
other rocker being simultaneously lowered on to the 
cam. This arrangement, of course, takes no account 
of reversing, the position of the rockers being the 
same for ahead and astern, but it provides a neutral 
position with both the rollers clear of the cam, so 
that the latter may be shifted if required for reversing, 
and it leaves great latitude in the choice of methods 





Fig. 2—KIND STARTING GEAR 


make a nice marine engine, are among the best 
known users of this particular device. 

Messrs. Sulzer may now also be numbered among 
these, as on their most recent marine engines they 
have abandoned the double excentric cam shown in 
Fig. 3. In this arrangement, the movement of the 
starting lever A to the left, turns the excentric 
sheave B on the cam shaft, so that the nose C of the 
cam will come into contact with the roller on the 
rocker D of the starting valve and set the engine in 
the position for running ahead. At the same time, 
the cam disc E is rotated and depresses a roller on a 
spring controlled rod, which through a trip gear 
opens the air admission valve on the pipe and the 
engine starts on air. When fairly under way, the 
lever A is pushed further over into the running 
position, the trip gear comes into action and allows 
the spring rod to fall again and close the air valve, 
and pushes the nose C out of reach of the starting 
valve rocker, and at the same time allows the suction 
valve of the fuel pump to operate, so that the engine 
starts on oil. Movement of the lever A to the right 
brings the nose F of the cam into contact with the 
rocker D, and the same sequence of events puts the 
engine running astern. It is quite a simple arrange- 
ment as far as number of parts are concerned and 
quite effective, but we understand that the excentric- 
ally operated nose of the cams, produced too mueh ham- 
mering action to permit of its being further adopted. 














Fig. 4—CARELS GEAR 


The details of many other devices are largely 
influenced by the particular method selected for 
reversing ; for instance, in the Sabathé and Krupp 
engines all the rollers have first to be lifted clear of the 
cams in order to permit the cam blocks to slide along 
the shaft ; very little complication is therefore involved 
in separating the gear for lifting the compressed air 
rollers from that of the other rollers, and in simply 
swinging the compressed air rollers clear of the cams 
when they have done their work in starting the 
engines. Again, in the Schneider engine a narrow 
compressed air cam is brought under the air valve 
roller at a certain intermediate stage of the passage 
of the cam block along the shaft from ahead to astern, 
and this cam is displaced by the continued passage of 
the cam block into the running position ; again quite 
a cheap and simple process. Its certainty of action 
is added to in that a narrow part of the exhaust cam 
has two noses upon it, so that when starting up the 
engine runs on the two cycle on air instead of the four. 
The Fiat arrangement is somewhat similar in that 
special cams slide along the shaft for starting up 
either in the ahead or astern direction and are simply 
moved out of action when the engines are once run- 
ning. In this case the main valves are actuated from 
excentrics on the valve shaft, the cams for the start- 
ing valves being an independent unit and operated 
by a rod passing through the hollow valve shaft so 
that the operating gear is extremely simple and cheap 
—see THE ENGINEER, May 3lst, 1912, page 561. 
The gear used on the engine made by Kind, of Turin, 
is one which is a natural sequence to—or perhaps we 
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should say, an inherent part of—the system of revers- 
ing. The rollers for the fuel and air starting valves 
are carried in frames which can be rotated around 
the axis of the cam shaft by means of suitably shaped 
cam paths in the reversing bar—Fig. 3—so as to give 
either ahead or astern or out of action positions. The 
cam paths for the fuel and starting valves are so 
arranged that there shall be a momentary overlap 
when both the valves are open. The whole of the 
motions are effected by the continuous rotation of a 
single wheel and are therefore very simple and give 
the engineer no chance of making a mistake, while 
the only additional parts required are the cam paths 
in the reversing bar and the very short and light links 
to control the position of the push rod guide frames. 
The Carels arrangement—Fig. 4—may also be 
“said to be an inherent part of the reversing arrange- 
ment. Here a separate reversing shaft is required 
to carry auxiliary rockers A for the air and fuel valves 
which slide along in order to take their place over the 
ahead or astern cams on the main shaft. These 
auxiliary rockers are swung on the reversing shaft, 
the roller of the main rockers for these two valves 
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Fig. 5—M.A.N. AIR-STARTING ARRANGEMENT 


being well above and clear of the main cams. When 
it is required to put the air starting valve into action, 
the auxiliary rocker having been moved into position 
over its cam for the required direction, the reversing 
shaft is then rotated through a small angle and this 
brings the nose of a cam B carried on the shaft between 
the fork of the rocker into contact with a roller on a 
little push rod C, the outer end of which carries a 
wedge D sliding in an inclined plane E in the rocker. 
This push rod is then moved outwards and causes 
the wedge to rise and come into contact with the 
roller of the main rocker, and so the valve is opened. 
A continued rotation of the reversing shaft carries the 
cams out of contact with the rollers on the push rods 
of half the cylinders; the push rods are thereupon 
withdrawn by a spring and the contact with the roller 
of the main rocker ceases and the valve becomes 
inoperative. A similar cam on the fuel valve auxili- 
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Fig. 6—ALSTON VALVE 


ary rocker will then, however, have been brought 
into contact with the push rod on that rocker, and so 
the fuel valve will be put into action in the same way. 
Thus the action of putting one out of action and the 
other into action may almost be called automatic, 
but, strictly speaking, two extra rockers, two cams, 
and two push rods with the wedge pieces and rollers 
are necessitated 

It will be realised how difficult it is to decide as to 
the comparative convenience of these various mech- 
anically operated devices owing to the fact that each 
appears to fall in so well with the particular reversing 
arrangements decided upon, and we shall not attempt 
anything in this direction We have yet, however, 
to describe three other arrangements which are quite 
independent of the methods selected for reversing and 
which rely upon fluid pressure for their operation, 
in part if not entircly. For instance, in the M.A.N. 
device, shown diagrammatically in Fig. 5, the start- 
ing valve A in the cylinder is opened by means of 





Ahead Starting 


compressed air admitted above a spring controlled 
piston B. The correct synchronisation of the open- 
ing of this valve with the movements of the main 
piston for ahead gear is controlled by the piston valve 
C in a small cylinder D which is reciprocated by a cam 
on the cam shaft ; an exactly similar cylinder driven 
by a cam set suitably for astern running controls the 
opening of the valve A for starting the engine in the 
opposite direction. Thus the starting valves are 
entirely independent of the fuel valves or of the reverse 
gear, the ahead going piston valve C or the corre- 
sponding astern going valve being brought into action 
by the movement of the lever E, which when moved 
to the left depresses the plunger F and admits air from 
the receivers to the piston valve C, or when moved to 
the right depresses the plunger G and so admits air 
to the piston actuated by the astern going gear. Thus 
for a six-cylinder engine there are twenty pneumatic 
cylinders to consider, and though the connections 
from the starting platform between all these are made 
by the simple method of piping and a small movement 
of the little lever E is sufficient to control all the 
cylinders, it is very questionable whether an entirely 
mechanical method would not 
be more reliable ; indeed, we 
understand that for the larger 
sizes of engines the M.A.N. 
Company proposes to use a 
mechanically operated gear. 
Another device in which the 
valves are not entirely me- 
chanically operated is the 
design of Mr. C. H. T. Alston, 
and was referred to in our 
article on the Houston and 
Gall producer gas engine— 
see THE ENGINEER, May 19th, 
1911, page 515. Here, as 
will be seen in Fig. 6, the 
principles of the Phillips semi- 
automatic inlet valve as used 
on automobile engines are to 
be found as far as the alter- 
ations in the conditions will 
permit. The valve rocker A 
positively lifts the valve B off 
its seat and allows the air 
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cone Aetern” der C2. It will be noted that the 
9 3, . valve D which forms the 
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means of communication be- 
tween the chamber C and 
the inside of the working 
cylinder, is now free to open, provided that the 
pressure in the chamber C is greater than that in the 
cylinder, so that, the air pressure and the valve area 
being suitably proportioned, the valve will open and 
admit compressed air into the cylinder provided that 
the pressure in the latter has not been raised by 
reason of an explosion. Thus to start up the engine 
it is only necessary to slide the cam shaft to put the 
cams in action and to turn on the air when the 
cylinder, which is in the correct position, will get its 
charge and the engine will start. Directly a cylinder 
begins to fire on the gas or oil the air valve will auto- 
matically remain shut, and the air can be turned off 
and the cams put out of action at leisure. This is a 
beautifully simple device, as it only entails the fitting 
of the valve and its cam driving and shifting gear, 
and needs no attention on the part of the engineer 
if he likes to leave the cam gear in action all the time. 
It has a further great advantage in quite an unlooked- 
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Fig. 7—BURMEISTER AND WAIN STARTING GEAR 


for direction. In a heavy sea, when the governor 
is in action and there might be a risk of the engine 
being slowed down so much that it would stop, the 
air can be turned on, and if any cylinder were to 
| misfire the compressed air would automatically take 
| the place of the explosion just for the missed stroke 
|and keep thé engine running. Further, the com- 
pressed air is so controlled that it is admitted in 
direct proportion to the speed and load at which the 
engine was running; the cut-off of the compressed 
air taking place earlier, as the fuel valve opens later, 
and vice versa, so that the engine can be started at 
dead slow. Similarly, a reducing valve is connected 
to the cam gear, so that the compressed air cannot 
| find its way into the cylinders as the pressure falls, 
|due to expansion. This arrangement is hardly of 
great value for starting up when ships are of great 
| displacement in proportion to their horse-power, 
' as the engine can safely be started on full air without 











the ship gathering too much way, but when the days 
come that ships have a high proportion of power to 
displacement, such as destroyers, it will be of great 
importance in avoiding accidents when manceuvrin: 
in company. In these respects the Alston device 
has the advantage over that devised by Messrs. Bur- 
meister and Wain and used by their co-workers, 
Messrs. Barclay, Curle and Co., to whom we are 
indebted for the detail drawing. 

Looked at, however, purely as a starting valve, 
and admitting that the Aspinall governor, as on the 
Selandia, can take care of the governing function., 
we think that the Burmeister and Wain device j; 
quite the nicest thing we have come across as it does 
not entail any of the parts being at work all the time 
the engine is running, and yet it displays the utmost 
simplicity with regard to the absence of mechanica! 
means of putting it in and out of action. The genera| 
arrangement is shown in the sketch Fig. 7, whil» 
the details are shown in section Fig. 8. The inner 
end of the rocker arm A has a link B, whichis attache: 
by a ball-and-socket joint to the piston of a smai| 
cylinder C. This cylinder is rigidly connected t: 
the stem of the starting valve D—Fig. 8—so that th» 
piston and cylinder form‘an integral part of the valve 
operating mechanism. The piston is, however, 


.normally kept at the bottom of the cylinder by the 


spring shown in the section, and this has the effect 
of pulling down the inner end of the rocker and so 
lifting the outer end, and therefore the roller, clear 
of the cam, and the valve is inoperative, though the 
cam shaft may be running. When, however, air is 
turned on by the lever on the starting platform it 
enters the starting valve casing at K—Fig. 8—and 
passes up the hollow valve stem into the lower sid: 
of the cylinder C, and so compresses the spring above 
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Fig. 8—SECTION OF B. & W, VALVE 


the piston and drives the piston to the upper end of 
the cylinder. This lifts the inner end of the rocker 
and lowers the outer end so that the roller at its foot 
reaches to the clearance limit of the cam dise, or, 
in the case of the cylinder which is in the correct 
position for starting up, to the cam nose, which acts 
as a fulcrum, and the air then depresses the cylinder, 
and so the valve opens and the engine starts. 
Thus the air cushion between the piston and the end 
of the cylinder constitutes a sort of extensible rod 
too short to allow the cam to open the valve when 
the engine is running, but of correct length when 
starting up is in progress. As soon as the engine 
is properly away the act of shutting off the air on 
the starting platform—which is part of the sequence 
of movements of the throttle lever—exhausts the air 
from the little cylinder, the spring depresses the 
piston and lifts the roller clear of the cam, the whole 
action being automatic and requiring no attention on 
the part of the engineer. The small cylinder and 
piston and the spring are the only additional parts 
required for each cylinder; there is no additional 
piping whatever. It is applicable to any engine, 
whatever the reversing arrangements, no parts are 
running when not actually required, and the almost 
countless times with which it has been used without 
failure on the Selandia show that it is extremely 
reliable. It appeals to us as being the neatest and 
simplest solution of the engine starting question that 
we have as yet seen. 








Wir the object of ascertaining the practicability of 
delivering cement in bulk the Universal Portland Cement 
Company has recently consigned a truck load of cement 
without packing of any kind. The truck was first lined 
with water-proof paper, and the cement was loaded from 
wheelbarrows. It is stated that the truck arrived at its 
destination with absolutely no signs of loss or leakage. 
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GAS SUPPLY IN 1912. 

Normal conditions in the gas industry were dis- 
turbed in the first half of the year by the coal miners’ 
strike, whereby many gasworks found their supplies 
of the staple raw material of gas manufacture cut 
off for from two to three months. Reserve stocks of 


coal had, however, been accumulated in many cases | 


in anticipation of such a contingency. 
to these stocks and hy the employment of all instal- 


lations of carburetted water gas plant—in which only | 


coke and oil are used for gas making—to their full | 
productive capacity, nearly all gas undertakings were | 
able to tide over the period of cessation in deliveries 
of coal without having to reduce the distributing 
pressure or otherwise to curtail the supply of gas to 
consumers. A certain amount of foreign coal was | 
imported by London gasworks during the continuance | 
of the strike. 


The Metropolis. 


It might have been anticipated that the interruption | 


of household coal supplies would have resulted in a 
large temporary increase in the use of gas for domestic 
heating, cooking, &c., but as a fact no considerable 
increase in the quantity distributed was generally 
experienced. The mildness of the weather which 
prevailed during the miners’ strike, and the inter- 
ruption of gas consumption in those factories which 


closed down, no doubt served to counterbalance the | 
was | 


increased demand in households where coal 
scarce. Thus there was in London, for instance, 
only the small increase of 0.34 per cent. in the quan- 
tity of gas sent out by the three principal metropolitan 


companies in the twelve months ending June 30th last, | 
as compared with the immediately preceding twelve | 


major share of this increase was 
obtained by the Gas Light and Coke Company, 
which had 0.46 per cent., as against 0.19 per cent. 
increase obtained by the South Metropolitan Gas 
Company. The Commercial Gas Company just 
failed to register any increased output of gas for the 
twelve months. These results, as a whole, are dis- 
appointing in comparison with the increase of 3.25 
per cent. all round which was experienced twelve 
months earlier. The reason is, of course, to be 
found in the mildness of last winter. Atmospheric 
temperature now affects the consumption of gas more 
than any other condition, owing to the large propor- 
tion of the total consumption which takes place in 
respect of the heating of interiors, as distinct from the 
use of gas for lighting, cooking, and industrial heating. 


Works Plant. 

A number of fresh installations of vertical retorts, 
inostly with continuous feed of coal and withdrawal 
of coke, have been brought into use during the year. 
But the greater part of the coal gas manufactured in 
this country continues, and is likely to continue for 
some years to come, to be produced in horizontal 
retorts. 
ally undergoing improvement, 
a stage which enables horizontal retorts to hold their 
own in respect of economy of installation and opera- 
tion. The normal average make of gas in several of 
the principal London works where only horizontal | 
retorts are used is now about 12,400 cubic feet per | 
ton of coal. 

The vaunted trustworthiness of English gas holder | 
construction received a severe blow early in January, | 
when the steel tank of a holder of nearly half a million 
cubie feet capacity at Ilkeston gave way suddenly. 
The holder collapsed and the escaping gas was fired. 
The flood of water from the tank, which was above 
ground, filled the cellars of houses near the works, 
and in one of them a girl was drowned. The inquest 
closed without the cause of the failure of the tank 
having been determined. An inquiry into the acci- 
dent was subsequently held by an Inspector of the 
Local Government Board, at the instance of the | 
Factory Department of the Home-office, but the | 
inspector has not yet issued his report. The gas | 
holder concerned had spiral guides and no external | 
guide framing, and in the absence of any official 
pronouncement it may be said merely that there | 
appears to be no ground for associating the failure | 
of the tank and the collapse of the holder with the 
system of guiding. 


Gas Legislation. 

The trend of legislation in connection with gas 
supply has been in the direction of the abolition of 
statutory provisions with regard to the illwninating 
power of the gas supplied, and the substitution there- 
for of a requirement that the gas shall not fall below 
a specified calorific power. 
pronouncement to date in this direction may be 
regarded as embodied in the Act obtained during the 
year by the South Suburban Gas Company. By 
the provisions of this Act the Company is liable to 
incur a forfeiture if the gross calorific power of the 
gas supplied is found to be below 475 B.Th.U. per 
cubic foot. 

A matter which has aroused much attention in 
the Parliamentary Committee rooms when Gas Bills 
have been under consideration has been the granting 
of powers to a gas undertaking to purchase residuals 
from another gas undertaking with the object of 
working them up with its own residuals. At the 
instance of a group of chemical manufacturers such 


months. The 


By recourse | 


Stoking machinery for the latter is continu- | 
and has now reached | 


The most authoritative | 


powers were this year refused to a number of gas 
undertakings. A joint protest was raised by the 
gas authorities of the country, with the result that a 
joint Select Committee of both Houses was appointed 
to consider whether restrictions should be imposed 
on such authorities with respect to the purchase and 
| manufacture of the residual products resulting from 
| the manufacture of gas by other authorities or of 
This Committee, having heard the 
| evidence tendered by both the chemical manufac- 
| turers and the gas undertakings, has recommended 
broadly that gas undertakings shall have liberty to 
| buy residuals and the chemicals required for working 
| up such residuals, provided they do not manufacture 
| chemicals exclusively or mainly from raw materials 
bought elsewhere than from gas undertakings. The 
| Committee was clearly much influenced in the making 
| of this recommendation by the argument that profit 
| accruing to gas undertakings through their co-opera- 
| tion in dealing with gas residuals would go chiefly 
|to benefit the gas consuming public, through the 
operation of the sliding scale by which the price of 
| gas is commonly controlled. 


| other chemicals. 


| By-products and Fuel Oils from Coal. 

The market for residual products during the year 
has been favourable to gas undertakings. The 
| relatively high pric es of tar and sulphate of ammonia 
| which prevailed in 1911 were more than maintained 
in 1912, while gas coke also fetched good prices 

The present high market values of the by-prc duc ts 
| of gas manufacture and of motor spirit and other fuel 

oils have led to the active promulgation of sc hemes | 
for the carbonisation of coal with the primary object 
of obtaining as large a yield as possible of coal tar or 
‘coal oil and sulphate of ammonia, These schemes 
involve the carbonisation of coal at much lower 
temperatures than those now in vogue on gas works, 
and the production of semi-carbonised coke—or fuel 
of the ‘“coalite”’ class—-and about two-fifths the 





volume of gas which is obtained from the same quan- | 


tity of coal on gas works. 


The calorific power of the | 


gas is, however, higher than that now supplied to | 


towns, and an addiiion of about 20 per cent. of 
uncarburetted water gas would serve to give a mixed 
gas of about the normal calorific power. So far as 
gas works are concerned, the adoption of a low tem- 
perature carbonisation process in place of the exist- 
ing methods of gas manufacture would entail (1) the 
making of contracts for more than double the pre- 
sent requirements of coal, withthe probability that a 
| higher price per ton would be specified ; (2) the find- 
ing a market for approximately double the present out- 
puts of coke, tar, and sulphate of ammonia, with the 
probability that a lower price would have to be 
accepted for one or more of these products ; and (3) 
the maintenance of carbonising expenses, 7.e., labour, 
| fuel, interest and depreciation charges on plant, &c., 
at the present low figure per ton of coal carbonised. 

If plant fulfilling the last condition is forthcoming 
under one of the new schemes it may be admitted 
| that, so long as the present high prices continue to 
prevail for by-products, gas of the normal town grade 
could be produced by it, with the aid of water gas 
plant, at about the same net cost per 1000 cubic 
feet as on gas works at the present time. But a 
| return to the lower prices which prevailed for by- 
| products only a few years ago would raise the net cost 
|of gas by the new scheme by nearly 100 per cent. 
| Obviously few gas undertakings can dare to take the 
|risk of installing plant for a mode of carbonisation 
| which renders a low cost of production of gas so 
wholly dependent on the maintenance of high prices 
for such fickle market commodities as tar and sul- 
phate of ammonia. 

But it does not follow that because a low tempera- 
ture carbonisation scheme is as unsuitable for adop- 
tion on gas works as its forerunner, the “ coalite ”’ 
process, it may not prove successful if worked near 
the pits’ mouth with certain classes of coal, provided 
a ready local market can be found for the * coke” 
produced. In such a case the process must be 
| regarded as being worked solely for the sake of the 
| * coke,” sulphate of ammonia, and tar or oil obtained 
by it, and the gas must be disregarded, as having only 
a ‘problematical value. The tar or oil would naturally 
be worked up on different lines from coal tar, the 
object being to produce from it chiefly motor spirit, 
a heavier fuel oil and a highly bituminous pitch. A 
| tar distiller might be found willing to pay as much as 
24d. per gallon for the crude tar or oil for working- 
up on these lines—provided a large and regular supply 
were offered to him—so long as motor spirit and pitch 
are fetching their present high prices. It will be 
interesting to watch the results of the working in the 
coming year of one or other of the schemes which are 
in course of development on a working scale. 








MOTOR CARS IN 1912. 


AUTOMOBILE engineering has enjoyed a year of 
remarkable prosperity, a fact which accounts in a 
large measure for the absence of pronounced changes 
in the design of either engines or transmission systems. 
The Government system of taxation according to the 
bore of engine cylinders, instead of by their cubic 
contents—which would be a more rational method 
and fairer to the users of the older cars—has caused 











designers of motors to increase the capacity of the 
cylinders by lengthening the stroke of the piston. 
Finality in this direction has probably now been 
reached. The average stroke-bore ratio is only a 
little less than 2 to 1, although “ freak ” engines have 
been constructed with strokes 24 times the bore. 
While little fault seems to be found with the modern 
petrol engine as regards efficiency, it will have to be 
constructed of even better material than the early 
engines if it is to be capable of as long a life, and it is 
highly probable that if ever the Government decides 
to alter the present rating system as suggested above, 
there will be a busy time ahead in the drawing-offices 
getting out new designs of engines with larger bores 
and lower piston speeds. As regards the number of 
cylinders, the single-cylinder engine for motor car 
work is now no longer met with. Two-cylinder 
engines are not perceptibly more numerous, and three- 
cylinder engines are quite unknown, although the 
last might well be used with two-stroke engines. 
Four cylinders are almost universal, and only persons 
to whom a few hundreds of pounds more or less is 
of no importance are found among the users of cars 
propelled by six-cylinder engines. 

As regards valves, these are broad'y divisible into 
two classes, namely, the sleeve and the poppet. 
The introduction of the former some four years ago 
was the cause of much controversy among engine 
designers, inany of whom prophesied failure for engines 
so fitted. On the whole, its supporters may be said 
to have proved that the sleeve system is quite practic- 
| able, although it is obviously less advantageous than 
|the poppet system as regards accessibility. In 
‘reality the introduction of the sleeve valve was a 
blessing in disguise to the makers of poppet valve 
engines, for it immediately brought about an un- 
quenchable desire for silent-running engines and 
consequent improvements in the design of the valve 
mechanism. By enclosing the valves and lifters and 
by modifying the profiles of the cams on the cam 
shaft a modern poppet valve engine can now com- 
pare very favourably with a sleeve valve engine in 
point of silence. Silence has also been brought about 
in some measure by the introduction of the chain 
drive for the valve shaft, although manufacturing 
conditions have probably had much to do with the 
chain development. The lubrication of the petrol 
engine is well looked after, but the purely forced 
system does not seem to be adopted as frequently as 
it appeared likely to be a few years ago. Instead 
the trough and splash method has become general. 
By fixing troughs under each big end and placing 
dippers on the latter the lubrication is well performed, 
while the main bearings are sometimes lubricated 
by a pump. Steps are now generally taken to filter 
the oil before it is used a second time, and probably 
some means of cooling the lubricant will ultimately 
be adopted. There have been no marked departures 
in carburetters or in clutches, while change-speed 
gears show little change, except that four speeds are 
now frequently provided where three were once 
considered sufficient. The chain-driven gear-box has 
not made headway, except for commercial work. 

Although the live axle is universal, motor car 
builders are not unanimous as to how it can best be 
driven. The advent of the worm drive a few years 
ago threatened to drive the bevel geared axle off the 
road. This was largely due to the desire for silence. 
The worm gear has, however, scarcely maintained 
the eminent position to which it climbed last year, 
owing largely to the difficulty with regard to lubrica- 
tion. With the under-slung worm it is difficult to 
keep sufficient oil in the differential casing, owing 
to leakage, and with the worm placed on top lubrica- 
tion is not always effective. With regard to the 
framework there is little new to report, but there is 
a tendency to adopt under-slung springs on the lines 
of the Lanchester car. 

The fuel question is one which is giving rise to 
considerable anxiety. The greatly extended use of 
petroleum spirit and the restricted sources of supply 
have combined to raise the price of petrol very 
seriously, and we are glad to see that the Society 
of Motor Manufacturers is taking steps to remedy 
this state of affairs by offering a prize of 2000 guineas 
for a fuel that can be produced in this country in 
sufficient quantity and at a commercial price. Al- 
though we are not convinced that this tempting 
prize will have the desired effect, it may possibly 
prove an inducement to some hitherto undiscovered 
genius to take up the subject, and, better still, will 
arouse a greater degree of public interest in the 
matter. 








THE CONTROL OF ELECTRIC TRAINS AND 
TRAMCARS. 

Ir is not our intention to enter very deeply into 
the subject of electric train and tramcar control in 
the present article, but rather briefly to consider 
the merits and demerits of some of the systems in 
use. The general principle of the series parallel 
control scheme, as commonly employed on continuous- 
current electric traction systems, is too well-known to 
call for a lengthy description. Briefly stated, when 
starting an electric vehicle equipped with a pair of 
motors, the machines are first of all connected in 
series, and resistance is introduced into the circuit. 
The resistance is then reduced, and finally cut out 
of circuit, and when this occurs we have what is 
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known as the full series connection. The motors 
are next connected in parallel, the resistance again 
brought into service, and gradually cut out of the 
cireuit in the same manner as when the motors were 
in series. This is the series parallel control system. 
Electric trains. tramears, petrol rail cars, and road 
vehicles worked with storage batteries are commonly 
controlled in this manner. 

Most electric railways in this country are worked 
with motor coaches, and it becomes essential that 
the motive power should be distributed throughout 


the train. Therefore it is necessary to connect 
up the different sections of the train in order 
that all the motors mey be controlled from the 


driver’s cabin. To meet these conditions the mul- 
tiple-unit system was evolved. Beneath each 
motor car there is a number of electrically-operated 
switches, known as contactors. These serve for 
making the necessary connections with the motors, 
and for inserting and cutting out resistance step by 
step. The contactors are actuated by a small current 
derived from a multiple cable which runs from* end 
to end of each motor coach and terminates at each 
extremity in some form of coupling device. Trailer 
coaches also have a multiple cable and couplings, 
and in this way the train has a cable running from 
one end to the other. By sending current into a 
wire of this cable at any point in the train the corre- 
sponding electrically-operated contactors on all the 
motor coaches are simultaneously actuated. Con- 
sequently, the necessary combinations of motors and 
resistances are made simultaneously on each motor 
coach throughout the train. The master controller 
which switches the small current on to the contactor 
cable can be placed wherever desirable. 

No one will deny that the multiple-unit system has 
proved highly successful, but it appears that there is a 
tendency to dispense with the use of contactors not only 
on trains made up with motor and trailer coaches, 
but also on electric locomotives. On at least one 
continuous-current railway in this country, to be 
precise, the Lancashire and Yorkshire line, a direct 
system of control is adopted on some of the motor 
coaches. Instead of the controllers merely dealing 
with the small current needed to actuate the con- 
tactors, they handle the whole of the current used by 
the motors. 

Prior to the electrification of this line, it was com- 
monly believed that the only system of control 
which met railway conditions was the multiple-unit 
system, but by the adoption of a new type of con- 
troller it was found possible to deal through the 
medium of one such controller with the whole of the 
current required by a train. The employment of 
this comparatively new type of controller permits 
of the use of a system of power wiring which is simpler 
than that usually employed in electric railway work. 
This was borne out by a statement which Mr. Aspinall 
made in his presidential address before the Institution 
of Mechanical Engineers. In dealing with this system 
of control, Mr. Aspinall said, “‘ These large controllers 
have justified the forethought displayed in their de- 
sign by the small amount of maintenance in their 
upkeep. Examination must obviously be the more 
simple and effective, since the whole of the control 
equipment for eight 150 horse-power motors is con- 
tained in two motormen’s compartments, and can 
be inspected at any time without being put over a 
pit or under cover from the weather.’’ We see, then, 
that experence gained on this particular railway 
goes to show that direct control possesses advantages 
over the ordinary multiple-unit system. 

Since interpoles have come into use for electric 
traction motors, certain firms have directed their 
attention to a system of control in which the field 
strength is varied by connecting resistance in parallel 
with the series winding. By changing the value of 
this resistance the speed of the motor can be varied. 
The idea is by no means new, for the system was 
tried many years ago on ordinary traction motors 
without interpoles, but owing to the poor commutating 
properties of the early machines the scheme proved 
unsuccessful. It is easy to conceive that a distinct 
reduction in the energy required at the train should 
be effected by this method, as compared with the 
ordinary speed control system. 

Siemens Brothers have developed a system of field 
control for tramcar motors.. The motors are first 
started in the usual way until the full series connection 
is reached. Next the excitation of each machine is 
reduced by 50 per cent., and afterwards thc motors 
are connected in parallel with resistance in circuit, 
and with full excitation. The series resistance is 
then cut out, and the motors connected in full parallel. 

When the handle of the controller is moved to the 
next position the excitation of each motor is reduced 
by 33 per cent., and finally, when the controller handle 
is shifted to the last position it is reduced by 50 per 
cent. For braking purposes the excitation is main- 
tained at its full value. Whilst this method of control 
possesses several advantages, it calls for motors 
possessing special qualities, and, above all, the com- 
mutating properties must be exceptionally good. 
Clearly the worst condition of working occurs when 
the motors are overloaded, and when the excitation 
is weak, and it is evident that unless the machines 
possess good commutating characteristics there is 
danger of flashing over at the brushes. By adopting 
specially designed motors, however, the scheme has 
worked quite satisfactorily, and even when the motors 














are momentarily carrying twice the full load current, 
and the excitation is reduced by 20 per cent., the 
sparking is not at all serious. 

The system has two main advantages, namely, 
saving in the consumption of energy and flexibility. 
It can easily be seen that the combination of the 
series parallel system with field control is more efficient 
during the starting period than the ordinary series 
parallel control system, in just the same way as the 
latter is more efficient than plain rheostatic control. 
In both comparisons the saving is due to a reduction 
in the rheostatic losses, and as these represent a large 
portion of the total consumption in tramway service, 
the saving is important. The flexibility of the system 
is especially valuable where cars have to work under 
varying conditions, for example, in the dense traffic 
in the centre of a town and also in other parts where 
there is little traftic, and high speed is attained. Under 
such conditions the choice of five economical speeds 
is particularly valuable. 

Although this system of varying the field strength 
of railway motors does not appear to have met with 
very great favour in this country, it has nevertheless 
been used with successful results in other parts. 
When the locomotives for the New York, New Haven, 
and Hartford Railway were designed in 1905, they 
were constructed for speed control when working 
with continuous current by shunting the field winding. 
Forty-one locomotives have been in operation with 
this system of control on this railway for the last 
five years, and the system has proved successful. In 
a recent paper on “ Railway Operation,” read before 
the American Institute of Electrical Engineers, 
Mr. F. E. Wynne, lays stress on this system of field 
control for electric traction work. The following 
is an interesting example which Mr. Wynne takes to 
show the saving which may be obtained by field 
control :—Suppose the tractive effort per motor to 
give the necessary acceleration is 1575 lb. With the 
particular class of machine under consideration, and 
without field control, 75 amperes are needed. When 
field control is brought into use, on the other hard, the 
current required is only 68.5 amperes. Moreover, in the 
latter case the rheostatic losses are dispensed with at 
a speed of 8.9 miles per hour, whereas, when no 
attempt is made to control the field strength, this 
does not occur until a speed of 9.9 miles per hour is 
reached. A curve relating to a 40 horse-power 
high-speed motor shows that the corresponding 
rheostatic losses are 1.07 watt-hours per ton with the 
motor operated with field control, and 1.62 watt-hours 
per ton for a motor which is controlled on ordinary 
lines. In other words, the first-mentioned motor 
saves .55 watt-hours per ton every time the car starts. 
Consequently, if a car weighs 30 tons, and makes 
nine stops and starts per mile, the saving is .148 
kilowatt-hour per car mile. 

Another interesting proposal is the employment of 
shunt-wound motors. Machines of this type can 
be made to act as generators by increasing the field 
strength above the value corresponding to the speed 
at which the motor is running, with the result that 
current is sent back into the line. Therefore. by 
increasing the field strength of the motors a train or 
tramear can be brought to rest in an economical 
manner. Clearly the application of such a system 
would !ead to a great saving owing to the elimination 
of the wear on the wheels and brake shoes. But the 
scheme has its disadvantage. 
serious drawback is that the motors must be larger 
and heavier than when the ordinary system of 
mechanical braking is adopted. For, whereas in the 
latter case they are only brought into use 
intermittently and are often without current for 
quite an appreciable period, electric braking may 
mean that they have to carry current nearly all the 
time, and the machines are, therefore, larger and 
heavier in consequence. But it would appear that by 
using forced ventilation the system might prove 
practicable on certain lines. 

Mr. H. E. Wimperis has recently pointed out that 
on the shortest runs of some of the tube railways, 
the amcunt of power used in propelling trains is 
actually less than that consumed in grinding up the 
brake shoes. This is a serious situation, because it 
means that if we are to reduce the distance between 
stations this tremendous waste will increase. Where 
the distances between stations are considerable, 
regenerative: control is not worth considering, but 
where the stations are close together it is of great 
importance. 

With the systems of control adopted on single- 
phase locomotives or motor coaches greater efficiency 
is secured as compared with continuous-current work- 
ing, for in the former case rheostatic losses are elimi- 
nated. By bringing out tappings from the secondary 
side of the transformer a large number of voltages 
can be applied to the terminals of the motors. The 
problem with which designers have had to grapple 
is the best method of bringing these tappings into 
use. Whilst in many instances this is done with the 
aid of contactors, there appears to be a tendency to 
depart from this practice in the case of single-phase 
locomotives. At all events, one firm at least has 
abandoned the employment of contactors in faveur of 
the direct-control system. Speaking generally, the 
amount of current that has to be dealt with on a 
single-phase locomotive or motor coach exceeds that 
met with in continuous-current practice, assuming, 
of course, the same conditions as regards weight, 
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speed, &c., in the two instances. For, in the case of 
single-phase working the motors are generally dc- 
signed for a lower voltage than continuous-current ma- 
chines, and as a result they need more current to 
enable them to develop a given power. 

<:This, however, does not apply to all single-phase 
railway motors, as, for example, the Déri motor. 
The Déri motors on the locomotives of the Rhiatische 
Railway, for example, are worked at a pressure of 
1000 volts. But, as a rule, when series motors are 
used the voltage applied to the terminals of the 
machines is lower than that adopted on continuous 
current railways. It follows, then, that the problem 
of building controllers suitable for dealing with the 
heavy currents met with on large and powerful 
locomotives is not simple, but, as we have recently 
mentioned in these columns, the task has been success 
fully accomplished by the Oerlikon Company. Many 
single-phase locomotives that are in use in America 
have two driving motors permanently cor.neeted in 
series, and this naturally has the effect cf relieving 
the current that has to be dealt with by the con 
trolling equipment, since the normal working pres 
snre is equivalent to the sum of the voltage for 
which the motors are designed. 

Contactors are rapid and definite in action, and 
they enable the multiple-unit system to be adopted 
with little difficulty, but since in the majority ot 
instances only one locomotive is used for hauling « 
train, the multiple-unit system of control is unneces- 
sary. But there are cases where it is desirable to 
employ two locomotives, and to be able to contro! 
them both by means of a master controller. For 
example, in the case of the electrification of the 
Berlin Stadbahn, it is proposed to couple two or more 
locomotives to the same train as circumstances 
demand, and these will be operated by one man by 
means of a simplified multiple-unit system. The 
practice is also adopted on the New York, New Haven, 
and Hartford Railway, and in this instance the con- 
tactors are operated pneumatically and controlled 
by electro-magnetic valves. Simplicity should 
naturally be aimed at, and it certainly appears that 
the direct-control system does a great deal in this 
direction. Some firms seem to have found it neces- 
sary to use storage batteries for working the contac- 
tors on single-phase locomotives, and then the provision 
of a small motor generator for charging the batteries 
is generally necessary. 

Possibly the first step in the direction of reducing 
the number of contactors was the introduction of 
the induction regulator, which provides a means of 
obtaining a more or less gradual increase or decrease 
in the voltage with a smaller number of contactors 
than would otherwise be necessary. Obviously a 
gradual and even rise in the voltage is a thing to be 
desired, for upon this the comfort of the passengers 
greatly depends. This is also important in the case 
of powerful locomotives used for heavy goods trains. 
The induction regulator assists or opposes the voltag: 
derived from the secondary of the main transformer. 
When the first tapping is brought into use the induc- 
tion regulator is connected in series with it, and at 
this instant the voltage of the regulator is in direct 
opposition to that ot the transformer. Therefore 
only a small pressure is applied to the terminals of 
the motor. The movable member of the induction 
regulator is then turned so that the voltage of the 
latter gradually falls to zero, with the result that 
the voltage at the terminals of the motor increases. 

Further movement of the rotating member of the 
induction regulator causes the latter’s voltage to act in 
the same direction as that of the transformer, and a 
gradual and steady rise in the speed of the motor 
results. When the induction regulator is giving its 
maximum pressure and assisting the voltage of the 
first stage of the transformer, the next secondary 
tapping is brought into use, and the induction regu- 
lator is connected in series with this. But the con- 
nections are such that the regulator’s voltage first of 
all opposes the pressure of the transformer in the 
same manner as when the first tapping of the trans- 
former was employed. The movable member of the 
induction regulator is again turned, so that the 
voltage of the latter drops to zero. Then the regu- 
lator’s voltage is reversed as before, and so we get 
a further rise in voltage above that corresponding to 
the second stage of the transformer. This process 
is continued until the last stage of the secondary of 
the transformers is reached, when the motor is work- 
ing at full voltage. 

Apart from the fact that an induction regulator 
is a fairly heavy piece of apparatus, and that it tends 
slightly to lower the power factor, the system appears 
quite good. A steady and even rise in the voltage is 
very desirable, and the induction regulator gives 
good results in this connection. It has recently been 
pointed out that if the acceleration could be in- 
creased gradually from zero up to 5tt., Gft., or even 
7ft. per second per second, neither passengers nor 
rolling stock would suffer. There are other methods of 
controlling single-phase motors as used on locomo- 
tives, and motor coaches. The system of brush 
shifting has been adopted by several firms, and notably 
by the Bergmann Company and Brown, Boveri. 

This method also gives good results as regards the 
increase in acceleration, and it appears to have proved 
perfectly successful on those railways on which it 
has been tried. In the case of the Déri motor, as 
fitted to the motor coaches on the Martigny-Orsiéres 
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Railway, the whole of the control is effected by brush 
shifting, and each motor coach is fitted with four 
motors. The same system has also been adopted in 
large single-phase locomotives, and here, again, 
the scheme has given good results. In the case of 
the Bergmann single-phase locomotives brush shifting 
is adopted in conjunction wth variable voltage 
control, and an interesting feature in connection with 
this firm’s system is the adoption of the brush-shifting 
scheme with series motors. 





('ne Metropolitan Railway celebrates its jubilee to-day, 
the first section of the line having been opened to the 
public on January 10th, 1863. As this was not only the 
first underground railway to be constructed, but the pioneer 
of the system of intra-metropolitan railways, it will 
be of interest to recall the origin of the undertaking, 
hut before doing so the history of London’s local railways 
ante-dating the Metropolitan should be glanced at. Some 
of the earliest London railways, namely, the Greenwich, 
Blackwall, and Croydon, were little more than local lines, 
although they hardly answered to such at the time of 
opening. The railways to which we allude were, however, 
solely designed for facilitating transit between different 
parts of the Metropolis, or for enabling passengers or goods 
to pass from one trunk system to another without travers- 
ing the streets. 

The first in order of construction of these local railways 
was the West London, which was originally styled the 

Birmingham, Bristol and Thames Junction Railway.” 
It was begun in 1836 for the purpose of uniting the London 
and Birmingham and Great Western railways as between 
Willesden and Mitre Bridge, Old Oak Common respectively 

in consequence of the abandonment of the scheme for 
a joint terminus at Euston-square—and for linking up 
both systems with the Kensington Canal, which terminated 
a short distance south of what is now called Addison-road. 
As neither of the big lines would buy the undertaking, 
that portion of the line fringing Wormwood Scrubs— 
which, by the way, was laid with the original and dis- 
carded permanent way of the Liverpool and Manchester 
Railway—-was hired out to Messrs. Clegg and Samuda in 
1840 for experiments with atmospheric traction. 

For six months in 1844 the West London Railway ran 
a small passenger train service of its own at a dead loss. 
The line crossed the Great Western Railway on the level, 
and north thereof tunnelled under the Grand Junction 
Canal. At the level crossing two ‘ policemen ’’ were in 
charge of two signals, viz., a lofty disc and cross-bar 
applicable to the Great Western line, and a short disc to 
the West London. In addition, a bar of wood was 
lowered across the West London near the portal of the 
tunnel, to act as a stop to a Kensington-bound train, 
whenever a Great Western train passed on the main line. 
The irregularities of the West London’s train service were 
mainly due to the delays at this crossing. In default of 
telegraphic communication, the trains suffered: long 
detentions for overdue Great Western trains to pass. 
Legal proceedings arising from those delays led to the line 
being closed. Eventually, the North-Western Company 
stepped in and bought it, and afterwards admitted the 
Great Western Company to a half-share, the consequence 
being that the single narrow-gauge line was changed into 
a *“‘ mixed” gauge line. 

The exchange of broad-gauge traffic was effected by a 
turn-table on a separate siding parallel with the Great 
Western line, whence broad-gauge lines at right angles 
led to the point where the West London narrow and 
Great Western broad gauge merged in the *‘ mixed” 
gauge. A serious accident occurred at the crossing in 
1855, ** owing to the employment of a policeman, to whom 
the system of signalling had not been properly explained.” 
The level crossing was superseded by a bridge in 1859, 
and the deviation also entailed the disuse of the tunnel. 
The latter is still in existence, but in 1906 its south portal, 
visible from Great Western trains, was walled up for the 
new sidings to Old Oak Common, The old junction 
station building, on the Wormwood Scrubs side, remains, 
however, in existence, being used as a store. 

From the date of the acquisition of the West London 
Railway by the North-Western until 1862 the line was 
closed for coaching traffic, and only used for coal traffic 
toa yard at Shepherd’s Bush. Its reopening for passenger 
traftic was a result of the International Exhibition of 1862, 
a service of North London trains being then run over it 
via Camden and Kew Junction (Willesden), to a one-sided 
station at Kensington, subsequently—1864— distinguished 
as Addison-road. An omnibus service was organised by 
Messrs. Chaplin and Horne to convey Exhibition visitors 
between the terminus and Hyde Park. 

The inset map of London railways in ‘* Bradshaw’s 
(ruide ’’ for January, 1863, marks the West London line 
“Goods only,” but that was incorrect. After the 
Exhibition closed the North-Western Railway started a 
small through passenger train service between Kensington 
and Harrow, and that will be found in ‘“ Bradshaw ”’ of 
the above date. The West London Extension Railway, 
southward from Kensington, necessitating a bridge across 
the river at Battersea, was authorised in. 1859. It was 
opened on March 2nd, 1863. On the south bank of the 
river the line divides into four routes :—(1) To Waterloo, 
(2) to Victoria via Longhedge, (3) to Clapham Junction 
Station, Brighton side, and (4) to Clapham Junction, South- 
Western side. 

The second local railway to be brought into public use 
was the North London, incorporated in 1846 as the East 
and West India Dock and Birmingham Junction Railway, 
for the purpose of conveying minerals and goods between 
the London and North-Western system at. Camden Town 
and the West India Docks at Poplar. At the time it 
obtained its powers it was not contemplated to carry 
passengers. The company, in fact, opposed a clause 
compelling it to have one passenger train each day on 
its line. The line was opened from Fenchurch-street to 
Islington on September 29th, 1850, to Camden Town on 
December 4th following, and to Hampstead-road (Chalk 
Farm) on June 9th, 1851. The ccmpany was soon 
complaining that the enormous number of passengers 
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travelling upon it precluded the possibility of using the | 
line to the extent which was contemplated originally for | 
goods traffic. It was stated in evidence before a Parlia- | 
mentary Committee on Metropolitan Communications in 
1855 as proof of the congestion in the streets, that city 
men residing in the district lying between Bloomsbury 
and the New (Euston) Road found the quickest way of 
reaching the city was to travel from Euston to Fenchurch- 
street, changing at Hampstead-road, a journey of ten 
miles, whereas from where they resided, the distance to 
the city as the crow flies was little more than a mile. 

The third local railway to be constructed was the 
North and South-West Junction, opened in 1854, prior | 
to which there was no connection between north and south | 
through or near London. This line runs from Willesden | 
Junction to Brentford or Old Kew via Acton, where it 
joins the South-Western loop line from Hounslow, which 
crosses the river at Barnes. Barnes railway bridge was | 
completed in 1849. The promoters of the North and South 
West Junction line were Southampton shipowners, and 
neither the North-Western nor South-Western Company 
took at its origin any interest in the project. 

The origin of ‘“‘ New Kew” (Gunnersbury) Station and | 
Junction was an attempt to extend the North and South- 
West Junction line from Old Kew to Kingston. The 
South-Western opposed this scheme, and suggested the 
New Kew junction, and that it should take on the North 
London passenger trains thence to Kingston, via a curve | 
near Barnes, Twickenham and Richmond. This was done 
till the line from Acton to Gunnersbury and Richmond | 
was opened in 1869. 

We now arrive at the Metropolitan Railway, the history 
of which is, briefly, as follows :—The overcrowding of | 
the London streets and the consequent difficulty and 
danger of locomotion had been for many years a theme of | 
constant agitation in the Metropolis. New lines of streets 
were formed and fresh channels of communication were 
opened, but all to no purpose. At length it was proposed 
to relieve the traffic of the streets by means of railways, 
forming either extensions from existing termini or purely 
local lines.. In 1846 a Parliamentary Committee examined 
and reported upon a score of such projects. There is 
no necessity to enumerate them, as all were ill-digested, 
and some utterly impracticable proposals. A remarkable | 
feature was, however, that only one scheme made provision | 
for accomplishing the object by subterranean means. | 
Otherwise the prcmoters proposed to lay their lines either | 
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| and the works were at last commenced. 
| in operation extended from Bishop’s-road to Farringdon- 
| street, the idea of using Bishop’s-road for goods traffic ~ 


obtained to extend on the west to the Great Western 
Railway by two lines, one for goods to Bishop’s-road, 
the other for passengers to a first-class station opposite 
the Great Western Hotel at Paddington; and on the 
east by taking the line down to the Post-office. At that 
time, at any rate, no physical connection with the 
North-Western or Great Northern was included, but the 
promoters ,left it to be understood that they were open 
to negotiations for providing the same. In the meantime, 
passenger subways were authorised from the Metropolitan 
stations opposite to Paddington, Euston-square and 
King’s Cross termini respectively. 

Further extensions likewise originated by Mr. Pearson 
were cut and dried. Mr. (Sir John) Fowler explained 
the latter when giving evidence before the Committee on 


| Metropolitan Communications in 1855. 


(1) An extension from the Post-office would pass along 
the east side of St. Paul’s Churchyard, emerge from the 
ground near Old Fish-street, cross the river by a high- 
level bridge, serving the double purpose of road and rail- 


| way, and on the opposite bank fork to Waterloo in one 
| direction and to London Bridge in the other. 


(2) An entirely underground line would run from 


| Smithfield to the eastern counties terminus at Bishopsgate. 


(3) An open-air line would proceed from Praed-street 
to Notting Hill, Earl’s Court. and New Brompton, cross 
the river at Battersea, and effect a junction with the 
South-Western at Clapham. It would also have a branch 
from Brompton to the terminus of the West London 
Railway at Kensington. The Metropolitan Railway scheme 
underwent no further change until 1859, save that the 
Great Northern was given a physical connection at 
King’s Cross, together with running powers to the city, 
in return for a promised subscription of £175,000—which, 
we believe, was never paid. 

However, difficulties in connection with Cold Bath 
Fields prison having intervened, another Act was obtained 
in 1859 to drop the line to the Post-office, and to sub- 
stitute a new section from King’s Cross to Farringdon- 
street. Shortly afterwards the city subscribed £200,000, 
The line originally 


alone never being carried out. The line also appears 
to have extended some little way in the direction of 
Praed-street as a contemporary print shows the first train 
taking the existing junction of the Bishop’s-road and 





BROAD GAUGE TRAIN RUNNING OVER JUNCTION UNDER PRAED STREET 


in what they termed * railway streets,”’ ¢.¢., new thorough- 

fares, to be formed by wholesale demolitions, having rows 

of trees on each side of thejrailway; or in open cuttings, 

which meant the conversion of streets into trenches; or 
on viaducts. The exception referred to was the scheme 

«emanating from Mr. Charles Pearson, the city solicitor, 

for an elongation of the Great Western, North-Western 

and Great Northern railways down to Farringdon-street 

for the use of city passengers and goods. Its originality 

rested on the fact that it was to be an * arcade ”’ railway, 

that is, in shallow subway. As between King’s Cross and 

Farringdon-street the projecter suggested an arcade to 

be formed by an’ enlargement of the Fleet Ditch. It 

would contain six lines of way, and a carriage road 80ft. 

wide was to be constructed on its super-surface. The | 
terminus was to be a vast affair, divided into goods and 

passenger stations, the former lying north and the latter | 
south of Holborn. 

The Committee decided that there could be no question 
of constructing any surface railway in the Metropolis, 
and that “ of all the methods by which a railway can be | 
carried through a town a viaduct is the most inconvenient 
and injurious to property.””’ Mr. Pearson was closely 
examined concerning the admittance of light and air into 
his arcade railway by openings above, and his answers 
evidently left the Committee more in favour of that 
system of construction than of its alternative, viz., open | 
cuttings. The city solicitor’s scheme was, however, | 
disallowed on account of the large terminus. 

The establishment of a central zone not to be penetrated | 
by railways was a marked feature of the Commissioners’ 
report. To the latter we owe the existence of the large | 
oval area in the centre of the Metropolis having no railways 
within its circumference, except the lines crossing from 
Farringdon-street to Blackfriars, and the deep level | 
tube railways, the possibility of which, of course, could 
at that time not be foreseen, 

In consequence of the 1846 report, Mr. Pearson set to | 
work to map out a system of metropolitan railways, which | 
would not infringe the limits reeommended, on the arcade 
principle, of which he was the father. The outcome 
of his exertions were the plans for a metropolitan railway 
as detailed below. 

In the session of 1853 a part of that scheme was sanc- 
tioned, viz., for a line to pass under the New-road from the 
Edgware-road to King’s Cross. That was avowedly an 
imperfect scheme, and the intention was expressed of 
coming forward in the next session, and completing it so | 
far as to join the northern railways with each other and | 
the Post-office. That was done in 1854. Powers were 


Praed-street lines. We are enabled to give herewith a 
reproduction of this old colour print. It was originally 
published in 1863. The train shown is running over the 
junction at the “ Bell Mouth” under Praed-street, and is 
drawn by Gooch’s broad gauge tank engine Hornet, 
which was of the 2-4-0 type, with outside cylinders 
l6in. by 24in., the driving wheels being 72in. in dia- 
meter. So great was the success of the Metropolitan 
Railway from the very day of its getting to work 
that in the next session of Parliament there was such 
an influx of Bills for the proposed formation of railway 
lines in connection with the new form of transit in the 
Metropolis that it was found that nearly half of the city 
itself would have to be dem lished and almost every open 
square or space given up for the erection of some terminus 
if the majority of the plans had been carried out. The con- 
sequence was that a Committee of the two Houses was 
formed to take the whole of the metropolitan schemes 
into consideration. Accordingly, after deliberating for 
some time upon the matter, the Legislature advised : 

‘* That it would be desirable to complete an inner circuit 
of railway that should abut upon, if it did not actually join, 
nearly all the principal termini in the Metropolis, commenc- 
ing from the Metropolitan Railway, from Finsbury Circus, 
at the one end, and in a westerly and southerly direction 


| from Paddington at the other, and connecting the ex- 


tremities of those lines by a line on the north side of the 
Thames.’ That conception was eventually fulfilled, with 


| the aid of the Metropolitan District Railway, incorporated 


in 1864, 








THE Roap Boarp.—During the months of October, Novem- 
ber, and December, 1912, the Road Board, with the approval 
of the Treasury, made advances amounting to £82,722 from the 
Road Improvement Fund to county councils and other highway 
authorities, this amount including the following :—For road 
crust improvements, £73,409 ; for road widenings and improve- 
ment of curves and corners, £3753 ; for road diversions, £2553 ; 
for reconstruction and improvement of bridges, £3007. The total 


| grants after deducting grants cancelled, up to December 31st, 


1912, are as follows :—For road crust improvements, £735,314 ; 
for road widenings and improvement of curves and corners, 
£78,959 ; for road diversions, £23,759 ; for reconstruction and 


| improvement of bridges, £39,482 ; and for construction of new 


roads and bridges, £16,078. Advances by way of loan amount- 
ing to £114,632 have also been arranged. In addition further 
advances amounting in the aggregate to about £1,467,504 have 
been indicated to highway authorities towards works of road 
improvement of which the details are still under consideration 
and discussion. 








38 





THE ENGINEER 


JAN. 10, 1913 








ARRANGEMENT OF EXHAUST TURBO- 
GENERATORS. 
By Dr. E. ROSENBERG. 


MANY electrical supply undertakings find it convenient 
to increase their capacity by the installation of exhaust 
turbines. It is possible, as a rule, to obtain by this means 
an increase in station capacity of from 60 to 80 per cent. 
without addition to the boiler plant. The generator 
coupled to the turbine is usually, electrically speaking, a 
unit by itself, and is provided with the same switching and 
regulating apparatus as the other machines in the station, 
so that the addition of an exhaust turbo-generator neces- 


/500 KW 











liZ5 KVA Wattless 
Fig. 1 


sitates the provision of a new panel on the switchboard. 
The starting of the turbine is done, as a rule, with live 
steam, and only after the machine has been paralleled to 
the bus-bars is the turbine run from exhaust steam. 

One of the most interesting suggestions entailing the 
greatest simplicity of operation, and avoiding altogether 
any additional switching apparatus, was put forward by 
Mr. R. A. Chattock, the manager of Birmingham Cor- 
poration Electricity Works, when considering the exten- 
sion to Summer-lane station, which is fitted with a number 


2500 K.W. 








8 
825 KYA. Wattless 
Fig. 2 


of 1500-kilowatt Belliss and Morcom reciprocating engines 
coupled to 25-period Westinghouse generators. He 
suggested the installation of induction generators (asyn- 
chronous generators), to be coupled electrically to the main 
alternators, an arrangement which would allow the turbo- 
zenerators to be run up straight on exhaust steam without 
any paralleling or synchronising. It was desired that the 
turbine should act just ‘‘like a fourth cylinder”? added to 
the triple-expansion engine, and that the generator should 


M 


To 3 Phase Bus-bars 


( [solating links 


its speed by a very small amount, say, for instance, from 
1500 revolutions per minute at no load to 1480 revolutions 
per minute at full load. If this motor is driven from some 
separate source and connected to the bus-bars, it will give 
power into the circuit, for instance, approximately full 
load if the speed is increased to 1520 revolutions per 
minute. 

Two disadvantages attend the use of the induction genera- 
tor. One is that it is not self-contained, and can be run 
only in parallel with other generators. This is of no im- 
portance at all in the present case, because the exhaust 
turbo-generator naturally can only be run if the main 
generator, the engine of which discharges its steam into 
the exhaust turbine, is working. The second disadvantage 
however, entirely outweighs the advantage of simplicity 
for all stations which have to cope with load having a lagging 
power factor, as, for example, a load of induction motors. 
The induction generator cannot supply any wattless current 


the main generator with wattless current, we could supply 
into the bus-bars from the combination of main and ex- 
haust generators only 1125 — 300 = 825 kilovolt-ampéres 
wattless, and 2500 kilowatts actual load, which represents, 
according to Fig. 2, 2633 kilovolt-ampéres at approxi- 
mately .95 power factor. 
Practically speaking, such a combination would there 
| fore only be good for rotary converter load or lighting load, 
for otherwise it would throw the bulk of the wattless 
current on to the other generators in the same station, 
which are not fitted with exhaust turbo-generators. |), 
the case of Summer-lane station the original genera 
tors were designed for a higher power factor than .8, and 
therefore the load with which the combination could hav« 
dealt would have been practically a watt load only. I), 
order to be able to cope also with wattless load, the Britis), 
Westinghouse Electric and Manufacturing Company, 
Limited, putforward, as an alternative, a modification of 














Fig. 4—INTERIOR OF SUMMER-LANE STATION, BIRMINGHAM 


the line. 
magnetising 


to On the contrary, it even draws wattless 
current from the main generator. Suppose 
the load on the main generator is 1875 kilovolt-ampéres 
at .8 power factor before the turbo-generator is installed. 
The conditions can be represented by the right-angled 
triangle Fig. 1. Here the real load of 1500 kilowatts is repre- 
sented by the line B C, and the wattless load of 1125 kilo- 
volt-ampéres by the line AB. The addition of an ex- 
haust turbo-generator of, say, 1000 kilowatts would not 
in itself add very much to the existing wattless load, 
because if this induction generator is designed with a 
small air gap, and is well proportioned as to slots and wind- 
ings, the wattless current drawn from the main generator 
need not exceed 300 kilovolt-ampéres, which is not a very 
great addition to the already existing wattless load of 
1125 kilovolt-ampéres. But there is another consideration 
which is much more serious. We need by the addition of 
the turbo-generator to cope with an additional 1000 kilo- 
watt load on the bus- bars, and if this load is com- 


the original scheme worked out by the writer. Thi 
modification, although adding an exciter, retained in thi 
main the simplicity of operation and the absence of switch 
gear, which renders the induction generator scheme s« 
valuable and, attractive. The original as well as th 
modified scheme were very fully considered by Mr. J. V 
Kemp, then resident engineer, and reported upon to Mr. 
Chattock, who finally decided to adopt the alternative, 
namely, to use a synchronous generator, making such: 
arrangements for the excitation that it would enabl« 
the turbo-generator to run up in @ manner similar 
to an induction motor, but would pull into synchron 


ism with the engine-driven alternator at low speed. 
If it had been possible to excite the turbo-generato: 
from the same bus-bars as the main generator, and t 


put the excitation on the machines before starting, then 
the turbo-generator would have run up immediately in 
synchronism with the engine-driven machine. This, 
however, was impossible, as the exciting voltage of th: 
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Fig. 3—CONNECTIONS OF MAIN AND EXHAUST TURBO 


just add additional capacity to the existing main generator 
without requiring any attention. The generator would, 
of course, automatically take just as much load as the 
steam passing into the turbine would be able to cope 
with. Incidentally there would be a saving in switch gear 
which space consideration rendered important. 

On the face of it, this proposition is an ideal one. 
An induction generator is as simple as a squirrel-cage 
motor, has no slip rings, and a very robust rotor. It is 
well known that an induction motor, if loaded, will drop 
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posed in the same way as the original load—partly 
| of induction motors and similar apparatus, that give an 
| average power factor of .8—-then this additional load of 
| 1250 kilovolt-ampéres at .8 power factor brings, besides 
| the real load of 1000 kilowatts, a wattless load of 750 kilo- 
| volt ampéres, and the existing main generator would have 
| to provide all the wattless current of 1125 kilovolt-ampéres 
for the original load, approximately 300 kilovolt-ampéres 
for the excitation of the induction generator, and 750 kilo- 
volt-ampéres for the additional load. Without overloading 





Fig. S -TURBO-GENERATOR WITH END COVER REMOVED 


main generator is 440 volts, which cannot be conveniently 
used on the rotor of a two-pole high-speed machine ot 
1000 kilowatts, and also because the machines supplying 
the exciting bus-bars were already fully loaded, and it was 
not desired to increase the size of this plant, nor to use 
heavy rheostats for regulating the main exciting current o! 
the turbo-machine. The difficulty was overcome by 
coupling to the turbo-generator a low-voltage exciter 0! 
125 maximum voltage, suitable for the standard rotor wind- 
ing, but winding the field coils of the exciter for 440 volts 
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~—with sufficient margin for regulation. -and connecting 
these with a small adjusting resistance, in parallel with the 
slip ring terminals of the engine-type generator. The 
field coils of the exciter require less than 1 ampére, which is 
negligible compared with 45 ampéres maximum exciting cur- 
rent of the main generator. The same rheostat, therefore, 
which was originally used for the main generator can now be 
employed without alteration for controlling the fields of 
both main and turbo-generators simultaneously. The rotor 
of the turbo-generator has, in the centre part of the poles, 
several slots filed with bare copper bars, which are sweated 
at both ends to solid brass plates, so as to form a kind of 
squirrel-cage. The exciter winding of the rotor perman- 
ently connected to the exciter armature—which, compara- 
tively speaking, has a low resistance and reactance— 
constitutes in itself another short-circuited single-phase 
winding, and these rotor windings compel the turbo-gene- 
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Fig. 6—-FIELD WINDINGS IN PARALLEL 

rator to run near the synchronous speed as long as the 
main generator is excited. The armature terminals of 
the exhaust turbo-generator are permanently connected 
without a switch to the armature terminals of the main 
generator. The field coils of the exciter of the turbo- 
generator are also permanently connected to the field 
terminals of the main generator. Whenstarting with the 
field of the main generator excited, the exciter coupled to 
the turbo-generator has its full field, but no direct current 
is flowing at the start through the field coils of the turbo- 
generator, and therefore the turbo-generator starts from 
rest without magnetic field. Exhaust steam will start 
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circuited rotor winding, the speed of the turbo-gene- 
rator will be only slightly above or below the proper 
speed, which would give exact synchronism with the 
momentary speed of the main generator. The exciter, 
having its full field from the start, will give a voltage pro- 
portional to its speed, therefore the field current of the 
turbo-generator will steadily increase, and at a low speed 
the turbo-rotor will pull into synchronism and will then 
remain in synchronism. 

The extension scheme at Summer-lane station comprises 
the addition of exhaust steam turbines to six engine- 
driven alternators. Four of the turbo-generators are 
already in service. The engines are rated at 1500 kilo- 
watts condensing, but are capable of developing the same 
load non-condensing, which is the condition under which 
they work when exhausting to aturbine. The capacity of 


the exhaust turbines is about 970 kilowatts, but the output 


spain varies considerably with the vacuum, the latter 
| being normally 27jin. The following is adescription of the 
mechanical part of the plant, which was carried out by Belliss 
and Morcom, Limited, The exhaust turbines are of the 
horizontal impulse type, and are mounted directly on 
| top of the condenser, which latter forms the bed-plate. 
| The condensers are of rectangular section, and the turbine 
| stands solely on the exhaust branch, which is also of 
| rectangular section. Special facings and ventilating ducts 
| are cast on top of the condensers for the alternators. 

| The exhaust pipe between the engine and the turbine is 
| only provided with an emergency shut-off valve, which 
F operated by an oil-pressure relay, so that it closes in 
the event of excessive speed or failure of the oil supply. 
A by-pass is also provided, so that the engine may exhaust 
directly to the condenser. Lubricating oil under pressure 
for both turbine and alternator is tapped off the engine 
system, and the oil passes through a cooler on its way to 
the turbine. The turbine is thus of the simplest possible 
| type, and has neither gearing, governor, valves, nor oil 
| pumps. The condensers are of the surface type, with 
| Edwards’ air pumps placed in the basement underneath 
| the condenser. The cooling water supply is taken from 
| the canal, and is passed over cooling towers before it is 
| returned, this process having been found necessary owing 
to the excessive temperature to which the canal water 
was raised. The circulating water pumps are placed in 
| an independent building, and deliver into mains on each 
| side of,the engine-room, connections being made from each 
| of the condensers to these mains. The circulating water 
| discharge is dealt with in a similar manner. 

The rectangular surface condenser, which forms the 
| foundation for the turbine and alternator, is supported 
| over the air pump pit on massive girders, fixed at each 
end in the foundation blocks of the reciprocating engines. 
| Great strength has been provided both in the girders and 


in the condensers, so as to ensure a rigid foundation for 
the turbine and alternator. A platform is fixed at the 
level of the turbine base, and is in communication with 
; the lower platform of the engine. 
| The three-throw Edwards air pumps are alternatively 
| steam and motor driven, the exhaust steam from the 
| Steam-driven sets being passed into the turbine. The 
| condensed steam is delivered by hot-well pumps, driven 
off the end of the air pump crankshaft, to a feed-water 
treating apparatus placed in the roof of the boiler-house. 
In case of a breakdown of any air pump, the suction 
| pipes between condenser and pump are interconnected 
| through a main laid through the entire length of the sets, 
| and by this means a fair vacuum can be maintained on 
any two condensers by one air pump. 
| 
| 
| 
| 


The turbines are coupled to two-pole generators manufac- 
tured by the British Westinghouse Electric and Manufac- 
turing Company, Limited, with a normal rating of 1500 
kilovolt-ampéres, power factor .8, 25 periods, 5000 volts, 

| three-phase, 1500 revolutions per minute. The direct- 
connected exciter is overhung. A simplified diagram of 
connections of the electrical parts is shown in Fig. 3. 

The three terminals of the two-pole turbo-generator arma- 
| ture are connected through isolating links to the three ter- 
| minals of the armature of the multipolar main generator. 
| The terminals of the turbo field are connected without 
| resistance to the armature terminals of the direct-coupled 
| 


exciter. The exciter field, with a small adjusting rheostat 
in series, is directly connected to the field terminals of the 
main generator. The adjusting rheostat is used to adjust 
the power factor of the turbo generator, and is set once for 
all. The exciting bus-bars of the station are regulated by 
means of a Tirrell regulator, and, therefore, with varying 
| load on the station the voltage on the field of the main 
generator and the voltage on field and armature of the 
| turbo-exciter, will vary in the same proportion. Thus, 
with increased wattless load on the main generator, the 
| turbo-generator will automatically give increased wattless 
| load. 

| <A drawing showing the general arrangement of the 
| turbo-alternator, condenser, and air pump, is given on 
page 39; Fig. 4 is an illustration of a part of the station 
| showing the two first completed sets; and Fig. 5 is an 
| illustration of one of the turbo-generators with the end 
| bells removed, giving a good view of the stator winding 
}and clamping. The following figures show some possible 
variations in the electrical connections* :—The diagram, 
| Fig. 6, shows the arrangement which can be used in similar 
| cases if the exciters are of suitable voltage and have 
| sufficient capacity to excite the main field of the turbo- 
generator in addition to the field of the main generator. 
| In Fig. 6 the field of the main and turbo-generator are 
| connected in parallel. In Fig. 7 another arrangement 
|is shown which it sometimes may be possible to use, 
viz., the field of the turbo-generator and main generator 
in series. In this case the voltage of the exciter must, of 
| course, correspond to the sum of the exciting voltages of 
| the two machines. 











| BOOKS OF REFERENCE. 


Just as regularly as the end of the year, comes the 
stream of books of reference which are published annually, 
and without which it would be practically impossible to 
get on in these strenuous times. The amount of labour 
which these books save, each in its own way, is incal- 
| culable ! 
| Among the first to reach us was ‘‘ Whitaker’s Almanack”’ 

for 1913—published at 12, Warwick-lane, Paternoster- 
row, E.C.—and certainly no book is more welcome than 
this invaluable publication, which has now reached its 
forty-fifth year. To attempt to describe its contents 
| to our readers would be like taking coals to Newcastle. 
| It is daily consulted by almost every business man, and 
| is justly regarded as being in every way trustworthy. 
| Quite as useful in its own sphere is Whitaker's “ Peerage, 
| Baronetage, Knightage, and Companionage,’’ which has 
| also been sent to us, while this year we have to chronicle 
the appearance of an entirely new work, ‘‘ The Interna- 
| tional Whitaker,”’ which aims at the provision of informa- 
| tion concerning every country on more or less uniform 
|lines. It is divided into four parts, of which the first 
| deals with the relative functions of the Components of 
| the Universe ; the second with the continents ; the third 





* British Patent No. 13099 of 1911. 








with the nations of the world; while in the fourth is 
given a list of British and American diplomatic and con- 
sular representatives in foreign countries. The idea is 
an exceedingly good one, and the book seems to have been 
designed and prepared with the care which has always 
characterised the productions issued under the name of 
Whitaker. 

That invaluable book the Post-office London Directory, 
1913—Kelly’s Directories, Limited, 182, High Holborn, 
W.C.—appeared just before the end of December, and in 
good time for the new year. It is hard to say anything 
about it which has not been said or which would enhance 
its value. It is quite indispensable to the business man, 
though but few know the full extent of what it contains, 
which is by no means confined to names of streets and 
people. The practice of including the county suburbs 
in one volume with the main directory, which was begun 
some few years ago, still continues, and is a useful feature 
of the book. The two maps also add to its utility as a 
work of reference. The one hundred and fourteenth 
year of publication has now been reached. 

Another useful book of reference is *‘'The Gas Works 
Directory and Statistics ’’—Hazell, Watson and Viney, 
Limited, 52, Long-acre, W.C.—the 1912-13 issue of which 
has come to hand, the information it contains being 
revised down to August, 1912. This work, which is now 
in its twenty-fifth year, contains all kinds of information 
unobtainable elsewhere, except with a large amount of 
trouble. First of all, there is a list of chairmen, managers, 
engineers, and secretaries, and a list of associations of 
engineers and managers, and then each gas supply in 
England, Wales, Scotland and Ireland is dealt with 
separately. Among the other data given in each case 
are the population supplied, the amount of coal and oil 
transformed into gas, the annual make of gas and its 
illuminating power, the price per thousand feet, number 
and capacity of gasholders, and the by-products produced. 

“Wuo’s Who in Science (International), 1913, is 
edited by H. H. Stephenson and published by J. and A. 
Churchill, 7, Great Marlborough-street, London. It 
appears this year for the second time in a much enlarged 
form, some 250 pages having been added. A portion of 
the additional space is taken up by a new section devoted 
to scientific societies. In spite of the extra pages, however, 
we still find that the names of numerous distinguished 
engineers are conspicuous by their absence. Again, 
the President of the Institution of Civil Engineers fails 
to find a place, while reference is not made to more than 
half the Vice-presidents and members of Council of the 
Institution. Out of six Vice-presidents of the Institution 
of Mechanical Engineers only two are mentioned. The 
Electricals fare even worse. The President is included, 
but only three out of the four Vice-presidents, and only 
three out of eighteen other members of Council. We 
had hoped that in this year’s issue there would not be such 
omissions as these. Two new sciences have been added 
to those already represented, namely, Phychology and 
Geography. 

“The Business Prospects Year Book for 1913,” pub- 
Limited, 


lished by the Business Statistics Compay, ' 
of 12, James’-street, Cardiff, and by the Financial 
Times, 72, Coleman-street, E.C., seeks to tell its 


readers what will happen to coal, iron, copper, tin, 
tin-plates, oil, the money market, shipping, English 
rails, American rails, Argentine rails, wheat, copper, and 
rubber during the next twelve months. It is now in its 
seventh year of issue, and it claims that in the preceding six 
issues its anticipations have proved consistently accurate. 
In any case, it is a handy book of reference in connection 
with data concerning the subjects of which it treats. 

‘** Britis: Rainfall, 1911 °°—Edward Stanford, Limited, 
12, 13, and 14, Long-acre, W.C.—is just as painstaking a 
production as have been its forerunners. Livers in dry 
countries laugh at us because our one topic of conversation 
is the weather, but could they read Mr. Mills’ annual each 
year they would realise what an abundance of material 
to talk about there is in our changeable and erratic climate. 
In the volume a vast amount of data is collated and 
arranged in such a way as to form most interesting reading, 
while as a work of reference regarding the rainfall in 
different parts of the country it is of great importance. 
It appears for the fifty-first time this year. 

** Ainsley’s Nautical Almanac and Tide Tables for 1913” 

-T. L. Ainsley, Mill Dam, South Shields, and James 
Munro and Co., 101 and 103, King-street, Glasgow. 
Among the special features in this, the forty-seventh 
annual issue of this handy almanac, are ‘“‘ Private Signals 
off Ushant,”’ ** The Morse Alphabet,” ‘“‘ Important Morse 
Code Signals,’ ‘“‘ Important Two-flag Signals,” ‘ Pilot 
Signals for Dungeness, Hamburg, and Weser,”’ “‘ Belle 
Isle Ice Code,” &c. Numerous items have been added to 
the distance tables. There is also a port directory for 
forty of the principal ports of the United Kingdom, the 
information given including “‘ Harbour and Dock Charges, 
Dock Accommodation, Towage Rates, &c.’’ There is 
a complete up-to-date list of the lights and fog signals of 
all the coasts of Great Britain and Ireland, the North 
Sea, the Baltic, the coasts of Norway, the White Sea and 
the whole coast of Western Europe from Gibraltar to the 
Skaw, and, as showing how important it is to have the 
latest information regarding these matters, it is pointed 
out that forty-seven new lights have recently been added, 
while ninety-three of the original lights have been altered, 
some of them very considerably. 

“The Gas Engineer’s Annual ’’—published by J. G. 
Hammond and Co., Limited, of 32-36, Fleet-lane, Old 
Bailey, E.C., and Moor-street and High-street, Birmingham 
—is now in its thirty-fourth year, and it is only necessary 
to say of it that this year’s issue is quite up to the standard 
of past years. The literary section contains an account 
of the Conference of the Institution of Gas Engineers 
held last June, and résumés of some interesting papers. 
The first two sections of the directory of gas undertakings 
deal with the gasworks of Great Britain and Ireland, and 
with those in our Colonies and foreign countries respec- 
tively, while the third section forms a directory of the 
gas industries, engineers and contractors, manufacturers, 
coalowners, &c. The end portion of the book is ruled 
so that a record of (1) coal carbonised and gas made, 
(2) purifying materials, (3) coal received, (4) carburetted 
water gas made, and (5) enriching materials, may be kept, 
while there are also pages for keeping a monthly, quarterly 
or annual summary. 
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‘RAILWAY MATTERS. 

A step which Mr. Fisher, Secretary of the Interior, 
regards as the beginning of the electrification of all the 
Transcontinental railways was marked on Tuesday, 
January 7th, by the grant to the Great Falls (Montana) 
Power Company of permission to transmit over the public 
domain, under Government regulations, power for the 
electrification of 450 miles of track on the main line of the 
Chicago, Milwaukee, and Puget Sound Railway between 
two points in Montana and Idaho. The fact that the 
power company is willing to accept full provisions for the 
protection of the public interests is pointed out by Mr. 
Fisher as being of the greatest significance. 


EXcELLENT facilities are afforded in Germany for trans- 
porting invalids and cripples who are unable to walk. 
The German railroad system provides a first-class car for 
invalids who can afford to use it. This car is fitted with 
every possible convenience for the sick. A special com- 
partment, opening on the level of the station platform 
with a double door, so that a stretcher can be carried in 
without the slightest difficulty, is set apart for the invalid 
and attendants. The other part of the car contains a 
kitchen, where meals can be prepared, and a section 
handsomely upholstered for members of the family or 
accompanying friends. For invalids who travel second 
or third class an apartment on an ordinary car is used, 
opening with a double door on the station platform. 


In a paper read before the Institute of Electrical 
Engineers by Mr. 8S. Insull on “Central Stations and 
Railway Electrification ’’ the question of the advisability 
of the railways taking their supply of electrical energy from 
existing central stations instead of adopting the plan of 
generating their own power is considered. Curves showing 
the various load factors are given, and specially the cases 
of New York, Boston, and Chicago are considered. An 
appendix is included, dealing very fully with the probable 
requirements of Chicago, supposing that the existing 
railways were to be electrified. It is pointed out that 
with the present system of isolated control the case 
for the central stations is not nearly so favourable as it 
would be if the whole question of electric supply could 
be concentrated under one management, when economies 
of all sorts could be effected. 


AN announcement of some interest to rolling stock 
manufacturers was recently made by the Spanish Minister 
of Public Works in reply to a question put to him 
in the Spanish Congress, The Minister said that in 
view of the difficulty at present experienced by the 
Spanish railways in providing wagon stcck and the 
consequent loss of trade of the country, the Govern- 
ment would consider the feasibility of a temporary sus- 
pension of customs duties on imported rolling stock, to 
enable the companies more easily to bring up their equip- 
ment to the standard required by the present heavy 
demand. The leading Spanish wagon builders are now 
working at high pressure and will not guarantee delivery 
of any fresh orders under twelve months. On a larger 
scale a similar problem has arisen in Australia, where the 
Railway Commissioners of some States have represented 
to their respective Governments that it will be difficult 
to meet the present demand for rolling stock if importa- 
tion is not allowed. To some extent it has been recognised 
in Australia that the impediment to the exportation of 
crops by the starvation in the matter of rolling stock will 
overbalance any advantage gained by exclusive local 
manufacture, and a more far-seeing policy is being adopted. 


AccorRDING to a report published in the Deutsches 
Kolonialblatt, 255 miles of new railways were opened to 
traffic in the German Colonies in Africa during 1912, bring- 
ing the total length of the colonial railways up to 2340 
miles. The railway construction programme drawn up 
in 1908 is now practically completed, and the principal 
remaining task is to finish building the Midland Railway 
of German East Africa from Daressalam to Lake Tangan- 
vika. This railway was opened to traffic in July last 
as far as Tabora, a distance of 525 miles from Daressalam. 
The remaining section of 256 miles, from Tabora to 
Kigoma, was provided for by a special law a year ago, 
and building operations have progressed so rapidly that 
rails have already been laid on a third of the distance. 
In South-West Africa 120 miles of railway, and in the 
Cameroons 50 miles, were opened to traffic during the 
year. At a recent meeting of the Colonial Economic 
Committee, the three following projects were recom- 
mended :—(a) The construction of the Northern Railway 
of East Africa to the districts of Urundi and Ruanda ; 
(6) the continuation of the Northern Railway of East 
Africa from its present terminus of Moschi to Arauscha ; 
(c) the construction of a railway to the oil district in 
Anecho in Togoland. No details of these proposals have 
as yet been published, but the Committee is working 
hand-in-hand with the Colonial-office in drawing up 
detailed plans and estimates. 


Tue Bill for the electrification of the Berlin City, Circular 
and Suburban Railways is at present under consideration 
by the Prussian Chamber. One cannot help feeling, 
states the Railway Gazette, when perusing the proceedings 
of the various sittings held to consider the subject, that 
private interests are responsible for the determined oppo- 
sition which is forthcoming from certain quarters. That 
this was foreseen by the Government, which introduced the 
Bill, is evident from a remark by the Minister of Railways, 
Herr Von Breitenbach, at a meeting between the repre- 
sentatives of the Government and of the steam locomotive 
builders. Addressing the latter, Herr Von Breitenbach 
bitterly criticised their tactics, ‘‘ Not only have you warned 
us, but you have abused your power in order to influence 
public opinion against a measure which, we think, is in 
the interest of the travelling public of Berlin, and which 
will solve the traffic problem of that city.” So far, only 
the technical side of the question has been under discus- 
sion, with the result that the committee determined, in 
order to get further evidence, personally to visit the already 
converted lines, from Ohlsdorf to Blankensee and from 
Dessau to Bitterfeld. It will be interesting to follow 
the discussions both on the technical as well as the economic 
side of the question, though they are hardly likely to 
affect the result, as the opponents of conversion in Parlia- 
ment will scarcely carry the majority of the Chamber 
with them when it comes to the final vote. 








NOTES AND MEMORANDA. 

OnE of the worst difficulties in the manufacture of 
cement in an electric furnace has been the formation of 
carbide of calcium, which has combined with the cement 
and spoilt it. It is now reported that a Swedish engineer, 
Mr. A. R. Lindblad, has discovered how to prevent this. 
The invention is patented, and consists briefly in adding 
to the charge a certain quantity of a metallic oxide which 
is capable of reducing the carbide of calcium. Oxide of 
iron is mentioned as a suitable compound, and it can be 
added to the products at the tapping in pulversied form 
instead of being added to the charge. 


From the report of the Government hydraulic engineer, 
which was recently issued, it appears that the total aggre- 
gate number of artesian boreholes in the State of Queens- 
land in 1911 was 785, 35 of which were sunk by the Govern- 
ment, 19 by local governing bodies, and 731 by private 
owners. The total aggregate depth sunk was 1,762,500ft., 
which is equal to 333-8 miles. The total number of 
artesian, sub-artesian, or pumped supplies was 329, and 
the number of boreholes in progress, abandoned, or un- 
certain, was 1711. The number of boreholes with a depth 
of over 3000ft. was 113, and the greatest depth sunk in 
one bore was 5045ft., or only 235 ft. short of one mile. 
The greatest outflow per day is given by two boreholes 
sunk by the Barcaldineshire Council, the amounts being 
7,453,000 and 7,240,000 gallons respectively. There 
are also in Queensland over 100 perennial springs known 
to the department, one of which, the Ban Ban spring, 
near Gayndah, gives a daily flow of 2,000,000, while several 
others give 100,000 gallons daily. 


THE introduction of commutating poles for rotaries 
has led to designs in which the economic utilisation of 
material is much improved as compared with non-com- 
mutating pole types. The limits for the permissible 
output per pole and the ‘“‘ ampéres per brush arm” have 
been considerably extended, while the efficiency is as high 
as or higher than before and the temperature rise normal. 
In 25-cycle converters for railway work the commutating 
poles must be laminated, and if the winding is shunted 
an inductive shunt of suitable time constant must be used. 
The damping windings are not connected between the 
main poles, in order not to interfere with the flux variations 
in the commutating poles. Where commutating pole 
rotaries are to be started from the alternating-current side 
it has been found necessary to provide a brush-raising 
device, which lifts all the brushes from the commutator 
during the starting period, with the exception of two 
specially narrow pilot brushes of opposite polarity, 
which are left to provide the excitation. 


For testing a large sub-station storage battery at St. 
Louis it became necessary to provide a rheostat capable 
of dissiptating continuously the power represented by 
5000 ampéres at 300 volts. For this purpose a rheostat 
was designed by Mr. K. H. Hansen, electrical engineer of 
the Union Electric Light and Power Company. It was 
of the water-cooled pipe-grid type, in which the iron 
pipe could act as the conductor while being cooled by a 
flow of water. Preliminary experiments and calculations 
indicated that about 600ft. of 2in. pipe would be required. 
Forty-seven 20ft. lengths of double-strength 2in. pipe 
were coupled in 40ft. pairs and connected by standard 
pipe returns, making a total length of 569ft. of pipe. 
It was soon found that the rheostat could not be cooled 
sufficiently by passing water from end to end through the 
569ft. of pipe, so it became necessary to tap holes in the 
return fittings, threading one set and inserting nipples to 
hold the hose connections to the manifold water supply 
pipe. From the other ends the water was allowed to 
escape and waste. 

IN a@ recent paper on ‘The Aims and Work ot the 
International Electro-technical Commission ”’ Professor 
Silvanus P. Thompson pointed out that it would un- 
doubtedly be of great advantage to an engineer if he were 
able to draft his specifications in terms which were practi- 
eally identical with those not only in use in his own country, 
but also in other countries in which similar apparatus is in 
use. What an amount of misunderstanding would be 
avoided if this were made possible ? At the present time 
a motor correctly described as a 10-kilowatt motor in 
one country is not necessacily a 10-kilowatt motor in 
another country, because the usages and regulations as to 
1ating and the requirements as to the physical tests which 
are made to determine the normal output of the motor 
diffe: in different countries. Surely the same tests should 
be required and the same temperature rises should be 
named as permissible in the determination of the normal 
rating in whatever country the machine is constructed ; 
otherwise the intending purchaser, who is offered by rivals 
in trade machines of nominally the same output, has no 
guarantee that the competition is a fair one. 


DIESEL engines, states a contemporary, are so commonly 
of the vertical type that the claims of the horizontal 
type have been very much overlooked. Vertical engines 
occupy less floor space and are perhaps less liable to 
cylinder wear and consequent loss of compression, which 
latter would be fatal. On the other hand, all engines 
require careful attention, and this is more than usually 
true of the Diesel type. Up to a certain point a hori- 
zontal engine is much easier to clean, inspect, and overhaul 
than a vertical engine, and to this extent the horizontal 


Diesel oil engine deserves more consideration than it | 


has received in this country. This advantage of the 
Diesel engine is not quite so marked with multiple cylinders 
as when the engine has only one cylinder. A certain 
amount of gear is essential to each cylinder. In the case 
of a vertical engine there are three lines of approach— 
back, top, and front; but in a horizontal engine there 
are only two, unless the cylinder is set over a well in the 
foundations. For single-cylinder engines this defect 
is overcome by using the flanks of the cylinder, and there 
seems to be strong reasons for thinking that the single- 
cylinder Diesel engine should be built in the horizontal 
as well as the vertical form. Several such have, indeed, 
been set to work on the Continent, and one or two with 
multiple cylinders, but in this latter type the cylinders 
are arranged in tandem pairs with plenty of room on both 
sides, and not on the side-by-side plan universal in the 
case of vertical designs. 





MISCELLANEA. 


A LECTURE on “ Radio-telegraphy” was given by 
Mr. J. Ewen, M.B.A.A., before the Edinburgh Association 
of Science and Arts, on December 16th. The lecturer 
showed that wireless telegraphy was simply the develop- 
ment of the electrical researches made by Faraday, Hertz, 
and Clerk Maxwell. The credit of having turned these to 
practical account in this direction unquestionably belonged, 
he said, to Marconi, whose genius and indomitable per- 
severance had overcome innumerable difficulties. The 
wonderful devices for improving his instruments had been 
the marvel of the scientists. Notably, his skill had been 
shown in overcoming the prismatic effect of the sun’s 
light on the electric waves. 


THE Poole Rural District Council has just purchased a 
new machine for the emptying of cesspools in the parishes 
under its control. According to the Contract Journal, 
it is worked on the vacuum principle, and comprises a 
cylindrical tank to hold 350 gallons, mounted on a four- 
wheeled carriage for horse draught, which also carries an 
air pump. The air in the cylinder being exhausted by 
means of the air pump, the contents of the cesspool are 
forced through suction hose into the tank by atmospheric 
pressure with an entire absence of nuisance. This im- 
proved plant enables cesspools to be emptied in a satis- 
factory manner, and with an economy of working calcu- 
lated to save 50 to 75 per cent. as compared with old 
methods. Curiously, the first place in England to adopt 
the vacuum system of cesspool emptying (about 16 years 
ago) was Pokesdown, which is only a few miles distant 
from Poole. 

In an address before the American Society of Mechanical 
Engineers Mr. H. J. K. Freyn stated that the four most 
prominent gas engine builders in Germany turn out 
120 large engines a year for blast furnaces and steel works. 
All these engines are of the horizontal, double-acting type, 
and very few are of less than 1000 horse-power. These 
figures are striking when compared with the production 
of similar engines in this country. The average for the 
last two years has certainly not been a tenth of the German 
output. Gas engine builders repeatedly tell themselves 
that at last the tide has turned, but the steam turbine 
and some other factors have so far been sufficiently 
strong to prevent the tide in large gas engines from 
becoming noticeably high. Reliability these engines 
undoubtedly possess, and their most important enemy 
is now first cost. Curiously enough, in the United States, 
where they are always supposed to buy with an eye on 
first cost rather than efficiency, the large gas engine has 
been much better received than in this country. 


Importers of typewriting machines report that recent 
changes in Chinese political and commercial organisation 
are increasing their sales. There has been a steady 
increase in the use of typewriters among progressive 
Chinese business houses for some time, and the movement 
towards modern things generally following the revolution 
is stimulating the adoption of all such modern business 
conveniences. Foreign firms in the open ports are also 
increasing the use of typewriters. Until recently many 
of them still corresponded in handwriting, and it has been 
difficult to break some of the old and conservative firms 
away from such methods. However, about 500 type- 
writers are now in use among such firms in Hong-Kong 
at present. Purely Chinese firms are now using perhaps 
fifty machines, and more are being sold daily. Business 
instruction in various Hong-Kong schools is producing 
a large and increasing force of stenographers among 
young Chinese and Eurasian people, so that the possible 
use of typewriters to advantage is greatly increasing. 


In the Electrical Review for December 27th Mr. Sydney 
F. Walker makes a plea for the use of high-tension constant 
continuous currents in mines. The author calls attention 
to the fact that, in the first place, there are two cables 
everywhere instead of three for the polyphase system, 
which, it is maintained, are a great disadvantage in mining 
work. Mr. Walker goes on to say that those who have 
any experience of mining will appreciate the great import- 
ance of keeping everything as simple as possible. Every- 
one who has had anything to do with making connections 
to three-phase plant, particularly in the awkward positions 
in a mine, where sometimes connections have to be made, 
will appreciate the advantage of the greater simplicity 
of two cables over three. We do not know—it is probable 
we never shall know—how many fatal accidents have been 
caused indirectly by mistakes in connecting up three- 
phase apparatus quickly, in a flurry, and with the service 
alive. In the second place, it appears to Mr. Walker to be 
a very great advantage that while with the three-phase 
system the full pressure of the service, less, of course, 
any drop in voltage due to the passage of the current 
through the conductors on its way to any particular 
apparatus, is present everywhere, with the high-tension 
constant continuous-current system, the full pressure 
between the two cables is only present near the switchboard. 


THE results of a series of experiments conducted during 
1910 and 1911 at the Fuel Testing Station, Ottawa, 
Canada, with a gas producer plant, designed for use with 
peat fuel, are given in a report by Mr. B. F. Haanel, B.Sc., 
the chief of the Fuel Testing Division, recently issued by 
the Department of Mines at Ottawa. A summary of the 
results of the investigation are as follows :—The peat 
producer gas power plant, as now constructed, may be 
pronounced thoroughly reliable. Its operation may be 
carried on continuously for a week or more without having 
to shut down for the purpose of cleaning the valves of the 
engine. The engine has been operated for a period of 
150 hours without removing either the admission or mixing 
valves for cleaning. It should not be found necessary 
in commercial practice to remove the piston for the pur- 
pose of cleaning more than once in six months. The 
operation of the producer is uniform, and the gas delivered 
to the engine varies only slightly during a ten-hours run. 
The removal of ashes and the cleaning of the fires can be 
done without interfering with the operation of the engine, 
due to a change in the quality of the gas. The plant can 
safely be left in the hands of an intelligent labourer. It 
is recommended that the gas pipes leading from the pro- 
ducer to the cleaning system and the tar filter be cleaned 
once a week if possible when the plant is run ten hours a 
day during the working days of the year. 
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Students on their Education. 


OwneERs, managers, professors, consultants, fathers, 
mothers, uncles, and even editors have expressed 
their views on how an engineer should be trained, 
but until now no one has asked the student himself 
to say publicly what he thinks about it. This 
'| progressive step has been left to the Institution of 
Automobile Engineers, before which a paper written 
by four students was read on Wednesday last. Let 
us say at once that it is a very good paper—possibly 
because there is nothing new in it, but only reasoned 
repetition of what the best authorities have already 
said. Indeed, if the four students had displayed a 
little more independence of thought the paper would 
have been even better. On certain questions they 
have followed custom, and the influence of the 
‘dean’s”’ address to departing scholars is not 
difficult to see. 

The best feature of the paper is the recognition of 
the fact that one kind of training is not suitable for 
all the branches of automobile engineering. 
“ Although an automobile engineer should know the 
fundamental principles common to all branches of 
engineering, he must specialise after a certain point 
has been reached.” He may take one of three 
branches—selling, manufacturing, or designing. For 
the first, he requires commercial ability, supple- 
mented by a certain amount of technical knowledge ; 
for the second, that combination of technical and 
business abilities which would lead from apprentice- 
ship to drawing-office, and thence, finally, to general 
management; for the third, the training required 
is “‘ purely technical.” To meet these requirements 
the training must be varied. Aspirants to the first 
branch will use their technical knowledge as an 
‘auxiliary,’ it need not therefore be profound. 
Those to the second branch need “a sound works 
and commercial education with a good college 
training ;”’ whilst those to the third must give con- 
siderably more time to the college. There is little 
to quarrel with in these divisions. They cover the 
ground adequately, and the requirements of each 
branch—certainly of the first two—are correctly 
defined. As regards the third, a little doubt is 
permissible. In this class we are to find draughtsmen 
and consultants and other experts. Whether such 
men in the absence of the right appreciation of com- 
mercial needs can ever reach the maximum utility 
of which they are capable is a nice point. The 
draughtsman, to take an extreme case, who dis- 
played a complete disregard to manufacturing costs 
would be less valuable than he who kept them 
always before him. A certain number of purely 
scientific men, men to whom abstruse scientific 
questions may be put, is required, but it is doubtful 
if it is worth training them specifically. Enough 
for the needs of the industry will segregate naturally, 
they will acquire the exceptional knowledge they need 
in their own way,and we doubt if any college could 
give itasacourse. It might be won by post-graduate 
work in the college research laboratories, but, better 
still, probably, by repeated investigation of cases 
as they arise in actual practice. We are disposed 
to think that the best men of the kind have been 
found, and will continue to be found, amongst those 
of the second branch defined by the authors who 
have had the skill, perseverance and opportunities 
to worry out actual problems. It is only fair to say 
here that when the authors depart from generalities 
and come to define the duties of the consultant, 
they approach very nearly to the requirements we 
have here indicated, and appear to think they may 
be gained in much the same way. 

We are particularly glad to note that the 
authors have no hesitation about shop training. 


There has been a tendency in some quarters 
of late to minimise the need of apprentice- 
ship. Some engineers have gone so far as to say 


that the college can replace the works. With this 





view we are in whole-hearted disagreement, and we 
congratulate the four students on their adherence 
to a system which has turned out the best engineers 
in the world. On this point a word or two must be 
said about the “ pupil” or “ gentleman apprentice.” 
The authors follow the modern line inculcated 
at all colleges, and condemn him wholly. There is 
much to be said for that point of view, or it would not 
have obtained such widespread approval, but there 
is not a little to be said from the other side. The 
objection to the gentleman apprentice is two-fold. 
There is the works objection that he disturbs the 
shop routine and is a nuisance all round; there is 
the “ college” objection that since he pays a pre- 
mium all men do not start square. The college, 
very rightly, wants its poor students to have as good 
a chance as its rich students. and it has in consequence 
discouraged the premium. But consider for a moment 
the difficulties. If a youth desires complete training 
in mechanical engineering it is desirable that he 
should go through the following shops at least :— 
The pattern shop, the machine shop, the fitting shop, 
and the erecting shop. If he can put in some time 
in the foundry, the smith shop, and the boiler shop, 
he will be all the better trained. He also requires, 
in engine building, some outdoor experience, and he 
must put in at least a year in the drawing-office. 
Now, few companies are prepared to give such a 
run of their works to a youth who goes in as an 
ordinary trade apprentice, and the parent who is 
looking for an opening for a son finds it difficult 
enough to get him into works at all, and impossible 
to get him a full training such as we have indicated 
above, unless he is prepared to pay for it, or has 
influence. It must be remembered that in the works 
an opening has to be “ made” for the student, it 
does not exist naturally. That opening has to be 
won by influence or money, two things which are 
naturally objected to by those who have neither. 
But surely it is not fair to say that those who have 
must not employ them. If the owner of a works 
chooses to give his nephew a complete training, 

it reasonable to object ¢ and if the rich man is pre- 
pared to buy the very best training that can be 
obtained for money, must we protest ? We would 
gladly see the general introduction of a system of 
free and full training in all shops, but it is asking 
too much of the owners to require them to undertake 
the trouble and expense involved for nothing. It 
would be quite as reasonable to expect colleges to 
educate for nothing as to expect works to do the 
same. We do not see any sound objection to those, 
who are in a position to pay, paying for what they 
want. As to the works objection, that rests with the 
managers themselves. If they cannot control their 
pupils the fault lies with them; there are many 
works where no difficulty of the kind is experienced, 
and it is open to all to follow their example. The 
case stands thus:—The works will give a limited 
training to those who enter in the usual trade way, 
they will give a better training to those who will 
recompense them for the trouble and inconvenience 
involved. Until the works will give the same training 
to all, irrespective of how they enter, differences 
must exist. No more need be said on this point, and 
we turn to the question of theoretical training, which 
is raised in two places in the paper. 

Theory is one of those words that it is impossible 
to define accurately. It probably means knowledge 
of the natural laws, that is, laws that cannot be 
modified by man’s interference. As nothing can 
be effected in engineering without observance of 
those laws, it follows that every engineer uses theory 
in his daily work. When theory has become so 
ingrained in our natures that we no longer observe 
it as a separate entity we call it practice. The 
design of gearing, for example, depends upon quite 
a number of so-called theories. There are, to name 
a few of the more obvious, conservation of energy, 
relative motion, rolling contact, the strength of 
materials, friction, &c. But many of these things 
have settled down to a definite condition. The 
shape of teeth, for example, settles at once all ques- 
tions concerned with root strength, rolling contact 
and friction. They are all lumped together, and, as 
a rule, it is waste of time and energy to consider 
them individually. Thermodynamics is a highly 
theoretical subject—that is to say, it is concerned 
with the natural laws controlling the conversion of 
heat into work. Every internal combustion engine 
must be made to accord with these laws. Hence, 
everyone who designs a gas, oil or petrol engine uses 
theory. But here again it has become established, 
and he is barely, if at all, aware that he is employing 
it. If some question arises and the theta-phi or 
some similar diagram has to be used, theory seems to 
come a step nearer, because we are going back to 
fundamental laws. But the more and more common 
the use of such diagrams become the less will they be 
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regarded as theory. No one regards the mensuration 
of an indicator card as an effort of theory, and yet 
many theories are involved. If we examine the card 
more closely and speak of adiabatic expansion, 
variable specific heats, and so on, we approach again 
the sphere of what is called theory. But each 
step must follow on one that precedes it, and the 
most precise theoretician does not trace the theory 
back further than he needs. He goes just so far that 
he gets on to solid ground, and he builds up from that. 
What is theoretical knowledge to-day will cease to 
become theoretical to-morrow, for as soon as a new 
law is firmly grasped and we apply it in practice, we 
cease to speak of it as theory. When we can repeat 
a phenomenon over and over again at will we say that 
we have established a law; it is of these laws once 
established that the engineer makes use. There is 
by now a very large number of them, and the question 
we have to consider is how far is it worth while for 
the student to investigate them all. Occasions do 
arise when we desire to impose conditions that have 
never before been imposed. The formulation of the 
laws which we are accustomed to handle then fail us. 
We have to go back to root principles, and it is neces- 
sary to understand the theory underlying the laws 
to find out in what manner they apply. Now, in 
actual every-day engineering. for the sake of making 
money—the end and object of all engineers, save 
a minute fraction of every hundred—the established 
formule can be applied without much difficulty. 
How far, then, is it worth while spending time 
acquiring theoretical knowledge? We may put it 
in another way, and call theory the “ science” of a 
subject, whilst we call the application of that science 
technology. Now, in manufacturing there can be 
no question that technology is the thing that pays. 
Take a case. We are apt to consider that the inven- 
tion of the Diesel engine was a brilliant triumph 
of science and theory. But if anyone will read the 
whole history of the development of the Diesel engine 
he will see that the theory of constant combustion 
was almost common property at the time, and the 
success of the Diesel engine was due to the work of 
the mechanical engineer or technologist ; indeed, 
it is said by several authorities that as it is now known 
it differs materially from the theoretical engine of 
its inventor. The motor car itself is a_ brilliant 
example. It has been brought to its present perfec- 
tion by technology, by secular improvements effected 
step by step in the workshop. The aeroplane tells 
the same story. How to fly has been found out by 
laborious trial and error ; the science of flight follows 
behind and consolidates the foundations. The modern 
view of science is that it is its business to say how 
such a thing happens, not why. We learn from it 
how a gas expands—by the bombardment of particles 
—not why; how a body falls to the earth—under 
the influence of gravitation—not why it is pulled 
down by gravity; and so on. If this is true, then it 
follows that science is not concerned with technological 
developments, for we cannot explain how a thing is 
done till it has been done. 

We offer these observations on theory and 
practice with no more object than to see the 
right place attributed to each. In the work- 
shop it is technology that is required, and the 
student who offers his services to the works on 
the ground that he is strong in theory is not likely to 
find a vacancy. One or two men with that qualifica- 
tion will satisfy the demands of a large area, but there 
is always scope for the man who can apply science 
for the use and benefit of his employer, and after him 
of men in general. Science and theory, on the 
other hand, are required to establish on a firm basis 
the laws used in technology. The four students 
very properly insist on plenty of technology, and 
point out that the demand for highly theoretical men 
is small. They do well in laying stress on these 
points. The life-blood of mechanical engineering is 
gold, and science to the mechanical engineer is only 
valuable as the handmaiden of technology. 


The German Steel Industry. 


Ir is of some interest to draw attention to the fact 
that the rate of production in the German pig iron 
industry in the past two months has now reached the 
equivalent of 19,000,000 tons per annum, and the 
output is expected to advance to 20,000,000 tons 
this year provided that the present period of 
high prosperity continues. The actual output 
in the first eleven months of 1912 amounted 
to 15,987,000 tons, and the total for the whole of 
the year will be approximately 17,500,000 tons, or 
about 2,000,000 tons in excess of 1911. The large 
increase chiefly applies to the districts of Rhenish- 
Westphalia and the South-West as represented by 





Lorraine, Luxemburg, and the Saar, whilst Upper 
Silesia and the other producing centres are only 
responsible for a comparatively slight expansion in 
the total out-put. In the case of Lorraine and 
Luxemburg, which are developing to a proportionately 
larger extent than Rhenish-Westphalia, comprehen- 
sive new works have been erected in the course 
of the past two or three years, and have quite recently 
been brought into partial operation, whilst exten- 
sions of other works have simultaneously been com- 
pleted or been partly carried into effect both in the 
former and the latter districts. The lapse of time 
and the consequential gain of experience have proved 
conclusively that it is commercially more advan- 
tageous for works to be situated on the iron ore fields 
or in their immediate vicinity than for them to be 
erected on the coalfields, notwithstanding the cir- 
cumstance that coal or coke has to be transported 
from the latter to the former. This state of affairs 
explains the extraordinary development which has 
taken place in Lorraine and Luxemburg, where, 
rightly or wrongly, it is declared that the cost of 
producing pig iron is about 20s. per ton less than in 
other parts of the German Customs Union. Yet, 
despite the enormous expansion in the output of 
pig iron, with the further prospect of a large aug- 
mentation in the productive capacity this year 
through the gradual bringing into operation of new 
furnaces still under construction in different parts of 
the country, a comparative scarcity of supplies of 
pig iron is being experienced simultaneously with a 
dearth of the semi-finished steel available for the 
market. It is scarcely surprising in these circum- 
stances that the prices of pig iron have been advanced 
in recent months, and have also been further increased 
by 5s. or 6s. per ton for the first half of the year, 
for which period business has been concluded at the 
higher quotations. The cost of coal and coke is 
also dearer, particularly for the year beginning with 
April, but the uncertainty regarding the political out- 
look has caused the steel syndicate to leave the inland 
prices of semi-finished steel unchanged for the first 
quarter of the year. 

The great activity in the German domestic market 
in the past year, particularly for the State rail- 
ways, shipbuilding yards, and the mechanical 
and electrical engineering works, has not prevented 
the iron and steel producers from making fresh 
endeavours to develop the export trade in order to 
provide constant employment for the full capacity 
of the works as far as possible, so as to reduce the 
average prime costs per ton of output. During the 
first ten months of 1912 the export trade absorbed, 
according to German classification, 4,923,000 tons of 
iron and steel, or 545,000 tons more than in the 
corresponding period of 1911, and it is noteworthy 
that pig iron alone formed 243,000 tons of the increase 
under the promoting efforts of the Pig Iron Syndicate, 
which, in contradistinction to former combinations 
in this particular branch, now controls the whole of 
the pig iron which is placed on the market. But if 
the present Pig Iron Syndicate has become con- 
siderably stronger than its predecessors, it cannot 
be said that the position of other iron and steel trade 
combinations has improved in any way whatever. 
On the contrary, the activity of other syndicates 


has either been diminished or is being constantly | 


threatened with extinction by the productive capacity 
of the works being increased beyond the limits 
imposed by the syndicates, which, it is frequently 
contended, are no longer in accordance with present- 
day requirements. The existing organisation of the 
syndicates merely stimulates the constituents to 
greater activity in order to surpass their respective 
tonnage allotments, and when this stage has been 
reached they have no further use for the combina- 
tions unless the latter are able, which is perhaps only 
possible with the pig iron and steel syndicates, ‘to 
increase the allotments to the desired extent. In 
fact, the syndicates are simply temporary stepping- 
stones to further development both with regard to 
the products controlled by them and to those repre- 
sented by other branches upon which the constituents 
intend to embark. This explains the changes which 
have taken place in connection with certain syndicates 
and the threatened break up of others. 

It is only necessary to recall the circumstance that 
the scope of the Steel Syndicate, which originally 
aimed at the complete control of the entire trade 
of the country, was considerably curtailed on the 
renewal of the combination for five years early last 
year. Instead of continuing to regulate the produc- 
tion of about 12,500,000 tons per annum, the Syndi- 
cate now only controls about one-half of this quantity, 
as the constituents were, generally speaking, definitely 
opposed to any further restrictions being imposed 
upon the development of their productive capacity 
in bars, plates and sheets, tubes, wire rods, and 
castings and forgings, and details regarding the 





turnover in these particular manufactures are no 
longer available. Yet in semi-finished steel, railway 
material, and shapes, which the Syndicate still con- 
trols and markets, the deliveries amounted to 
5,908,000 tons in the first eleven months of the 
past year, or 602,000 tons in excess of the equiva- 
lent period in 1911, and the total for the year will 
probably be about 6,400,000 tons, as the output of 
partly manufactured material has, with general 
consent, been in excess of the allotments in every 
month of the year. A second combination—the 
Shipbuilding Steel Syndicate—has recently been 
prolonged as from the end of last year, but several 
important constituents have refused to continue 
membership unless their demands for greatly increased 
allotments are conceded, and thus the prospect of 
fresh competition is opened up, especially as the 
total output capacity will be considerably increased 
by the new mills coming into operation this year. 
The production of wire rods will also be capable of 
being doubled in 1913, and the Wire Rod Syndicate 
has just been prolonged provisionally for six months 
in order to allow time for further negotiations for 
definite renewal and also, if possible, to enable a 
syndicate to be formed for drawn wire and wire nails, 
the latter of which, owing to the severity of com- 
petition, are actually being sold at a lower price than 
the wire itself. All the circumstances confirm the 
belief that iron and steel producers have outgrown 
the present basis of syndication, and it is doubtful 
whether any lasting improvement would be brought 
about by the adoption of the suggestion, even if it 
were practicable, that specialised branch syndicates 
should be formed for each class of products, seeing 
that further supplies of iron ore are available and no 
check is being placed upon the desire for expansion 
in order to endeavour to secure, as is said, ‘‘ permanent 
preponderance over the United States and Great 
Britain.” 


Boats and Davits. 


THE interim report by the Departmental Com- 
mittee appointed to consider the question of provision 
of boats and davits on ships of the mercantile marine 
has been laid upon the table of the House of Commons. 
The reference, stated in brief, was confined to con- 
sideration of arrangements for stowing and quickly 
launching boats; the provision of mechanical pro- 
pulsion in place of oars and sails; and whether, and 
to what extent, rafts might be substituted for boats ; 
the Committee was also asked to state any recom- 
mendation which, in its opinion, would contribute 
to safety of life at sea. The report does not include 
any finding with regard to mechanical propulsion, 
and only deals with the provision of boats for foreign- 
going steamers, leaving for future consideration the 
knotty problem of the supply of boats to passenger 
steamers running between ports on our coasts. 
The report is an eminently sane compilation showing 
no sign of a tendency to panic legislation because of 
the tragic event which really brought it into being. 
The Titanic disaster is not mentioned, although it 
must have been in the minds of the Commissioners 
all through the inquiry, and rightly so, for the time 
was ripe for a reconsideration of the Board of Trade 
regulations bearing on the supply of boats to ships 


| carrying large numbers of passengers, apart alto- 





gether from the Titanic catastrophe. There can be 
no doubt that consideration of the question in the 
broadest way, as it bears on the general mass of 
foreign-going ships, giving the disaster its due pro- 
portion, but no more than that, is the only way in 
which sound legislation, likely to be permanent in 
its character, may be expected, and the report bears 
clear evidence that this has been the attitude adopted 
by the Committee. No recommendation is made 
which would involve great difficulties in practice, 
nor great hardship on owners, but an earnest endeavour 
has heen made to indicate methods by which buoyant 
material, in the form either of boats or rafts, may 
be provided on board our largest ships for every soul, 
and efficient apparatus fitted to launch these safely 
on the surface of the sea in time of need. 

The Committee stands as a body apart, created 
for the special purpose of dealing with the single 
issue of the supply of boats and davits, but the 
individual judgment of its members must inevitably 
be coloured by the intimate knowledge each of them 
has of the larger problems which are bound up with 
the subject; they know that the whole question 
is subsidiary to the much greater one of efficient 
sub-division of the ship herself, and that the two 
subjects, though now treated separately, will even- 
tually be judged in the light of their interdependence 
on one another. This view of the matter is in itself 
enough to prevent hysterical recommendations with 
regard to boats being made, while it in no way detracts 
from the very real importance of making some work- 





Jan. 10, 1913 





THE ENGINEER 


45 








able provision of boats for the safety of passengers 
in cases where the first line of defence, the ship 
herself, has broken down. There seems to be a 
unanimous feeling that for foreign-going ships, 
boats and rafts for all on board should be provided, 
and the problem immediately becomes :— (1) How 
are these to be stowed ; (2) how are they to be safely 
vot into the water. The report states that the 
most satisfactory method is to have one open lifeboat 
stowed under each pair of davits, these to be fitted 
along the whole length of the ship except forward, 
where damage in heavy weather is likely to occur. 
Even if this be done, and davits be carried right to 
the after end of the ship it is evident that in many 
cases only a fraction of the total number of passengers 
could be accommodated. The Committee makes a 
proposition by which the number of boats under 
davits may be doubled ; it is the adoption of decked- 
over lifeboats, which have been proved reliable in 
many cases. These boats are unswampable and self- 
emptying, they have collapsible bulwarks which 
when opened out give protection to the occupants, 
and they have the further advantage that they require 
little height for stowage. It is suggested that one 
of these boats, with an open lifeboat above it, should 
be stowed under each pair of davits, so that, after 
the open boat had been lowered, the decked boat 
might also be launched from the same pair of davits. 
Here the old trouble of fouled falls, after the first 
boat is lowered, may be experienced. It is difficult 
in a rough sea to lower boats from a great height, 
but a greater difficulty may be met in getting the 
boat’s tackle back on board again without the leads 
becoming fouled or cable-laid, especially if the ship 
be rolling and a heavy wind blowing. The Com- 
mittee stipulates that efficient appliances for prevent- 
ing the fouling of falls should be provided in such 
cases. Perhaps the most certain way would be to 
provide separate falls for each boat, so that, in case 
of fouling, the tackle of the first boat could be dropped 
overboard before attempting to lower the second 
boat; or an arrangement might be adopted by 
which the boats would be lowered from a single 
strong wire rope on each davit. This has evidently 
been considered by the Committee, for it recom- 
mends that where doubling of the boat accommodation 
is insufficient, and it becomes necessary to stack 
two tiers of three-decked lifeboats, each to be served 
by one set of davits, in place of one open and one 
decked boat, that some approved means of lowering 
the boats rapidly and in turn should be pro- 
vided, wire falls attached to drums controlled by 
brakes being recommended. It would probably be 
a more satisfactory thing to stipulate this provision 
in all cases where more than one boat is to be lowered 
from the same pair of davits, for it is obvious that no 
provision of boats will suffice unless the difficult 
operation of launching them hastily in an emergency 
be very amply provided for. The Committee inti- 
mates that the present position of its investigations 
on the subject of launching boats does not permit 
of a definite recommendation being made; no doubt 
efficient methods will be evolved for dealing with 
the problem. The very important consideration 
of the value of rafts, or what are more properly de- 
scribed as reversible floating pontoon platforms, 
results in the recommendation that a certain pro- 
portion of these should be allowed in lieu of boats. 
These rafts are of various designs, but the qualities 
which they have in common are reversibility, bulwarks 
on each side which may be expanded to give pro- 
tection from waves, freeboard when loaded of several 
inches, and lightness of construction, which enables 
them to be handled and, if necessary, thrown over- 
board without the use of davits. It is evident that 
such fitments might be launched when excessive 
listing of the ship makes it difficult or impossible to 
lower boats from davits, and they have the further 
advantage that they will float when the ship sinks 
under them. The report wisely commends this 
form of life raft, and while it does not recommend 
that carriage of them should be made compulsory, 
it suggests that shipowners should be granted the 
option of carrying them in lieu of a certain number 
of boats. 

Such, then, in general is the essence of the report, 
and it is likely to meet with widespread acceptance. 
No class of persons, least of all the public, desires 
to minimise the seriousness of the lesson so rudely 
taught by the loss of the Titanic, and the Committee, 
under the chairmanship of Professor Biles, has not 
done so either, in spite of the fact that the sad event 
is not mentioned in their report. The travelling 
public, equally with shipowners, has been considered, 
and the safety of the former has been given due 
weight, while the business aspect from the owner's 
point of view has not been neglected. 
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1912 


In this volume of the Home University Library 
Mr. Soddy gives us a book that both fascinates and 
tantalises us. It is hard to put it down once it is 
begun, and when it is finished the reader returns 
again and again to certain pages and passages. It 
has the same sort of attraction that a game of Patience 
has. Solution is always at hand, but always eluding 
us. Mr. Soddy stimulates thought and stirs up all 
sorts of questions in the mind. He goes even so far 
as to suggest that the answers are attainable and 
are worth attaining. But he leaves the reader search- 
ing for them. We believe that in many cases he is 
under the impression that he has given the answers. 
Indeed, he seems, sometimes, so confident of it that 
the reader mistrusts his own judgment, thinks he 
has read carelessly and goes back again and again to 
find the missing solution. It is that that makes the 
fascination of the little treatise. That this provoca- 
tiveness is stimulating we do not deny; but we do 
say that it makes many parts of the volume so 
baffling that no one but a trained scientist could read 
it with profit. More lucidity is required by the 
readers for whom this excellent series is designed. 
In this respect the volume is wanting, but it is an 
essay which can be recommended with cordiality 
to those who have made some progress in the study 
of science. We could select several examples to 
support this charge of want of lucidity, but we shall 
content ourselves by asking any trained chemist who 
may read the book if he would expect an untrained 
mind to follow Mr. Soddy’s disquisition on the 
Periodic Law ? 

It is true that at other times the author is very 
clear indeed. The chapters on radio-activity are 
altogether admirable, and the general discussion on 
radium and the transmutation of elements, both for 
its literary charm and the high thinking it contains, 
may be read many times with profit even by those 
who have not previously given much attention to 
the subject. On the other hand, take the chapter 
called ‘* Chemical Energy.” It follows the new 
school of thought which rejects ‘‘force’’ as an 
anthropomorphic idea unworthy of the scientific 
mind. Now, it must be said perfectly frankly that 
the average reader, the reader of such a series as this, 
is wholly unable to seize an idea so meta-mechanical. 
The thought is altogether above his comprehension. 
We quote a passage for the double object of demon- 
strating our view and of interesting those who are 
sufficiently advanced to grasp the concept. They, 
at least, will want to read more. ‘ We still speak 
of things attracting, repelling and exerting forces 
as if they were actual agents. We—in our anthropo- 
morphic fashion—invest them with human attributes, 
just as the Greeks invested their gods. The reason 
is that the English language is quite unable to express 
motion, other than that according to the first law, 
except by words implying cause. We have to say 
two bodies attract and repel one another, when we 
mean that they naturally tend to approach or to 
move away from one another, and if no obstacle 
stands in the way, do so move. The words ‘ attract’ 
and ‘repel’ have no intransitive forms to express 
the effects of which they themselves signify the 
cause. Unless these terms are coined, the language 
fails to express the ideas of science. There is one 
word ‘to gravitate’ which simply expresses motion 
of a particular kind without implying any particular 
cause. So let us invent the terms ‘to tractate’ 
and ‘ to pellate ’ when otherwise we should be forced 
to employ ‘ attract’ or ‘ repel,’ and speak of bodies 
‘tractating * and * pellating ’ when otherwise it would 
be necessary to say that one body attracts or repels 
the other.” We have no doubt that to many readers 
this passage will be pure nonsense. If two bodies 
tend to move towards each other without the exertion 
of any external influence it is natural to say that 
they attract each other. If we understand Mr. 
Soddy, he wishes us to be content without describing 
any cause for their movement towards each, we 
must just take it that they move towards each other, 
and we must not assume that they attract each other. 
We have, in other words, to accept an effect without 
a cause that we can name even indefinitely. We 
must not use a word “implying cause.” This is 
asking a tremendous lot of human intellect, and they 
must be very exceptional brains indeed that are able 
to form any concept of a body moving without a 
cause. We fancy, however, from other passages 
that Mr. Soddy does not mean to take us so far out 
of our depth as the sentences quoted above seems to 
suggest. His object is probably to warn us against 
assuming that attraction and repulsion are the only 
causes that could bring two bodies together or drive 
them apart. Take, for example, the following 
passage :—‘* Just as no explanation is possible of 
gravitation, none can be advanced of these cases of 
physical and chemical tractation, unless we ascribe 
‘affinity > and ‘incompatibility’ to molecules and 
atoms as if they were human. All that can be stated 
is that it is the nature of hydrogen and oxygen 
separated to tractate and of explosive chemical 
compounds to pellate. The tendency of the time 
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is to refer these actions ultimately to the interplay 








between electricity and matter.” This passage 
throws some light on Mr. Soddy’s attitude, and it will 
be observed that we have at least a suggested cause. 
If we may be anthropomorphic for an instant, we may 
suppose that the iron core is not attracted by a solenoid, 
but that an infinite host of particles of electricity— 
electrons—seize it and drive it in. But here we are 
faced by another difficulty. To our minds, if the 
electrons moved the core they must have exerted 
force upon it. But our transcendental physicists 
will not acknowledge the existence of such a thing as 
“force.” Let us quote another fragment from a 
long argument :—‘“‘ So has grown up the preposterous 
notion that forces really exist and are the permanent 
attributes of masses of matter, molecules, atoms, 
electricity, &c. When a weight rests upon the table 
the force of gravity is supposed to be ‘acting’ all 
the time. The earth is regarded as attracting it 
with a constant pull, and the ‘reaction’ of the 
table prevents the weight falling. This is not the 
proper view to take. . The conception of 
force and its pseudo-physical reality undoubtedly 
delayed for centuries the recognition of the law of 
the conservation of energy. Only what is conserved 
has the right to be considered a physical existence.” 
Have we said more than the truth when we declared 
that Mr. Soddy’s thought were too high for the readers 
he seeks ? Since we may not think of bodies attract- 
ing each other or repelling each other, and since we 
are not permitted to think of forces acting on bodies 
to push them together or apart, we find ourselves in 
a quandary to explain their motion. Mr. Soddy, 
no doubt, wishes us to be in that quandary. 
He wishes us not to think as we have been 
taught to think, but to divest our minds of so called 
‘“causes’’ and preserve our intelligences open for 
the revelation of the true causes when the time comes. 
He is asking too much of the average reader of the 
Home University Library, and we fear he has defeated 
in a great measure the object with which he set out. 
‘The average mind,” he tells us himself in one place, 
‘‘ will follow easily the advances of science so long as 
they may be expressed in terms of mechanical models 
and by means of mental pictures of concrete things,”’ 
and after deploring the difficulty that the * highest 
intellect °° feels when attempting to penetrate the 
realms of electricity and ether, he exclaims “‘ If our 
minds habitually thought in terms of electricity and 
magnetism instead of in terms of matter and motion, 
what a world would be opened up!” We quote one 
more passage that throws light on Mr. Soddy’s attitude 
and then we have done :—* Through the various 
ideas of phogiston, imponderable fluids, attractions, 
repulsions, affinities and forces, science has ended 
with the simple universal conception of energy.” 








COAL AND COKE. 


In view of what has occurred this week with regard to 
miners’ wages it is to be feared that any reduction in the 
present high price of coal is out of the question, but that, 
unfortunately, the tendency will be in the opposite direc- 
tion. The Coal Conciliation Board for the Federated 
Districts of England and Wales met in London on Monday 
to consider the application of the miners for a 5 per cent. 
increase in wages. The proceedings were private, but at 
the close it was stated that it had been decided to advance 
wages in the federated area by 5 per cent., the advance to 
be paid to underground workmen and to those engaged on 
the pit banks and on screens manipulating coal. This 
new advance will take effect from the second making-up 
day in the present month, and will be paid, according to 
the custom of each district, either on the basis of 1888 or 
on what is known as “the lift rate.” Those who are 
employed on contract and are earning less than the mini- 
mum rate will receive 5 per cent. advance, but the advance 
will be deducted when the rates fall below 60 per cent. 
above the standard. There has been a steady and con- 
tinuous rise in the selling price of coal of late, as engineers 
and other consumers well know, together with an increasing 
volume of output. How considerable the price advance 
has been a short retrospect clearly shows. It may be 
recalled that when the important agreement was made 
about four years ago, in 1909, by which wages were to 
remain at 50 per cent. above the standard, it was also 
decided that no application was to be made for an advance 
in wages until the selling prices exceeded 7s. 10-21d. per 
ton. This figure was soon left behind. By September, 
1912, the average selling price at the representative col- 
lieries had gone up to 8s. 7-17d. per ton; in October it 
reached 8s. 9-18d. per ton, and during November and 
December further progress was made. The present 
maximum wage under the latest agreement is 65 per cent. 
on the standard of 1888, and the advance granted this week 
brings wages within 5 per cent. of that maximum by 
making them 60 per cent. above the 1888 standard. 
Wages are now, in fact, at the same percentage as in 1908, 
which is the highest point hitherto reached in the history 
of the Coal Trade Conciliation Board. If coal prices and 
output are any criterion of the general state of trade, then 
trade must be very good. But there is such a thing as 
forcing prices to a point which consumers will not stand, 
and something like this appears to be already occurring, 
for it is reported from South Wales that several important 
contracts have lately been lost there on the question of 
price and have been filled by other countries. The fact 
that the exports of coal, coke, and manufactured fuel 
during 1912 increased compared with 1911 by as much as 
£4,137,420 is eloquent testimony to the larger oversea 
demand and to the higher prices. Considering the rising 
prices both of fuel and of iron and steel, members of the 
engineering industries should certainly very carefully see to 
it that all their own quotations to customers are upon a 
correspondingly adequate scale. 
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THE SUBMARINE E4. 


WE reproduce herewith two photographs of the latest 
British submarine E 4, one of the views showing the 
vessel entering Portsmouth Harbour, at the completion 
of her voyage from Barrow. where she was built by 
Vickers Limited. Very little authoritative information 
has been published concerning the submarines of the 
FE class, but it is believed that they are the largest sub- 
marine craft in the world. They are provided with three 
torpedo tubes, and carry two guns on disappearing plat- 
forms. They are, moreover, driven by twin propellers. 
One noticeable feature in the engravings is the large 
rudder at deck level, for use in steering when the boat is 
submerged. These submarines are very roomy, and 
there is ample accommodation for the crew, sleeping space 
being provided—a great contrast when compared with earlier 
craft of the kind. It will be seen that the E 4, when travel- 
ling at the surface, draws about 12ft. of water. 








NEW BRIDGES AT VANCOUVER, BRITISH 


COLUMBIA. 
No. I. 
THE WESTMINSTER-AVENUE BRIDGE. 
Transit facilities in Vancouver, British Columbia, 


have been materially improved by the two new bridges 
recently constructed over an arm of the sea called False 
Creek. The upper bridge, which is at the present 
head of navigation, is known as Westminster-avenue 
Bridge. It has replaced a wooden structure, which was 
removed by the contractors before the work of the present 
sub-structure was begun, but not before a temporary 
wooden trestle on piles was constructed to carry the 
street railway, wagon-way, and footpaths, a short opening 
being provided over the deepest part of the creek to permit 
of the passage of small boats. The lower bridge is at 
Granville-street, and was built alongside the old structure, 
but sufficiently distant from it to prevent interference 
from either street or river traffic. 

The Westminster-avenue bridge. Fig. 4, consists of a 128tt. 
bascule span at the middle of the crossing, flanked at 
each end by a 75ft. deck plate girder span with an embank- 


ment at each approach. The bridge carries a double- 
line street railway in a roadway 42tt. wide, the distance 
between the central planes of the trusses being 43ft. 6in. 
There are two 7ft. footpaths borne outside the trusses by 
cantilever brackets. The roadway flooring of the movable 
span consists of Australian hardwood planks 2in. thick, 
laid transversely to the structure on creosoted planks of 
Douglas fir, 4in. thick, laid longitudinally. These lower 
planks rest on 6in. by Qin. cross-ties of creosoted fir, 
hook-bolted to the stringers, and spaced 30in. centre. 
The stringers are of rolled I beams of ‘‘ Bethlehem special ” 
section. The floor of the footpaths consists of 2in. Douglas 
fir planks supported by longitudinal Douglas fir joists. 
Outside each footpath is a substantial steel hand-rail, 
weighing about 50 |b. per lineal foot. The roadways of 
the two approach spans are paved with creosoted Douglas 
fir blocks, and their floor systems are similar to that of 
the movable span. As will be seen in Fig. 1 and 2, the 


| bascule span is of the simplest possible type. There is 


no machinery of any kind upon the span itself, that for 
rotation being arranged in a small house beneath the south 
approach span, while that for locking the end of the span 
and operating the portcullises, or gates, is placed at the 
inner ends of the approaches. The span and its live load 
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Fig. 1—RAISING THE BASCULE SPAN 


are supported by an overhead axle, resting on pillow blocks 
which are carried by steel bents, the whole being supported 
by two concrete piers beneath the axle and two concrete 
pedestals at the end of the span. These piers and pedestals 
rest on pneumatic caissons built of timber and concrete, 
and sunk to bed rock. The flanking spans rest at the ends 
of the bridge on concrete retaining walls supported by 
concrete footing courses sunk into the bed of the creek 
to a depth of about 4ft. 

The overhead axle is of an unusual type, and its special 
features have been covered by patent in both Canada and 
the United States. It consists of a large box girder built 
of plates and angles and having holes in the webs large 
enough to permit the entrance of aman. At each end it 
has a large steel casting riveted to it in such a manner as 
to make the joint fully as strong as the main section of the 
girder. Where the casting is thus riveted to the built 
girder it is flanged in four rectangular planes, but beyond 
the connection it is solid. Where the truss rests on the 
casting the bearing is a spherical surface, and where the 
casting rests on the journal the pearing isa cylindrical sur- 
face at right angles to the axle. The latter is fixed, and 
the trusses turn upon it, the bearing surfaces being well 
lubricated automatically. When the axle deflects, as it 
undoubtedly must, the bearings slip slightly, and each truss 
adjusts itself so as to avoid all secondary stress that 
would otherwise be caused by the unequal bearing on its 
two sides. Again, as the axle deflects the cylindrical 
hearing on each support slips slightly, and the load remains 
vertical. 

Each embankment consists of two rock walls with earth 
filling between them. The exterior and interior faces of 
these walls are of large broken stones carefully laid. 
The interior is filled solid with broken stone of various 
sIzes, SO as to reduce the percentage of voids to a minimum. 
The trusses of the movable span are of the riveted Pratt 
type. The lateral bracing is of the usual riveted type. 
The steel bents referred to above are stayed against longi- 











water. The movable span is counterbalanced by a block 
of concrete in the rear overhead, so placed that the centre 
of gravity of the entire moving mass lies as near as possible 
to the axis of rotation, 











Fig. 2—REAR VIEW OF BASCULE—RAISED 


over a four-grooved pulley situated close to the heel of 
the bascule truss, one pair being connected to the upper 
end and the other pair to the lower end of the hbascule 
truss arc. Each pair of ropes is so connected to a lever 
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Fig. 4--THE WESTMINSTER AVENUE BRIDGE 


The machinery for operating the bascule span consists 
ot two electrie hoists, one at each side of the bridge—see 
Fig. 3. Each hoist consists of a spiral grooved drum 
operated through a train of gears by a No. 76 Westing- 





Fig. 3—BASCULE MACHINERY 


tudinal wind by thrust knee struts extending to the pro- | house railway type motor. 
jecting ends of a lattice girder, which passes through the | 
concrete piers and which is entirely surrounded by con- | 
crete to protect it from the corrosive effects of the salt | 


Each hoisting motor is 
equipped with a solenoid brake, and the secondary shafts 
of the two hoists are connected by a steel shaft. Two 
pairs of l}in. plough steel wire ropes lead from each drum 


attached to the truss that the stress will be always equally 
divided between them, and each rope is so connected to 
the drum that any stretch or vibration in the length of 
the rope may be adjusted. The curved members on the 
rear of each truss are composed of 18in. I beams, and the 
operating ropes lie between the flanges of these beams. 

On the approaches at each end of the bascule span there 
is a counter-weighted portcullis that is to be raised and 
lowered vertically by a 3} horse-power type K Westing- 
house motor placed beneath the floor of the approach span. 
The motors at the lifting end of the bascule also operate 
a latch and hold the bascule span in position while it is in 
service. All the motors are wound for 500 volts direct 
current. The motors which operate the hoists, connected 
in series-parallel, are controlled by a standard street rail- 
way type controller placed on the level of the footpath 
near the support of the bascule axle. Each motor is 
provided with an automatically operated switch, which 
throws off the current as the bascule span approaches the 
end of its movement in either direction. The motors 
operating the portcullises are operated by starting boxes 
placed beneath the controller. A number of engravings 
illustrating the completed bridge and the structure at 
various times during its erection are given in our Supple- 
ment. The cost of the bascule span superstructure 
and sub-structure was £22,430, of which the cost of the 
steel in the spans represented £12,580. The total weight 
of the superstructure is 620 tons, including 422 tons in 
the bascule span. The sub-structure contains 3060 
cubic yards of concrete. 








Tue largest direct-current generators yet designed are 
being built by the General Electric Company, of Schenec- 
tady, N.Y., for the plant of the Southern Aluminium 
Company, at Whitney, N.C. Here seven vertical water- 
wheel units will each drive a 5000-kilowatt 20,000-ampére, 
250-volt, 170 revolutions per minute generator. They 
will weigh about 150 tons, and will be 22ft. in diameter, 








48 


THE ENGINEER 





Jan. 10, 1913 








EXTERNAL FURNACE FOR STEAM BOILERS. 


EXTERNAL furnaces for steam boilers do not as a rule 
meet with much favour among engineers for several 
reasons, the chief of which are probably the amount of 
space required in addition to that of the boiler and radia- 
tion losses. It is further argued by the objectors to this 
kind of furnace that they are, as a rule, uneconomical, 
beeause the boiler plates are not exposed to the direct 
-radiation of the furnace. If the radiation losses can be 
avoided and durability be ensured under ordinary working 
conditions, two of the great objections to external furnaces 
fall to the ground. 

We recently had an opportunity of inspecting such a 
furnace applied to a Cornish boiler used in a mill at War- 











A NEW AUTOMATIC WEIGHING MACHINE. 


WE were recently invited to inspect a new type of weigh- 
ing machine, the mechanism of which is claimed to 
be of an entirely novel construction. This 
known as the Kron scale, is the invention of Mr. Wilhelm 
Simonsson, a Swedish engineer, and is being placed on 
the market in a variety of forms by the Kron Scale 
Company, of 198, Broadway, New York. The principle 
of the mechanism will be gathered from the accompanying 
engravings. The sketches—Figs. 2 and 3—were drawn 
from the machine actually inspected by us, which machine 
was of the type illustrated in Fig. 1. It is to be under- 
stood, however, that this mechanism is employed, with 
suitable modifications, in all the types of machine manu- 
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MILLS’ 


rington. The inventor is Mr. Edgar C. Mills, 98, Cecil- 
street, Greenheys, Manchester, and he has endeavoured, 
apparently with much success, to overcome the defects 
of external furnaces. His furnace, of which we give 
sectional illustrations herewith, is as much a gas producer 
as anything else, for he keeps a deep bed of fuel piled up 
and restricts the supply of air through the grate to almost 
a minimum, so as to prevent complete combustion in the 
initial stages. The combustion process is, however, 
completed by injecting into and mixing hot air with the 
gases as these pass to the throat leading to the boiler flue. 
The stream of flame then passes rapidly over the flue 
surfaces against which it is directed by the checkered 
walls. 

This supply of hot air is obtained from a semi-circular 
air belt, which in turn is fed by the separate air cells 
formed in the brickwork forming the walls and roof of 
the furnace. At the front end these cells communicate 
with a common box, the entrance to which is controlled 
by means of aslide. A certain portion of the air is diverted 
from the cells to the upper back part of the furnace, the 
remainder being discharged in a thin tapering stream into 
the combustion zone at the throat. A small quantity of 
steam-—preferably exhaust—is delivered into the ashpit, 
and as before mentioned the air supply below the bars 
is carefully regulated to approach as closely as possible 
under practical working conditions to that theoretically 
necessary. Most of the heat which would ordinarily 
be lost by radiation is absorbed in the furnace by the inner 
brickwork, and is intercepted by the air cells which return 
it at the combustion zone. It is claimed that the resulting 
temperature in the furnace box is not excessive. 

The fuel is fed into the furnace by means of an air lock 
hopper in the crown and provision is made for poking the 
fire at the top by means of small holes with sliding lids. 
At the front end openings for inspection and cleaning 
out are provided. These are closed by means of easily 
removed fire-clay slabs, and are useful when building up 
the fire-bed after a stoppage. The front angle flange of 
the flue is protected by a ring of nose bricks forming part 
of the air duct which also protects them from excessive 
heat. Easy means for extracting clinker are provided, 
and the furnace is removable bodily to give access to the 
brickwork and boiler fittings and for inspection purposes. 

The boiler to which we have seen the furnace fitted is 
of the Cornish type, 5ft. 6in. diameter, 18ft. long, with a 
flue 2ft. 9in. diameter, without economiser, and the draught 
about 7,in. water gauge, is produced by a fan at the back 
of the boiler. Washed slack was used for fuel, and no 
matter how carelessly the fuel was injected it seemed 
practically impossible to make smoke. The inventor 
informs us that the excess air is reduced from a ratio 
of 1 to 2.62 to 1 to 1.3, and the temperature of the escaping 
gases from 518 deg. to 372 deg. Fah. The percentage of 
CO, contained in the flue gases is from 14 to 16 per cent., 
which, it may be said, is about the maximum that can be 
obtained from bituminous fuel in actual practice. 

The following particulars of comparative tests carried 
out on this boiler both with internal and external furnaces 
were handed to us by the inventor. The tests were made 
by an independent expert. 

_ Comparative tests of Cornish boiler 5jt. bin. diameter, 18f*. long ; 
flue, 2ft. 9in. diameter. The same quality of washed slack was 
used in all tests of eight hours’ duration. 


No. of test 1 4 4 3 
DR eats or. ». Oct. 19/11 Nov. 10/11 . July 31/12 
Evaporation from and at 

212 deg. Fah. .. .. 7.98 Ib. 7.03 Ib. 12.1 1b. 
Fuel per square feet grate 26.5 Ib. 34.6 Ib. 23.3 Ib. 
Furnace are Internal Internal External 


N.B.—As compared with (1) No. (3) shows a gain of 41.9 per cent. 
As compared with (2) No. (3) shows a gain of 59 per cent. 
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EXTERNAL FURNACE FOR BOILERS 


factured by the company, whether such scales are for 
weighing letters or weighing locomotives. 

Chief interest in the machine concentrates in the design 
of balancing mechanism adopted—Fig. 2. The draught 
rod A is hung from two flexible steel bands B, 0-003in. 
thick. Each of these bands passes over the curved end C 
of a weighted lever arm D, to which the bands are clipped 
at E. If the lever arms were made to pivot about fixed 
axes, and if the profile of the ends C were circular, then, 
as can be readily shown, a load P hung on the draught 
rod would cause the levers to swing out from the vertical 
through an angle @ such that sin @ = k P, where k is a 
constant. The maximum force which could be balanced 
under these circumstances would be 2 W h/r, where W is 
the weight of one balancing lever, h the distance between 
its centre of gravity and its pivot, and r the radius of the 
circular end C. But in the mechanism illustrated the 
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machine, | 





| & decreases. It follows, then, that the movement pro- 
| duced in this mechanism by a given load is less than that 
| produced by the same load in the equivalent simple arrange- 
| ment indicated above, and that the maximum load which 
can be balanced is correspondingly greater. 
As will be gathered from the left-hand portion of Fig. 2, 
the levers D are not allowed to press down on the semi- 
| cylindrical blocks G. At each end of these blocks is a 
| small fixed wheel or circular fulerum H, and on to these 
| the weight of the levers plus the weight of and the pull 
on, the draught rod is transmitted through bearing plates 
J screwed to the side of the levers. The bands F are 




















Fig. 1-AUTOMATIC WEIGHING MACHINE 


0-003in. thick. The actual fulcrum in any position of 
the levers, being on the neutral axis of the bands, thus lies 
at 0-0015in. above the surface of the blocksG. To secure 
the utmost accuracy, the radius of the wheels H should 
clearly be 0-0015in. larger than that of the blocks G. 
In practice it is impossible to construct and maintain a 
machine with these exact dimensions, and even though this 
were possible the accumulation of any dust between the 
bands F and the blocks G would immediately upset all 
refinement of construction. The wheels H will therefore 
in general either be too large or too small to fulfil the 
requirements of mathematical accuracy. On whichever 
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Figs. 2 and 3—BALANCING MECHANISM AND DASHPOT OF KRON AUTOMATIC WEIGHING MACHINE 


lever arms are not pivoted on fixed axes. Instead, they 
are suspended by thin flexible bands F from fixed semi- 
cylindrical blocks G. As the levers rise, these bands 
straighten out, and the fulcrum points move inwards 
towards the centre line of the draught rod. The curved 
ends CC of the levers are cycloidal in profile, so that 


when the levers rise the centre line of the draught rod | 


has no tendency to move to one side or the other, such 
as would be the case if the moving fulerum device were 
combined with circular ends. 
it is clear that, as the levers rise higher and higher, the 
arm of the applied moment becomes less and less, and that 
of the balancing moment greater and greater. As before, 
a given load P will produce a deflection @ such that sin @ 
=kP. But in this case k is not a constant. It can easily 
be shown that it is given by an equation of the form 
k =(C + D cos 6)/(A + B®), so that as @ increases 


With this arrangement | 


side the error may lie there will be slip between the wheels 
H and the bearing plates J, just as in the case of an 
| electric cable drum, when, with the end of the cable held 
| fixed, it is rolled along the ground either to wind on or 
to wind off. This slipping, unless it were counteracted, 
would impair the accuracy of the machine, for in any 
setting of the levers its presence would affect the distance 
| between the centre line of the draught rod and the instan- 
| taneous position of the fulcrum. The elimination of its 
influence is effected simply by allowing the wheels H to 
| have a very small amount of play on their axles. Any 
slip which may manifest itself is thus transmitted to the 
wheels, and is practically without effect on the readings 
of the scale. 

To transmit the movements of the lever arms to the 
pointer of the dial, a cam piece K is affixed to one of them. 
This cam works in conjunction with a lever and toothed 
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sector L meshing with the pointer pinion M. The balanc- 
ing mechanism, of course, does not give equal angular 
deflections of the levers D for equal increments of load, 
but by suitably forming the cam K an equal division of 
the dial plate is secured. The transmitting mechanism 
between the cam K and the pinion M is open to two 
important disturbing influences, namely, wear and back- 
lash. Both of these are liable to arise at the cam K and 
its roller, and at the pinion M and its sector. To check 
wear as much as possible at the former point the pressure 
between the roller and the cam is arranged to be as small 
as possible. It can be regulated by adjusting a weight 
N carried on an extension of the sector lever L. This 
device also takes up any backlash which may be present 
initially or develop subsequently at this point. To take 
up backlash at the pinion M, the sector is made in two 
parts, a thicker main part P and a thinner subsidiary 
part Q. The latter is really a separate sector pivoted 
on the same axis as the other, and provided with a weighted 
arm R. It is pinned to the side of the main sector at S, 
hut the holes in it through which these pins pass are 
clongated so as to permit of its moving slightly. The 
subsidiary sector thus constantly tends to hold the upper 
surface of the pinion teeth against the lower surface of the 
sector teeth. 

» T'o take up the effects of suddenly applied loads and to 
make the pointer indications practically ‘‘ dead beat,” 
the draught rod A—Fig. 3—is formed with a stirrup B, 
from the top of which is suspended a short brass cylinder 
( about Sin, in diameter. A brass piston D, fitting fairly 
closely within the cylinder, is bracketed to a fixed part of 
the neighbouring framework. When a sudden load is 
applied, the rush of air between the cylinder and piston 
makes a very effective dashpot, as we ourselves tested 
by jumping from the floor on to the centre of the platform. 
A shot pot E surrounding the draught rod affords a ready 
means of adjusting the zero position of the pointer. The 
platform mechanism communicating with the lower 
end of the draught rod is of the usual multiplying lever 
type, and does not require special description. 

In addition to the features described above, it is claimed 
for this machine that temperature changes have no effect 
on its accuracy, as the expansion of one part is counter- 
acted by the simultaneous expansion of some other. The 
absence of knife edges and springs is, of course, one of 
the most interesting points in its construction. It might 
be thought that the discarding of the former would seriously 
affect the sensitiveness of any machine built on the prin- 
ciples we have described. As a matter of fact, though 
the machine is not calibrated for fine measurements, we 
were able to satisfy ourselves that it is extraordinarily 
ser sitive, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 

Correspondents.) 

PAUL’S CATHEDRAL. 

Sirn.—In the course of the paragraph on the above subject 
on page 2 of your current issue, reference is made to the exten- 
sive repairs of Winchester Cathedral, which were brought to a 
successful conclusion in June last. Will you allow me to inform 
your readers that an elaborate paper describing the work at 
Winchester was read on February 10th, 1910, at a meeting of 
the St. Paul’s Ecclesiological Society, held at the Chapter House, 
by Mr. T. G. Jackson, R.A., the architect jn charge of the 
undertaking. The paper is published in the ‘ Transactions ” 
of the Society, Vol. V1., part V., and contains a description of 
the methods employed for underpinning the walls and for 
strengthening the masonry by the injection of grout. For the 
latter purpose, Mr. Greathead’s machine was employed, Mr. 
Jackson having previously seen it in use during the construction 
of one of the London tube railways, where it was employed to 
force a lining of cement round the outside of the iron tube. 
* It then occurred to me,”’ says Mr. Jackson, “ that it would do 
admirably to consolidate shaky church walls, and I used it 
first at the little Saxon church of Corhampton, in Hampshire, 
which was then in my hands for repair and restoration ate 
and 1 think we succeeded in eonverting those old Saxon walls 
into a monolith, without disturbing a single stone.’ The 
paper is very fully illustrated. 

The work to be carried out at St. Paul’s will probably be very 
similar to that executed at Winchester; but, in any case, 
the last-named restoration—of which the only published account, 
so far as I am aware, exists in the above-named “* Transactions ” 
—is too important to be lost sight of. It was a great engineering 
feat, carried out under circumstances of peculiar difficulty. 

E. W. FLercuer, 
Assistant Hon. Secretary, St. Paul’s Ecclesiological 
Society. 
London, 8.W., January 7th. 


ST. 


THE NORTH-EASTERN RAILWAY STRIKE. 

Srr,—I have carefully perused your remarks in THE ENGINEER 
for December 20th impression anent the termination of the 
North-Eastern Railway dispute. My first reading left me 
somewhat in doubt as to the real sincerity of the general tenour 
of your leader. Subsequent studies of all the arguments therein 
still leave me, I have to confess, with rather mixed feelings on 
the matter. I have tried to disabuse my mind of the lurking 
suspicion that the political aspect of the case may perhaps have 
influenced your writer, knowing well the editorial difficulty even 
on a@ technical journal in avoiding readers’ corns susceptible to 
political irritation. 

British railway companies have always considered drunken- 
hess amongst its employés, especially on the footplate, to be 
practically an unpardonable offence, and punishment for such 
lapses has for decades past been of a severe character, even for 
first offenders ; occasional drunkenness of the same individual, 
owing to the drastic and summary measures invariably employed, 
is rare, whilst the habitual toper is as extinct as the Dodo so far 
as the service is concerned. 

Your contention that the personal equation of Knox is imma- 
terial will not, I venture to think, be accepted by the majority 
of your readers. As law-abiding citizens we have no alternative 
but to accept and acknowledge the right of legal appeal. The 
men loyal to their colleague, let us admit, made a united protest 
against what they unanimously considered the iniquity of the 
findings, magisterial and capital. Subsequent events have 
proved, to the law-respecting citizen at least, the justice of the 
steps taken, somewhat summary perhaps, but not altogether 
unwarranted, to set the machinery in operation which, happily, 
has been effective in adjusting matters at any rate in the peculiar 
circumstances of the case. 

The proverbial futility of protesting against oppression of 
the worker by the conventional and stereotyped methods as 
hitherto employed has been made so manifest of recent years 
that labour has gradually awakened to the necessity of using 
force against force. The—if any—moral aspect may or may 








not have to be considered, circumstances of the particular case 
will require to be taken,into account. The North-Eastern men 
will have to liquidate their legal obligations for leaving their 
employment without due and proper notice, by what mean‘s 
really calls for no comment now. ‘The “* blacklegs”’ are not 
ejected from the company’s service, but only return to former 
rank plus recognised consideration. ‘Time alone can justify 
your gloomy, pessimistic predictions regarding the veracity of 
the men’s word to keep to promises made. You ask, has any- 
thing been gained ? Who wanted gain? Labour’s prestige 
was in danger, the honour of a man—only a workman—at 
stake. United action has succeeded in upholding the one and 
vindicating the other. Would that all trade disputes could be 
settled so expeditiously as has been this one, and with as little 
misery to the workers involved ! We cannot, much as some may 
like to, blind our sight to what is the only real salvation of 
labour’s toiling millions : absolute unity against such an existent 
state of economic conditions that places the majority of this 
class of the community only one week’s wages distance from 
starvation. Some of us who weathered—at a cost— the great 
industrial storms of the early ’nineties could say instructive 
things about the moral obligations of capital as personified in 
the modern employer. Truly has it been written that “ Cor- 
porations have no souls.” 8. L. 

(Comment on this letter is unnecessary, except to say that we 
are wholly unbiassed by any political feelings. Our corre- 
spondent appears to admit that unions are justified in striking 
against any legal conviction of which they do not happen 
to approve. That was the very danger it was the object of our 
article to point out.—Ed. THE E.] 


METROPOLITAN JUBILEE. 

Sir,—As the jubilee of the Underground Railway will be 
completed on the 10th inst., no doubt someone will be left 
with us who was at the opening, although the writer was a 
little late for this event. 1 would like to mention the locomo- 
tive Metropolitan, the first engine built for this line by a firm in 
the North. 1t had cylinders léin. by 24in., outside four-coupled 
7it. wheels, 4ft. leading wheels, and expansion valve at the 
back of each slide valve worked by a separate excentric. There 
were also two air pumps 12in. by 12in., working in connection 
with the condenser. ‘he generator—not a locomotive boiler 

-was a large cylinder, and this was filled with hot water and 
steam at high pressure from a fixed boiler, and at the same time 
large fire-clay bricks moulded to the shape of this cylinder were 
made red hot and placed round it in the hope that sufficient 
steam would be maintained for one trip, but this was not done, 
and the idea was given up after costing about £5000. This was 
in 1863, and on October 5th, 1865, this engine arrived at my 
late father’s works at Ashton-under-Lyne with the intention of 
it being rebuilt into a locomotive 4ft. 8}in. gauge. It stood in 
the shop twenty-five years just as it came from Hammersmith, 
and at the end it went as scrap to Messrs. Beyer, Peacock, of 
Gorton, who, | believe, made a large number ot locomotives for 
the Underground Railway, &c. The Metropolitan weighed 
35 tons 7 cwt. without the generator, and I must say a finer 
set of motion work was never put under an engine, and I never 
passed the stock without admiring the design and finish. 

James Watt Bourton. 

Cheadle, Manchester, January 7th. 





REGULATIONS FOR APPRENTICES. 


THE following regulations for apprentices at the 
works of Mather and Platt, Limited, Manchester, 
will be read with interest :— 

Apprentices are admitted into the works in accordance with 
the tollowing regulations :—They are divided into three classes. 

First Class.—Boys, of not less than fifteen years of age, are 
admitted as ‘* Trade Apprentices ’ with the object of becoming 
* Tradesmen” on reaching twenty-one years of age. They 
must have passed standard VI. at a primary school, and have 
attended a continuation school, or produce other proof of having 
had a satisfactory elementary education, and must be capable 
if required of satisfactorily answering an elementary examination 
paper in arithmetic. They are required throughout the whole 
term of their apprenticeship to attend evening classes at the 
Manchester or Salford Schools of Technology, or other approved 
schools, and in certain cases, selected entirely by merit, are 
allowed to attend the special day courses for apprentice engineers 
at the Manchester School of Technology, but this privilege is 
only granted with the express permission of the works manager, 
and is restricted to those boys who can show that they will 
derive full benefit. No deduction is made from wages for the 
time spent at these classes. Trade apprentices are paid wages 
from the commencement of their employment, according to 
the uniform scale for the time being in force, and are advanced 
annually, if conduct and progress both in the works and in the 
classes have been satisfactory. 

Second Class.—-A limited number of youths of not less than 
seventeen years of age, able to submit a satisfactory introduc- 
tion and references, and of giving proof of a thorough general 
education at. a secondary school or public school by examina- 
tion certificates or otherwise, are admitted into the works from 
time to time as circumstances permit, with the object of obtain- 
ing practical training in different branches of engineering. 
Those who have had had a recognised course of technical training 
at a technical school, or have obtained distinction at a public 
school or grammar school, have preference in selection for this 
class. A knowledge of French, German or other modern lan- 
guages is considered an additional qualification. Youths in 
this class are transferred from department to department, so 
as to obtain as wide an experience as possible, but subject 
always to the shop conditions at the time permitting of entry 
into @ particular department, and to the express permission of 
the works manager. Mather and Platt consider that the best 
training is obtained by starting in the foundry, and then passing 
to the machine tools, fitting and assembling, and this course 
will be followed as circumstances permit. As far as possible 
all youths in this class willspend some time in one or other of 
the test rooms, and in the drawing-office. All youths in this 
class enter the works for a probationary period of six months, 
during which time they do not receive any wages. From the 
end of this period they will receive a weekly wage of 10s., and 
thereafter, up to the end of their apprenticeship, such wages 
as may be arranged by the management. All youths in this 
class are required as a condition of their employment to con- 
tinue their technical education, by attendance at evening classes 
at the Manchester or Salford Schools of Technology, or at the 
University ; and in certain cases, selected entirely by merit, 
are allowed to attend the special day courses for apprentice 
engineers at the Manchester School of Technology, but this 
privilege is only granted with the express permission of the 
works manager, and is restricted to those youths who can show 
they will derive full benefit. No deduction is made from wages 
for the time spent at these classes. Every youth admitted 
into Class II. must obtain a letter from his parents or guardians 
undertaking that they will not remove him during the time 
arranged for his apprenticeship without the consent of his 
employers. 

Third Class.—With a view to affording facilities for practical 
workshop training, a very limited number of young men of not 
less than twenty years of age, who have passed a complete 
course of technical training at a technical school, or who have 
obtained a degree or diploma in engineering or science at a 
university, are admitted into the works from time to time as 








circumstances permit. Anyone applying for admission .into 
this class must have a satisfactory introduction and references, 
and must submit a complete statement of their educational 
career and attainments. It must be understood that selection 
is made, having regard to the educational qualifications which a 
candidate is able to submit, and that great importance is 
attached to a candidate having a thorough knowledge of French, 
German or other modern languages. Al! men in this class enter 
the works for a probationary period of six months, at the end 
of which time there is no obligation to remain, or on the part 
of the employers to continue the employment. If it is then 
agreed to continue, the candidate must agree in writing to 
remain in the employment of Mather and Platt for the further 
period arranged. During the probationary period of six 
months no wages are paid. The remuneration during the further 
period will be subject to arrangement according to the merits 
of each case. Although Mather and Platt cannot undertake 
any obligation that men in this class shall spend any specific 
time in any particular department, the management, as far as 
possible, will select the department or shops, so as to give the 
best possible practical engineering training suited to the attain- 
ments and capabilities of each man, and not with a view to 
obtaining skill in any particular handicraft. 
GENERAL. 

Apprentices of all classes are subject to the usual works 
regulations and must keep shop hours, which are as follows :— 
Monday to Friday inclusive, 8 a.m. to 12.30 p.m., 1.30 to 
5.50 p.m.; Saturday, 8 a.m. to 12 noon. 

Mather and Platt in no case charge any entrance fee or pre- 
mium, nor indenture any apprentice, nor undertake to continue 
the employment of any apprentice. 

All applicants must be of sound constitution, and must if 
required produce a medical certificate showing their physical 
fitness for the work. 

Mather and Platt desire to draw attention to the age limit of 
fifteen, below which they will not in future admit any apprentice. 
This age has been fixed in order that boys may have the advan- 
tage of some instruction in elementary science at a continuation 
school before commencing work in the shops. 

A member of the staff is deputed to keep a register of all 
apprentices, their educational record, the time spent in each 
department, the classes attended, and the reports of the masters. 
Apprentices are encouraged to consult with him from time to 
time as to any change in their employment which appears 
desirable, and he will endeavour accordingly to arrange it with 
the works manager. He will advise apprentices as to the classes 
that will be most useful for them to attend, and will pay the 
fees for the session for the classes selected and approved. 

The principals of the technical schools and of other schools 
whose classes are attended by Mather and Platt apprentices 
are invited to report at frequent intervals on their attendance 
and progress. 

No holidays other than the usual works holidays are granted 
to any apprentice, except with the express permission of the 
works manager. 

Mather and Platt wish it to be understood that they are able 
to accede to only a very small proportion of the applications 
made to them for entry into Classes II. and III., and that in 
making the selection of those to whom the privilege is extended 
they are primarily guided by the intention of selecting those 
students whose antecedents, physical fitness, character and 
educational attainments, are likely to fit them for permanent 
posts on the staff. They also desire to point out that although 
the above regulations primarily apply to works employment, 
nevertheless, it has always been the practice of Mather and 
Platt to select as far as possible those who have had practical 
training in the works for the more important posts in the office 
pertaining to the commercial side of the business, and it is their 
intention to continue such selection from the several classes of 
works apprentices. 








INTERNATIONAL ELECTROTECHNICAL COM- 
MISSION. 

THE meetings of the special committees of the International 
Electrotechnical Commission on Symbols, Rating, and Prime 
Movers will be held at Ziirich on the following days in January, 
commencing each day at 9.30 a.m.:— 

(1) Symbols, Monday, Tuesday, January 13th and 14th. 

(2) Rating, Wednesday, Thursday. Friday, January 15th, 
16th, and 17th. 

(3) Prime movers in connection with electrical plant, Satur- 
day, Sunday, January 18th and 19th. 

| 
| Special Committee on 
Country. | — _ 








Prime movers. 





Symbols. Rating. 

Austria - Prof. Pichelmayer.., Dr. K. Kobes 
Belgium Prof. E. Gerard.. ..| Prof. E. Gerard .. _—. 
France Prof. Paul Janet .. M. P. Boucherot .. (to be appointed) 
Germany ..| Geh. Dr. K. Strecker) Herr Leo Schiiler ..| Direktor H. 

| Tonnemacher 
Gt. Britain} Dr. R. T. Glazebrook, Dr. Gisbert Kapp... Mr. Ger. Stoney, 

‘.B. M. Inst. C.E. 
Holland Prof. Dr. de Haas_.. -- — 
M. G. J. Van de Well : 

Italy .. ..| Prof. M. Ascoli .. Prof. E. Morelli .. Signor G. 

Signor G. Semenza Semenza 
Norway .. _ _ | Mr. W. Fougnez 
Spain.. ..| Sr. L. de la Pena .| Sr. L. de la Pena ..| Sr. L. de la Pena 
Sweden... _ Mr. J. L. la Cour ..| (to be appointed) 
Switzerland | Prof. Dr. Wyssling ..| Herr Huber-Stockar| Dr. H. Zoelly 
S.A. . | Mr. C. O. Mailloux ../ Mr. C. O. Mailloux| Mr. Henry G. 





As regards the rating question, much of the time of the dele- 
gates will naturally be occupied in dealing with the numerous 
amendments to Report 17 of the International Electrotechnical 
Commission, issued by the central office in June, 1912, as the 
result of the work accomplished at Paris in May last, when, 
after much preliminary discussion, certain definite proposals 
were put forward. Happily most of the criticisms received are 
of such a constructive character that the delegates should expe- 
rience no serious difficulties in reaching agreement on the various 
modifications put forward and also in adding considerably to 
the work already commenced. ; 

The subject of international rating is undoubtedly of import- 
ance to the electrical industry of this country with its growing 
foreign trade ; the co-operation of the Manufacturers’ Associa- 
tion, the B.E.A.M.A., has therefore been of considerable value 
to the joint committee—of the Engineering Standards Committee 
and the British Electrotechnical Committee—by whom the 
Paris proposals, referred to above, have been fully discussed 
in detail. ; 

It is also interesting to learn that the representative of the 
makers—Mr. A. R. Everest—is to accompany Dr. Gisbert Kapp 
to Zirich. Although not going as a delegate, Mr. Everest’s 
intimate knowledge cof manufacturing details as well as diffi- 
culties will be of no small value to the delegate of the British 
Committee. Certainly British interests, both in the matter of 
rating as, indeed, in the other subjects to be discussed, will well 
be taken care of at these forthcoming meetings. Moreover, the 
various delegates are certain of coming together with a due 
appreciation of their responsibilities, and if, as Colonel Crompton 
so aptly said at Dr. Thompson’s recent address at the Institution 
of Electrical Engineers, they impute to the other fellow only 
the highest motives, amicable agreement is certain to be reached, 
and the Zurich meetings should be a noteworthy step in the 
journey towards success of the whole movement. 
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VERTICAL BAND RE-SAW 


THOMAS ROBINSON AND SON, LIMITED, ROCHDALE, ENGINEERS 

















VERTICAL BAND RE-SAW. 


THE accompanying illustration represents a band 
re-saw, several of which have recently been constructed 
by Thomas Robinson and Son, Limited, of Rochdale. 
The machine contains some special features introduced 
with the object of increasing the output in both hard and 
soft timbers, while producing a minimum of saw kerf. 
The machine is designed for working on timbers up to 
30in. vertically and 14in. horizontally. The maximum 
width of timber that can be passed between the saw blade 
and the fence rollers is 7in., and the outside feed rollers 
may be moved Qin. from the saw blade. The total height 
of the feed rollers above the table is 25in. The frame of 
the machine is a cored casting to which the vertical slides, 
carrying the upper saw pulley and bearings, are bolted. 
The arrangement of these is such as to bring the centre 
of the saw pulleys as close together as possible, so as to 
permit the use of a short and rigid saw blade. The saw 
pulleys are 54in. diameter, forced on to tapers on heavy 
steel shafts, and held by a special lock nut on a fine 
threaded screw. The pulleys and spindles are balanced, 
ground true and tested. The lower pulley is cast solid 
with a heavy rim, and is made of considerable weight 
in comparison with the upper pulley, to prevent the 
possibility of the latter overrunning when under a heavy 
load. 

The saw pulley shafts run in self-aligning roller bearings, 
the casings carrying the bearings proper being maintained 
in spherical seatings. The two bearings for the top pulley 
and the back bearing for the bottom pulley have two sets 
of rollers, while the front bottom bearing has one set of 
rollers. The rollers are of the short type running between 
two steel races, and bronze cages are provided to keep them 
in correct relation to, and in alignment with, one another. 
The inner races of the roller bearings are secured on tapers 
turned on their respective shafts, and are held in position 
hy means of lock nuts. The back bearings for both the 
top and bottom pulleys are also provided with ball thrust 
washers for taking the end thrust. The whole arrange- 
inent of the bearings has been designed with the idea that 
when once set correctly the pulleys shall maintain their 
correct relationship to each other. The bearings are 
lubricated with grease, and will run for a considerable time 
without attention. 

The feed rolls are six in number, and are all driven by 
machine-cut gearing, which is protected from sawdust 
hy cast iron covers. The teeth of the saw blade run 
close to the centre of the last feed roll, so as to ensure the 
timber being held true in the cut. The first feed roll is 
mounted in a flexible frame, to allow of various sizes of 
timber being fed without displacing the other rolls which 
are feeding the stock to the blade. A foot pedal enables 
the feed rolls opposite the fence instantly to be moved 
outwards, for feeding in timbers of varying widths. By 
moving a pin, the feed rolls can be set for sawing down the 
centre of the timber. 

The * Lang” patented feed gear is fitted. This con- 
sists of expanding cones and a heavy V belt, giving a 
variable feed without the use of friction wheels. The 
usual range of feed is from 15ft. to 120ft. per minute, 
but faster speeds van be arranged to suit the class of work 
required to be done. The controlling wheel for the change 


speed motion is brought to a convenient position for the 
operator, as well as the lever for instantly starting and 
stopping the feed, as will be observed from the illustra- 
tion. The speed of cutting can be changed at will without 
stopping the feed. One pair of large bevel gear wheels 
only is used in connection with the feed, all other gearing 
being of the ordinary spur type. The straining device 
to the saw blade is exceedingly sensitive, and is instan- 
taneous in action, the entire weight resting on hardened 
steel knife edges. The amount of stretch given by each 
additional weight is indicated in pounds. The tilting and 
cross lining adjustments are simple and convenient for 
the sawyer, and provide ready methods for instantly 
correcting the position of the blade on the face of the 
saw pulleys. The saw guides are adjustable, and are 
placed above and below the timber being cut. The upper 
guide is perfectly counter-balanced, and is movable to 
the full height of the feed rolls. Hardwood packing 


invention of Mr. McBean and is made by Edgar Allen and 
Co., Limited, Sheffield. It is claimed that this device 
possesses many advantages over the original controller in 

troduced by the same inventor and other similar appliances 
It is effective for one, two, or more tubs, is lighter, simpler, 
more compact than other forms, and can be operated auto 
matically. It possesses the further advantages that the 
tub couplings will not catch in it and that all the working 
parts are above the floor line. 





STEAM AND ELECTRIC LOCOMOTIVES. 


[IN a paper by Professor Kliment on ** The Future of 
the Railway Locomotive,” the question of steam loco 
motives as compared with those electrically operated is 




















CONTROLLER FOR MINE TUBS 


pieces are lubricated from oil boxes contained in the 
guide. The lower guide has also adjustable hardwood 
packing pieces, and is fitted with removable flat steel 
supports, to form a continuation of the bed behind the 
saw blade, and to prevent damage to the packing blocks. 
Cleaning devices are provided for both wheels to keep 
them clear of pitch and gum. In addition, provision is 
made to keep the blade clean and well lubricated. An 
exhaust connection is embodied in the base of the machine, 
so that the sawdust can be led away to a pneumatic 
collector. 





CONTROLLER FOR MINE TUBS. 


THE accompanying illustration represents an improved 
form of controller for releasing and retaining tubs, corves, 
and trucks in collieries, brickworks, mines, &c. It is the 





fully discussed, and the author remarks that when he 
saw the fine display of steam locom tives as compared 
with electric locomotives at the International Exhibition 
at Brussels in 1910, the thought occurred to him that if 
it were true that the steam locomotive is doomed, the 
splendid examples of construction there shown must 
represent a dead loss. To him, however, these exhibits 
were a proof that the electric locomotive is by no moans 
to be regarded as presumptive sole ruler in the field of land 
transport. The steam locomotive and the electric loco- 
motive may be directly compared as adhesion locomotives ; 
but while the steam locomotive is self contained—the 
electric locomotive has always to remain connected 
with the source of power and the conductor. Thus 
a direct comparison is not possible, and it is only 
admissible from the point of view of economy, to compare 
the steam locomotive, on the one hand, with the complex 
arrangement, on the other, of the electric locomotive 
together with its conductor and central power station. 
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FLASHLIGHT SIGNALS ON THE SWEDISH 
STATE RAILWAYS. 

On October Ist, 1911, a trial installation of A.G.A. flash- 
light railway signals was put into service at Liljeholmen 
Station on the southern main line of the Swedish State 
Railways. The flashlight arrangement was installed on 
two distant signals, two home signals, and both starting 
signals for main line trains. The home signals have 
several arms to indicate the different train routes as in the 
German signalling system. The flashlight was fitted to 
the top lamp governing the main line. The lower lamps 
were also lighted, but with steady gas lights, which were 
automatically lighted and put out by a valve. 

We are informed that after having been tested for 


mediate arm is vertical and shows no light, and the lowest 
arm is horizontal and shows an orange flashing light. In 
case No. 3—“‘ clear entrance to main line, through passage 
clear ’’—the highest and lowest arms are both raised and 
show a steady green and a flashing green light respectively, 
while the middle arm is vertical and shows no light. In 
case No, 4—“‘ clear entrance to branch line, stop at plat- 
form ’’—the two upper arms are raised to 45 deg. above 
the horizontal and both display a steady green light, 
while the lowest arm is horizontal and shows a flashing 
orange light. In the last case, No. 5—‘‘ clear entrance 
to branch line, through passage clear ’’—all the arms are 
raised to an angle of 45 deg. above the horizontal and 
the lights reading from the top to the bottom in order are 
steady green, steady green, and flashing green. It will 


there are the British Board of Trade and Lloyd’s requirements 
to consider. The foreign government and its “ Bureau’’ have 
@ say in the matter, and the American regulations cannot be 
ignored, so that there are thus six or seven authorities to be con- 
sidered at the outset, each with their own opinion as to what is 
right. By the time these often conflicting authorities are 
brought into line and the design ready to be proceeded with the 
harassed engine builder has not only to satisfy his firm that the 
machinery can be produced at a profit, but he knows full well 
that he will be held responsible for turning out a thoroughly 
reliable and economical working job. What chance has he of 
standardising designs or formulating a practice in respect of 
even minor details ? Practically none. His time and attention 
are principally occupied in seeing that in the carrying out of the 
multitudinous requirements no serious error creeps in and that 
no essential provision is omitted. : 
Suppose, again, that, as frequently happens, another line of 
steamers orders a similar vessel with machinery of equal power 





about @ year an investigation by the authorities proved | 
that all the claims of the A.G.A. system had been substan- | 
tiated and all expectations realised in every particular. | 
The reliability of the apparatus left nothing to be desired, | 
in spite of the fact that this installation had been sub- | 
jected to very varying and unfavourable conditions of | 


be observed that all these signals are made up of quite 
distinct combinations of arms and lights. We may add 
that there are eighty-five flashes to the minute, the period 
of illumination being 0.1 sec. and of obscurity 0.6 sec. 
Fig. 2 deals with the arrangements for the distant 
signals. In No. 6, which tells the driver that the home 


to the one just mentioned. What a lot of work it would save 
if the first design could be accepted and the same patterns 
worked in. But the owners for No. 2 vessel are just as insistent 
that their ideas should be carried out, and the same procedure has 
to be gone through again. It therefore behoves the engine 
builder, who undertakes to build to the requirements of his 


weather, as for example, a very severe snowstorm lasting 
several days. Moreover, the engine drivers are strongly 
in favour of the flashlight. 

In consequence of these satisfactory results the State 
Railway authorities have now decided to adopt flashlight 
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| arm is vertical and its light is obscured. 
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signal is at ‘‘ danger,” the upper circular disc signal is 
vertical and shows an orange flashing light, while the lower 
In No. 7, which 
indicates that the home signal shows that the main line 
is clear for full speed, the upper disc is horizontal and has 
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various clients, to keep an open mind and to subordinate his 
own ideas, frequently accepting a practice directly opposed to 
his own judgment and trusting with unfailing optimism that all 
will come out right in the end. 

A few years’ experience, however, proves that wide diver- 
gencies are permissible so long as the main principles of design 
are kept clearly in mind, and the engine builder can generally 
afford to indulge the whims and fads of his clients up to a certain 
point, but he must be careful not to convey the impression that 
he considers them merely whims and fads, or he will soon get 
himself cordially disliked. ; 

Kipling has some verses which illustrate the point. In an 
aboriginal savage community several poets were commissioned 
to write an ode on a prescribed subject. None of the odes, 
however, met with the approval of the censor. The poets were 
consequently summarily disposed of in the fashion that obtained 
in those good old days. On reflection, however, the savage 
monarch decided that :— 

“There are six and thirty ways 
Of constructing tribal lays 
And every blessed one of them is right.” 


So also it is possible to design an engine in six and thirty different 
ways, and yet the final result may be quite all right. 

1t must be conceded that each superintending and consulting 
engineer has had an experience differing from all his contem- 
poraries, and such experiences have resulted in fixing and crystal- 
lising his ideas as to what is best, especially for the particular 
service of steamers that he is interested in. There is nothing 
more delightful and instructive than to listen intelligently to the 
stories of success and failure which these gentlemen are usually 
quite ready to quote in support of their views on engine and 
boiler design, especially when they leave the broad design and 
come down to details. In this brief survey it is intended to 
summarise a few of the divergencies of engineering practice which 
obtain at the present day, not in any carping spirit of criticism 
—this can be safely left to those whom it is hoped will join in 
the subsequent discussion—but merely to set side by side vary- 
ing methods of attaining the same object. ‘ 

It will simplify matters to limit the survey to tank boilers and 
reciprocating engines. Water-tube boilers and turbines are 
not yet so widely adopted in the mercantile marine as to have 
been amended and improved in the fire of actual experience and 
they are still largely in the hands of patentees and licencees who 
discourage any tampering with the designs and details. For 


“Stop.” “Clear entrance “Clear entrance “Clear entrance i i 
to Main Line. to Main Line. to Branch Line. to Branch Line, indicates indicates “Clear per est the sake of comparison—for there is no use taking ps arcane 
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that the specification is being scanned and—as is always very 
necessary in making up an nae on — or 
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for two new types of signals, which have been designed by 
Mr. E. G. Windahl, signal engineer of the Swedish State 
Railways. To this end the whole line between Stockholm 
Central Station and Saitskog will very shortly be provided 
with these flashlight signals. Fourteen home signals 
will be equipped with a so-called “‘ through passage signal.” 
In this arrangement—see Fig. 1—an arm is mounted 
below the other arms and at about 15ft. from the ground. 
When this arm is in the horizontal position in the daytime 
and when at night an orange flashlight is shown the signal 
indicates that the train has to stop at the platform. When 
the arm is inclined 45 deg. upwards in the daytime and 
when at night a green flashlight is shown the signal indi- 
cates that the train may pass the station without stopping. 

On thirteen distant signals, which are of the ordinary 
disc type, an alteration will be made, so that the signal 
can give three different indications, viz., ‘‘ caution,” 
which means that the home signal indicates “stop ;” 
“* full speed,” which signifies that the home signal indicates 
“clear ”’ for the main line ; and ‘“‘ reduced speed,” which 
shows. that the home signal indicates “ clear ”’ for a diverg- 
ing line. To this end the disc signals will be amplified 
with an arm—see Fig. 2—which normally lies upwards 
along the post, but which is inclined at an angle of 45 deg. 
trom the post, when the home signal shows “ clear” for 
a diverging line. At night these new types of distant 
signals show “‘ caution ’’ by means of one orange flashlight, 
“full speed” by one green flashlight, and ‘ reduced 
speed ” by one green flashlight at the top and one green 
steady light below a little to the right. The lamp with the 
steady light is lit with gas from the main piping supplying 
the flashing apparatus and burns normally when the light 
is screened, with only a small pilot flame. When the arm is 
put in the inclined position a valve opens the main supply, 
so that the full flame is produced. 

On nine distant signals for such stations where no facing 
points are situated, and hence the indication ‘ reduced 
speed ” for a diverging line is not required, the ordinary 
type of disc signals will be equipped with a flashlight, which 
for “caution” will show an orange flashlight. These 
installations will probably be put into service early this 
spring. 

The accompanying drawings more or less explain them- 
selves, but we may perhaps usefully give the following 
explanation. Taking first of all Fig. 1—the ‘“ through 
passage ’’ signal—in the case of No. 1, which indicates 
““stop,” the top arm and the bottom arm are horizontal, 
while the intermediate arm hangs vertically. The lights 
of the two lower arms are obscured while that of the top 
arm is a steady red light. In case No. 2, indicating 
“clear entrance to main line, stop ‘at platform,” the 
uppermost arm is raised to an angie of 45 deg. above the 
horizontal, revealing a steady green light, while the inter- 
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uncovered a green flashing light, while the lower arm, as 
in No. 6, is vertical and its light is obscured. In No. 8, 
which says that the home signal is clear for the branch 
line at reduced speed, the upper disc is vertical and a green 
flashing light is shown, while the lower vertical arm is 
inclined at an angle of 45 deg. from the vertical and a 
steady green light isshown. With the distant signal there 
are sixty flashes to the minute, the period of illumination 
being again 0.1 of a second but the period of obscurity 
being 0.9 sec. 

Flashlight signals are now being used on quite a number 
of railway signals and are, so we are informed, giving 
satisfaction everywhere, while extensive trials are now 
being made in Russia, Finland, Denmark, and Holland, 
the results being so far good. The idea of the flashing 
light would appear to have much to commend it, but 
whether or not it would meet with the approval of the 
railway authorities in this country remains to be seen. 

The signals above described have been installed by the 
Gasaccumulator Company, Limited, of Stockholm. 








THE VAGARIES OF ENGINEERING PRACTICE. 
By J. HAMILTON GIBSON, M.I.N.A.* 


Everyones is familiar with the ancient fable of the man, the 
boy, and the ass—the man, who, being sensitive to criticism, 
tried to please everybody and failed lamentably and ludicrously. 
Well, the engine builder of to-day, who lays himself out to meet 
the requirements of his various clients, frequently has a worse 
time than the man in the fable. Happy is he if he has estab- 
lished a type of engine that has become an accepted standard 


-for a certain class of work. He is able to adopt a definite and 


consistent practice, not only for the main type of engine, but 
for all its minor details, and his customers know that such engines 
are sold distinctly on the ‘“ take it or leave it” principle, just as 
are the ready-made garments in a ‘“‘ reach-me-down ” shop. 

But there is a class of customer who has ideas of his own, and 
who places an order for machinery only on the express under- 
standing that such ideas must be carried out to the letter. His 
stock argument is, ‘‘ If I go into a shop to buy a suit of clothes it 
is for me to say what the material is to be and how many pockets 
I want.” He is often quite willing to pay the extra price in- 
volved, although it must be said that the competition between 
builders is so keen that he is generally able to place orders for 
new and novel designs at ‘“‘ reach-me-down ”’ prices. 

Consider for a moment the position of the engine builder who 
contracts to supply engines and boilers for a vessel to the specifi- 
cation and requirements of a firm of steamship owners with 
fixed ideas of theirown. To take a concrete case : suppose that 
the vessel is for foreign owners, and intended to trade to America, 
calling at British ports. Besides the owners’ superintending 
engineer, a firm of consulting engineers is probably engaged to 
supervise the design and construction of the machinery. Then 


* Liverpool Engineering Society, November 20th, 1912. 





understood that in making up an estimate one of the first con- 
siderations is to make due allowances for all the novelties, and 
a few years’ experience in overhauling such specifications reveals 
an amazing diversity of practice. Some will insist on each 
cylinder standing by itself, the column tops being braced together 
by fore-and-aft girders, others prefer all the cylinders to be 
bolted together, forming a continuous solid mass from end to 
end. Or, again, the cylinders may be bolted together in pairs, 
Each case calls for special treatment in design and erection to 
ensure an equal satisfactory result. : 

Then why should one firm insist on liners in the high and 
intermediate cylinders, while another specifies liners in the low- 
pressure cylinders only ? When the fitting of liners is adapted 
to form steam jackets the object is laudatory, but surely, if it 
is merely a question of wear, the simplest method is to make 
the cylinder walls a }in. thicker to allow for reboring if and when 
necessary. But reboring, however, should be unnecessary if 
the right piston packing is used. And here one is plunged at 
once into the throes of controversy. Which is the best? One 
plumps for the old-fashioned Ramsbottom rings throughout, 
another wants Lockwood and Carlisle’s, McLaine’s, or Buckley’s ; 
but whichever type is specified the engine builder must make 
due allowance, and it is “‘ up to him ” to see that it works satis- 
factorily—at any rate, on the trials and during the guarantee 

riod. 

PeThe same remarks apply to piston valve packings. There are 
many ingenious spring packings in existence, which are no 
doubt necessary to allow for slight inaccuracies in the bore of 
ings or carel in erection ; but in these days of precision 
as regards machine tools it should not be imperative to legislate 
for such inaccuracies. Some engineers, in fact, prefer an abso- 
lutely solid piston valve on the score that if it is made a good 
working fit at first it should and must work alli right for an 
indefinite period—any slight leakage being taken up and 
obviated by the low-pressure slide valves. A very good com. 
promise is effected by the adoption of the so-called “ split solid 
packing rings, which, however, require to be adjusted with 
extreme care. Tail rods on valve spindles and piston-rods are 
practically obsolete, but some of the good old-fashioned engi- 
neers still insist on specifying them. : . 

Then what a host of piston-rod and valve spindle packings 
there are. Here, again, their opportunity oceurs when the rods 
are not truly cylindrical or are apt to work out of line. For- 
tunately the prices are so.excessive that the proprietors can well 
afford to send their own experts to fit up the packings and to 
pay agents to follow up and nurse the jobs, thus relieving the 
ship’s engineers of much worry and responsibility ; but a reput- 
able engine builder is not worth his salt who cannot design and 
make a rod packing that is thoroughly reliable and practically 
** fool-proof.” ? : : 

The method of securing pistons to piston-rods is a case in 
which an engine builder would naturally like to establish a hard- 
and-fast shop practice. Experience leads one to prefer a taper 
of lin 4 with a slight check—no collar— where it meets the body 
of the rod, and allowing about +sin. draw, the nut being wrought 
iron for a steel rod and vice versa. A piston thus secured is 
more readily unshipped than one having the old 1 in 6 taper, 
which is still frequently insisted on with almost superstitious 
reverence, together with a collar at the base of the taper and 
sometimes a bronze nut. , : 

The correct length of connecting-rod is another instance of 
considerable variation. There is a general impression that the 
longer the connecting-rod the sweeter the running of the engine. 
Thus one has specifications insisting on two and a quarter or 
even two and a half times the length of stroke or some even 
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dimension approximating thereto, while, as a matter of fact, a 
shorter connecting-rod is a positive advantage in. the faster 
running engines in equalising the inertia stresses and balancing 
the engine, and there is nothing to be gained by adopting a 
connecting-rod of more than twice the stroke. 

On the general question of bearing surface, guide surface, and 
thrust surface, there is great diversity of opinion, and the same 
remark applies to the scantling of working parts. When these 
proportions are specified, as they sometimes are, in hard-and- 
fast figures, they usually err on the side of excess and can 
generally be traced to some remote mishap in the compiler’s 
experience when he took a solemn oath never to be caught in 
the same way again. The actual cause may have been some- 
thing quite outside of high stress or short surface. It was 
probably poor material or bad design or negligence; but, 
human nature being as it is, one can well understand and sympa- 
thise with a superintending engineer’s desire to err on the safe 
side, if at all, in the future. 

It cannot be denied, however, that exceseive weight and 
excessive surface is bad engineering and desi, The 
perfect engine is like the perfect chain, each part and. each link 
proportioned for the work it may be called upon to perform 
without superfluity of material or excess of weight—weight 
always being an important factor in marine engineering practice. 

The engine builder by long years of experience in all classes 
of work accumulates data which enable him to apply the appro- 
priate material and the appropriate stresses to engines for battle- 
ships and torpedo boats, for ocean liners and tramps, for tug- 
boats and channel steamers, for stern wheelers and large paddle- 
boats, all differing in degree but all suitable and fit for the pur- 
pose and all self-sufficient for their duty, and it is, to say the least 
of it, galling when in the working out of his designs he is foreed 
into so modifyimg his practice that the harmony of the whole 
arrangement is spoilt by exorbitant demands in one or more 
directions which introduce heavy links, to the detriment of the 
complete chain. 

There is only one link in the chain where excessive precaution 
is justified, and that is the crane hook, the tail end, in other 
words, the propeller shaft on an engine. Here the stresses may 
be so enormous and are so indeterminate and the consequences 
of mishap so serious that anybody can be excused for adding an 
extra inch “‘on his own”’ after the designer and the Board of 
Trade and Lloyd’s and all the rest of them have done their 
utmost. 

But having fixed the diameter of tail shaft, just observe how 
the vagaries of engineering practice obtrude.again in the design 
of the stern tube bearings. First, there is the question of shaft 
liners. Are they to be of gun-metal or some extra special bronze? 
May they be separate or must they be continuous in one piece ? 
Or if in more than one length what kind of joint is preferred ? 
Must one burn the joint, or may one try rabetting and injecting 
with red lead ? Are there to be lignum-vitze bushes at both 
ends or only at the outer end ? Or may one discard all these 
dodges and subterfuges and go boldly for naked shafts in white 
metal bearings ? Or, better still, adopt one of the several schemes 
for running the shaft in oil-lubricated bearings? The latter 
course, which seems so transparently obvious has been many 
long years in forcing itself into notice, but seems to have got a 
fair start now. 

The word “propeller”? has only to be whispered to raise 
visions in the mind of many an engineer, to say nothing of men 
who are not engineers, of the very finest design of screw pro- 
peller imaginable, if only he had the opportunity of imposing 
his will on the shipowner or builder. But what is the hard 
fact ? Merely this: that after several decades of experience 
with big bosses and little bosses, short bosses and long bosses, 
blade tips bent aft to hold the water, tips bent forward to throw 
off the water, blades “‘ trailing ”’ like scimitars or “ leading” 
like sickles, blades pear-shaped, rectangular, oblong, square- 
tipped or round-tipped, pitches uniform or variable in every con- 
ceivable way ; the best practice, having fixed a suitable diameter 
pitch, and surface, which is not difficult in the normal steamer 
under consideration, the best practice has reverted to a perfectly 
symmetrical screw with elliptical blades of uniform pitch. As 
to materials, a good fat cast iron boss is better than one of cast 
steel, which is sometimes adopted to reduce size and weight, 
and blades should be of bronze made as thin as the stresses will 
permit with edges well sharpened and surface polished. The 
importance of balancing the propeller, not only statically, but 
also as regards pitch and surface, should not be overlooked in 
these days when everything is being done to kill vibration. The 
best builders are now turning their attention to the actual 
machining of the driving surfaces, which ensures an absolutely 
true uniform pitch and maximum efficiency. 

If one might lay down a line for general guidance in engine 
design it would be this :—({1) Find out exactly what is required 
to be done; (2) find out exactly what are the precise con- 
ditions of the service ; then design an engine having the fewest 
number of parts, the fewest number of joints, and the fewest 
number of accessories possible to attain the desired result. 
Mr. Humphry—probably one of the most successful engineers of 
his time—used to say, when pressed to add this fitting, and adopt 
that improvement, “All in good time; Ill experiment with 
that later on, but meanwhile all I have to do is to turn that 
shaft so many times a minute and keep it turning.” 

Leaving now the main engine and turning to the design of 
boilers, it will be found that there are fewer vagaries to grumble 
at. There is very little superfluous material in a boiler, and it is 
a dangerous thing to tamper with. Recognising this, the Board 
of Trade, Lloyd’s Registry, and other authorities have drawn 
up full and comprehensive rules which must be strictly adhered 
to and admit of very little latitude. If a boiler is well and truly 
made to one or other of the rules laid down there is not much to 
choose between them as regards efficiency and upkeep, but 
there are still a few loopholes which give opportunities for the 
faddist. Take the furnaces, for example. Following the suc- 
cessful application of the semi-circular corrugations by Fox, 
there are Morison’s suspension furnace, Deighton’s furnaces, 
Purves’ furnace and others. Then there are various types of 
so-called withdrawable furnaces, the Ashlin back-end, and the 
Stephen-Gourlay bottle-neck furnace. Each has its champions 
and no doubt each has its merits, but whichever type is selected 
the boilermaker is expected to turn out an equally sound and 
satisfactory job. 

Almost more so than in an engine, a boiler should be of uniform 
strength and stiffness throughout so as not to throw an undue 
stress on any one part. In other words, it should be free to 
“breathe ’’ in every direction. The corrugated furnace prin- 
ciple fulfils this condition perfectly in a longitudinal direction. 

There are some superintendents, however, who insist on 
** roofing” stays, tying the combustion chamber tops to the 
shell, especially in double-ended boilers. In this case the Board 
of Trade requires the combustion chamber bottoms tied to the 
shell also, thus making a more or less rigid connection from top 
to bottom, which often leads to trouble. There is no difficulty in 
making the girders in the combustion chamber tops of sufficient 
strength to enable roofing stays to be dispensed with, with the 
concomitant advantage of better internal access, and if stools 
are considered necessary to take the weight of combustion 
chambers when the boiler is empty it is as well to leave them }in. 
clear, just as Sir Christopher Wren is said to have done in a 
famous building when he was forced, against his will, to fit 
additional columns to support his roof. 

The proper proportions of funnels is a question that affects 
not only the engineer but the shipbuilder who has an eye to 
the appearance of his vessel, even to the extent of fitting a 
dummy funnel if he thinks it looks better. One can generally 
spot an engineer’s funnel by its height. It is astonishing how 
soon one gets accustomed to an abnormally high funnel. One 
knows that it is right, and because one knows that it is 
right, it soon begins to look right. That is one of 
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the side issues that one might be temp to dig upon 
—the beauty of proportion and the trained eye which sees 
whether a piece of machinery is right or wrong almost at a glance. 

There are plenty of other vagaries in boiler construction 
which might be quoted, but one other trivial example of incon- 
sistency may suffice. In a series of roofing stays the pins through 
the eyes were shown with a split pin at each end, on the score 
that if a split pin is good enough for one end it i: good enough 
for both ends, but pins having alarge flat head forged at one end 
were insisted upon. It is needless to point out the extra trouble 
and expense involved in the latter fitting, but difficult to see 
where the advantage comes in. This is just one instance of the 
dilemma that an engine builder is faced with in pleasing his 
client and trying to economise at the same time. 

Coming to boiler mountings for fire, steam, and water, the 
riot of variety becomes so great that even a catalogue of them 
would fill a fair-sized volume. Generally, however, it may be 
said at once that the shoddy workmanship of many boilermakers 
has made this the happy hunting-ground of numerous inventors, 
and that, with few exceptions, a reputable firm can turn out as 
satisfactory a fire-door, smoke-box door, water gauge mounting, 
feed check, or steam stop valve as any of the various patent 
fittings which are sometimes considered so essential. 

Finally, there are the auxiliaries. From the point of view of 
standardisation it must be confessed that the prevailing practice 
of obtaining auxiliary engines and pumps and apparatus from 
outside firms has much to recommend it. 

The air pump was the last of the auxiliaries to fall into the 
hands of outside makers, the turning engine and an occasional 
reversing engine are about all that is left for the main engine 
builder to exercise his ingenuity upon. For some reasons this 
evolution is to be regretted, but from the standpoint of inter- 
changeability and standardisation of practice it is a distinct 
gain—for the auxiliary engine maker especially—for he is in a 
splendid position to fix standard sizes and lavish all his care on 
the perfection of details. Thus one comes to the ready-made 
“‘reach-me-down ” article, which can be made and stocked in 
quantities, as the shipowner and superintendent are generally 
satisfied with the reputation of the maker without insisting on 
modifications which only add to the expense without improving 
the result. 

The worst feature of standardising engineering practice is that 
it makes it so difficult to introduce improvements, and, on the 
whole, perhaps it is just as well that there are clients who are 
willing to order machinery that requires fresh designs every 
time. It certainly adds to the interest of one’s work, and the 
author, for his part, hopes that the day is far distant when his 
efforts shall be confined to turning out engines by the dozen 
from standard designs and antiquated patterns, which means 
building the ship to suit the engine, or selecting a pattern which 
is only approximately suitable for the ship, instead of clearing 
the board and starting afresh on a new design each time, which 
shall embody all the latest improvements and give full scope 
for the accumulated experience of the draughtsman, the owner’s 
engineer, the surveyor, and all who have at heart the best 
interests of the great and honourable profession of engineering. 











FORTHCOMING ENGAGEMENTS. 


MONDAY, JANUARY 13rna. 


Tse INSTITUTION OF MECHANICAL ENGINEERS (GRADUATES’ 
Sectron).—Storey’s Gate, Westminster. Paper: ‘‘ Electric 
Accumulators,” by Mr. W. E. Paddock. 8 p.m.. 

Tue Royat ScortisH Society or Arts.—117, George-street, 
Edinburgh. The following communications will be made :— 
“On a Table for the Better Teaching of Geography in Primary 
Schools ”’ (a full-sized model will be shown), by Mr. Kenneth J. 
M‘Kenzie ; “‘ On a Lubricator for Internal Combustion Engines,” 
by Mr. James A. Liddle. 8 p.m. 


TUESDAY, JANUARY l4rs. 


Tue IttuminatinG ENGINEERING Socrety.—Royal Society 
of Arts, John-street, Adelphi, W.C. Paper: ‘“* Acetylene 
Lighting,” by Mr. C. Hoddie; “ Petrol Air Gas Lighting,’’ by 
Mr. E. Scott Snell. 8 p.m. 

Tue Institution or Crvit ENnGrneers.—The Institution of 
Mechanical Engi s, Storey’s Gate, S.W. Paper: “ Bridging 
Operations Conducted under Military Conditions,” by Captain 
C. E. P. Sankey, R.E. 8 p.m. 

MANCHESTER GEOLOGICAL AND MINING Socrety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘‘ The Pre- 
vention of Missfires and of Accidents in Blasting Operations ”’ 
(together with a demonstration of the “ P.P.”’ safety shot-firing 
appliance), by Mr. J. S. King; ‘‘ The Hydraulic Stowing of 
Goaves,” by Mr. George Knox. The following paper will be 
open for discussion :—‘‘ A New Mining Dial,’”’ by Mr. Frederick 
P. Mills. 4 p.m. The Council will meet on the same day at 
3.15 p.m. 





WEDNESDAY, JANUARY 15ru. 


Royat Socrery or Arts.—John-street, Adelphi, W.C. 
“The Present Condition and Future Prospects of the British 
Sea Fisheries,” by Mr. J. Travis Jenkins. 8 p.m. : 

YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL 
Encrneers.—The Leeds University, Leeds. Paper: ‘‘ Com- 
parative Notes on Independent Steam Condensing Plants,’’ by 
Mr. W. H. Dexter. 7.15 p.m. : 

AERONAUTICAL Society OF GREAT Britarn.—At the Royal 
United Service Institution, Whitehall. ‘The Comparison of 
Monoplanes and Biplanes, with special reference to the Stresses 


in each Type,” by Mr. F. Handley Page, A.F.Aé.S. 8.30 p.m. 
Royat MeErTeoroLocicaL Society.—At the Surveyors’ 
Institution, 12, Great George-street, Westminster. ‘‘ The 


Snowfall of the United States,” by Mr. Charles F. Brooks. 
Annual general meeting will take place before the paper is read. 
7.30 p.m. 


THURSDAY, JANUARY l6rn. 


Ipswich ENGINEERING SoctetTy.—Museum, High-street, 
Ipswich. ‘‘ Turbo-blowers and Compressors,” by Mr. Hans 
Haerle. 8 p.m. 


Tue Royat Socrety or Arts: InpIaAn Section.—John- 
street, Adelphi, W.C. ‘“‘ Agricultural Progress in Western 
India,” by Mr. G. F. Keatinge. 4.30 p.m. 


FRIDAY, JANUARY 17ru. 

Tue InstituT1IOoN oF MEcHANICAL ENGINEERS.—Storey’s 
Gate, Westminster, S.W. Paper: ‘‘ Indicators,” by Mr. J. G 
Stewart. 8 p.m. 

Royat InstTiITUTION OF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Paper: “The Further Applications of the 
Methods of Positive Rays,’’ by Professor Sir J. J. Thomson, 
F.R.S. 9 p.m. 


THURSDAY, JANUARY 23rp. 

THE INSTITUTION OF LocoMOTIVE ENGINEERS.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Paper: ‘‘ The Repair 
and Maintenance of Locomotive Engines,” by Mr. Henry 
Fowler. 8 p.m. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The January Quarterly Meeting. 

THE first quarterly meeting of the Midland iron trade 
for 1913 was held on the Birmingham Iron Exchange to-day 
—Thursday—and in spite of some anxiety occasioned by the 
suspension of the Peace Conference, it was characterised by a 
large attendance, an animated demand, and by an onward 
tendency in prices. It quickly became obvious that the trade 
“boom ” which marked the latter part of last year is continuing. 
In nearly all departments a very brisk state of affairs was 
evidenced, buying and selling taking place freely. Engineers 
and other consumers of iron and steel had to pay increasingly 
heavy rates, since iron and gtee] masters in several cases had 
enough orders on the books before the meeting began to last 
them three months, and several could see ahead two months. 
Not a few of the works are in arrears with deliveries. The export 
merchants are desirous of obtaining early consignments, but they 
have advices that material previously ordered has not yet left 
the ports of shipment. Under such circumstances sellers to-day 
had matters pretty much in their own hands. Buyers were 
protesting against the in which prices have recently 
been forced up, but the iron and steel manufacturers, in reply, 
pointed to the brisk demand, to the dearness of pig iron and coke, 
and to the higher wages. The latest advices from America as 
to the state of trade there were considered very satisfactory. 





Heavy Demand for Pig Iron. 

Owners of mills and forges and foundries were seeking 
fresh supplies of pig iron, but they found it not at all easy to 
arrange for adequate quantities, and producers were quite 
unwilling to accept anything less than an appreciable advance 
upon the figures at which the last contracts were entered into. 
Pig iron, in fact, was scarce and dear, but producers declared 
that they had no alternative in the matter, considering the high 
rates that have to be paid for fuel and for wages. Cold blast 
was quoted 130s. to 131s.; foundry, 97s. 6d. to 98s. 6d.; best 
all-mine forge, 93s. 6d. to 98s. 6d.; part-mine, 71s. to 72s.; 
and common, 65s. to 66s. At about these figures a large busi- 
ness was ultimately transacted, but early delivery could only 
in a few cases be guaranteed. The district furnaces were 
reported full up with work and Northamptonshire sorts were 
quoted 69s. 6d. to 71s., and Derbyshire 72s. to 73s. Smelters 
in many cases, before coming on ’Change, had sold most of their 
output for the current quarter. 


Large Consumption of Manufactured Iron. 

A BRISK demand was experienced for all descriptions 
of manufactured iron. The mills have been kept busy since they 
resumed after the Christmas holidays. Marked bars were 
quoted £10 with Earl Dudley’s L.W.R.O. brand £10 12s. 6d., 
Producers of merchant bars quoted £8 10s. to £8 12s. 6d., and in 
some cases up to £8 15s. It was stated, as to the bar position 
in the North of England, that many Lancashire and Yorkshire 
bar makers had enough business on their books to ensure good 
employment for the greater part of the first half-year. There 
has lately been heavy buying of Lancashire bars at £8 15s., 
but makers are understood to be not keen on selling forward, 
as a further advance has been thought not improbable. Bar 
iron manufacturers, both in the North and in the Midlands, 
have now a great deal of work to get through. A satisfactory 
business was transacted to-day in hoops and strip. Hoops 
were quoted £8 15s., and gas strip £8 10s. to £8 12s. 6d. There 
was more inquiry than recently for finished black plates. Stamp- 
ing and working-up sheets were in active call. Ordinary black 
sheets were quoted :—Singles, £8 7s. 6d.; doubles, £8 15s.; 
and trebles, £9 2s. 6d. 


Galvanised Sheets: Heavy Shipments. 

A large oversea demand was reported for galvanised 
corrugated sheets, which were quoted £12 7s. 6d. to £12 12s. 6d. 
f.o.b. Liverpool. India, Australia and South Africa are buying 
freely. Spelter is easier than recently. The quantity of 
galvanised sheets exported during December was 59,912 tons, 
as compared with 50,085 tons for the same period of last year 
and the value of the shipments during the month was £823,357, 
compared with £613,240 in December, 1911. The value for 
the whole year was £8,597,372, as compared with £7,614,303 
for 1911. These large increases have given great satisfacton to 
makers and merchants. 


Steel Buoyant. 

Steel was very strong in all departments. Makers 
are so well placed for work that they are likely to be fully 
engaged for some months, and they were almost indifferent 
to-day about taking further orders. These were, however, 
accepted upon conditions as to price and delivery very favourable 
to themselves. Bessemer sheet bars were quoted £6 5s to 
£6 7s. 6d., and Siemens £6 7s. 6d. to £6 10s. Joists were in 
moderate demand at about £7 10s. Angles were fully £8 to 
£8 2s. 6d., with some makers asking rather more, as they were 
full up with work. The engineering and other consuming 
trades continue actively engaged. 


Rolling Stock Contracts. 

The various railway rolling stock building companies 
in the Midlands are well engaged. The Metropolitan Amalga- 
mated Railway Carriage and Finance Company, Birmingham, 
has received contracts for 235 broad-gauge covered goods 
wagons for the East India Railway. It is also supplying 
895 covered wagons 50 horse boxes, 30 fruit and vegetable 
vans and several carriage trucks to the Indian North-Western 
State Railway. 


Gas Works’ Improvements. 
The Corporation of West Bromwich is seeking powers 
to borrow £14,000 for new vertical retorts at its gasworks. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Strong. 

Wir# the resumption of the holidays there is again a 
strong tone to note. So far as pig iron is concerned trade is 
well up to the average, although business was rather quieter 
at the close of the market. Finished iron and steel fully main- 
tain late rates. Copper shows little change, as also do sheet 
lead and English tin ingots. 


Quotations. 

Lincolnshire No. 3 foundry, 76s. 6d. to 77s.; Stafford- 
shire, 74s. 6d. to 75s.; Derbyshire, 75s. to 75s. 6d.; Northamp- 
tonshire, 74s. to 75s.; Middlesbrough, open brands, 77s. 4d. 
Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 82s.; Eglinton. 
80s. 6d. to 8ls. 6d.; Summerlee, 81s., delivered Manchester. 
West Coast hematite, 85s., f.o.t. Delivered Heysham: Gart- 
sherrie, 80s. 6d.; Glengarnock, 79s. 6d. (official, 80s.) ; Eglinton, 
78s. 6d. to 79s. 6d.; Summerlee, 79s. Delivered Preston : 
Gartsherrie, 81s. 6d.; Glengarnock, 80s. 6d. (official, 81s.) ; 
Eglinton, 79s. 6d. to 80s, 6d,; Summerlee, 80s. Finished iron : 
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Bars, £8 15s.*to £9;~hoops, £8 12s. 6d.;sheets, £9 7s. 6d. 
Steel: Bars, £8 10s, to £8 12s. 6d.; Lancashire hoops, £8 15s.; 
Staffordshire ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; 
boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, 
and bridge work, £8 10s. to £8 12s. 6d.; English billets, £6 12s. 6d. 
to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold drawn 
steel, £10 108. to £10 15s. Copper: Sheets, £93 per ton; 
small lots, 11d. per lb.; tough ingot, £82 to £82 10s.; best selected, 
£82 10s. to £83 per ton ; copper tubes, 11}d.; brass tubes, 94d.; 
condenser tubes, 10}d.; brazed brass tubes, 10}d.; rolled brass, 
sid.; brass wire, 84d.; brass turning rods, 8d. to 8}d.; yellow 
metal, 77¥ed. to 74d. per lb. Sheet lead, £22 to £22 10s. per ton. 
English tin ingots, £233 per ton. 


The Lancashire Coal Trade. 

The present position is strong, although, owing to the 
open weather, demand for house coal is at a minimum for the 
time of the year. Slack and engine fuel is in strong request, 
with only isolated parcels being offered on spot. Shipping and 
bunkering coal is also firm. Quotations :—Best neashire 
house coal, 16s. 10d. to 17s. 10d.; good medium, 15s. 4d. to 
16s. 4d.;. domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, 
10s. 3d. to 11s. 6d.; slacks, 8s. 6d. to 10s. 6d. per ton at the pits. 


Manchester Association of Engineers. 

The eighth meeting of the session will be held on Satur- 
day next, when a paper will be read by Mr. Vincent Gartside 
entitled “ Principles and their Application in the Cutting and 
Generation of Gear Teeth by Modern Gear Cutting Machinery.” 


Manchester University. 

The engineering department of the university has 
arranged short courses of evening lectures. Mr. Edward 
Sandeman, M. Inst. C.E., will lecture on ‘‘ Waterworks and 
Reservoirs.” On January 23rd he will discuss reservoir 
sites ; on February 6th, aqueducts and service reservoirs will 
be dealt with; and on February 20th reservoir construction. 
On Jannary 30th and February 13th Mr. J. G. Newbigging 
will give two lectures on “‘ The Construction and Management 
of Gasworks,” and on April 24th Mr. Dugald Clerk will lecture 
on ‘* The Application of the Internal Combustion Engine to 
Marine Propulsion.” 


A Bolton Engineering Works. 

Some weeks ago I referred in this column to the 
probability of the reorganisation of the Globe Ironworks, Bolton. 
A further step has now been taken to place this old-established 
concern upon a new and substantial basis. A meeting was held 
on Monday last at Bolton when a large majority of the deben- 
ture holders authorised the trustees to grant an option to a 
number of persons to purchase the business of the present com- 
pany and form a new company to carry on the works. Under 
this arrangement the owner of each £100 worth of debenture 
stock will obtain £60 worth of debenture stock in the new com- 
pany and receive £40 plus interest, and if the funds will allow, 
a premium of 5 per cent. in cash. 


Manchester Trade. 


In the Manchester Chamber of Commerce report for 
December last it is stated that the textile trades have had a very 
good year. Manufacturers have done and continue to do well. 
Looms are increasing in number much more rapidly than spindles, 
and as spinners are now holding their own well there is an excel- 
lent prospect for them. The question of the relationship of the 
supply of cotton to the demand is referred to, and the report 
states that positive scarcity of American cotton is scarcely to 
be feared while the Egyptian crop promises to be a good one. 
The engineering trades have rarely been in so prosperous a con- 
dition at the beginning of a new year. The ‘chief drawbacks 
at present are the difficulty in obtaining materials, and the very 
high prices, which, added to the increased cost of labour, is 
tending to keep down the profits in many branches. 


Barrow-In-Furness, Thursday. 
Hematites. 

There is no change to note in the condition of affairs 
in the hematite pig iron trade of this district. There is plenty 
of business on offer to makers who are already well-off for orders. 
Prospects all round are distinctly bright, and given an 
absence of labour, or such like troubles, there is every chance of 
a very brisk year. The demand on the part of local steel makers 
is particularly good and much of the iron made goes direct to 
the converters. The outside demand is equally brisk. The 
whole of the output is easily accounted for and more iron could 


be sold. Prices are firm with makers quoting 86s. 6d. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron. There 
is no business being done in warrant iron. 
Iron Ore. 
The demand for iron ore is brisk all round. Local 


users are taking good and regular supplies, and on outside 
account @ steady business is reported. Supplies are being sent 
largely to Scotland by rail and sea. At the mines there is 
marked activity. Prices are unchanged, with good average 
sorts quoted at 18s. 6d., and the best ores, such as those raised 
at the Hodbarrow Mines, are quoted at 27s. per ton net at mines. 
The demand for foreign ores is brisk and regular supplies are 
coming into Barrow, Workington, Heysham, and other West 
Coast ports. This class of ore is quoted at 23s. 6d. per ton 
delivered. 


Steel. 

There is in the steel trade marked industrial activity. 
At both the Barrow Works and at the Moss Bay and Derwent 
branches of the Cumberland Steel Combination a big output 
of the various sorts of steel is being maintained. Good orders 
are held and meantime new business is plentiful for most descrip- 
tions. For rails there is a good steady demand, with heavy 
sections at £6 15s. to £6 17s. 6d. per ton. Light rails are at 
£7 15s., and heavy tram sections run about the same figure. 
The demand for steel shipbuilding material is particularly 
brisk on local as well as general home account. Ship plates 
are at £8 10s. per ton and boiler plates are at £9 5s. to £9 10s. per 
pone Tin bars, steel billets, and hoops represent fairly good 
trades. 


Shipbuilding and Engineering. 


These trades are briskly employed in every department, 
and will remain so for a long time to come. Much progress is 
being made with the fitting-out of the Japanese battle-cruiser 
Kongo. 


Fuel. 


There is a full demand for coal, with good steam sorts 
of Lancashire or Yorkshire qualities at 14s. to 18s. 6d. East 
Coast coke is in very big demand at 35s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Beginning the New Year. 

In the first days of the new year very few of the large 
firms made a prompt recommencement of work, taking advan- 
tage of the opportunity to complete repairs unfinished during 
the holidays. Now, however, they are fast getting into their 
stride again, Order books are full, and there appears to be 





every prospect of another full year. The managing director 
of one large ineering concern assures me that fresh orders 
and inquiries are flowing in again very freely, and that the 
outlook is excellent. 


Round the Works. 


All through the holidays fresh orders were accumulatin, 
and the work of the office staffs must be fully doubled compar 
with the normal condition of things. New contracts entered 
into since my last letter are well representative of home, colonial, 
and foreign interests. For instance, one local firm is executing 
an order for fifty 20-ton wagons for the Caledonian Railway, 
another is busy in the tire department with some important 
work for the South African Government railways, two firms 
have a large quantity of steel springs to make for the East India 
Railway, and a similar contract has been accepted by a fifth 
company for the Indian State Railways. At one works a heavy 
tonnage of steel is being manufactured for a Japanese customer, 
and at another a considerable order for shoes and dies for 
— crushing is in hand for South Africa. From one works, 

understand, sample wheel centres have been sent out to Aus- 
tralia, and should these prove satisfactory it is anticipated that 
one of the biggest orders ever placed in this country for wheel 
centres will be secured. This particular firm is already very 
busy in practically every department, and it speaks well for 
its organisation and capacity of the machinery that such an 
order could be undertaken just now. In the industrial section 
of one of the big Savile-street concerns a large contract for steel 
for Australia is in hand, a good deal of it having already been 
shipped. The East India Railway has placed some fairly large 
wheel orders in the Rotherham district, and, I understand, has 
also ordered 20 tons of wire rope from Craddock and Co., of 
Wakefield. The armament and shell departments are all 
very busy. Large tonnages of projectiles are still being made 
for Woolwich, and about 1000 tons of armour-plate is being 
executed for H.M.S. Warspite at Devonport and H.M.S. Tiger on 
the Clyde. A Sheffield firm has secured a contract for roofing 
with glazed tiles an important extension at the Tilbury Docks, 
which the Port of London Authority has made, and the Sheffield 
Corporation, I hear, has placed an order worth nearly £8000 for 
water tubes, boilers, and fittings with the Stirling Boiler Com- 
pany. 


Raw Material. 

Raw material prices are firm all round, with no sign 
anywhere of a possible easing off. At the moment, however, 
quotations are fairly stationary. West Coast hematite stands 
at about 98s. 6d. and East Coast at about 88s., but makers have 
none to offer for present delivery, and buyers have contracted 
fairly well into the new year for orders in hand. Lincoln- 
shire pig iron quotations this week are mentioned as 74s. for 
forge, 75s. for No. 3 foundry, and 76s. 6d. for basic, but at these 
figures there is no buying being done. Many firms are still 
busy stocktaking and wish to see how they stand before entering 
into forward contracts with the makers. With the large number 
of fresh orders being booked, however, users will have to buy 
soon, and at the present prices too, for there is little chance of 
any relief coming in that direction. Derbyshire pig is now 
quoted at 73s. for No. 3 foundry, 72s. for No. 4 foundry, and 
70s. 6d. for forge. For the first few days of the month there 
was a very considerable amount of buying, but since then there 
has been a lull, to which, however, merchants do not attach any 
importance. The feeling on Wednesday was that before many 
days were over higher prices would be seen. The manager of 
one firm said to me this week: ‘° We have sold a fair amount 
of iron, but are not pressing sales, because with the present cost 
of production we are pretty well certain higher quotations will 
be seen yet. Take bars, for instance. The present price basis 
is £9, but during the boom of 1900 it went to £10 10s., and I 
really think there is more justification for such a figure now than 
there was then. Look at the excessively high cost of all raw 
material to-day. Not alone are coal, coke, ironstone, limestone, 
&c., dear, but there are additional costs in the direction of 
increased compensation, increased insurances, and increased 
wages. ‘Then up to recently men employed at the blast fur- 
naces, although, of course, not working all the time, were on the 
spot for twelve hours each day. Now they are only there for 
eight, so that everything goes to support a bona fide increase in 
makers’ prices. I think that this year—unless we have some 
unexpected slap in the face in the shape of trade disputes—we 
shall see considerably higher prices than at present prevail.” 
This opinion, I may add, is pretty generally endorsed by makers 
and merchants in this district, and is worthy of buyers’ con- 
sideration. Good scrap iron is in fairly strong demand, and 
prices have gone up considerably, 67s. 6d. to 70s. being freely 
quoted. 


Bars and Semi-steel. 





The South Yorkshire Bar Ironmasters’ Association, at 
its monthly meeting on Monday, decided to make no further 
advance in prices at present. Staffordshire was the last to make 
an upward move—to a price basis of £10—but that movement 
had been anticipated by South Yorkshire. The quotations of 
best Swedish billets remain at £12, bars at £17 to £20, ingots at 
£10, and scrap at £6, but there is talk, I hear, of an advance very 
soon. Certainly the demand has been exceptionally heavy, 
and whilst this factor supports the suggestion of a possible 
advance, it has to be stated that there is evidence this week of 
a slight falling away in fresh crders. Bessemer billets are quoted 
at £8 10s. and Siemens at £8 15s. Here, again, the demand is 
very strong, with prospects of a long run of orders yet. 


Fuel. 

The position of the steam coal market is one of remark- 
able activity considering the time of the year, and buyers are 
not at all disinclined to arrange forward contracts. The indus- 
trial consumption is stronger than ever, and slacks are in heavy 
demand. In view of the recent advance in wages taking effect 
this week prices are likely to advance also. At present they 
are quoted at the pit 12s. 6d. to 13s. for best South Yorkshire 
hards and 12s. to 12s. 6d. for best Derbyshires. The prospects 
for the shipping season are very good. Coke is still firm, as 
much as 21s. for best beehive having been obtained. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron Trade. 

THE Cleveland pig iron trade is in a most healthy 
condition. Prospects are exceedingly bright and encouraging, 
and if labour troubles do not arise to disturb the situation the 
year just commencing promises to be one of great prosperity. 
Extensive deliveries due in 1912 are still awaiting completion, 
and there is no sign of slackening in the current demand. The 
supply of iron is far from adequate, and the only stock in exist- 
ence is the 240,304 tons in Connal’s stores. The shipments from 
the Cleveland district during the past year totalled 1,340,092 
tons, of which 502,776 tons were sent coastwise, and 837,316 tons 
went to foreign ports. This is the fourth highest total in the 
history of the trade, the three years showing higher totals being 
1907 with. 1,750,881 tons, 1906 with 1,508,555 tons, and 1899 
with 1,346,065 tons. Germany and Holland were extremely 
good customers last year for pig iron from the Cleveland district. 
No less than 212,138 tons were despatched to those countries, 
as compared with 146,602 tons in 1911, and 141,050 in 1910. 
Scotland is always the best coastwise customer and her total in 
1912 reached 359,660 tons. As is the rule, after the usual yearly 
holidays, traders have not yet settled down, and a quiet tone 





characterises the market so far as Cleveland pig iron is concerned. 
Values, however, are well maintained, the scarcity of iron pre- 
venting makers from following a downward movement in 
warrants. A few sales have been recorded this week in No. 3 
G.M.B. Cleveland pig iron at 68s. for prompt f.o.b. delivery, 
and sellers will not quote below that figure. No. 1 Cleveland 
iron is put at 70s. 6d., No. 4 foundry and No. 4 forge each at 
67s. 9d., and mottled and white iron each at 67s. 3d., all for 
early delivery. 


Hematite Pig Iron. 

- Makers are doing little in the way of securing fresh 
orders for East Coast hematite pig iron just now. They, how- 
ever, have excellent contracts on hand, both for home and con- 
ti tal The market remains remarkably firm, 
for there is much confidence in the future. There is practically 
no iron available for early delivery and for forward business 
the market quotation stands firm at 83s. per ton, With a 
revival of business there will probably be a stiffening of price, 
and, indeed some producers of late are reported to have com- 
manded a better figure than the general quotation. 


Iron-making Materials. 

There is very little business being transacted in foreign 
ore, the recent railway strike and the holidays having afforded 
the ironmasters an opportunity of replenishing their stocks, 
which were beginning to get low. There is no ore at present 
being bought, but the price of Rubio ore continues strong on 
the basis of 22s. 9d. for 50 per cent. quality. The coke position 
is now a good deal easier. Supplies are more plentiful and 
consumers are for the present well stocked. The price of medium 
furnace kinds delivered at works is now in the neighbourhood 
of 26s. 6d. to 27s. per ton. 


Manufactured Iron and Steel. 

It is safe to say that never has there been such extra- 
ordinary activity in the finished iron and steel industries as is 
reported at the present time, and yet‘the production does not 
satisfy requirements. The recent strike caused some manu- 
facturers to fall behind in their contracts, and now consumers 
are frequently inconveni db of the delays in the 
execution of their orders. All the works are in full swing after 
the holidays and a long period of briskness is anticipated. 
Makers, without exception, are so well supplied with orders 
that they are practically independent of the market, and will 
be for some considerable time. The annual returns are not yet 
to hand, but it is estimated that the deliveries of manufactured 
iron for 1912 by the members of the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade of the 
North of England will amount to about 65,000 tons, as compared 
with 53,600 tons in 1911, and 41,600 tons in 1910. The realised 
prices will be considerably higher than those of 1911. The 
exports of manufactured iron and steel from this district during 
the past year constituted a record in the history of the trade. 
The total reached 686,699 tons, as against 655,169 tons in 1911, 
an increase of 31,530 tons. One of the most noticeable and 
satisfactory features of the year’s trade was the great activity 
in the business done with India by manufacturers in this district. 
She purchased, together with Ceylon, 175,074 tons, as against 
158,277 tons last year. Australia took 98,079 tons and South 
America imported 76,527 tons. Argentina was, as usual, by 
far the largest purchaser among the southern American states, 
taking something like three-fourths of the whole. 








Advances in Finished Iron. 

The course of the market for finished iron has taken 
another upward movement, but this was not unexpected, as 
it is well known that producers have any amount of work on 
hand. This week advances have been made in bars, all qualities 
of which have been increased in price by 5s., and in angles, 
which have also been advanced 5s. Since the beginning of 
1911 there has been an advance of 17s. per ton in angles. Steel 
prices remain very strong, but unaltered. Common iron bars 
are £8 15s.; best bars, £9 2s. 6d.; best best bars, £9 5s.; iron 
ship plates, £8; iron ship angles, £8 15s.; iron girder plates, 
£8 2s. 6d.; iron boiler plates, £8 17s. 6d.; iron sheets, singles, 
£8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; packing iron, £6 15s.; 
light iron rails, £7; steel bars, basic, £8; steel bars, Siemens, 
£8 5s.; steel ship plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; 
steel ship angles, £7 17s. 6d.; steel sheets, singles, £8 15s.; 
steel sheets, doubles, £9; steel hoops, £8 2s. 6d.; steel strip, 
£8, all less the usual 2} per cent. f.o.t. Steel rails are £6 15s. 
and steel railway sleepers, £7 2s. 6d. net f.o.b. Cast iron railway 
chairs are £4 10s. to £4 12s. 6d.; cast iron pipes, 1}in. to 2in., 
£6 12s. 6d. to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., 
£6 to £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d., f.o.r. 
at makers’ works. 


Coal and Coke. 

There is not much business being done in the coal 
market, which this week has been characterised by a very quiet 
tone. There is evidence of a heavy all-round forward inquiry, 
but prompt business has not been active by any means. Loading 
turns are still heavily filled, and arranging shipments is an awk- 
ward matter. Merchants are holding off from the market, 
seemingly being yet undecided as to which way things are 
likely to turn, and hence they prefer to follow a waiting policy. 
Best qualities of Durham gas coals are quoted at 15s. 9d. to 
16s., and seconds at 15s. to 15s. 3d. There is a fair demand 
for bunker coals. Durham ordinary bunkers are 14s. 9d. to 
15s., and superiors l5s. to 15s. 6d. Values of coke are coming 
down, but they are still too high to suit ideas of buyers. Foundry 
coke is about 32s. 6d. f.o.b.; blast furnace kinds are in the 
neighbourhood of 27s., delivered at Teesside works, and gas 
coke is about 21s. 6d. 


New Sheet Works. 

In order to cope with the increasing volume of trade 
in galvanised sheets, new works are in the course of construction 
at South Bank, four miles from Middlesbrough. They are 
nearing completion, and will shortly commence operations. 
There has been an immense expansion of the sheet industry 
in the North of England, and the output of galvanised sheets 
isenormous. The present quotation of iron and steel galvanised 
sheets, 24-gauge in bundles, is £12 15s. to £13 f.0.b., less 4 per 
cent. 


Shipbuilding and Engineering. 

Great activity prevails at all the shipyards on the 
North-East Coast. There is not a vacant “slip” on the Tyne, 
while shipbuilders on the Tees and Wear are also full up of work. 
Some firms have enough work to keep them going at full pressure 
over the whole of this year, while others are full to the end of 
1914. The various branches of the engineering trade in the 
North continue to be well employed, and it is difficult to place 
orders with some firms for anything like early delivery. 


Big Advance in Blast Furnacemen’s Wages. 

A considerable advance has been conceded to the 
blast furnacemen in this district. The ascertainment was issued 
by the Ironmasters’ Association on Tuesday, which certified 
the average net selling price of No. 3 Cleveland pig iron for the 
last quarter of 1912 to have been 60s. 1.17d. per ton, as com- 
pared with 54s. 5.64d. for the previous quarter. There was 
thus an advance of 5s. 7.53d. per ton during the fourth quarter 
of last year. According to the sliding scale movement, this 
carries an advance in blast furnacemen’s wages of 7 per cent., 
which raises the wages from 28 per cent. above the standard to 
35 per cent. above the standard. The advance takes effect 
from the 4th inst. 





54 


THE ENGINEER 





JAN. 10, 1913 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

THE warrant market has been fairly active since last 
report. Cleveland iron has been in d d for i diat 
use, and also for delivery in one month and three months. 
Prices have fluctuated considerably on the political situation, 
but on the whole a good recovery has followed each depression, 
so that there appears to be a healthy tone in the market. Busi- 
ness has been done in Cleveland warrants from 67s. 7}d. to 
68s. 1d. cash, 68s. 04d. to 68s. 7d. one month, and 68s. 9d. to 
69s. 14d. three months. For 24th March 69s. was paid, and 
subsequently 68s. 74d. for 25th March delivery. The demand in 
Scotland for Cleveland iron is well maintained, and the arrivals 
for the first week of the new year amount to 8928 tons, an 
increase of 2680 tons compared with the corresponding 
week of last year. 


Official Returns of the Scotch Iron Trade. 

The Scottish Ironmasters’ Association has prepared 
the annual returns of the trade for 1912, from figures supplied 
by the makers, and from these it appears that the pig iron pro- 
duced in Scotland during the year amounted to 1,198,767 tons. 
The decrease on the preceding year is accounted for by the fur- 
naces being put out of blast owing to the national strike 
of miners in the early part of the year. The total con- 
sumption of pig iron was 1,111,003 tons, being 11,047 tons 
more than in 1911. In foundries 211,261 tons were used, 
which is 13,021 more than in the preceding year, whilst in 
malleable iron and steel works the consumption was 899,787 
tons, or 1974 tons less than in the previous year. This reduc- 
tion is due largely to the very full supplies of scrap which 
were available at comparatively easy prices during the period. 
The shipments were 138,730 tons abroad, a decrease of 7783 
tons, and 145,383 tons coastwise, a decline of 13,622 tons. 
The quantity sent by rail to England was 6987 tons, being 
an increase of 364 tons. Stocks at the end the year were 1000 
tons in Connal’s Glasgow stores, same as before, and 117,651 tons 
in makers’ yards. A defect of the statistics is that the makers 
in sending their returns do not distinguish between ordinary and 
hematite pig iron. There was an average of about six fewer 
furnaces in blast throughout the year than in 1911. 








Firm Tendency of Scotch Pig Iron. 

The position of Scotch pig iron is firm, and ordinary 
iron has been somewhat dearer. While the annual statistics 
are probably rather less satisfactory than was anticipated, 
deliveries are not so readily obtainable, and the makers occupy 
a& comparatively strong attitude. Free at ship at Glasgow, 
Govan, and Monkland, Nos. 1, are quoted 77s.; Nos. 3, 75s. 6d.; 
Carnbroe, No. 1, 8ls.; No. 3, 77s.; Clyde, No. 1, 82s.; No. 3, 
77s.; Calder and Summerlee, No. 1, 82s. 6d.; No. 3, 77s. 6d.; 
Gartsherrie, No. 1, 83s.; No. 3, 78s.; Langloan, No. 1, 82s. 6d.; 
No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 8ls.; Eglinton, at 
Ardrossan or Troon, No. 1, 77s.; No. 3, 76s.; Glengarnock, at 
Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; Dalmellington, 
at Ayr, No. 1, 79s.; No. 3, 77s.; Shotts, at Leith, No. 1, 82s.; 
No. 3, 77s.; Carron, at Grangemouth, No. 1, 83s.; No. 3, 78s. 

r ton. The past week’s shipment of Scotch pig iron amount 
to 2528 tons foreign and 2301 tons coastwise, the total of 4829 
tons, showing an increase of 2155 tons compared with the 
quantity despatched in the corresponding week of the preceding 
year. 


Finished Iron and Steel. 

The workmen are now back to their employment 
after the New Year holidays, and there is the prospect of a pro- 
longed time of activity in all departments of the finished iron 
and steei trades. This is ensured by the contracts in hand. 
The amount of new business is so far not very great, but the 
inquiries being made are quite encouraging. The opening prices 
of the year for malleable iron are on the basis of £8 10s. per ton 
for crown bars, best bars being £8 17s. 6d., and best horseshoe 
iron £9, all subject to 5 per cent. discount. Steel prices are firm, 
angles being £8, ship plates £8 7s. 6d., bars £9, and boiler plates 
£9 2s. 6d., the discount as in the case of iron for Clyde delivery. 


The Engineering Trades. 

There are heavy contracts in course of execution in 
various departments of the engineering trade. Marine engineers, 
who turned out a great amount of work in the past year, have still 
a great deal to engage their attention. Locomotive shops are 
en on contracts for the Highland Railway, the North 
British Railway, Glasgow and South-Western, and Caledonian 
railways, the Malay and Indian State railways. Important 
orders have just been received for rolling stock for the Indian 
railways, including 600 broad-gauge goods wagons for the 
East India Railway, a large number of covered wagons for the 
Bengal-Nagpur Railway, hundreds of pairs of wheels and axles, 
and a number of cylindrical oil tank wagons. Bridge builders 
have a large amount of important work in progress for the 
Colonies, South Africa, South America, and elsewhere. There 
is also a revival in the wagon building trade, and much work 
is being done in auxiliary machinery and plant of various descrip- 
tions. 


The Coal Trade. 

Business in the coal trade is opening out in a fairly 
satisfactory way. Shipments have been better than had been 
anticipated, and the current inquiry is encouraging. Ell coal 
is quoted f.o.b. at Glasgow 13s. 6d. to 13s. 9d., steam 13s. 6d. 
to 14s., splint coal 14s. to 14s. 6d., treble nuts 13s. 3d. to 13s. 6d., 
doubles 12s. 9d. to 13s., and singles 12s. to 12s. 6d. per ton, 
It has been ascertained from official figures that of a decrease in 
coal shipments from Scotch ports amounting to 1,190,251 tons 
in the past compared with the preceding year, no less than 
680,000 tons occurred in the foreign and 510,250 tons coastwise 
trade. The falling off is attributed mainly to the national 
strike of miners, but was also due to some extent to such causes 
~s high freights, strikes of dock labourers, and deficient railway 
acilities. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of the District. 

CoaLowneERS on "Change reported a fair inquiry 
setting in for mid and late January shipment, and it was satis- 
factory to know that already good order books were being filled 
and prospects fairly assured of a continuance of good trade. 
When the week opened business was of a very slow character 
in every branch of the steam coal trade. Buyers resorted to 
the cautious method often adopted in critical times of holding 
their hands to see what prospects were in view. Tonnage 
arrivals over the weekend had been thoroughly substantial, and 
consoled the coalowners who had suffered from delays during the 
week. On the whole considering the inquiries coming in, there, 
was more scope for expectation than doubt. Coal buyers, of 
course, were a little reluctant to pay the high prices sellers were 
demanding. Colliery owners were reporting heavy order 


books, and if sufficient tonnage comes in a strong market for 
some time may be anticipated. Some of the older members 
are satisfied that the market will begin to stiffen. 











Small steams | 


are in good demand at relatively high prices, though supplies 

have been curtailed by the strike at No:th’s Collieries. Activity 

on British Admiralty, German, foreign depots, and Russian 
t are feat of the p t state of trade. 





Wednesday’s Quotations. 

Business was rather quiet, tonnage supplies ample, and 
rather easy terms prevailed Prices: Best Admiralty, large 
steam, 18s. 6d. to 18s. 9d.; best seconds, 18s. to 18s. 3d.; seconds, 
17s, 6d. to 18s.; ordinaries, 17s. to 17s. 6d.; best drys, 18s. to 
18s.6d.; ordinary drys, 16s. 6d. to 17s. 6d.; best bunker, smalls, 
14s, 6d. to 15s.; t ordinaries, 13s. 9d. to 14s. 3d.; cargo smalls, 
12s. Od. to 13s. 3d.; inferiors, 12s. to 12s. 6d.; washed smalls, 
14s. 6d. to 15s.; best Monmouthshire black vein, large, 17s. 6d. 
to 17s. 9d.; ordinary Western, 17s. to 17s. 3d.; best Eastern 
Valleys, 16s. 6d. to 17s.; seconds, 15s. 9d. to 16s. 3d. Bitu- 
minous coal: Best households, 19s. to 20s.; good households, 
17s. to 18s.; No. 3 Rhondda, 17s. 6d. to 18s. 6d.; smalls, 14s. 
to l5s.; No. 2 Rhondda, 15s. to 16s.; through, 13s. 6d. to 14s.; 
No. 2 smalls, 12s. 6d. to 13s.; best washed nuts, 16s. to 17s.; 
seconds, 15s. to 16s.; best washed peas, 14s. 6d. to 15s.; seconds, 
13s. to l4s.; patent fuel, 22s. to 24s. Coke: Special foundry, 
31s. to 33s.; good foundry, 27s. 6d. to 30s.; furnace, 24s. to 
26s. 6d. Pitwood, 21s. 6d. to 22s. 


Newport (Mon.). 

It was complained that new business was not so active 
last week as had been expected, but it was unquestionable that 
coalowners had been well sold, and the totals showed this, 96,328 
tons having been dispatched to foreign destinations and 11,778 
coastwise. Later: Not much change. Tonnage arrivals 
heavy. Shippers were well placed. New inquiries not numer- 
ous, colliery owners being in an independent position, and not 
inclined to modify quotations. Eastern Valleys relatively the 
strongest section of the market. In other branches little to 
note. Pitwood quiet and unsteady. Prices: Best Newport 
black vein, large, 17s. 3d. to 17s. 6d.; Western Valleys, 16s. 9d. 
to 17s.; Eastern Valleys, 16s. 3d. to 16s. 9d.; other kinds, 
lds. 6d. to 16s.; best smalls, 13s. to 13s. 6d.; seconds, 12s, to 
13s. Bituminous coal: Best house, 18s. to 18s. 6d.; seconds, 
16s. 6d. to 17s. 6d. Patent fuel, 21s. to 22s. Pitwood, 21s. 6d. 
to 22s. 





Swansea. 

The attendance on ’Change when it opened was in 
all respects promising, but the general condition of the anthracite 
market was not materially changed, though the undertone was 
steady to firm. Swansea Valley large coal in fair demand ; 
red vein quotations up to last list ; machine-made nuts and 
cobbles steady ; rubbly culm and duff, holding late positions. 
Steam coal market closed firm. Anthracite coal: Best malting, 
large, 23s. 6d. to 25s. 6d. net ; seconds, 21s. 6d. to 22s. 6d. net ; 
big vein, 19s. 6d. to 21s. 6d., less 2} ; red vein, 15s. 9d. to 16s. 6d., 
less 24; machine-made cobbles, 21s. 9d. to 23s. 9d. net ; Paris 
nuts, 23s. to 26s. 9d. net ; French nuts, 24s. to 27s. net ; German 
nuts, 24s. to 26s. 9d. net; beans, 20s. 6d. to 23s. 6d. net; 
machine-made peas, 12s. to 14s. net; rubbly culm, 
6s. 9d. to 7s. 3d., less 24; duff, 4s. 9d. to 5s. 6d. net. Steam 
coal: Best large, 17s. 6d. to 19s.; seconds, 14s. 9d. to 17s. 6d.; 
bunkers, 13s. 6d. to 17s.; smalls, 10s. 6d. to 11s. 9d., all less 2}. 
Bituminous coal: No. 3 Rhondda, 17s. 9d. to 19s.; through, 
15s. to 15s. 6d.; srralls, 13s. 6d. to 15s. 6d., all less 2}. Patent 
fuel, 18s. to 18s. 6d., less 24. 


Iron and Steel. 

A favourable degree of activity has set in with the 
New Year and most districts are well occupied with business. 
In the Swansea Valley the strike in the spelter trade was con- 
tinued, but the chief anxiety has been the trouble in the East, 
which has told heavily on this district in certain portions, 
though happily not in all. At Llanelly every industry has 
started well, and no difference exists between employed and 
employer. The steel market is well maintained. Quotations : 
—Copper, £76 cash, £76 12s. 6d. three months. Lead: English, 
£17 lis. 6d.; Spanish, £17 13s. 9d. Spelter, £26 5s. Silver, 
29d. Pig iron: Hematite mixed numbers, 82s. 3d. cash, 
82s. 7d. month ; Middlesbrough, 67s. 7d. cash, 67s. 11d. month ; 
Scotch, 73s. 9d., 74s. 1d. month. 


Tin-plate. 

Bar rolling mills in all districts have been busy, but a 
dozen tin-plate mills in the Morriston district were idle. Quota- 
tions :—Ordinary sheets, 15s. 44d. to lds. 6d.; ternes, 15s. 9d.; 
C.A. roofing sheets, 30 g., £9 15s. to £10; big sheets for galvanis- 
ing, 30 g., £9 15s. to £10; finished black plates, £11; galvanised 
sheets, 24 g., £12 10s. to £12 12s. 6d. Block tin, £229 cash, 
£228 7s. 6d. three months. Steel bars : Siemens, £5 17s. 6d. to £6 ; 
Bessemer, £5 17s. 6d.; heavy sections, Swansea, December 19th, 
£6 10s. to £6 15s.; light. £6 15s. to £7. 








AMERICAN NOTES. 
(From our own Correspondent.) 
PHILADELPHIA, December 24th. 


RAILROAD companies continue heavy buying of rails, loco- 
motives, cars, and terminal material. The Harriman Lines 
have closed their orders for 200,000 tons. United States makers 
are in expectation of securing the large order for rails for Brazil 
and South Australia. Marshall, Field and Co., Chicago, have 
contracted for 12,000 tons of structural steel, and the Lord 
and Taylor Company is about to close for a very large quantity. 
Several lots of from 1000 to 3000 tons structural steel have been 
placed, deliveries extending over several months. The Altoona 
shops of the Pennsylvania Company are to be enlarged by 
1000 tons. A Brooklyn arts and science building will take 
3000 tons. The New York Central wants 1500 tons for exten- 
sion of terminal facilities. Orders for 6700 cars were placed 
last week, leaving orders hanging for 60,000 cars. The Illinois 
Central has ordered 25 passenger engines and 30 switching 
engines. Bookings for wire products have been heavy. The 
movements in pig iron have been heavy until recently, but have 
now slackened up. The Steel Corporation has refused to co- 
operate with the independent concerns to advance prices. The 
independents think their plan can be carried out now that tho 
Corporation is sold seven or more months ahead, and have a 
great deal of business offered. It is rumoured that tin-plate 
will be marked up by the opening of the year. Buyers of iron 
and steel products are rushing in their specifications before the 
end of the year. Steel car builders have greatly increased their 
requirements for next year. While 1913 requirements are 
heavily crowding in, there will doubtless be a continued rush 
to meet the enormous enterprises projected in all parts of the 
United States, to say nothing of railroad expansion, terminals, 
elevated roads, &c. The horizon is thick with possibilities. 
Steel makers are booking a year ahead. Car builders are seeking 
material a year ahead. While many authorities are pretending 
that conditions are quieting down, but those intimately familiar 
with the actual conditions look for a renewal of the active demand 
which has made the current year a record year in iron and steel: 
Great trouble is created by the scarcity of coke labour, and the 
demand is beyond existing oven capacity. There are rumours 
of prosecution by the Government of the ‘“‘ Copper Trust.”’ But 
defence is found in the fact that sales agents selling copper 
are underselling supposed fixed prices, although in slang 
Americanism, there may be a nigger in that woodpile. 





New York, January 2nd, 1913. 


SPECIFICATIONS are pouring in for iron and steel on old con- 
tracts. Car builders are besieged with importunities for ship- 
ments on old contracts, and builders are obliged to make more 
or less default. The year’s total record of car orders foots up 
240,000 cars. In addition to this, orders are pending for 60,000 
cars, among which is one order for 12,000 cars ) sa the Harriman 
Lines. The pipe makers in New Jersey and Eastern Pennsylvania 
have just purchased 50,000 tons of forge and low grade foundry. 
Additional inquiries are now in the market for 30,000 tons. 
The independent steel interests have bought 50,000 tons of 
steel for the first and second quarters. The Youngstown 
Sheet and Tube Company has ordered 25,000 tons of Bessemer 
for next six months delivery. The foundry interests are in 
the market for considerable iron in small lots, mostly to piece 
out work to be done. Very soon it is believed that large con- 
sumers of foundry will be in the market for large supplies for 
delivery up to early summer. These buyers will come from 
New York, Pennsylvania, Virginia, and Alabama. Spot coke 
is very scarce. Production has been seriously curtailed in the 
Connellsville and Latrobe fields, because of holidays. |The 
searcity will become more acute. The mills suffered less 
from jollifications. Numerous small orders for rails and 
a 10,000-ton order for South America’ have been booked. 
The pressure for steel cars continues, and the mills are not in 
good shape to meet the incoming demands. The rush for steel 
billets continues. Eastern mills are not booking much billet 
business for delivery after April Ist. Structural mills are 
offered much more business than they can take. The sheet 
mills are sold ahead very far, and there is no cessation in demand 
for sheets. Iron and steel bars are moving briskly at full prices. 
The generai condition of the market is bordering on excitement. 
New enterprises continue to spring up. Railroad building has 
received an impetus. Large quantities of copper electrolytics 
are selling at 17}, this and next month’s delivery. Second 
hands have about 1,000,000 lb., which they are offering at 
17%. It is believed the anticipated conclusion of the Balkan 
negotiations will be followed by very heavy buying. The 
largest electrolytic purchase was 3,000,000 lb. by a concern 
having European connections, January delivery, Numerous 
small purchases have been made at 17}. Casting metal has 
been sold in large quantities at 174. December exports will 
slightly exceed 60,000,000 lb. The upward trend in tone has 
not been checked. Total receipts since December Ist, 3579 tons. 
Domestic consumers are buying in a hand-to-mouth way. 











PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Begnarp HoLianp anv Co., of 17, Victoria-street, West- 
minster, 8.W., inform us that they have recently been appointed 
the sole sale agents for the Blaenavon Company for the sale of 
their tires for wagon and carciage wheels. 

Mr, Wituram C. Mountain, of Sun-buildings, Newcastle- 
on-Tyne, asks us to state that he has arranged with Mr. J. E. 
Macewan to act as his resident engineer in Scotland in connection 
with his consulting practice. Mr. Macewan’s address is 131, 
West Regent-street, Glasgow ; telephone No. 1039 Douglas ; 
telegrams, Mountain, Glasgow. 

Bruce PEEBLES AND Co., Limited, inform us that Mr. Lee 
Murray has been appointed to the seat on the board of directors 
recently vacated by Mr. Chas. H. McEuen, and that Mr. 8. E. 
Bastow and Mr. J. H. Bunting have been appointed joint 
managers in the place of Mr. Murray, who has retired from the 
position of general manager of the company. 

Murpuy, STEDMAN aND Co., Limited, inform us that they 
have removed to 180, Gray’s Inn-road, London, W.C., where 
they have a showroom and offices. We are also asked to state 
that Mr. J. W. Horne, Assoc. Inst. C.E., until recently chemist 
and metallurgist to Fraser and Chalmers, Limited, Erith and 
London, and the British High Power Gas Engine Company, 
Limited, London, has joined this firm as from January Ist. 








WESTMINSTER TECHNICAL INstTITUTE.—A course of six lectures 
intended for engineers, contractors, architects, &c., on the 

rinciples of industrial contract law, is to be delivered at the 

Jestminster Technical Institute, Vincent-square, 8.W., by 
Mr. F. C. T. Tudsbery, on Fridays, at 7.30 p.m., commencing 
on Friday, January 17th. Full particulars may be obtained on 
application at the Institute. 


PRESENTATION TO THE Heap or a Durcn Firu.—The 
firm of Landré and Glinderman, engineers, of Amsterdam, 
which represents in Holland and also in oe many of the 
leading engineering companies in England, celebrated the 
fiftieth anniversay of its business in Amsterdam on January Ist. 
To mark the event, the numerous English companies which 
Messrs Landré and Glinderman have for many years represented 
—some of them from the commencement of the business—sent 
a deputation to attend the jubilee and to present an illuminated 
address and a service of plate to Mr. J. D. Landré, sen., the head 
of the firm. The deputation consisted of M-. Geoffrey Ransome, 
of Messrs. A. Ransome and Co., Limited, Newark-on-Trent ; 
Mr. Fred. J. Cribb, of Messrs. Marshall, Sons and Co., Limited, 
Gainsborough ; and Mr. Philip Chatwin, of Messrs. Thomas 
Chatwin and Co., Limited, Great Tindal-street, Birmingham. 
The address bore the names of thirty-six British firms. Pre- 
sentations were also made to the firm from different members 
of the directors’ family and from the insurance company, 
with which the firm had dealt for fifty years, &c. Messrs. 
Landré and Glinderman presented gold watches or other 
souvenirs to all the members of their staff. 


Contracts.—The Hydraulic Engineering Company, Limited, 
Chester, has recently been entrusted with an order by the 
Cardiff Railway Company for four sets of vertical triple-expan- 
sion hydraulic pumping engines for a new extension at the 
Cardiff Docks. These engines will be similar to those installed 
at the Grosvenor-road Station of the London Hydraulic Power 
Company and will be capable of delivering 450 gallons of water 
per minute against an lator ure of 850 Ib. per square 
inch. Steam will be supplied by Babcock and Willcox boilers 
at a pressure of 180 Ib. per square inch, and a high steam effi- 
ciency is guaranteed.—For the electric lighting of Taleahuano, 
in Chile, Messrs. Gillespie and Beales, of Amberley House, 
Norfolk-street, Strand — purchasing gi s for Messrs. 
Martin Brothers, of Valparaiso—have placed the following 
orders :—Generators, Laurence, Scott ; battery, &c., the Hart 
Accumulator ; switchboard, Ferranti Limited; cable, W. T. 
Glover and Co.; crane, Holt and Willetts ; steel poles, Stewarts 
and Lloyds ; lanterns and fittings, Mr. Hadyn Harrison ; and 
asphalt flooring, the Limmer Asphalte Paving Company.—The 
Hart Accumulator Company, Limited, asks us to state that it 
has secured the contract for the supply of the storage battery, 
1190 ampére-hours capacity, required for Yellowgrass electricity 
works, Saskatchewan, Canada.—Schmidt’s Superheater Com- 
pany, Limited, informs us that it has just secured orders to 
supply superheaters and piston valves to be fitted to fifty-nine 
engines for the Great Indian Peninsular Railway, the builders 
of the engines being the Vulean Foundry, Limited, of Newton-le- 
Willows. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

AN exceptionally strong tone has been maintained in 
crude iron, the increased quotations being paid without demur. 
In a good many instances short supplies of crude iron are com- 
plained of, although the output has been augmented consider- 
ably. The consumption on foreign account is heavy. Deliveries 
in semi-finished steel for November showed a decrease of 16,000 t. 
when compared with the month before. This was due rather 
to the want of wagons than to a falling off in demand. In 
sectional iron, however, and in girders, the decrease of 33,000 t. 
for November was caused by a falling off in the general demand. 
A healthy state prevails in the bar trade, and the mills report 
being well supplied with orders. Quite recently some reserve 
has been shown by consumers, but rates are well maintained. 
The general tone of the export business is fairly animated. 
Purchases in hoops have been somewhat restricted, and all 
that can be said of the plate trade is that the condition of former 
weeks has been tolerably well maintained. Little fresh business 
is now being done on home account, but the demand from abroad 
shows more life. Wire and wire nails exhibit a good deal of 
briskness, though influenced by the holidays. The Union of 
Siegerland Iron Ore Producers states that the output for Novem- 
ber, 1912, was 204,912 t., shipments having been 210,879 t. In 
iron and steel manufactured goods a lively trade goes on. The 
past year may well be said to have been an exceptionally busy 
one for the Solingen hardware industry, though a decrease in 
demand was noticed during the last months of the year in 
consequence of the Balkan war. Nearly all branches of the 
tool and cutlery business showed a good deal of vitality during 
the greater part of last year, both home and foreign consumption 
being strong. To North America less was done than in previous 
years. This was especially the case with razors, the medium 
and inferior sorts having experienced a falling off in demand 
in consequence of the raised duty. To Spain, Portugal, and 
Brazil a good export trade was done, but very little business was 
done with England, owing to the keen and successful competition 
of the inland firms. A fairly extensive trade was done with 
Russia in knives, scissors, tools, axes, saws, and also in machines. 
With Roumania a healthy trade was carried on in razors, while 
a special sort of pointed scissors was largely exported to Italy. 


List Quotations. 

The following are the latest list prices per ton, free 
at works :—Raw spathose iron ore, M.12.80; roasted ditto, 
M.18.50; Nassau red iron ore, M.14.50; spiegeleisen, 10 to 12 
per cent. grade, M.82; white forge pig, M.69; iron for steel- 
making, Siegerland brands, M.72 to M.73 ; Rhenish-Westphalian 
quality, M.74 to M.75; German Bessemer, M.81.50; foundry 
pig. No. 1, M.77.50; the same, No. 3, M.74.50 ; German hema- 
tite, M.81.50; Luxemburg foundry pig, No. 3, M.63 to M.65 ; 
common basic bars, M.123 to M.126: iron bars, M.145 to M.148 ; 
basic hoops, M.145 to M.150; common steel plates, M.132 to 
M.135; steel plates for boiler-making purposes, M.142 to 
M.145; sheets, M.142 to M.147.50; drawn iron and steel wire, 
M.127.50. 


Foreign Trade. 

The general foreign trade of Germany in 1912 increased 
in value 1150 million marks, compared with the year before, 
being estimated at 19,700 million marks in 1912, at 18,227 
million marks in 1911, and 16,951 million marks in 1910. The 
receipts of the Prussian railways for the first three quarters of 
1912 show an increase of 150 million marks, when compared with 
the same period in 1911, but the general improvement was 
especially marked in the iron industry. Thus the output of 
pig iron rose from 14 million tons in 1911 to 16.3 million tons 
in the corresponding period of 1912. Demand remained healthy 
in spite of the increased make, and foreign consumption was 
especially strong. The Steel Convention’s business last year 
was satisfactory, and showed a steady increase. 


The Coal Trade of Germany. 

The market for engine and house coal is very firm, 
and the demand continues as active as before. The prospects 
of the Silesian coal industry are considered very favourable. 
All through the past year an exceptionally good business was 
done, and heavy contracts have already been placed for next 
quarter. In coke an active business is also being done, and 
the outlook is fair. In the Riihr coal district, consumption, 
in a number of instances, is higher than output, and the tone 
of the market remains extremely firm. 


Austria-Hungary. 

In the iron and steel industry demand continued 
fairly brisk in most departments up to the end of the year. 
November was quite a busy month, especially as regarded bars 
and sectional iron, sales being 447,368 q., as compared with 
371,792q. in the same month in 1911. Deliveries since Janu- 
ary Ist, 1912, in bars and sectional iron were 4,762,753 q., as 
compared with 3,800,175 q.; girders, 1,682,561 q., as compared 
with 1,457,444 q.; heavy plates, 626,760 q., as compared with 
423,484 q.; rails, 672,051 q., as compared with 661,704 q., in 
the same period the year before. The coal trade was excep- 
tionally busy last year, both home and foreign requirements 
being heavy. The depressed prices of 1911 were considerably 
advanced. The pits are already well sold forward, and prospects 
for this year’s business in coal are favourable. 


The French Iron Market. 
For iron and steel there is a full demand at stiff quota- 
tions, and the different branches are really in a satisfactory 
state. 


Favourable Accounts from Belgium. 

The market for iron and steel is confident and firm, 
demand having increased rather than otherwise, and there is 
an abundance of new contracts awaiting execution, both in 
the raw and manufactured iron business. The short supplies 
of pig iron, as well as the raised prices for coke, have caused 
quotations for the first-named article to move steadily upwards. 
The total output of crude iron during the first eleven months of 
last year was 2,136,850 t., as compared with 1,919,990 t. in 
the corresponding period in 1911. Foreign demand for scrap 
iron shows an improvement, while little has been bought on 
home account. The business in semi-finished steel has developed 
satisfactorily, and the higher prices are willingly being paid. 
Basic bars vary between £6 2s. and £6 4s. p.t. for export, while 
iron bars are easily disposed of at £6 6s. p.t., and for delivery 
in February £6 8s. p.t. is quoted. A very animated business 
is being done in rods. Girders are in strong demand, and the 
business in rails, especially on foreign account, is very brisk. 





WiLitans AND Rosrnson, Limirep.—The annual dinner of 
the drawing-office staff of Willans and Robinson, Limited, was 
held at the Grand Hotel, Rugby, on Friday, December 20th. 
After the usual loyal toast the chairman proposed the health of 
the directors and expressed great satisfaction in being able to 
welcome two directors this year to their dinner. Mr. Davenport 
and Mr. Peache responded. Mr. Prosser then proposed the 
health of ‘‘ Friends, Absent and Present,” to which Mr. Wood, 
who was chief draughtsman for many years, replied. The 
toast of ‘ The Ladies” was proposed by Mr. Bennett and 
hee Saag to by Mr. Mitschke. An excellent musical programme 
had been arranged and the evening was a great success, 
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INTERNAL COMBUSTION ENGINES. 


27,504. December 7th, 1911.—Vatve MeEcHANIsM, 
Roberts, Bridge-street, Llanrwst, Denbigh. 

The admission and exhaust from ports situated near the top 

of the cylinder at A are controlled by a rotating sleeve B mounted 


J. A. 





on ball bearings at C. The rotation of the sleeve is effected by 
the reciprocation of the piston, the means adopted being tumblers 
D attached to the sleeve and working in an inclined cam groove 
E formed in the body of the piston. December 18th, 1912. 


DYNAMOS AND MOTORS. 


28,913. December 22nd, 1911.—IMPROVEMENTS RELATING 
To Exvectric REGULATING OR EQUALISING APPARATUS, 
Robert Rankin and the Chloride Electrical Storage Com- 
pany, Limited, both of Pendlebury, Lancaster. 

The armature A of the exciter and the field B of the booster 
are in series with one another between the main C from the 
battery and the main D from the generator E between which 
points the booster armature F is connected. For the best 
results the booster field B should be designed to give on the 
booster armature F a voltage equal to the voltage across its own 
terminals so that the energy for the excitation of the booster 
field is supplied by the battery G or the main generating plant E 
instead of wholly by the exciter as usual. The exciter thus 
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serves merely as a starting agent or booster, and is adapted to 
give a multiple effect whenever a change in the booster field 
is necessary for current equalising purposes. To obtain such 
effect and to prevent the occurrence of large variations in the 
current to be equalised, provision is made for the regulation 
and control of the exciter by a field H energised from the external 
automatic regulator I which is responsive to small variations in 
the current. With this arrangement the battery is started 
charging or discharging in such a way as to keep the generator 
load from varying further than the small amount necessary to 
commence the equalising action. Q is a machine for driving the 
booster F and exciter A. Other illustrations show the invention 
applied to the control of fly-wheel equalising plant.—December 
18th, 1912. 


TELEGRAPHS AND TELEPHONES. 


18,086. August 6th, 1912.—ImPROvVEMENTS IN RECEIVING 
APPARATUS FOR Etectrric Waves, Ferdinand Schneider, 
of 121, Brauhaustrasse, Fulda, Germany. 
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For the reception of electric waves at great distances there are 
usually employed detectors, which, however, have the disad- 





vantage as compared with coherers that the receiving signals 


cannot be received by means of the Morse writer but only 
acoustically. In the present invention this drawback is obviated 
by causing a detector circuit to operate directly or by induction 
upon a coherer circuit ; this enables the Morse writer to operate 
over the greatest distances hitherto attained. The aerial or 
air wire A is provided with coils B to which the lead C is variably 
connected ; this lead extends to earth at D through a condenser 
E and is connected by the wire F to one pole of the battery G, 
the other pole of which is connected to the wire F through a 
high resistance H. The telephone I is connected on one hand 
to the resistance H in a variable manner by the wire K and on 
the other hand to the lead D through the coils L and the wire M. 
The detector O is cc ted to the wires FM. The coherer P 
is located in the coils L and forms a circuit with the battery K 
and the Morse relay X Y. Two other methods of applying the 
scheme are described.—December 18th, 1912. 





SWITCH GEAR. 


33,111. June 4th, 1912.—IMPROVEMENTS IN OR RELATING TO 
TERMINALS FOR ConpucTORS, James Peter Anderson of 
111, East Second-street, Bartlesville, Washington, State 
of Oklahama United States of America, and Charles Eick 
Fritts, of 1912, East Thirteenth-street, Kansas. 

This invention relates to electric conductor connectors. The 
object is to provide a connector for electric conductors adapted 
for use as a by-pass terminal lug for attachment to conductor 
terminals on switchboards in electric power plants, such as 
those used for the generation of electric current for street rail- 
ways, whereby current may be by-passed when there is a break- 
down on the instruments, circuit breakers, or main line knife 
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switches, permitting the operator or repair man to installa new 
instrument switch or circuit breaker without interrupting the 
service. A by-pass terminal lug is provided of novel construc- 
tion which may be quickly and easily attached to or removed 
from terminals on switchboards and which will afford a good 
mechanical and electrical connection to the terminal. The 
invention embodies in its preferred form a fitting having an 
opening for the reception of the usual terminal fastener and pro- 
vided with a tapered socket and also a plug adapted to be carried 
by the by-pass conductor and to be secured in the socket. 
The invention will be understood by referring to the accompany- 
ing illustration.— December 18th, 1912. 


TRANSMISSION OF POWER. 


6286. March 13th, 1912.—ImMpROVEMENTS IN ELECTRIC 
InsuLaToRS, Bullers Limited and George Victor Twiss, of 
6, Laurence Pountney-hill, London. 

This invention relates to an improved method of attaching 
the line wire to electric insulators. A is the insulator, B a 
metal band surrounding the top of the insulator and lying in a 
groove which it is shaped to fit. Cis a stirrup one end of which 
is riveted to the band while the other is turned up to form a loop 
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or socket D through which and through the outwardly turned 
ends of the band passes a bolt provided with a nut to draw the 
ends of the band together and secure it upon the insulator, the 
stirrup passing across the top of the insulator and lying in a 
groove therein. Riveted to the top of the stirrup are two clips 
E which can be tightened by bolts and nuts to embrace and hold 
fast the line wire.—December 18th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


5650. March 6th, 1912.—Rotumne Mitts, Richard Ludwig, 
441, Mannesmann-strasse, Bous a/Saar, Germany, and the 
Mannesmannroéhren-Werke, Diisseldorf, Germany. 

This mill is for rolling out tubes over a mandril. The rolls 
have a planetary motion as indicated so that the tube blank A 
is alternately nipped and released at rapid intervals. Between 
each period of nipping the blank has to be rotated through a 
determined small angle so as to secure the uniform working of 
all the surface of the tube. During the periods of nipping such 
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rotary motion must cease. To obtain this rapid alternation of 

tation and steadi of the work piece the mandril is mounted 
im a mandril helder B which is driven through a torsion spring,C, 
one end of which is fixed to the holder B at D and the other to a 
hollow driving shaft E at F. The shaft E is driven at constant 











speed by gears G. When the work piece is nipped by the rolls 
the holder B remains steady and the rotation of the shaft E 
simply stresses the spring C. When the work piece is released 
the strain thus produced rotates it through the required angle. 
Stops H may be formed on the holder B and shaft E so as to 
limit this relative movement.—December 18th, 1912. 


SHIPS AND BOATS. 


27,329. December 6th, 1911.—SuspMerciBLe Boars, F. A. 
Primrose, 15, Upper Bedford-place, London, and A. J. 
Kemp, 21, Lorne-road, Barrow-in-Furness. 

This specification describes a life-saving chamber intended to 
be incorporated in the design of a submarine vessel. The 
chamber A is provided with a water-tight door B whereby the 
occupants of the vessel may enter it in cases of accident. When 
this door has been closed again the chamber is flooded by operat- 
ing the handles C. An outlet door D is then opened by means of 
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the handles E. The occupants who have meanwhile donned 
light diving suits then ascend one by one to the surface. The 
remaining members of the crew then close the door D, drain the 
chamber A by means of the valve F, and escape in the same way. 
G are air relief valves for use when flooding or draining the cham- 
ber. H is a lifebuoy attached to a light rope which is fixed by 
its end to the side of the chamber. Before any of the crew rise 
to the surface this rope is sent up and is used as a means of 
checking the rapidity of ascent.—December 18th, 1912. 


CRANES AND CONVEYORS. 


October 21st, 1912.—Lurrine Cranes, Oliver Imray, 
Bank-chambers, Southampton-buildings, London. f 
The crane jib A pivots at B on a suitable frame. On each side 
of the pivot and in a plane containing the longitudinal axis of 
the jib are arranged two similar luffing screws C D working in 
opposite directions, so that while one is pulling the other is 
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pushing. With this arrangement, it is claimed, the force brought 
into play during luffing operations does net act on the pivot B. 
Further, in this case the length of each screw is only about half 
what it is in cranes wherein a single luffing screw is employed.— 
December 18th, 1912. 


8237. April 4th, 1912.—AuToMATICALLY DISCHARGING SKIPS 
or Buckets, Stothert and Pitt, Limited, and Walter Pitt, 
Newarke Foundry, Bath. 

The bale A of the skip pivots about a point B situated to one 
side of the centre line. In the normal position the top of the 
bale lies on the centre line of the skip, a pawl C on the bale and 
a ratchet plate D on the skip preventing the latter from rotating. 
When the skip is on the ground the continued lowering of the 
bale brings it into the position shown by the dotted lines. The 
pawl has now engaged a second tooth on the ratchet plate so 
that an upward pull on the bale applies a turning force to the 
skip. To restore the skip to its normal position it is hoisted 








clear of the ground, when its momentum will carry it round. 
Should the momentum be insufficient to do this “ the skip,” 
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Says the specification, “ is lowered on to the ground and the bale 
allowed to fall over until the pawl engages with the first tooth.” 
—December 18th, 1912. 


MISCELLANEOUS. 


May 14th, 1912..-Steam Pitre Drivers, J. 


25,388 of 1911. 
The Green, Richmond, 


Garvie, Gothic House, No. 3, 
Surrey. 

The “ monkey ” is suspended by chain from a crane and com- 
prises a steam cylinder A, steam inlet B, exhaust outlet C, self- 
acting valve gear D, a frame E, piston-rod and tup F, and a 
“dolly”? G. H is a block of elm for softening the blow. In 


N° 25,388" 


use the dolly is bolted as at J to the pile K and is pinned to the 
monkey asat L. The monkey, the dolly, and the pile are lowered 
by the crane into the required position, the pin L is then with- 
drawn and the driving commenced.—December 18th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,036,788. Process OF OBTAINING SUBSTANTIALLY PURE 
NITROGEN FROM THE Arr, C. Blagburn, Antioch, Cal., 
assignor to himseli, trustee.—Filed November 27th, 1907. 

This is a continuous process of obtaining substantially pure 
nitrogen from atmospheric air. It consists in causing molten 
sulphur to flow in a stream, and feeding it forward and supplying 
air at one end of the stream while restricting the amount of air 
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supplied, so that no more oxygen will be present than is sufficient 
to combine with the sulphur. The whole of the air in its whole 
course is compelled to flow close to the surface of the burning 
sulphur. The sulphurous acid, unburned sulphur, and nitrogen 
are conducted away. The sulphurous acid is washed out, 
and the nitrogen is collected. There are two claims. 


1,036,982. Tuse Creaner, W. S. Elliott, Pittsburgh, Pa.— 
Filed February 16th, 1910. 
The cleaner has a head, with a number of swinging arms 
pivoted at their inner end portions to it, and extending out- 
wardly from it. 





These arms have their pivotal axes extending 


in the same general direction as the longitudinal axis of the head, 
but inclined thereto. Cutter wheels are journalled to the arms, 
and have teeth extending in the direction of the axes of the 
wheels. The cutters are arranged in front and rear sets, the 





teeth of the cutter wheels of the front set being farther from the 
axis of the head at their forward ends than at their rear ends, 
while the teeth of the cutters of the rear set are substantially 


equidistant from the axis throughout their length. There 
are twelve claims. 
1,036,996. Execrric Inpuction Furnace, A. EH. Greene, 


Chicago, Ill., assignor to American Electric Smelting and 
Engineering Company, St. Louis, Mo., a Corporation of 
Missouri.—Filed February 12th, 1912. 
There are two magnetic cores and two channels in the refrac- 
tory material surrounding the cores, and connecting with a main 
chamber. There are primary coils on each of the cores, and 





means for connecting a variable number of turns of one coil to 
one phase of a three-phase supply and for connecting correspond - 
ing percentages of the second primary winding between the 
third wire of the three-phase te, 4 and the approximate centre 
of the other coil are provided. There are five claims. 


1,037,041. Wave Moror, N. G. Olsen, Buffalo, N.Y., and 
A. T. Barrows, Brunswick, Me.—Filed March 28th, 1912. 

The general idea of this invention will be evident from the 

engraving. The motor comprises a float with diverging anchor 

eables connected to it. A cable sheave is fixed above the centre 





of the float, and a cable extends directly upward from the centre 
of the float and passes around the sheave andgthence to a 
rotatable element. Means are connected to the underside of the 
float to cause it to be drawn downward in a vertical or sub- 
stantially vertical plane. 


1,037,667. Exptosive ENGINE, W. A. Schaffer. Waco, Tex., 
assignor of one-fourth to John L. Orand, Waco, Tex.—Filed 
September 27th, 1910. 

The explosion chamber has cylindrical extensions at each 
side provided with exhaust ports. Working pistons are mounted 
in the cylindrical extensions and adapted to uncover these 
exhaust ports when the pistons have substantially completed 
their working stroke. There are valve-controlled inlet port 
and a valve-controlled exhaust port for the explosion chamber 
arranged opposite each other in the peripheral wall of the 





chamber, and means are provided for engaging and actuating 
the exhaust valve of the explosion chamber, to open it and hold 
it open during the period the cylinder exhaust ports are un- 
covered and until the pistons have completed a substantial part 
of the return stroke to complete the expulsion of the burnt 
gases. A charge compression pump has a piston driven from 
the engine in advance of the cylinder pistons, and adapted to 
draw in the charge during the working stroke of the pistons, 
and to force the charge into the explosion chamber through the 
inlet valve during the return stroke of the pistons. There are 


five claims, 
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THE ASSUAN DAM AND ITS RECENT 
DEVELOPMENT. 
By Sir HANBURY BROWN, K.C.M.G. 
No. I. 


On the 23rd December, 1912, ten years after the 
inauguration of the Assuan Dam, a second inaugural 
ceremony was held on the same site to mark the 
completion of the work undertaken to fit the dam for 
more extended duties in the irrigation service of 
Egypt. The dam, as originally built, to hold up 
water to R.L. 106 m. above mean sea level, created a 
reservoir of 1000 million cubic metres capacity. 
The further development of the dam has increased the 
reservoir capacity to 2300 million cubic metres, 
with the H.W.L. of the augmented reservoir at 
R.L. 113 m. 

The history of the dam up to the date of its first 
inauguration has been recorded in various papers, 
professional and otherwise. But its subsequent 
history has not been so fully dealt with, and, outside 
the annual official reports of the Irrigation Depart- 
ment of Egypt, the work of adding to the structure 
of the dam, so as to increase the storage capacity 
of the reservoir formed by it, seems to have received 
little attention. This article, then, will deal with 
such subsequent history, and, as a sequel to the article 
which appeared in this paper’s issue of Ist November 
Jast under the heading of ‘‘ Land Values in Egypt,” 
an attempt will be made to forecast the further 
benefits that may be expected by Egypt as a con- 





sequence of the further development of its magni- 
ticent reservoir. 

Necessity for storage.—The necessity for construct- 
ing a reservoir to supplement the natural discharge 
of the Nile in summer was recognised years before the 
construction of the Assuan Dam was undertaken. 
The area of summer crop in Egypt had developed to 
the maximum that could be served by the river in 
a year of average low discharge, so that when the 
summer supply fell below the average to any marked 
extent—as, for example, in 1900—the cotton crop 
could only be saved with much difficulty by extreme 
measures and by sacrificing other crops to its needs. | 
Consequently, even before any extra supply had | 
been made available by the creation of a storage | 
reservoir, the crops for which the extra water was | 
needed were already to some extent being raised 
precariously and in spite of the deficiency of the | 
water supply. 

Dam as originally built. 


| 
| 
| 
| 
| 
| 
| 
deliberation a project for building a dam on the crest | 
| 
| 
| 
| 
| 
| 
| 
| 





After much study and | 


of the first cataract above Assuan, designed to create | 
a reservoir with a storage capacity of 2500 million | 
cubic metres with its H.W.L. at R.L. 114, was| 
prepared by Sir William Willcocks and recommended 
for adoption as providing the amount of water 
required by Lower and Middle Egypt. Such a dam 
would have caused the submersion of the temples on | 
the island of Philew, and vigorous protests were | 
accordingly made by archeologists, artists ord 

| 


others, who were more impressed by the beauty and 
interest of the ancient buildings and their surround- 
ings than by the material needs of modern Egypt. | 
Giving way before these protests, the Egyptian Govern- | 
ment decided to lessen the height of the projected | 
dam by 8 metres (26ft.), thereby reducing the storage 
capacity of the reservoir to 1000 million cubic metres. 
Even with this modification of the project the sub- 
mergence of the island of Phile was not avoided, 
and thus little was gained and much was lost by the 
attempt to satisfy Western sentiment. 

Talus to dam.—But perhaps those who protested 
may have rendered a signal service to Egypt by 








Fig. 1—SECTION OF THE TALUS 


inducing the advisers of the Egyptian’ Government 
to decide on building a lower dam in the first instance. 
For, after the dam had been two years in action, it 
was found that dangerous holes had been scoured 
out in the natural granite bed of the river where the 
erosive action of the discharging sluices was most 
severe. The natural roughness of the river bed 
offered resistance to the water issuing from the | 
sluices, but rock had to give way to water. The 
fixed granite, though sound stone, could not hold its 
own against the floods which beat upon the rock with 
such energy of motion. If the dam had_ been built 
higher in the first instance, and the sluice action been 
consequently intensified, the scouring action possibly 
might have had serious results. This possibility 
was evidently recognised by Sir Benjamin Baker, 
as is shown by the advice given by him in 1904, 
when he was consulted regarding the project for 
increasing the height of the dam. His opinion, 
as recorded in the Irrigation Report of 1905, was 
“that no decision could be given by- him regarding 





the advisability of raising the dam for at least two 


years, when it was hoped the protective works would 
have been completed and tested.” The protective 
works referred to had already been commenced, and, 
so far as carried out, tested with satisfactory results, 
They were consequently continued, and, in accord- 
ance with Sir B. Baker’s advice, were executed on a 
more extensive scale than was at first intended. The 
protective works consisted of aprons of solid masonry 
filling the depressions downstream of each set of 
sluices, built with surfaces starting from the lip of 
the sluices and so graded as to join the natural rock 
level at a point about 60 m. downstream of the sluice 
exit. The gradient and the length of slope, however, 
varied with the actual conditions existing below each 
set of sluices. The accompanying cross-section, F'g. 1, 
shows the protective talus as built below the fourth set 
of sluices from the west. The broken line represents 
the original surface level of the river bed. Lateral 
walls were built at right angles to the dam across the 
apron to divide it into sections and facilitate its 
periodical examination and repair. 

The masonry of the talus was built on the cleaned 
surface of the rock with sound granite rubble in 
4 to 1 cement mortar, but the top layer was formed 
of squared fine-grained granite blocks 40 cm. deep, 
with heading courses of 80 cm. depth, all laid in 
2 to 1 cement mortar and the joints carefully filled. 
The work was complete on the 20th July, 1906. 
The total cost was £E.282,705.* The work was tested 
by the flood of 1906 and preceding floods, and proved 
efficient. The time had therefore come for a decision 
to be taken concerning the proposed addition to the 
height of the dam. 

Necessity for increased storage.—The necessity for 
an increased supply beyond the 1000 million cubic 
metres of original storage, as has already been 
indicated, was recognised when the first project for a 
reservoir of 2500 million cubic metres capacity was 
prepared and proposed. The only change in the 
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Fig. 2—SECTION OF THE ASSUAN DAM 


situation was a decline of the influence that the 
advocates of art and archeology had over the minds 
of the advisers of the Egyptian Government, a waning 
due, perhaps, to the decrease in the energy with 
which that influence was exerted. For it was felt 
by those who had fought for the fair charms of Phil 
that most of what they had struggled for had been lost 
by the partial submersion caused by the dam of com- 
promise, and there was no more spirit in them. 
If the figures representing the receipts of the Egypt 
Exploration Fund, as recently published in its report 
for 1911-12, are any measure of the real interest that 
the Western world takes in the monuments of ancient 
Egypt, the conclusion is unavoidable that the pro- 
tests against the original project were not backed by 
anything more weighty than the type of sentiment 
which reveals itself by the sacrifice of nothing more 
material than words. But though there is no need 
to demonstrate the necessity for an increased supply, 
it may be interesting to show how fully the first 
thousand million cubic metres of water has been 
exhausted in the additional service that has been 
imposed upon the irrigation resources of Egypt at the 
time of low Nile in summer. 

Duty of water in Egypt.—tIt will be as well at this 
point to lay down a basis for calcuiating what duty 
a given quantity of water can do in terms of area 
irrigated, whether area of crop or gross area com- 
manded. Some twenty years ago it was assumed that 
one-third of the gross area was annually put under 
summer crop. Ten years later it was realised that 
actually two-fifths was so cropped. To-day it 
appears that the irrigation engineers in Egypt accept 
one-half as the proportion under summer crop, 
and make their calculations accordingly. But, 
if this is not an over-estimate, it is a matter for regret 
as revealing a practice which puts too great a demand 
on the goose that lays the golden eggs. So it is a 
mistake to provide a supply of water abundant 
enough to allow of such an exhausting practice. 
If a man is inclined to drink more than is good for 
him, it is not a kindness rendered to him to provide 


* An Egyptian pound, £E. = 1,4 £ English. 





him with facilities for doing so. The excess which 
brings injury should, if possible, be withheld. It 
will, then, in this article be assumed that two-fifths 
of the gross area is cropped in summer. The latest 
experience of irrigation in Egypt shows that summer 
crops require a water supply at the rate of 35 cubic 
metres a day per feddan—a little more than an acre— 
in Upper Egypt and 25 in Lower Egypt; or, in other 
words, assuming the two-fifths proportion above men- 
tioned, 14 cubic metres a day per feddan of gross 
area in Upper Egypt and 10 in Lower Egypt. 
Utilisation of stored water of original scheme.—With 
these data relating to the duty of water it can now 
be shown how the first thousand million cubic metres 
stored has been used up. First of all, summer water 
has been given to 405,220 feddans of the basin lands 
of Middle Egypt and to 38,600 feddans in East Giza— 
a total area of 443,820 feddans. Calculating with the 
Upper Egypt allowance of 14 cubic metres per day 
per feddan of gross area, this converted basin land 
requires 6,213,480 cubic metres a day, or 466 million 
cubic metres for the 75-day period of reservoir dis- 
charge. Secondly, from the Irrigation Reports of 
1902 and 1910 it is found that the summer supply of 
1} millions a day to the Fayum in 1902 has been 
increased to 44 millions to the Fayum and Giza in 
1910. Therefore for the 75-day period the Fayum 
and West Giza absorb 244 million cubic metres of 
the reservoir discharge. Thirdly, the river discharge 
reaching the Delta has been prevented from falling 
below 40 million cubic metres a day. by the con- 
tribution it gets from the reservoir. It is no easy 
matter to calculate what amount of reservoir water is 
required to effect this result. But, supposing the 
minimum natural discharge of the river to fall to 
30 million cubic metres a day, there would have to be 
added 10 millions a day. But, as the natural river 
discharge is more both at the beginning and end of 
the 75-day period—adopted as the period of reservoir 
discharge—less will be required from the reservoir 
at the beginning and end. The average addition 
may be taken as 5 millions a day, amounting for the 
75-day period to 375 millions. The summer supply 
to the 306,174 feddans of land in Middle Egypt, already 
perennially irrigated before the reservoir was made, 
has also been augmented ; to what extent it is not easy 
to state in figures. But, neglecting this altogether, 
the above calculations give the following result :— 
Million 
cubic metres. 
Summer supply to 443,820 feddans, Middle Egypt 
and E. Giza ... 


Increase of summer supply to F ‘ayum and W. Giza 244 
Increase of river discharge at head of Delta ... 375 
Total required from reservoir... .. 1085 


The total thus obtained exceeds the gross capacity 
of the reservoir. 

It must be noted that in the above calculations the 
minimum Nile discharge in summer has been taken 
at 30 million cubic metres a day, whereas it some- 
times falls to 20 million. 

It is therefore evident that an increase in the 
storage supply is necessary, even if no further develop- 
ment of cultivation were contemplated. Already 
in the summer of 1912 the mean summer discharge 
of the Nile was considerably increased in consequence 
of the reservoir having been filled to R.L. 107-12, 
that is, more than a metre above its previously 
accepted H.W.L. Even with such additional storage 
the irrigation engineers considered the 1912 summer 
supply was not sufficient for existing requirements. 
The opinion therefore cannot be reasonably held that 
the dam has been added to prematurely. The 
advisability of increasing the water supply as soon 
as the country should be ready for it could not be 
questioned in face of the figures given in the article 
on ‘‘ Land Values in Egypt ”’ before referred to. 

Additions of height and width to the dam.—It cannot, 
however, be said that a consideration of the actual 
benefits derived from the Assuan Reservoir influenced 
the decision to increase the summer water supply of 
Egypt still further. The necessity for such increase 
had been recognised even before the Assuan Dam 
came into operation. The actual results merely 
justify the decision. 

During the time that the talus to the Assuan Dam 
was being built, and the question of adding to the dam 
itself was in suspense, other possible sites for reservoir 
dams higher up the Nile were examined, and were all 
rejected as wanting in the necessary qualifications. 
It was therefore finally decided to effect the increase 
in the water supply by adding to the height and width 
of the Assuan Dam to the extent necessary to permit 
of water being held up in the reservoir to R.L. 113 m. 
above mean sea level, that is, 7m. higher than the- 
originally accepted H.W.L. of R.L. 106, thereby 
more than doubling the storage capacity of the 
reservoir—see Fig. 2. 

Design of the additions.—The design of the additions 
was the work of Sir Benjamin Baker, who acted as 
consulting engineer to the Egyptian Government 
in all matters relating to the Assuan Dam. The 
accompanying cross section shows the original dam 
and the subsequent additions. It will be seen that 
a 5m. width (16ft. 5in.) of masonry is added to the 
thickness of the dam, and the level of the roadway is 
raised by 5m. The peculiarity of the design is 
ascribed to the necessity of providing for the variations 
of temperature in the masonry. The explanation is 
given in the Irrigation Report of 1907 as follows :— 
** To overcome the difficulty caused by the variations 
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of expansion and contraction between the new 
building and the existing masonry of the dam Sir 
Benjamin devised a scheme by which the new wall is 
to have a space of 15 cm. width left between it and 
the present structure, and is to be supported by steel 
rods sunk into both buildings. These rods, while 
transmitting the weight of the new wall, will allow 
for the difference in expansion and contraction. 
When it is considered that the two buildings have 
reached the same temperature, the space is to be 
grouted with cement mortar.” 

It would be interesting to know how Sir B. Baker 
worked out the problem of dealing with the tempera- 
‘ture variations. Legitimate curiosity concerning 
the design has found frequent expression among 
engineers, and if the Egyptian Government possesses 
a note by Sir B. Baker giving more information on 
this subject, it would add to the interest of its annual 
Irrigation Report if it were to publish it as an appen- 
dix. 

The dam as it stands at present after the completion 
of the additions, viewed as a product of engineering 
skill, has been accused of excessive strength. The 
added thickness is practically the same from base to 
summit. The International Commission, which ad- 
vised the Egyptian Government on the general 
question of a storage reservoir for Egypt, with the 
view of enabling it to make its choice among various 
rival projects, fixed 4-5 tons per square foot as the 
maximum pressure to be allowed in the dam with a 
full reservoir. Actually in the Assuan Dam as 
originally built the maximum pressure was 4 tons per 
square foot with full reservoir. In Egypt, No. 2 
(1907), ** Despatch from the Earl of Cromer respecting 
the water supply of Egypt,” there is this statement 
by Sir William Garstin :—*‘ The stability of the raised 
dam will in every respect be equal to that of the 
structure now existing. When I state the fact that 
the strength of the present dam at Assuan is immensely 
greater than that of any similar construction in the 
world I think I have said enough to show that the 
most perfect confidence may be placed in the security 
of the new work.” 

Sir B. Baker admits that an unusually high factor 
of safety has been used in the design of the Assuan 
Dam, and justifies it in the following words :—‘ Hav- 
ing regard to the supreme national importance of the 
Assuan Dam as compared with ordinary dams, I 
have always held that what would be considered 
satisfactory elsewhere would not necessarily suffice 
at Assuan, as no shadow of doubt should exist in 
the mind of anyone, whether mathematician, engineer, 
or ordinary inhabitant of the country, that the 
Assuan Dam, when raised, would still remain not 
only strong enough, but stronger than any other 
important dam in the world.” 

It is among the enduring monuments of Egypt that 
the Assuan Dam, grown to full stature and girded 
with strength, has to take its place, more steadfast 
in faithful service to the living than the rifled tombs 
have been to the dead. 





PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 


WE give below a report of the progress in warship 
building in this country during the last six months. 

At Portsmouth rapid progress is being made with 
the King George V. and the Iron Duke. The first- 
mentioned vessel having satisfactorily carried out 
her steam and speed trials was commissioned on 
November 16th. Her propelling machinery was 
made by the Parsons Marine Steam Turbine Com- 
pany and she has eighteen boilers of the Babcock and 
Wilcox type in three boiler-rooms. The Iron Duke 
was launched in October. She is a vessel 580ft. long, 
80ft. beam, 26,000 tons displacement, and her launch- 
ing weight was between 8000 and $000 tons. Her 
keel plate was laid in January last. She is fully 
expected to be completed by the spring of 1914, as 
large quantities of material had been collected and 
deposited on the slip ready to be worked into her. 
The new ship, the Queen Elizabeth, which takes her 
place, is to be of a new battleship type, displacing 
about 28,000 tons and having a speed of 25 knots. 
She will not be launched till June. The Conqueror 
made more than 23 knots on her speed trials, though 
her official speed is only 21 knots. The Maidstone— 
speciaily built as a mother ship for submarines at 
Greenock—has arrived at Portsmouth. She is a 
vessel of 3600 tons displacement, 320ft. long, with a 
beam of 45ft., and a load water draught of 16ft., and 
is fitted with workshops for the special repair of sub- 
marines. —, 

The Audacious battleship was successfully launched 
from Cammell, Laird and Co.'s shipyard at Birkenhead 
on September 14th; she is 555ft. long, 89ft. beam, 
has a water draught of 27ft. 6in., and a displacement 
of 25,000 tons. Her propelling machinery, constructed 
by her builders, consists of Parsons’ turbines of 31,000 
horse-power, supplied with steam by Yarrow boilers, 
and give her an official speed of 21 knots. The Chat- 
ham protected cruiser, which was laid down in Chat- 
ham Dockyard in January, 1911, has been completed. 
She has a length of 430ft. and a displacement of 5400 
tons, her propelling machinery being by the Thames 
Ironworks Company, of Blackwall, designed to indi- 





cate 22,000 horse-power and to give her a speed of 
24-27 knots. 

The Fearless, scout cruiser, built at Pembroke Dock- 
yard and launched in June, and the Nottingham, now 
on the slip left by the Fearless, are to be fitted with 
similar Parsons’ turbines to those supplied to the 
Amphion. The latter ship is only to have two propellers 
instead of four as first intended. The Fearless is 
385ft. long, has a beam of 41ft. 6in., and a displace- 
ment of 3360 tons, and will be fitted with 
engines of 18,000 horse-power ; she should 
realise a speed of 25 knots. The Nottingham cruiser 
which is to be of 2000 tons greater displacement than 
the Fearless, She was laid down in June, and was, 
in November, framed fore and aft up to the main 
deck. 

The construction of an oil tank vessel has been 
commenced at the Pembroke shipyard ; she will be 
270ft. long, with a displacement of 2000 tons. She 
will have ordinary boilers, using coal as fuel and not 
oil, and she is to have a speed of 15 knots. A second 
order for an oil ship has been received at the yard. 
The work on the battle-cruiser Princess Royal, built 
by Vickers at Barrow-in-Furness, having been pushed 
on as rapidly as possible, the vessel returned to Barrow 
on September 11th after a very successful and satis- 
factory trial of her machinery, in which she is reported 
to have behaved splendidly and proved an excellent 
sea boat, having under favourable and adverse con- 
ditions attained and maintained a wonderful speed, 
said to have reached 29 knots under natural draught, 
and in a series of runs at full power a record speed 
of 32-4 knots. 

Turning now to the warship work effected in Eng- 
land by private builders of warships and constructors 
of their propelling machinery, we note that rapid pro- 
gress is being made by Hawthorn, Leslie and Co., 
Limited, of the St. Peter’s Works, Newcastle-on-Tyne, 
with the machinery of the Marlborough, built at Devon- 
port Dockyard, the engine shafting and boilers being 
already fitted in place on board. Similar progress 
has also been made with the machinery of the Notting- 
ham, built at Pembroke Dockyard, a large proportion 
of the engine and boiler material for which was deli- 
vered at Hawthorn’s works some time ago. The 
boiler material for the destroyers Rob Roy and Rocket 
—the hulls of which are being built by Messrs. 
Palmers Company at Jarrow and the machinery by 
the Parsons Steam Turbine Company—is now being 
delivered at Hawthorn and Co.’s shops. A sat’s- 
factory acceptance trial has also been run of the 
destroyer Christopher. A similar vessel, the Cocka- 
trice, is being prepared for her steam trials, and a 
third vessel of the same type and size is under con- 
struction. The boilers of the Garland, destroyer, have 
been built by Hawthorn and Co., Limited, and dis- 
patched—to Cammell, Laird and Co., the builders of 
the vessel—to Birkenhead. The work on the 
machinery and boilers of the Birmingham under 
construction at Elswick shipyard is also progressing 
steadily, and the Centurion, built at Devonport 
Dockyard. is now undergoing her steam trials. 

J. I. Thornycroft and Co., Limited, of the Woolston 
Works, Southampton, have during the past six months 
launched three vessels for the British Navy, viz., 
the torpedo-boat destroyer Hardy and the large 
paddle tugs Sturdy and Strenuous. The two 
destroyers of the 1912-13 programme referred to in 
our last report have been named the Daring and 
Dragon. 

After successful trials the torpedo-boat destroyers 
Firedrake, Lurcher, and Oak, built by Yarrow and 
Co., Limited, have been completed and delivered, 
the Lurcher attaining a mean speed of 35-34 knots 
during the official full-speed trial of eight hours. 
The twenty-one Yarrow water-tube boilers for the 
Chilian battleship Almirante Latorre are well 
in hand and those for the Chilian battleship 
Almirante Cochrane are progressing favourably. 
The coastguard gunboats, 80ft. long by 12ft. 6in. 
beam, propelled by motor engines of the Yarrow- 
Napier type, being built by the firm for the Re- 
public of Colombia, are nearing completion, and 
will be delivered early this vear. The four destroyers 
for the British Admiralty, the Haughty, Havoc, 
Hereward, and Hotspur, are also in hand. The con- 
struction of the battleship Rio de Janeiro for the 
Brazilian Government at Elswick is almost complete. 
The Almirante Latorre, also under construction there 
for the Chilian navy, is proceeding rapidly, she being 
partly framed and the inner and outer bottom plating 
in hand. The keel of a sister ship for the same navy, 
to be called the Almirante Cochrane, is to be laid 
down at an early date in the same shipyard. Palmers’ 
Shipbuilding Company has still the British battle- 
cruiser Queen Mary fitting out, together with two 
torpedo-boat destroyers for his Majesty’s Navy. 

Anti-rolling tanks, now adopted in merchant ships, 
are to be fitted in the George V. and the Centurion 
now being completed at Portsmouth and Devonport. 
This, it is to be remembered, is not the first time of 
their adoption in the Royal Navy, an old turret ship 
having been fitted with them, but they were at that 
time a failure. 

The battleship Marlborough was launched at 
Devonport in October, and her successor on the same 
slip will be a vessel of a larger size and built to carry 
13-5in. guns to fire a shot of 1400 lb. weight. 











INSTITUTE OF ITALIAN NAVAL AND 
MECHANICAL ENGINEERS. * 
(By our Italian Correspondent.) 


THE meeting of the Institute of Italian Nava 
Engineers, held in the Teatro Civico in Spezia on 
December 21st to 23rd, was of exceptional interest, 
both from the point of view of the uncontested capa- 
city of the readers of the various papers and of the 
high technical attributes of the majority of the 
audience. Among the latter were present, in fact 
to take part in the discussions, the On. Salvator 
Orlando, President of the Association ; Gen. Valsecchi 
of 8. Giorgio fame, representing the Minister of 
Marine ; Admirals Cerri, Pastorelli and Corsi ; Comm. 
Giuseppe Orlando; Col. Rota, director of naval 
constructions in Spezia; Col. Russo, of the Naval 
Engineering Staff; Captain Guidoni, the marine 
aviator; Ing. Laurenti, the designer of the Fiat 
S. Giorgio submersibles ; Ing. Scribanti, director of 
the naval college in Genoa ; and many others hardly 
less famous in Italian engineering circles. 

The papers may be divided, for English readers, 
into two categories, battleships and aviation ; but 
from this summary classification must be excepted 
the most interesting paper on the experiments made 
in Spezia arsenal with the Frahm anti-rolling caisson, 
and a treatise, with whose undoubted merits we 
hope to be able to deal in the future, on the practical 
udvantages of wood over metal in the construction of 
lighters and barges, a treatise ably expounded and 
copiously illustrated by Ing. Scribanti. 

Passing first to the subject of aviation, after 
touching for a moment on the original theory 
brilliantly propounded by the brothers Antoni on 
wing propulsion as exemplified by birds and insects, 
we come to the paper read by Captain Alessandro 
Guidoni, of the Naval Staff, the enterprising officer 
whose experiments with the hydro-aeroplane, or more 
briefly, the hydrovol, in Spezia Bay have already 
been noticed by THE ENGINEER. 

Captain Guidoni commences by tracing the birth 
of the machine with which his name is connected 
from the aeroplane launched from a ship, and the 
first attempts by Favre and Curtiss to construct an 
apparatus capable of taking flight from, and returning 
to, the sea. Special floats were then necessary, 
made with a plane surface inclined to the direction of 
the hydrovol’s course, so as to overcome the resist- 
ance of the water, and these were subsequently im- 
proved by various constructors until they assumed 
their present hull-like shape. 

Marine aviation may be said to date from the 
Monaco spring meeting of 1912, but it is premature 
to speak of the possible substitution of “scouts ” 
or “destroyers”? by hydrovols. The high speed of 
these latter is in their favour, their as yet limited 
radius and need of calm weather, together with the 
strain on the pilot’s nerves are, as yet, elements 
against them. For exploring an enemy’s country 
from the sea—in conjunction, of course, with special 
tenders—they have passed, however, into the realm 
of practice in the same way in which their use has 
been practically demonstrated for home work, and a 
new branch of military defence has been established 
in which Italy is ahead of other nations. 

Speaking of the hydrovol from the practical point 
of to-day’s knowledge, it presents certain advantages 
over its land brother in offering fewer difficulties to 
the airman. The flight may be comparatively low, 
for the hydrovol can take the sea anywhere, while 
wind eddies are less probable owing to the absence of 
ascending columns of air at sea. Hydrovols, as 
explorers for military purposes, have in short, an 
easier task than that allotted to aeroplanes. Flying 
at a normal height they can sight the enemy’s fleet 
long before they can be sighted, and can glean rough 
particulars as to numbers and size with little danger 
to the aviator. The object of the new engine is as 
yet a purely defensive one, and it will be employed 
to cover the entire seaboard by means of a number of 
stations, of which the nucleus has already been formed 
by Comandante De Filippi, with Venice as the present 
headquarters. Passing to the theory of the hydrovol, 
Captain Guidoni touches first on the fundamental 
difficulty of attaining enough speed on the water to 
raise the machine into the air. The mere substitution 
on an aeroplane of floats for runners implies increased 
weight, and so necessitates higher speed to impart 
the power of rising with diminished velocity during 
flight. It may be thought that with the gradual 
increase of speed, part of the force of gravity is 
counterbalanced by the vertical pressure of the air 
on the wings, thus lifting the floats by degrees and 
so diminishing their resistance; but in reality if 
the coefficient of fineness does not correspond to the 
high speed necessary to be attained, or if special 
forms of hull are not used, the total resistance of the 
apparatus increases rapidly up to the point at which 
it equals the value of the thrust of the propeller, and 
that, too, at a speed far inferior to the speed 
of flight, which we may call “critical speed.” 
Let us take, for instance, a hydrovol with float 
having a coefficient of fineness of 0-60. In Fig. 1 
is shown the diagram of the lift in ratio to the in- 
creasing velocities, and flight takes place at the point 
where the diagram cuts the horizontal line repre- 
senting the weight of the machine. Fig. 2 illustrates 
the thrust of the screw at the various speeds attained, 
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the resistance of the floats in the water and of the 
hydrovol in the air. The curve of the total resist- 
ances cuts the curve of the screw thrusts at a point 
corresponding to the aforesaid “critical speed,” 
which cannot, therefore, be exceeded by the machine. 
This theory can be demonstrated in practice if the 
thrust be temporarily increased by the employment 
of a tugboat or other means. From the moment 
at which the period of “ critical speed” is passed 
the apparatus quickens till it attains the velocity 
necessary for taking flight. 
There are several ways of resolving the problem :— 

(1) By endowing the hull with such a coefficient cf 
fineness that, taking into consideration the gradual 
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of the water, “flight speed” 
(2) By fitting the hull with hydro- 
(3) By adopting the hydroplane 


raising of it out 
can be attained. 
plane surface. 
type of float. 

The first method is beset with technical difficulties. To 
ensure a speed of 45 to 50 miles an hour the coefficient of 
fineness must be less than 0-35, so that a float of half 
a cubic metre and of normal width and immersion 
would have a length of 15 m. And even with these 
dimensions, which are certainly not adapted to 
solidity and lightness, it cannot be proved that 
success would be insured, since at high speeds the 
wave motion might invalidate the calculation entirely 

see Fig. 3. 

The second system gives the float a better shape 
for strength and lightness without considering the 
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Fig. 2-MACHINE WITH ORDINARY HULL 


resistance of the water. Figs. 4 and 5, in fact, show 
how the hydroplanes, which should naturally be 
underneath the floats, create a vertical thrust similar 
to the lift of an aeroplane, so that the curve of the 
forces of suspension cuts the line representing the 
weight at a point which corresponds to a speed much 
beneath ‘flight speed.”” From this moment the 
floats are completely free of the sea, while the ‘‘ water 
resistance,’ represented merely by that of the wings, 
diminishes rapidly as these latter emerge. The 
wings, even though made small, add to the weight 
and are apt to pick up seaweed, which may easily 
stop the aeroplane from attaining flight speed. 

The third and usual method consists in shaping 
the hull so as to create a vert’cal component of the 
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reaction of the water on the floats in motion, and the 
bottom of the floats must therefore be flat, especially 
towards the stern. The system has the advantages cf 
lightness, and of rendering the machine able to take 
flight in places where there is seaweed and to alight on 
land if need be. The disadvantages are in the shape of 
the floats, which is not conducive to solidity. Their 
sharp edges are hard to keep water-tight, they receive 
a direct shock from the water when settling on it, 
and, since the hydroplane surface is an elongated one, 
the vertical component of the water pressure de- 
veloped in motion is very limited, thus necessitating 
more time and space than in the preceding case for 
the hydrovol to take flight. The hydroplane hull 
behaves as in No. 2 method, and, as the speed in- 
* The horizontal divisions in Figs. 1-8 are cms, i 





creases, augments the vertical thrust of the aeroplane 
and that of the hydroplane up to the moment at 
which the weight of the hydrovol is perfectly balanced. 
From this moment the floats act solely as hydroplane 
surfaces and emerge gradually while their resistance 
diminishes by degrees until it. reaches vanishing 
point when the aeroplane leaves the water. 

Figs. 6 and 7 show curves analogous to the pre- 
ceding curves, and it may be seen from the diagrams 
of the propeller thrusts and resistances how the 
acceleration of the machine, due to the difference of 
these two forces, is. less than in the preceding case. 
For this reason, both the time and space employed 
in attaining ‘ flight speed ”’ are greater. 

The author then passed on to discuss the problem 
of equilibrium from the moment of starting to the 
moment of taking flight with an aeroplane having 
floats furnished with hydroplanes. The many and 
variable forces at work should, he said, be divided 
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into their vertical and horizontal components, con- 
sidering the path of flight as horizontal, although 
in reality such is not the case. 

These forces are :—(1) The propeller thrust which 
decreases as the velocity increases till it assumes the 
constant value which it possesses during flight. 
(2) The resistance of the hydrovol in the air applied 
at the centre of pressures, and which may be held 
to vary with the square of the speed. (3) The force 
of suspension or vertical thrust of the air on the surface 
of the aeroplane, applied also at the centre of pressure, 
and which increases with the square of the speed. 
(4) The force of gravity, a constant force applied at 
the centre of gravity. (5) The vertical thrust of the 
floats due to the displacement of their hulls, applied 
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Fig. 5—-MACHINE WITH HYDROPLANE WINGS 


at the centre of the hull of the system, and having 
a value given in the diagram in the figure. (6) The 
vertical thrust of the hydroplane wings, whose value 
is shown in Fig. 4, growing to a maximum and 
then decreasing to zero, and applied at the centre of 
pressure of the hydroplane wings, which is a variable 
point. (7) The resistance of the floats to the progress 
through the water, which varies with the midship sec- 
tion immersed and the square of the speed. (8) Vertical 
thrust due to hull form. (9) The force of inertia equal 
in every moment to the mass multiplied by the 
acceleration and applied to the centre of gravity. 

We have thus nine forces, five vertical and four 
horizontal, which must naturally be kept in a con- 
tinual state of perfect equilibrium. In the particular 


Weight of hydrovol. 








Fig. 6—MACHINE WITH HYDROPLANE HULL 


case studied the resultant couples are calculated 
as corresponding to the increasing values of the speed 
on the hypothesis that the shaft of the machine be 
horizontal. It is interesting to note that the resultant 
couple tends, in the first stage, to put the hydrovol 
down by the stern and in the second to set her down by 
the head—Fig. 8. 

Experiments with hydrovols can be made in the 
Froude basin, and with the aerodynamometer, but 
speed is limited when using the former, and we cannot 
therefore obtain for the model elements of resistance 
covering the entire range. The curves we can get, 
are, however, sufficient to afford us a surmise as to 
the values which are wanting, but the passage from 
the elements of the model to those of the actual 
machine is, as yet, based on hypotheses not con- 
firmed by actual experience. 





Passing to the practical side of hydrovol construc- 
tion, Captain Guidoni lays down the following useful 
axioms :— 

The floats should present a minimum resistance to 
air and water, and should be light and strong enough 
to stand the sea. They should not present a lateral 
surface which, being below the centre of pressure, 
may upset the hydrovol’s equilibrium should side 
gusts be net with. They should have enough volume 
to ensure certain stability when the hydrovol is 
moving on the water, and, lastly, whatever be their 
number and shape, the arrangement of them should 
have sufficient transverse and longitudinal meta- 
centric height to ensure stability even when the motor 
is stopped. 

The shape should be elongated, with the bottom 
made on an inclined plane. The old Favre and 
Curtiss models with lenticular section have been 
abandoned, for though the inclined planes favoured 
the rising from the water, yet the floats which were 
frequently broken by the sea offered also great resist - 
ance to the wind, given their inclination and the fact 
that they lowered the centre of pressure of the 





Fig. 7- MACHINE WITH HYDROPLANE HULL 


machine. Now, every constructor has his own 
model, the most popular being the parallelopiped, 
on account of its ease of construction and economy 
in material. The cylindrical shape with square 
stern and cuspid-shaped bows like a torpedo, is also 
advocated. It has least surface and has no need of 
longitudinal bracing, but, though it couples to these 
advantages those of offering little resistance and of 
not creating secondary pressures which disturb 
equilibrium during flight, it yet presents the draw- 
back of offering great resistance to the water and of 
thus obliging makers to add submarine inclined 
planes to facilitate the raising of the floats from the 
sea. 

The volume of the floats should be at least double 
the volume displaced when the machine is still ; 
too small floats have the tendency to dive their bows 
into the sea when the engine is started. They should 
be able to keep the sea even when choppy, and should, 
of course, be divided into water-tight compartments 
made with well varnished sailcloth bulkheads and 
filled with inflated bags of india-rubber. Wood is 
the best material for their construction, as affording 
longitudinal resistance and strength against blows. 
Metal is less good, for iron and brass cannot be 
thicker than #; mm. and aluminium than #4; mr, 
Such a skin is therefore easily deformable. Mahogany 
and cedar are to be recommended, with a density of 
0-6, straight grain and boards of slight thickness ; 
while the three skins diagonally built should be 
separated by sailcloth smeared with a solution of 
celluloid and fastened together with copper rivets. 

The principal requisites from the military point of 
view are high speed, great range, stability during 
flight, sufficient speed on the water, quickness in 
rising and good static stability. To rapidity of 
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Fig. 8S—-RESULTANT OF APPLIED FORCES AND INERTIA 


flight several other advantages should be sacrificed, 
for this quality increases insensibility to atmospheric 
conditions and diminishes the attention necessary 
on the part of the aviator. As for the range, when it 
is considered that modern “ scouts” steam 30 knots, 
it will be seen that an exploration of 150 kiloms. 
made at sunset can only protect the home fleet for 
a few hours. In its quality as boat, the hydrovol 
should be able to perform at reduced speed a distance 
equal at least to that of its flight, so as to ensure tke 
safety of the aviator in case of accident. The power of 
rising quickly is essential, so as to allow the machine 
to be kept in small harbours where the water is calm 
and flight can be taken in rough weather. The diffi- 
culties of rising from a rough sea are very great, 
and the attempt should always be made in the teeth 
of the wind, since the *‘ flight speed ”’ of the hydrovel 
is thus diminished by the velocity of the wind. The 
static stability is necessary to enable the aviator to 
move during flight for the purpose of watching the 
engine, and all these qualities should be obtained 
in a monoplane hydrovol with a single float, without 
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stays to the wings and with tail and horizontal ordnance factory with its ammunition laboratory and 


rudder in the stern. 

The paper, which was passed without discussion 
and with a vote of thanks, was illustrated by drawings, 
of which we give particulars in a table below, of the 
principal types of hydrovols, and was brought to 
a close with a special compliment to the new model 
latterly shown by the Breguet firm, but not as yet 
practically tested—Figs. 9 and 10. This has one 


tioat closed in and fitted with two lateral extensions | 


| proving ground, the forges for light and heavy work, 
| the railway works, steel works, iron and metal foundry, 
| the general engineering works, the boiler works, the 
| bridge building works, and the central power-house, 
| which supplies current for power and light to the whole 
|factory. There is an unusually well-equipped labora- 


|tory in which all material entering or leaving the 


| factory is chemically and mechanically tested. 
Personnel.—The immunity from strikes which the 
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Area 

Span 

Length... 
Weight 

Motor, Salmson 
Speed ... 


or wings which increase the transverse stability 


and facilitate rising. The aeroplane is a double | 


tandem monoplane, and the tail support forms with 
the float one single “ air-hull’’ which one may judge 
to be endowed with a minimum resistance. The 
four-bladed propeller is at the extreme bows, 
while the motor and mechanism with two-speed 
gear is protected from the sea. The 110 horse-power 
Salmson motor should give a speed of 110 kiloms. 
and a radius of action of 100 kiloms. 
are not lacking, it may be considered as showing a 














Though defects | 


of cadmium and precipitated with iodine; phos- 
phorus by solution in nitric acid, precipitated with 
ammonium molybdate. The amount of oxygen con- 
tained in copper is measured by micro-photography ; 
the oxide shows as blue spots, the area of which is 
measured. The micro-photographical apparatus, by 
Reichert of Vienna, is very neat and has a con- 
venient device by which the image of the polished 
section can be thrown either into the camera or into 
| an eyepiece for visual examination. There is 
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30 sq. m. 

11m. 

9-5 m. 

1100 kilos, 

120 H.P. 

140 kiloms. p.h. 
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Figs. 9 and 10—THE NEW BREGUET HYDROVOL 


factory has enjoyed for years past is ascribed to the 
considerate treatment of the workpeople. On payment 
of one penny per week any man can join the workmen’s 
institute, which affords valuable advantages to its 
members. The institute is a fine building in the town 
of Pilsen, erected by the company. 
theatre and dancing hall accommodating 1400 people, 
and is well equipped with library, reading-rooms, 
and baths. There is an excellent canteen and a 
restaurant with a spacious garden. The institute 


is managed by the men themselves, the firm supply- | 


| 











A Ee ee Sped, | 
Category. Maker. ae | ." a de — | mi kiloms. | System of floats. 
| | per hour. | 
A wi {Rep .... 20 | 11-6 |} Fob 400 80 125 Central hydroplane  ..._... ( 
B {Curtiss ... ... 20-6 | 8-75 | 8-30 430 | 85 Curtiss ... 110t0o120 
C @& | Donnet-Lévéque u- iz ep | BS 330 | 50 Gnéme 110 s 
D. s x -| 21 | 10-50 | 9-5 380 | 80 ,, 130 = oe 
E § |Short... ... | 50 15 | 12-6 — | — | Lateral fusiform 
§ | | 
Y ey Ro 12-70 10 _— _ — | Central hydroplane and _ lateral 
| } | | fusiform 
G ‘Caudron ... --fe 21 6-5 — | 50 Gndme — | Lateral lenticular ... 
H Voisin... ... ..4 46 13-5 | 8-5 — | ma a se a is 
:. .. Borel... ne |} 18 11-5 | 8-75 | 80Gnéme ... 102 Lateral hydroplane 
J +4 | Sauchez-Besa ... | 56 | 16-60 | 11-50 —_ 100 Renault 90 £- Se. Se ee aor 
K 3 | Calderara... | 70 17-6 | 16 770 =| 100 Gnéme ... — Central and lateral bydroplanes 
= 1h i . | : | } with wings 
L € }) Nieuport ... 23 | 12-3 | 8 420 | 100 _ ,, ...| 130 Lateral hydroplane 
M 3) Astra... | 5O 12-3 ee 800 | 100 Renault... 100 ee 5 
N +S | Henry Farman 50 13-2 | 8-3 — | 70 Gnédme 90 55 “= 
O +‘ |M. Farman 56 | 16-4 :°as — | —- — & oe 
P ~ | Train.. 24 | #12-94 | 8-44 80 Gnédme 100 Central hydroplane 
Q Guidoni 50 | 14-20 | 12 a Mee 70 Lateral with wings 
re age 3 | 136 | 865 500 | 70 95 ‘ M 


and marks, in 
of departure 


progress on the machines now in use 
Captain Guidoni’s opinion, a _ point 
towards real marine aviation. 








THE SKODA STEEL WORKS, 
BOHEMIA. 

Tue Skoda Works started as a small factory in the 
year 1859. The special advantages which it enjoys, 
namely, cheap coal, pure iron, relatively cheap 
labour, and a situation near the junction of three 
great railways, have enabled its energetic and enter- 
prising directors to raise it to its present position as 
by far the largest steel works in Central Europe. 

Skoda is now a company with a capital of a mil- 
lion and a quarter sterling, paying a dividend of 12 
per cent. on its original shares. It employs over 
7500 men, and the works cover an area of 360 acres, 
besides the coal mines and the artillery range. The 
commercial centre and head office are at No. 3, 
Kantgasse, Vienna, while the works and technical 
directorate are at Pilsen, Bohemia. 

The principal departments of the works are the 


PILSEN, 





ing the buildings and fittings. It includes butchers’ 
and bakers’ shops, a dairy, and a laundry. The 
institute has lately embarked upon the building of 
workmen’s houses, and over 200 double cottages have 
already been erected. The men work fifty-three 
hours a week, the hours being from 7 a.m. to 6 p.m. 
(Saturdays 7 to 5), with a half-hour interval for break- 
fast and one and a-half hours for dinner. The wages 
vary from 3d. an hour for labourers to 1s. 2d. for skilled 
hands, overtime being paid time and a quarter. 
Central Office.—This is a fine building containing 
the drawing and other offices, the laboratory, and the 
testing house. The drawing-office is fitted with both 
vertical and horizontal boards, most draughtsmen 
preferring the latter. The chemical laboratory is 
very fully equipped. The calorific value of coal 
is measured by consuming a briquette between electric 
terminals in a steel vessel containing oxygen at twenty 
atmospheres. The composition of metals and ores 
is determined by various processes; nickel and 
copper are determined by electrolysis; carbon by 
the Clorleis process of solution in chromic and sul- 
phuric acid; sulphur by solution in hydrochloric 
acid, the gas being received in a solution of acetate 


It contains a | 


Parallelopiped float. 
Tail and rudder astern 


Sc 


Swain 


| electric furnace for determining the temperature at 
which steel hardens ; this is measured by a thermo- 
couple of platinum and platino-rhodium, and the 
| eritical point is shown by the flick of the galvanometer 
needle. In the steel works there is a self-registering 
pyrometer on the same principle, which takes and 
records the temperature of five furnaces. Each fur- 
nace is automatically connected to the galvanometer 
every two minutes, and the indicator diagram shows 
a chain of dots for each furnace, giving a complete 
record of its temperature." The temperature of an 


Particulars of Drawings of Hydrovols shown by Capt. Guidoni. 


Deseript’on, 


Jrd nary monoplane. Central tor, edo-shaped float and smaller float 
under tail 


Small size and simplicity 


Modification of Short’s hydroaeroplane. Four floats, three torpedo- 


shaped and one for floating. The fourth, of parallelopiped shape, 
constitutes hydroplane surface for raising machine from water 


Land part of machine fitted with four floats of lenticular section 
Three lenticular floats ; no tail ; horizontal rudder placed forward 
Ordinary parallelopiped floats 


99 9 
Large dimensions. Three principal floats for raising purposes, and 


auxiliary float at tail 


Two hydroplane floats, and small one at stern 
Two principal floats, and one auxiliary under tail, in almost parallelo- 


piped form, with bows made on inclined plane 
Idem 


Large floats and cuspid-shaped bows 
Single fioat large enough to secure transverse stability 


ingot is taken with the Wanner telescope pyrometer. 

Testing house.—Thisis well equipped and is kept hard 
at work, samples of every run of steel and of every 
casting and forging being taken. All test pieces are 
of a length of ten times the diameter, and all gun 
forging test pieces are cut across the ingot; this 
must be remembered in considering the tests given 
below. The machine most used, on account of its 
rapid and convenient working, is a hydraulic self- 
registering testing machine by J. Amsler-Laffon, of 
Schaffhausen,. worked by an electric pump. A pipe 
from the hydraulic cylinder connects with a small 
plunger which actuates the dial and which also moves 
a pencil point vertically up and down a cylinder 
covered with paper, which revolves as the test piece 
stretches. The yield point is then apparent as a 
break in the curve traced by the pencil. Other 
machines are a large steelyard machine, of which the 
traversing weight has been reduced so as to give ten- 
fold readings, an ordinary dynamic pendulum for 
cross-breaking tests, and a Charpy pendulum for 
longitudinal shock tension tests. The latter machine 
was illustrated in THE ENGINEER of July 29th, 1910. 

The following are average tests of untreated steel 
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Fig. 2—ARMATURE WHEEL FOR A LONDON ELECTRIC STATION 


taken on test pieces 20cm. long and 2 em. in dia- 
meter :— 
Tons per square inch, 


Yield, Break. Elongation. 

Skoda nickel gun steel for 12in. A per cent. 
tubes and jackets bis seeces, das: ames 46 , 

3 per cent. nickel steel for cranked 

marine and loco. axles A Seg 45 16 
Carbon steel for loco. axles ... 36 16 
Steel railway tires, lst. quality 52-5 12 
- ¥ 2nd quality 46 13 
ie me 3rd quality 39 16 
O-dinary cast steel ... ... .. ae 15 
Gun-shield steel 80 ... 105 5 


German and Austrian customers do not usually 
specify maximum limits. 

Raw materials.—The works are in the West Bohe- 
mian coal and iron district. 


The factory owns an an- 











| carbon, 2. 
| 0.05 per cent. phosphorus, and only a trace of sulphur; 


thracite mine andasoft coal mine. The current price 
in the district for coal on the truck is 8s. 6d. per ton for 
anthracite‘and 6s. for soft coal. The annual consump- 
tion of the Skoda Works is nearly 200,000 tons. The 
factory does not own blast furnaces, but buys Swedish 
and Styrian pig. The former analyses 3.5 per cent. 
5 per cent. silicon, 1 per cent. manganese, 


the Styrian pig runs 3.5 percent. carbon, 1.5 per cent. 
silicon, 1 per cent. manganese, 0.03 per cent. phos- 
phorus, and 0.01 per cent. sulphur. 

Steel works.—These comprise six Siemens-Martin fur- 
naces, -both basic and acid, aggregate capacity 180 
tons, the largest being of 50 tons. There is a large 


Harmet fluid-compressed steel plant, consisting of a | 


reinforced cylindrical ingot mould of 5ft. internal 


diameter with an upper conical portion, closed at the 
top. A hydraulic ram at the bottom forces the cast 
ingot up into the conical portion under an aggregate 
pressure of 10,000 tons, which is maintained for twelve 
hours. Gun forgings of 50 tons and over are made in 
this press, and the ingots, while still red hot, are lifted 
out by a 120-ton crane and run on special wagons 
into the re-heating furnaces in the heavy forge. All 
castings are re-heated and annealed in special gas 
furnaces. The annual output of steel is over 30,000 
tons, which goes to all parts of the world. Portions 
of the famous Niagara turbines were cast at Skoda. 
Heavy marine castings are a speciality, and are sup- 
plied to Japan and to most countries in Europe. 

The moulding shops are fitted throughout with the 
most modern appliances, machine moulding being 
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much in evidence, while pneumatic rammers are 
everywhere in use. Small moulds are dried in cham- 
bers heated by the waste furnace gases, large moulds 
by hot air conveyed in flexible metallic pipes. Cast- 
ings are trimmed while hot either with pneumatic 
tools or with the oxy-hydrogen jet. 

The steel finishing shop is equipped with over 200 
machines of the most modern design, the largest of 
which are driven by special electric motors and are 
capable of taking castings up to 12 metres in dia- 
meter. There are surface plates of as much as 
250 square metres in area, on which the work is set 
up. The machines in this shop enable castings of 
50 tons and over to be finished within working limits 
of 1/10th millimetre. 

The pattern-making shops.—These are now working 
night and day in two eleven-hour shifts. Electric 
tools are used throughout, and a special feature is the 
exhaust gear for carrying off sawdust and shavings, 
which is fitted to every machine. All wood is 
thoroughly dried in a hot air chamber before use. 

The principal engineering shop, which measures 
560ft. by 140ft., is shown in Fig. 1. It is specially 
arranged to give an equally-diffused light, and is 
glazed with glass of a peculiar light blue colour to 
reduce the glare. The shop is worked on the prin- 
ciple of reducing handling, shifting, and re-setting of 
work to the minimum. There are numerous large 
surface plates, some measuring 60ft. by 25ft. Any 
large job, such as a 12ft. turbine casing, is set up on 


one of these plates, and a dozen or more electric | 


one man. It is capable of cutting through metal up | less screw let into its upper face. This action can 
to 2in. thick, while a larger pattern cuts up to 2}in. | be worked by one man with great ease. Numerous 
The gases are made in the works by electrolysis. | turrets for three 12in. guns, side by side, have already 
The railway shops turn out wheels for locomotives | been supplied. An order for fifty land defence 
and trucks, with weldless forged tires, and straight | machine gun cupolas is in hand; these are cast in 
and cranked axles. The standard spoked truck wheel | one piece of steel 8in. thick, to take either one or two 
is made as follows :—The web and spokes are pressed | machine guns, the entrance being from below. These 
at one operation, the hole for the axle being made at | cupolas can also be employed as advanced observing 
the same time. A second press punches out the | stations for fortress guns. Besides guns of medium 
blanks between the spokes. To form the rim the calibre, numerous naval casemate and deck guns of 
web is mounted on a horizontal axle between collars | calibres of 3in. and under are in hand. A variety of 
and revolved between special rolls; two bevelled | fortress guns and guns upon wheeled carriages for 
rolls are applied to the sides and one to the face. | field, mountain, and siege artillery is in course of 
This machine, by Breuer and Schumacher, of Diissel- | completion. Among the latter may be noted a 6in. 
dorf, does its work quickly and well. The central hole | heavy field howitzer, 15 calibres long, with compressed 
is then bored and ground, a taper of 0.25 millimetre | air run-up, on rear trunnions with balance spring, 
being given, and the face of the rim is turned. Tires | firing up to 70 deg. elevation, and weighing 50 ewt. 
are weldless and are made in the usual way by/|in action. The 4in. field howitzer with differential 
enlarging the hole in the centre of an ingot between recoil has the cradle trunnions in rear and is balanced 
rollers. The roller applied to the inside is held up| in the loading position; it traverses on a central 
to its work by a hydraulic ram under a pressure | pivot. It has spring running-up gear, and the action 
of 400 atmospheres, while the outer roller is re-| of the spring in checking recoil is assisted by a small 
volved by a steam engine; there is an automatic | buffer with a valve in the piston to reduce the resist 
gauge which withdraws the inner roller when | ance to running up. An over-run of Qin. is allowed 
| the correct diameter is obtained. ‘The tires are turned | in case of a miss-fire, and a forward check buffer is 
| and shrunk on, a shrinkage of 1.5 mm. on the diameter | provided. The howitzer can be fired from the for 
| of a 4ft. wheel being allowed. The axles are ground | ward position if necessary. The piece has twin 
| and pressed in under a pressure of 50 tons. The | elevating arcs pivoted by radius bars to the cradle 
| factory turns out 600 complete wheel sets a month, | trunnions ; the maximum elevation is 70 deg., the shel! 
| besides about 120 truck wheels a day. | weighs 32.5 lb., muzzle velocity 1150fs. over 20 dey. 
The heavy forge is next to the railway works. It | elevation and 1000fs. at lower elevations. ATnotable 





| 
| 
| 
| 
} 





Fig. 3—-GUN MOUNTING SHOP, SHOWING 12-INCH AND 9.2-INCH TURRETS 





contains several hydraulic-steam forging presses, the 
largest being of 5000 tons capacity. Each,of these 
presses is served by two cranes of 80 tons and 40 tons 
respectively. The 5000-ton press has a steam cylinder 
80in. diameter, to which steam at 150 lb. per square 
inch is admitted. The piston-rod forms a hydraulic 
plunger 12in. in diameter, while the ram cylinder is 
38in. in diameter. A separate cylinder is used for 
the return stroke. Forgings up to 80 tons are made 
with this press, hollow forging on a mandril being the 
rule. Each press has a special electric handling 
machine for turning and shifting the forging. All 
the presses are actuated by steam from the power- 
house: 

The boiler works constitute the oldest portion of 
the factory. The Skoda boilers have been famous for 
many years, and a very high standard of workmanship 
is maintained. The welding of plates in situ is a 
Skoda speciality, enabling plate work of complicated 
form‘to be turned out at a comparatively low cost. 


shaping machines, milling machines, drills, &c., are 
picked up by the gantries and bolted down around 
it. It would be quite impossible to cope with the 
vast variety of work in hand if every pieee were taken 
on a tour round the shop to different machines to 
undergo successive operations. The Skoda engineers 
have realised that the only practical system is to 
bring the tool to the work wherever possible, and they 
show great skill and ingenuity in the application of 
this method. Among the numerous types of work 
turned out by this shop may be mentioned recipro- 
cating and turbine engines, oil and gas motors, 
pumps and condensers, automatic conveyors, lifts, 
hydraulic and freezing plants, and machinery for 
breweries and sugar refineries. A view of an arma- 
ture wheel made at these works for a London electric 
station is given in Fig. 2. 

The bridge building department is an open space | 
of levelled ground, about 150 yards by 100 yards, with 
electric cables laid below the surface and live contacts 
available at every 10 metres. The girders, plates, 
&c., are drawn into position by portable electric 
winches ; they are cut up on the spot with the oxy- 
hydrogen jet, and the burnt surfaces milled off where 
necessary. All drilling, riveting, and shaping is 
done on the spot with portable electrically-driven 
machines. The small oxy-hydrogen jet machine 
consists of two tubular steel reservoirs, each containing 
about 3 cubic feet of gas at 160 atmospheres or 
hydrogen at 140 atmospheres respectively, with | 45-calibre 12in. guns for the navy. These are rifled 
flexible pipe and mixing nozzle, and is mounted on a | with uniform twist and have the Skoda wedge breech, 
four-wheeled truck which can be wheeled about by | the block being on rollers and traversed by an end- 


THE ORDNANCE FACTORY. 

The ordnance factory produces every description of 
guns, carriages, and mountings, from 16in. downwards, 
on a very large scale ; thus the complete armament 
of two battleships and three cruisers was completed 
in thirty months, while 1200 field carriages were 
supplied in fifteen months, besides a vast amount of 
other work. The work in hand includes twenty 


‘and spoke shoes. 


feature isthe sight, which carries the usual clinometer 
and cross-levelled panorama telescope ; the sight is 
of the drum pattern with separate range scales for the 
different,charges. The index is set to the charge in 
use, so that the elevation is always ordered in ierms 
of the range, the procedure being the same as with the 
field gun. This improvement is now adopted in all 
field howitzers made on the Continent. On 4ft. 
wheels with 3} mm. shield, the weight in action is 
23 ewt., which is moderate in view of the great range 
of elevation. Views of the differential recoil 10 cm. 
Skoda howitzer are given on page 64. 

The Skoda field gun, pattern 1911, of which eighteen, 
with limbers, wagons, and 6000 rounds of ammunition, 
have been supplied to China, has several points of 
interest. It is of 75mm. calibre, 29 calibres long. 
firing a 14.3 lb. shell with a muzzle velocity of 1640 
foot-seconds. It has a new buffer with piston valves, 
which enable the check-buffer plunger to be dispensed 
with, and a single column @f running-up springs. It 

_ traverses on the axle, subsidiary shields being fitted 
to fill up the space between the main shield and wheels. 
The piece is elevated by an arc. The independent 
line of sight gear consists of a lower pinion which 
elevates the arc with the sights and the. gun, and an 
upper pinion which elevates the gun with respect to 
the arc. The panorama telescope is fitted with an 
extension to raise it above the shield. The breech 
action is of the Skoda wedge type, and the firing gear 
can be actuated from either side. The 4ft. 3in. 
wheels are of wood with three felloes, twelve spokes, 

The weight in action with 3 mm. 
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The weight limbered up with 
thirty-two rounds is 30.5 cwt. The limber is of the 
honeycomb pattern with spring limber hook. It is 
balanced so that the weight of 11 lb. at the point of 
the pole is invariable whether full or empty and with 
or without the men. The shielded wagon is of the 
non-tipping pattern. One wagon per battery carries 
a tripod observatory, two legs fitting into sockets at 
the back of the box and one resting on the perch, 
The observing shield, in two halves, is carried under 
the wagon. The height of the observer’s eye is 
18.5ft. The wagon, with thirty-two rounds in limber 
and fifty-five in body, weighs 31 cwt. without the 
observatory, which, with the observing shield, weighs 
2.2cwt. A fuze setter to take one shell at a time, 
without differential corrector, is carried. Nine ammu- 
nition wagons and one store wagon per battery are 
supplied. 

The mountain guns and mountain howitzers are 
of interest. In one pattern the gun is weighted so as 
to reduce the recoil by two longitudinal segments, 
each weighing 56 lb., attached by bayonet joints to 
the chase. This has one advantage over the Schneider- 
Danglis weighted gun used in Greece and Russia, in 
that the gun is in one piece without separate breech 
piece. The Skoda differential recoil mountain gun 
has springs assisted by a buffer and rear trunnions. 
It fires a 14.3 lb. shell, muzzle velocity 1120 foot- 
seconds, at elevations up to 40 deg., and forms 
four loads of 230 Ib. net, the gun shield and 
ammunition shield ‘forming a fifth load. Views 
of the differential recoil 75 mm. mountain gun 
are given on page 64. A number of _ high-velo- 
city balloon guns for the Austrian army and navy 
are in course of construction, but no details of these 
are available. Machine guns of the Skoda pattern 
are also turned out by the ordnance factory. This 
machine gun is remarkably accurate and is of simple 
construction, the number of parts being compara- 
tively small. A speciality of the ordnance depart- 
ment is the construction of motor lorries for military 
purposes. 

The ordnance factory and its subsidiary shops are 
equipped with over 1000 of the most modern machine 
tools, many of which are ingeniously devised special 
machines designed and constructed in the Skoda Works. 
The erecting shop of the ordnance department is 
provided with deep pits up to 10 metres in diameter, 
in which the great naval and coast defence turrets are 
mounted and tested. There are always four or five 
of these turrets in course of erection—see Fig. 3—and 
as soon as a turret has been tested it is immediately 
stripped to enable the next to be assembled. The 
service of inspection throughout the ordnance depart- 
ment is very thoroughly organised, which is of great 
importance in view of the high degree of precision 
required. A number of the best and finest measuring 
tools and machines are at the disposal of the workmen, 
enabling very accurate work to be turned out. The 
ordnance department also manufactures every descrip- 
tion of shells, fuzes, and ammunition. Shells are 
made both with long and short points and caps. The 
Skoda Works have their own types of shrapnel and 
universal shell, and their fuzes are claimed to be safe 
against prematures and very regular in action. The 
ammunition laboratory adjoins the proving ground 
at Bolewetz, near Pilsen, and includes numerous 
shops and magazines. 

The power-house.—Coal for the power-house arrives 
in the factory broken to the size of road metal and quite 
clean. It is discharged from the trucks into a row of 
bunkers 120 yards long, each with a sliding door at the 
bottom. On withdrawing any one door the coal in the 
bunker falls on to a belt transporter which runs the 
whole length under the bunkers, and is conveyed to the 
automatic stokers in the boiler-house, which is on a 
lower level. The boilers are both Cornish and tubu- 
lar, and supply steam to three Rateau turbines 
aggregating 7000 horse-power, coupled direct to gener- 
ators developing together 5745 kilowatts. There is 
also a 2000 horse-power compound reciprocating 
engine and dynamo in reserve. The whole of this 
machinery was made in the works, except the gener- 
ators, which are by Siemens-Schuckert, and give a 
three-phase current at 360 volts. A few machines, 
of which the revolutions have to be regulated with 
special precision, are run on continuous current The 
boilers also supply steam direct to the hydraulic 
forging presses, to the air compressor for the pneu- 
matic tools, to the condenser air pump and centri- 
fugal circulating pump engines. The whole of the 
shops and offices are warmed by the exhaust steam 
from the forging presses. 

The machine tools in the works come from every 
part of the world. The Skoda directors find it pays 
to use the best tools, wherever they are made, and 
Austrian, English, German, American, and Swiss 
tools may be seen at work side by side. Horizontal 
face plate lathes up to 40ft. in diameter are used for 
turning roller rings and fly-wheels; these are by 
Breuer and Schumacher, of Diisseldorf. Many of 
the smaller tools are by the Lodge and Shipley 
Machine Tool Company, of Cincinnati. Tools of pre- 
cision are by Armstrong Whitworth’s, and wood- 
working machinery by Kirchner, of Leipsic. Some 
very neat quick-stroke steam hammers in the small 
forge are by Bement Miles, of Philadelphia ; auto- 
matic lathes by Reinecker, of Chemnitz, who also 
supplies an automatic machine for cutting steel bevel 
wheels ; shell and cartridge making machinery by 


shield is only 18.5 cwt. 





Ehrhardt of Diisseldorf, and Greenwood and Batley, 
of Leeds, and rifling machines by Whitworth. Some 
neat electric drilling machines, to drill in any direc- 
tion, are by Defries, of Diisseldorf, and a universal 
shaping machine by Droof and Rein, of Bielefeld. 
A special machine, by Zeiss of Jena, is used for cutting 
lettering and devices upon guns and upon brass plates 
attached to mountings. Sunk-faced type are set 
up in a forme and the workman traverses a pointer 
over the face of the type, while a cutter similar to a 
dentist’s drill, borne on a pantograph frame, cuts the 
inscription to a reduced scale. Where high cutting 
speed is required American tools have till lately been 
found the best, but the German makers are now over- 
taking them in this respect. Generally speaking, 
there is a tendency throughout the factory to take 
light cuts, and the power of the machines is not fully 
utilised. 

There are several other departments of the Skoda 
Works which we should wish to describe did our space 
permit. We may say generally that the organisation 
of the works and the manufacturing methods afford 
much that is novel and instructive to English engi- 
neers. 








ANNUAL REPORT OF THE SECRETARY OF 
THE UNITED STATES NAVY. 


THE annual report of Mr. G. v. L. Meyer, Secretary 
of the United States Navy, is of particular interest, 
inasmuch as it covers the closing year of the admini- 
stration of that service under the Republican party ; 
and, as might naturally be expected, there is at 
once a note of felicitation over work splendidly done 
and a tone of seriousness in surrendering the control 
of so important a national trust to the incoming party. 
The programme of naval increase is handed over to 
the Democrats with the burden of appropriation 
augmented by their failure to make a fitting pro- 
vision for the line of battle during the last session 
of Congress. Whether or not the new administra- 
tion will respond to Mr. Meyer’s recommendations 
is a matter of question. 

After quoting with approval Washington's words, 
“If we desire ts avuid insult, we must be able to 
repel it; if we desire to secure peace, one cf the 
most powerful instruments of our rising prosperity, 
it must be known that at all times we are ready for 
war,” Mr. Meyers passes on to discuss the needs of 
the American navy :— 


A continuing annual building programme necessary.—A total 
of forty-one battleships, with a proportional number of other 
fighting and auxiliary vessels is, in the opinion of the Secretary, 
the least that will place this country on a safe basis in its rela- 
tions with other world powers. This number should be reached 
as soon as practicable, and then the fleet should be kept up to 
its standard strength by replacing obsolete vessels with new ones 
by a uniform yearly replacement programme. The mobilisation 
ot the fleet demonstrated the need of battle cruisers and of 
smaller vesels, such as scouts, destroyers, gunboats, submarines, 
colliers, and ammunition ships. ‘the Department distinctly 
recognises the value of torpedo craft and submarines. It would 
be glad to have more of them, but it is of the opinion that until 
more of the old battleships are replaced it is wiser to provide 
for battleships than to sacrifice battleship strength for vessels 
of less military value. While only three battleships are included 
in the estimates for this year, the Department feels that the 
deficiencies of the fleet in other types of ships should be carried 
out in accordance with the recommendations of the General 
Board. This Board has furnished annually since 1900 a con- 
sistent and continuing programme. 

Recommendation of General Board.—-The General Board, in 
pursuance of consistent recommendations since 1900, recom- 
mends that provision be made for an increase of the navy at 
the coming session of the Congress by the addition of the following 
new construction :—Four battleships, two battle cruisers, 
sixteen destroyers, one destroyer tender, two transports, one 
ammunition ship, six submarines, one submarine tender, one 
supply ship, two gunboats, two sea-going tugs, one dry dock, 
one submarine testing dock. 

As heretofore, the American fleet has apparently 
maintained a high standard in all of the departments 
of gunnery. The problems given the ships at the 
times of battle practice are as realistic as reasonably 
possible, while keeping in mind the safety of the 
vessels and the men, and have furnished a great deal 
of valuable experience to everyone concerned. The 
competition between ships and among divisions 
is very keen, and this friendly rivalry produces the 
very best results. Engineering competitions are 
also now firmly established. 


During the past year the performance of the vessels has, 
almost without exception, been highly creditable, both as regards 
speed and economy. The larger vessels either exceed or fall 
but slightly below their contract speeds, which, in view of their 
increasing age, indicates a high state of efficiency and continued 
attention to details. The new destroyers, without exception, 
can and do duplicate, and frequently exceed, the speeds made at 
the time of their delivery to the Government. In the matter 
of smoke prevention, these oil-burning destroyers have con- 
stantly improved, and the entire flotilla can now steam at high 
speed without any smoke whatever, a fact of the greatest 
tactical and strategic importance. The submarines, in carry- 
ing out the requirements of the competition rules, have shown 
high surface and submerged speeds and ability to complete 
without assistance voyages of appreciable length. 

As was to be expected, the application of the 
eight-hour law to Government work has imposed 
financial burdens, and likewise affected the probable 
time of construction. Upon this subject Mr. Meyer 
reports :— 

The three battleships, Texas, Nevada, and Oklahoma, at 
present under contract, are building under the eight-hour law. 
‘The average price per ton of normal displacement of the three 
vessels in question, building under the eight-hour law, is 215.26 
dols. The average price of the preceding battleships built by con- 
tract, when the hours of labour were unrestricted, was 177.25 dols. 
per ton of normal displacement for the three preceding, and 
189.99 dols. per ton for the five preceding vessels. 





Within the province of ordnance, the report covers 
a number of interesting matters. 

Owing to the fact that the United States and France both 
use a nitro-cellulose powder, the deplorable accident to the 
French battleship Liberté furnished a basis for criticism of the 
American powder, and for assertions that similar disasters 
were to be anticipated in the United States navy. While the 
two powders are of the same general type, both being nitro- 
cellulose powders, they differ materially in the kind of solvent 
used, and French official reports show that their methods 
of manufacture, blending, and re-working are such as to cause 
the two powders to be radically different. Recent reports 
from France are to the effect that all powder now in service 
is to be withdrawn and replaced by powder exactly like that 
used in the United States navy. The specifications under which 
smokeless powder is manufactured for the army and navy are 
very stringent in requiring absolute purity of all material used, 
exceeding care in every portion of its manufacture, and step- 
by-step inspection of the powder from the raw material stage 
to the finished product. The regulations regarding stowage, 
care, and inspection of smokeless powder, both on shore and 
aboard ship, are comprehensive, and are very strictly observed. 
Since the adoption of the present type of smokeless powder by 
the Navy Department, not one accident has occurred due to 
decomposition or spontaneous ignition of the powder, a record 
which is probably not paralleled in any other service. 

No smokeless powder in which diphenylamine 
has been incorporated has as yet shown any signs 
of loss of stability, the oldest lot of powder containing 
this stabiliser being now four years old. The experi- 
ments with ozokorite as an agent for reducing the 
erosion of guns were brought to a conclusion during 
the year, it having been determined that, while 
powder charges with which ozokorite was mingled 
produced less erosion than charges containing the 
same weight of powder, but without any of this 
material, the disadvantages attending the use of 
ozokorite unfortunately more than offset its advan- 
tages. The cost of making powder at the naval 
factory at Indian Head has been still further lowered 
during the year, partly on account of the large 
amount of powder manufactured, and also because 
of direct economies effected in the operation of the 
plant. ; ; 

The question of installing magazine refrigerating 
apparatus in various ships has arisen from time to 
time during the year, and this action is consistently 
recommended. The fact that the immunity of the 
United States navy from serious accidents such as 
have befallen the French navy has been due, in a 
measure, to the extreme care exercised to keep smoke- 
less powder at a moderate temperature. 

Projectiles—There has been no marked change 
in the design of armour-piercing or common projec- 
tiles during the year, but armour-piercing projectiles 
of higher quality are now being furnished by contrac- 
tors. This advance is due to the natural develop- 
ment of the art of manufacture. 

Armour.—No radical changes. in composition or 
methods of manufacture have beengntroduced during 
the year, and the quality of arffour delivered has 
remained substantiaily the samé as that hitherto 
supplied. Both cemented and nonmgemented armour 
is being furnished, and it cannot definitely stated 
that either type is superior to other. Firings 
against experimental plates a after both pro- 
cesses have shown the possibility of producing armour 
of slightly higher quality than that already manu- 
factured, and a steady but slow improvement in 
quality is expected. Special-treatment steel plates 
for turret tops have shown a uniform improvement, 
due to changes in composition and methods of 
manufacture. ; 

Torpedoes and mines.—The torpedo situation has 
greatly improved during the past year. The two new 
types of. long-range, high-speed torpedoes referred 
to in the last annual report have been built, and 
have passed satisfactory tests. While it is not the 
policy of the Navy Department to publish details 
upon this subject, it may be stated that a comparison 
of the characteristics of these torpedoes with the 
best of those in service abroad indicates that the 
United States is at least abreast of all foreign countries 
in this respect. The service is, however, still lacking 
in numbers of torpedoes, and there is yet much to 
be hoped for in the way of improvement in their 
handling on shipboard, as the number of erratic 
runs and losses continues to be greater than can be 
contemplated with satisfaction. There has been a 
very marked improvement in this respect in the sub- 
marine and the destroyer flotillas during the year, 
and it is hoped that a similar improvement will be 
noted in the battleship fleet. 

Fuel.—The all-important subject of fuel~is’ dealt 
with by the Secretary of the Navy briefly but-pointedly, 
and the matter of oil fuel is made a topic of public 
concern by the action which the United States 
authorities have taken toward ensuring a sufficient 
supply. 

Steps have been taken for the construction of fuel.oil tanks 
as follows :—Pearl Harbour, Hawaii, one gasoline tank, 90,000 
gallons; one fuel-oil tank, 1,500,000 gallons ; Guantanamo, 
Cuba, five fuel-oil tanks, each 1,500,000 gallons ; Melville, R.1., 
one fuel-oil tank, 700,000 gallons; Norfolk, Va., one fuel-oil 
tank, 700,000 gallons; Charleston, 8.C., one fuel-oil tank, 
700,000 gallons; Key West, Fla., one fuel-oil tank, 700,000 
gallons. f 

The increased use of oil fuel and the fact that coming battle- 
ships will burn oil exclusively has led to a need for this fuel. 
There is abundant oil in the Government lands of Alaska, 
California, and Oklahoma, and the Department is negotiating 
for the transfer of some of these lands to the navy, having 
secured one area in Southern California by Executive order that, 
according to the estimates of geological experts, will produce 
250,000,000 barrels of fuel oil. With the completion of the 
Panama Canal, this oil can be transported to the Atlantic coast 
reservoirs at great saving to the Government over the present 
price of oil fuel. The addition of five oil-burning destroyers 
and increased use of oil by battleships fitted to use it has reces- 
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sitated an increase in the annual contract,” and additional 
tankage will be installed immediately at the present stations. 


Administration of the Yard.—With regard to the 
administration of the shipbuilding works and the 
training of engineers, the Secretary writes as follows: 

The present sub-division of work in the navy yards 
into a hull division and a machinery division has been 
eminently satisfactory. It has placed under one division 
all work pertaining to the structure of the ship and under 
the other all pertaining to her machinery, of whatever 
nature. Each division is under the direct supervision of an 
officer specially skilled in the work he controls, and the organisa- 
tion is such that efficient co-operation exists between the two 
divisions. The practical result is shown in the promptness 
with which repairs are undertaken and completed, the efficient 
manner in which the work is done, and the economy that has 
been effected. 

Mechanical training.—Believing that the efficiency of the 
fleet is essentially dependent upon the skill and training of its 
personnel, the Department has consistently endeavoured during 
the past year to improve the mechanical ability of both officers 
and men. The personnel of the navy is made up of persons 
of various mechanical ratings and ability——machinists, boiler- 
makers, coppersmiths, pipe fitters, carpenters, shipwrights, 
painters—men of similar trades and rating with the men doing 
like work in the various allied trades on shore. The navy 
maintains at certain shore stations post-graduate schools for 
both officers and men :—The Engineering Experimental Class 
and Station at Annapolis, the Electricians’ School at New York, 
the Seaman’s Gunners’ School at Washington, the Machinists’ 
Mates’ School at Charleston, the Ordnance Classes at Newport, 
Washington, and Indianhead, and the graduates of these schools 
returning to active service upon the completion of their appren- 
tice and post-graduate courses have rendered valuable and 
intelligent service in their various callings. The training of 
radio-telegraph operators has been extended, and a separate 
specialty made for these men which will result in much improve- 
ment in the naval radio service commensurate with its increasing 
use and importance. 

The Secretary ends his report with a strong plea 
for a Council of National Defence :—What the 
navy is striving for is to get the highest possible 
efficiency and preparedness for war. It is felt that 
a council of national defence will be an additional 
benefit to the navy and to the nation. It will in a 
way be a vehicle between the Department and 
Congress. In order to have success, there must be 
efficiency. To have efficiency, there must be a 
definite policy ; to bring about a definite policy, 
there must be co-operation and co-ordination of 
Congress, the army, and the navy. To obtain this 
co-operation, there must be an intelligent under- 
standing between the legislative and the executive 
authorities. The proposed council of national de- 
fence should be made up of two Cabinet officers, four 
Senators, four Congressmen, two army officers, and 
two navy officers. It would seem that this council 
would tend toward and result in a better under- 
standing and in a definite policy. The passage of 
a Bill creating the council of national defence is 
strongly urged, as the establishment of this council 
will have far-reaching and beneficial effects. 











Universiry CoLtieGE, Lonpon.—The eighteenth annual 
dinner of past and present students of the Engineering Depart- 
ment of University College, London, will take place on February 
7th next at the Imperial Restaurant, Regent-street. Sir Alex- 
ander B. W. Kennedy, F.R.S., Emeritus Professor of Engineering 
at the College, has consented to take the chair. Old students 
who have not yet received advice of this are requested to com- 
munieate with Mr. R. A. Bell, Assoc. M. Inst. C.E., Past Students 
Secretary, 116, Worple-road, Wimbledon, or with the secretary, 
Engineering Society, University College, London, Gower- 
street. An attempt is being made to compile a complete register 
of past engineering students and the secretary will be pleased 
to receive any information as to the whereabouts of any Univer- 
sity College, London, engineering students, 


NEW BRIDGES AT VANCOUVER, BRITISH 
COLUMBIA. 


No. Il.* 
THE GRANVILLE STREET BRIDGE. 


The Granville-street bridge consists of a 264ft. through 
swing span over the deepest water, and steel trestle spans 
at each side, the total length of the steel structure being 
2064ft. At each end of the steel work there is a timber 
trestle on piles, the total length of these two trestles being 
690ft. At the outer end of each trestle is an earth embank- 
ment upheld at its inner end by log cribbing. The total 
length of the work is 3290ft. The width of the structure 
is 56ft. overall, consisting of a 42ft. roadway with a double- 
line electric railway in the middle and a 7ft. footpath on 
each side. There is variation of tide in the False Creek 
of 16ft., and at high tide there is a total width of water at 
the point where the bridge comes of some i500-t., while 
at low tide the channel is quite narrow, and a considerable 
portion of the creek bed is laid bare. At a future date it is 
expected to excavate channels in the creek so as to provide 
ample water for all vessels at low tide, and a swing draw 











In the construction of these pile pedestals the piles were 
first driven penetrating to the cemented gravel Cribs, 
or boxes, 12ft. square, open at top and bottom, made of 
12 by 12 timbers laid horizontally, were built about the 
foundation piles and held in position by guide piles, which 
had been driven at the same time as the bearing piles. On 
the top of each crib there was built a cofferdam 14ft. high, 
similar in construction to the crib below and secured to it 
by long bolts. The bolts were so arranged that when the 
pedestal was completed the entire bolt could ve removed 
and the cofferdam released. The crib, with its surmount- 
ing cofferdam, was weighted by loading with large granite 
blocks, a total load of about 35 tons usually being necessary. 
The crib was then sunk by pumping out the mud, sand, 
or shells with a hydraulic elevator, consisting of a water 
syphon operated by large pump at about 100 lb. pressure. 
This elevator was supported by a derrick and was placed 
about the middle of the crib and lowered as the material 
was taken out and the crib sunk. A water jet, consisting 
of 2}in. pipe swung on a derrick, was in constant use in 
the crib, being moved around in various positions to loosen 
the material and convey it to the elevator. This jet was 
moved about constantly and considerable experience was 








PIVOT AND 


span provides opening for the passage of vessels. 
creek bed consists of from 8ft. to 12ft. of soft mud, sand, 
and shells, which are underlaid by a stratum of hard clay 
under which are 20ft. to 30ft. of soft clay, Cemented 
gravel, or conglomerate, is encountered at a depth of 


about 40ft. below low tide, rising toward each bank on a | 
In the main channel of the creek, where | 


gradual slope. 
the current is more rapid, the sott material has been 
scoured out, as it has also been towards the north shore. 

The foundations supporting the Granville-street bridge 


are of three types, consisting of (1) four pedestals in open | 
| derrick in such way that the concrete bucket could be 


pits ; (2) forty-four pedestals supported on piles ; (3) three 
piers resting on pneumatic caissons. The pedestals in 
the open pits are of the simplest type, and were built 
without difficulty by taking advantage of working during 
low tide. The pile pedestals or piers consist of bases 12ft. 
square and 10ft. deep, eaeh resting on nine piles, into which 
the piles project, and surmounted by pedestals about 
4ft. square on top battered down on four sides l}in. to 
the foot. The shafts of the pedestals are of varying 





heights, from l1lft. to 2lft., depending on their positions. 


* No. L. appeared January 10th 








ROLLER RING OF SWING SPAN 


The | necessary to determine the proper relation of the jet and 


elevator. _ © 
The cribs were sunk to hard{clay, averaging an amount 
of sinking about 10ft. The mud was thoroughly cleaned 


| out, and when in satisfactory position a layer of concrete 





was deposited through the water so as to form a sealing 
course, usually to a depth of about 3ft. The mixture was 
one part cement, two parts sand, and three parts gravel, 
mixed very wet. A tremie, consisting of a heavy pipe 10in. 


| diameter with a large hopper at the upper end, was used for 


depositing this material. The tremie was hung from a 
swung over the hopper. When pipe and hopper were 
filled the derrick would raise the tremie slightly, permitting 
the material to run cut of its lower end, and as soon as 
the hopper was almost empty the tremie would be lowered 
until the flow was stopped. Additional concrete would 
then be placed in the hopper and the operation repeated, 
In this way the concrete was deposited without being 
exposed to the water and without any opportunity for 
disintegration. After about three days, when the sealing 
course had set up hard, the water was pumped out of the 
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cofferdam and crib; the foundation piles sawn off to a 
correct height ; and the remainder of the concrete placed 
in the dry. Very little laitance, or scum, was found in the 
sealing course deposited in this manner, amounting to only 
lin. or less. After the footing course had been entirely 
completed, a form for the upper shaft was placed in the 
cofferdam and filled with concrete in the dry, the anchor 
bolts for the steel columns being placed during construc- 
tion. 

The forms for the shafts were made in one separate piece 
for each side, fitted neatly at the corners and held together 
by girts, or a hoop around the outside. Tongue and 
grooved boards l}in. thick were used for sheeting. After 
the concrete had been deposited it was possible to raise 
the whole form in its entirety with a derrick and set it into 
the next cofferdam with very little trouble. All the con- 
crete was carefully spaded so as to cause the mortar to 
flush to the surface and no retouching or plastering was 
necessary . 

The three piers founded on pneumatic caissons are 
adjacent to the draw span and were carred down and 
founded on rock instead of being placed on piles and con- 
forming to the other piers. This was because it is expected 
that the channels through the draw span will be dredged 
out and very considerably deepened, so that pile founda- 
tions were not suitable. The pneumatic caissons were of 
usual timber construction, providing walls 3ft. thick 
around the working chamber, and a solid roof over the 
working chamber of 5ft. thick of timber. These piers are 
founded on the cemented gravel only about 40ft. below 
low tide, so that their sinking offered very little difficulty. 
It might be of interest to mention the use of the hydraulic 
elevator, which was used for sinking the open piers in the 
early part of the sinking of the pneumatic piers. As 
stated, the first part of the material encountered in the 
river bed was from 8ft. to 10ft. of soft mud, sand, &c. 
Instead of ejecting this material from the caisson by blow- 
ing in through a pipe, the pressure being the difference be- 
tween the air pressure in the working chamber and the 
normal pressure outside. The caissons were therefore 
sunk this first part of their depth by the use of the hy- 
draulic elevator, just as it was used in the open cribs, 
except that it was handled by the men in the working 
chamber, and the necessary jets were handled in the same 
manner. For the first l0ft. of sinking the pressure was 
very light, there being only 3ft. or 4ft. of water at low 
tide. By a comparison of the two methods in two caissons 
of equal size (16ft. by 16ft.) it was found that with the 
usual blow-out method only 123 cubic yards were taken 
out in forty-two hours; and with the hydraulic elevator 
115 cubic yards in nineteen hours. Thus the elevator 
operated at almost twice the speed of the ordinary blow- 
out method. The pneumatic caissons were surmounted 
by cribs which were filled with concrete as the sinking 
progressed, and which extended up below low water. 
These cribs in turn were surmounted by removable coffer- 
dams similar to those used for the open piers, in which 
the shafts of piers were constructed. 

The steel trestle consists of twenty-deck plate girder 
spans, each 80ft. long, and five deck plate girder tower 
spans, each 40ft. long. The girders are supported on 
steel bents and towers resting on concrete pedestals, which, 
in turn, rest on pile foundations having their tops encased 
with concrete contained in boxes built of 12in. by 12in. 
timbers. The swing span, which is 37ft. above extreme 
high water, rests on a concrete pivot pier, supported by a 
pneumatic caisson sunk to bed rock. The diameter of 
the drum is 26ft., and that of the shaft under the coping 
30ft. This span is supported at each end by a steel bent 
resting on two pedestals built on pneumatic caissons, 
which, on account of the possibility of future dredging, 
were sunk deep into a mass of concreted gravel and 
boulders. The smallest square caisson that could be 
handled was 16ft., which permitted a base 10ft. by LOft. 
The height of shaft of the pedestals is 23ft., average height 
of crib and caisson 30ft., and each pedestal is 7ft. by 7ft. 
on top. The draw protection is built of Australian hard- 
wood piles, driven to refusal, and sway braced and sheathed 
with untreated Douglas fir. The pavement consists of 
4in. creosoted blocks of Douglas fir, resting on 4in. creo- 
soted fir planks supported by 6in. by Qin. ties, 30in. 
centres, these, in turn, being supported by 4in. shimming 
timbers bolted to the stringers. The pavement is crowned 
4in., being level for 5ft. in the centre. The stringers used 
in this bridge are of “‘ Bethlehem special ’’ section, as in 
the Westminster-avenue bridge. The length of the 
columns in the bents supporting the steel trestle is about 
36ft., and they are spaced 24ft. centres, the longitudinal 
and transverse sway bracing consisting of four-angled 
laced I struts. There are three expansion points pro- 
vided, necessitating six sliding pockets. The swing span 
is, of the centre bearing type, with riveted Pratt trusses 
30ft. deep, spaced 24ft. centres. The cross-girders and 
stringers are similar to those in the steel trestle. The 
span is operated by a No. 12 A railway-type Westinghouse 
electric motor wound for 500 volts direct current. The 
machinery is arranged in a house on the top of the span at 
mid-height. 

The final estimate of the cost of superstructure was 
£61,100, and that of the substructure £29,250. The total 
quantity of steel in the bridge is 2241 tons, of which 458 
tons are in the revolving span. 

Both this bridge and that described in our previous 
article were designed by Waddell and Harrington, consult- 
ing engineers, of Kansas City, who also supervised the 
erection of the entire structure. The contractors for the 
sub-structure were Armstrong, Morrison and Co., Van- 
couver, B.C., who also did the assembling and erecting of 
the superstructure, which was manufactured by the 
Dominion Bridge Company, of Montreal. We are enabled 
to give herewith, and on page 68, a number of views of 
the bridge in various stages of construction. 








THE APPLICATION OF POWER TO ROAD TRANSPORT.—A special 
course of six lectures on “‘ The Principles of the Application of 
Power to Road Transport ” is to be given by Mr. H. E. Wimperis 
at the Technical College of the City and Guilds of London Insti- 
tute, Leonard-street, City-road, Finsbury, E.C. The lectures 
will be given on Thursday evenings at eight o’clock and the first 
will be given on the 23rd inst. Particulars may be obtained on 
application to the Registrar at the Institute, 








BRITISH ENGINEERS AND CHINA. 
By C. A. M. Smrru, M. Se. (Tai-Koo, Professor of Engineering 
in the University of Hong-Kong). 

Iv was like a long cool drink after a march under the 
blazing sun, that issue of THE ENGINEER for November 
15th, which brought us a message of hope and made 
us feel less than 10,000 miles from “‘ home.’ We 
had been at work for exactly three months, when 
the mail brought us the good news which set our 
pulses beating. ‘“‘Help from home—it is coming 
to you!’ Then our efforts had not-been in vain ? 
Ours had been no idle boast when we vehemently 
protested that the old country still leads the way in 
enterprise, scientific progress, and invention. 

These lines are written within a fortnight of 
Christmas, but we have only just received the tech- 
nical papers of the second week of November. The 
mail arrived on the Saturday afternoon ; we heard 
the gun-fire two hours before, and we waited ex- 
pectently. Would the technical papers at home 
stand by us? Well, we have had the reply, and it is 
not too much to say that many a British engineer 
at work in China and along the China’ coast to-day 
feels grateful to THE ENGINEER for the splendid 
effort which it has made on behalf of applied science 
in the University of Hong-Kong. We will go forward 
in the fight sure of this most encouraging fact—that 
whether we fall beneath the heat and burden of this 
struggle in the tropics, or whether we demonstrate 
to the world that the old spirit of determination still 
lives in the inhabitants of those islands in the Atlantic 
which mean to us the sacred word ** home ;”’ what- 
ever our fate, the work will go on, others will fill 
our places, reinforcements will follow. 

We are, indeed, filled with gratitude to THE 
ENGINEER and those of its supporters who have 
been spurred into action by its clear-cut statement 
of what is happening out here. But the reader 
must pause and searchingly ask himself the question, 
* What have I done ?”’ Did you read your favourite 
journal on November last and then limply let it fall 
with a muttered ** I should like to help, but —-——.”’ 
Shame upon you if you did! That was not the spirit 
which animated your forbears, who made famous 
and respected the word “ Englishman” along the 
China Coast, and who ran up the flag upon the barren 
rock which is now the greatest port in the world. 
But it is not too late. The girdle which now encircles 
the earth will carry your message for a trifling sum. 
** University, Hong-Kong,” is our cable address. 
If you have not yet written to tell us that you are 
sending the gas or oil engines or the dynamos or 
motors—or the other things which you market— 
sit down and do it now. We are fighting your battle 
under the tropical sky; surely you will send us 
some ammunition! Think imperially. 

Many, many years ago your fathers in North 
America fought their enemies and they conquered 
nature; and to-day Canada offers you people at 
home the colossal sum of seven millions for a navy 
to defend your trade. Not so very long ago the 
Malay Straits—but why tell the story, for the Dread- 
nought presentation is more eloquent than words. 
Yes! Our fathers did the pioneer work; they 
“carried the white man’s burden,’ and they have 
made a market for your goods so that in Great 
Britain to-day you support a population twice as 
large as would be possible without external trade. 
And how did your fathers find the markets ? 
They paid the penalty—disease, discomfort, that 
home sickness which is very real in places of isolation 
—all these things they suffered that you might 
inherit the best places of the earth. And when other 
nations wished to filch from your fathers that which 
they had won by the sweat of their brow they took 
up the sword and they fought. And in this year 
of grace you and [ teach our children these things 
as history and speak with reverence of Trafalgar and 
Waterloo. 

But to-day the fight is still maintained. It is more 
scientifically developed, but it is no less brutal. 
The wars of to-day are commercial wars. In China 
the battle is just beginning. Your rivals lull you 
into a sense of false security, and you yourselves say 
“Sufficient for the day is the evil thereof.” But 
out here, on the China Coast, we see live signs and 
portents of which at home you have but a dim 
re-echo. We see that the immediate future will 
decide the vital question, ‘‘ What shall be the lan- 
guage of trade in China?’ We hope and believe for 
great things from the British Engineers’ Association, 
which will, we are certain, help us immensely. Listen 
to the words of Sir Frederick Lugard, the first Chan- 
cellor and the chief inspirer of this University. He 
wrote, only six months ago: ‘It is, moreover, 
hoped that the Hong-Kong University will be largely 
instrumental in making King’s English the pre- 
dominant language in the Far East, as pidgin English 
is already in business and commerce. Such a result 
would no doubt bring in its train important political 
and commercial benefits. For instance, a man 
trained in the engineering formule of other Western 
nations would not understand British catalogues 
and engineering particulars, and would draw up his 
specifications in accordance with the gauges and 
standards with which he was familiar.” Do you 
want new China to understand your catalogues ? 
Yesterday there came to the University a pale 
worn-looking official, whose whole appearance told 





us that he had spent most of his life under the blazing 
rays of the tropical sun ; and as I showed him round 
our empty laboratories, and as I told him what 
[ knew the firms at home would do, the colour came 
back to his cheek and his step seemed that of a 
younger man. ‘ Here are the show-rooms,”’ I cried, 
“the machinery will come from home—they will 
help us!” And the pale man stopped and looked 
hard at me and said, ‘“‘ Are you sure they understand?” 
For a brief second my courage failed me. Had this 
man also asked for help, and had he been refused? 
But only for a moment did I falter. Then I pulled 
out from my pocket-book two precious cables. The 
pale-faced visitor read them both, and realised that 
two firms had already answered the cry for help. 
Lifting up his head and squaring his shoulders, he 
gripped my hand as in a vice, and cried, * Thank 
God they understand.” 

Then he told me the story of the specification 
for a bridge drawn up in French and of how the prize 
fell to our good friends, but trade rivals, the French. 
Why ? Because the Chinese official who drew it up 
had been trained in the science section of the Uni- 
versity of Paris. . . . Do you know what the 
Americans did ? They arranged to educate so many 
Chinese students per annum in their Universities 
instead of having a money indemnity for the Boxer 
riots! And I saw them in the engineering schools 
in America using American machinery. 

Do it now. Write it in your heart that to-day is 
the best of all days for you to do your share for British 
trade in China. Send your offer of apparatus —it 
will pay you. We want every bit of equipment we 
can get. We want wealthy manufacturers to endow 
chairs. We could faithfully use in the interests of 
the Empire £250,000, and it would be but bread cast 
upon the waters. We want to raise a beacon light 
on this granite island which shali guide the trade 
and enterprise of Great Britain. We want to tell 
the whole wide world that the Empire leads. Surely 
you will help us if you have not already done so. 
We will hand in your name to many thousands as 
one worthy of your sacred heritage if you will act 
at once. The engineer is the man who does things. 
Cable your offer at once. 


In the hope that the above communication from 
Professor Smith may cause some of our manufacturers 
to see the real need of helping the University, we 
append a list of apparatus that is still required for the 
laboratories. In orde: to avoid unnecessary dupli- 
cation, it is desired that all firms which desire to 
send their products to Professor Smith should first 
communicate with the Secretary of the British 
Engineers’ Association, Caxton House, Westminster. 

MECHANICAL ENGINEERING DEPARTMENT. 

Heat Engines Laboratory.—(1) All kinds of oil engines, to use 
crude or refined oil up to 20 horse-power. An opportunity is 
offered to exhibit engines suitable for motor boats or electric 
light plants. (2) Gas engines and gas producer. Three engines to 
have coupled generators, direct curreat, 20 kilowatts, 110 volts. 
(3) Small exhibition sets steam turbines, say, 5 to 20 horse- 
power, with condensing plant if possible. (4) Refrigerating plants. 
Small oil-fired water-tube or locomotive boilers. (6) Indicators 


for steam and gas engines. (7) Condensing plants. (8) Gauges. 
(11) Injectors. (12) 


(9) CO, recorders. (10) Calorimeters. 
Weighing machines. 
Workshop.—({1) Small lathes. (2) Drilling machine. (3) 


Planing machine. (4) Small tools. (5) Any measuring appli 
ances. The machine tools to be separately driven by a direct- 
current 110-volt motor with switchboard and ammeter, &c. 


CIVIL ENGINEERING DEPARTMENT. 


Strength of Materials Laboratory~—(1) A 10-ton testing 
machine. (2) Wire testing machine. (3) Cement testing 
machine. (4) Extensometers. (5) Hardness testing appliances. 


(6) Impact testing machine. (7) Apparatus suitable for micro- 
scopic study of motals. 

Hydraulics Laboratory.—({1) Centrifugal pumps up to 15 horse- 
power. (2) Pelton wheel up to 15 horse-power. (3) Turbines 
up to 15 horse-power. (4) Water meters. (5) Plunger pumps. 

Surveying.—(1) Theodolites. (2) Levels. (3) Plane tables, &c. 

LEECTRICAL ENGINEERING DEPARTMENT. 

(1) Ammeters, voltmeters, wattmeters (up to 100 ampéres, 
500 volts). (2) All kinds of testing sets. (3) Motors (direct- 
current and alternating-current) and generators. About 
5 horse-power desirable, but two dynamos of 25 kilowatts, 
direct current, 110 volts, are required. (4) Switches and switch- 
(5) Transformers (about 5 kilowatts). (6) Rotary con- 


gear. 
verter (about 10 kilowatts). (7) Motor generator (about 10 
kilowatts). (8) Rheostats. (9) Telegraph and _ telephone 
apparatus. (10) Samples of wires, cables, and fittings generally. 


(11) Photometric apparatus. 


PHYSICS AND CHEMICAL LABORATORY, AND 
LIBRARY. 


Apparatus and instruments are required suitable for Physics 
and Chemistry laboratories. It is also desired to obtain a 
complete reference library of engineering works and authors 
and publishers are earnestly invited to assist the Engineering 
Department by presentation of copies. ‘There will shortly be a 
great demand in China for all technical books. 








TECHNICAL AND EXPERIMENTAL INSTITUTIONS.—The Royal 
and Imperial Technical Experimental Office in Vienna, IX 2. 
Michelbeuern-gasse 6, is projecting a register of all the technical 
experimental institutions at home and abroad, and seeks the 
following data :—The special branches of technology covered 
by the experimental institution ; its address; names of the 
controllers and experimenters ; date of the foundation of the 
Institution; further information ; whether the institution is 
independent or in connection with a technical school or with 
a manufactory, society or an industrial company ; whether 
it is accessible to all or was only founded for private purposes : 
and. finally, particulars as to its arrangements and methods of 
working. The Office also takes note of all novelties and 
everything calculated to stimulate interest in the domain of 
technica] experiment, 
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RAILWAY MATTERS. 


JANUARY 10th, as we announced in our last issue, was the 
jubilee of the opening of the London Metropolitan Railway, 
the first section, that from Bishop’s-road to Farringdon- 
street, having been opened on January 10th, 1863. On the 
first day 40,000 passengers were carried, and in the first 
year 9,500,000, there being a ten-minute service. In 1912 
there was a 14-minute service, 375,000 passengers being 
carried per day and 101,000,000 in the year. The total 
number of passengers carried since 1863 is 3,500,000,000. 


THE managing board of the Finnish Railways has pre- 
pared a project of supplementary expenditure for the year 
1914, involving a sum of 2,074,180 marks for various 
services. At the same time estimates have been pre- 
pared for new construction to cost 4,998,300 marks, 
and for the acquisition of fresh rolling stock, value 
4,289,000 marks. This will include 19 locomotives, 
4 restaurant cars, 4 long cars (first and second class), 
10 long cars (third class), 250 closed goods wagons, and 
100 open wagons. 

AccorpD1nG to the Electrician a certain number of cars 
on the Great Northern, Piccadilly and Brompton Tube 
have been fitted with a centre door opening inwards. 
These doors are completely under the control of the con- 
ductor from his platform. and can be either bolted or 
unbolted by merely pressing a small lever. Each doorway 
is connected with electric lights on the conductor’s plat- 
form and in the driver’s cab, which light or go out, accord- 
ing as the doors are bolted or unbolted. No train is 
therefore started until the light by the driver’s side 
assures him that all the doors are closed. In the event 
of the Piccadilly Tube adopting the system for all its 
trains the other tube companies amalgamated with it 
would follow suit 


AN exceedingly powerful and heavy locomotive has just 
been censtructed by the Great Central Railway Company 
at its Gorton Works, and will be used to haul both 
heavy goods and passenger trains at express speed. 
This engine has some notable features. The usual outside 
cylinders have given place to inside cylinders, which are 
2lhin. in diameter, with 2Sin. stroke. The boiler is 
5ft. 6in. diameter, 17ft. 2in. in length, and weighs over 
20 tons. Engine and tender when in working order 
total over 122 tons. To obtain the greatest efficiency with 
economy, the boiler is fitted with the Robinson type of 
superheater, and in compliment to the popular general 
manager, the engine has been named “Sir Sam Fay.” 
‘Lhe engine will be sent over to the International Exhibi- 
tion, to be held at Ghent next summer. 


Art the late Congress of Italian Railway Engineers, held 
in Palermo, the paper on “ Electric Traction as a Railway 
Problem,” dealing with the vexed question of the relative 
merits of monophase and three-phase current and read by 
Ing. Pietro Lanino, President of the College, attracted 
special attention, and gave rise to the following vote :— 
“Seeing that the Italian railways after ten 
years of experience have established the three-phase 
system, and thoroughly organised it this Con- 
gress is of the opinion that the State railways would be 
well advised to advance on the lines laid down towards 
a progressive and rational development of electric trac- 
tion persevering in the system hitherto followed 
with such admirable results, but keeping at the same time 
a vigilant eye upon the same movement in other countries, 
and holding themselves ready to take them up should new 
and more modern methods really prove by practical 
demonstra tion their superiority over, or at least their 
equality with, the three-phase system.” 





THE Great Central Railway Company has now in hand 
the complete widening of its line between Wrawby Junc- 
tion and Brocklesby Station, a distance of approximately 
5} miles, loops having been provided for a part of the 
distance about eighteen months ago. The work com- 
prises, in addition to the provision of two additional 
running lines, the remodelling and improvement of the 
stations at Barnetby—the junction of the Doncaster, 
Gainsborough, and Lincoln lines—and also at Brocklesby, 
which is the junction of the Immingham, New Holland, 
and Grimsby lines. The level crossing eastward of 
Barnetby Junction Station will be dispensed with, the 
highway from Brigg being taken underneath the railway 
by means of a subway. The platforms at Brocklesby 
will be considerably lengthened, and the highway from 
Uleeby will be carried over the railway by means of a 
bridge with raised approaches having gradients of 1 in 25. 
The new lines will be on gradients varying from level 
to 1 in 200. About 50,000 cubic yards of excavation will 
be required for the widening, and, in addition, the surplus 
filling required is estimated to be about 55,000 cubic yards. 
The work was begun early in October last, and is expected 
to be completed in about twelve months’ time. It is 
being carried out to the designs and under the direction 
of Mr. J. B. Ball, the engineer-in-chief of the Great Central 
Railway. 


A TyPE of lubricator which was developed to meet the 
requirements of electric locomotive service through 
the St. Clair Tunnel was recently illustrated and described 
in the Electric Railway Journal. The oil for this lubricator 
is contained in an air-tight receptacle of one-quart capacity, 
whence it is led to the wheel flanges by pipes and sprayed 
upon the flanges by jets of air. The air is supplied from 
the main reservoir by a jin. pipe, which is connected to 
the oil receptacle above the surface of the oil. A branch 
of this pipe is connected to the oil delivery pipe which 
leads to the flanges. When used with electrical equip- 
ment the air is controlled by an electric push button, 
so that the lubricant is applied only when needed, as on 
curves. This apparatus has been in successful operation 
since July 10th, 1910. The six electric locomotives to 
which it has been applied haul 1000-ton trains up and down 
2 per cent. gradients on which flange wear had been quite 
heavy, owing to the many curves and the rather low centre 
of gravity of the locomotives. This lubricator has so 
improved conditions that 50,000 miles and more are made 
between wheel tire turnings. This means that the wheels 
can be removed for turning at the same time that the 
armature is removed for commutator dressing. The 
former mileage made between tire turnings was from 
12,000 to 25,000 miles. Filtered reclaimed armature 
bearing oil is used as the lubricant. 





NOTES AND MEMORANDA. 


THE subject of petrol air gas lighting has recently been 
dealt with in a paper read before the Illuminating Society 
by Mr. E. Scott Snell. The question of the cost of light 
from petrol at the present time, it is pointed out, is one of 
great interest, and a great deal of argument. Firstly, 
because no two makers seem to agree upon a definite 
figure, such wide claims being made as from id. to 4d. 
per 1000 candle-power-hours, and, secondly, because the 
price of petrol itself has fluctuated between excessive 
extremes. One point the author insists upon is that the 
price of light from petrol must be a function solely of the 
price and value of the spirit itself, and cannot be influenced 
by the methods of its generation, given that the apparatus 
does its work efficiently, leaving no residue in the car- 
buretter. 

Ir took a pull of 364 tons to break the largest hoisting 
cable in the world, when sections were tested early in 
December in the 800,0(0 Ib. testing machine of the Fritz 
Engineering Laboratory at Lehigh University, South 
Bethlehem, Pa. Three tests were made, all highly satis- 
factory. A portion of the cable that had been in use for 
@ year and a-half withstood a pull of nearly 300 tons. The 
construction of this cable is said to be without precedent in 
rope-making. It consists of six strands, each of nineteen 
wires, twisted around an independent wire rope centre, 
thig centre having six strands of nineteen wires each. 
twisted around a hemp core. The finished cable is 
7810ft. long, and weighs 125,360 Ib. Cars with a capacity 
of 100,000 lb. of ore are lowered by means of this cable 
down an inclined plane 5800ft. long. 

To tin sheet copper on one side, metal is taken of the 
correct gauge, or within one number of that size, and then 
cleansed with the usual pickles and by scouring with sand 
or swarf and sand. The sheets are then coated with a 
killed spirit flux. They are next placed upon an holder 
laid at an angle of 45 deg. to the tinning pot, so that the 
excess of tin will return by gravity. The molten tin is 
poured over the copper sheet, and any excess wiped off 
with mops made of plumber’s tow. The oxide formed 
on the reverse side of the sheet, from the heat of the molten 
tin, is removed by dilute sulphuric acid pickles. The 
sheets are washed and dried, and then, if necessary, rolled 
again to gauge, and polished. For cleansing tinned 
articles there is nothing better than whiting mixed with a 
little kerosene oil, the surface being polished afterwards 
with a little of the dry whiting or Vienna lime. 

Exectric furnaces for melting ferro-manganese are 
now being employed in the United States and the Con- 
tinent, and there is no doubt that in many cases they could 
be successfully employed in English steel works where 
low-carbon steel is made. It has been shown that by the 
use of molten ferro-manganese the quantity required can 
be reduced from 20 to 30 per cent., and the steel is less 
liable to break in rolling, owing to the increased activity 
of the ferro-manganese, and its complete diffusion and 
regularity throughout the ingots. If the melting is done 
in a cupola the loss is from 20 to 22 per cent., while the 
loss in electric furnace melting is under ]4 per cent., a 
saving of 20 per cent., which far more than counter- 
balances the cost of electric melting, which should not 
exceed 30s., with power at 0-d. per unit. Electric 
furnaces of the ordinary steel-melting types are being 
employed for this work, 

HEATING a building by means of steam pipes embedded 
in the concrete floor has been successfully accomplished 
in the chassis testing building of the Moline Automobile 
Company, Moline, Ill. The structure is 120ft. long by 
60ft. wide, with door openings extending completely 
across the ends of the building. The workmen are obliged 
frequently to lie on the floor in making necessary repairs 
and adjustments, and on this account it was desired to 
keep the floor surface comfortably warm. To accomplish 
this l}in. steam pipes spaced 42in. on centres were laid 
2in. below the surface of the 6in. floor slab. The concrete 
is reinforced locally against cracking, due to the expansion 
of the steam pipes, by corrugated galvanised iron pipes 
enclosing the former. Below the floor slab 8in. of cinder 
fill are placed as an insulating material. It-is stated that 
with only five small metal radiators additional it is possible 
to obtain a uniform temperature of 65 to 70 deg. Fah. 
throughout the building. 

TRE mechanical department of the Cedar Rapids and 
Marion City Railway, Cedar Rapids, Ia., has designed and 
built a fireproof oil and waste cabinet for use in the different 
departments of its shop where oil and waste are required. 
The advantage in the design is found in its simplicity and 
comparatively low cost. The cabinet consists of a jin. 
sheet steel case, 26in. by 26in. by 70in. in size, reinforced 
at the corner by lin. by lin. by fin. angles. The inside of 
this case is fitted with two shelves supported on lin. angles. 
The one across the door opening is turned so that the leg 
extends above the level of the shelf to form a shallow bin. 
The upper shelf is made into a clean-waste storage bin by 
riveting a plate across the opening so as to enclose the 
lower one-third of the shelf. The bottom shelf or floor 
of the cabinet may be used for storing oil and grease 
cans used in regular work, and the middle shelf is used for 
storing light oil in cans and oilers. The cabinet is fitted 
with a door pin hinged at four points, and provided with 
a strap-iron latch. 

Tue results of some extensive experiments on the 
action of electricity on concrete were presented at the 
last convention of the National Association of Cement 
Users in Pittsburg. A report is contained in the Electrical 
World, of New York. It appears that on unreinforced 
concrete the only effect is a migration of the water-soluble 
elements. Non-reinforced concrete buildings are there- 
fore immune from trouble arising from stray earth currents. 
They might, however, be injured by the earthing of cables 
carried in conduits embedded in the concrete, since these 
conduits would then act as electrodes. It is recommended 
that waterproofing membranes should be applied to the 
surface of reinforced concrete in preference to adding 
waterproofing substances tothe concrete itself aspreventives 
of electrolysis. Painting or otherwise coating iron with 
an alkali-resisting metal preservative before embedding 
it in concrete may serve to minimise the dangers of 
electrolysis, but no such coating has been found that does 
not prevent the formation of the bond between the concrete 
and iron when the concrete sets, 





MISCELLANEA. 


A PENNSYLVANIAN law requires that the position of all 
electrical apparatus in a coal mine shall be shown on a 
map, together with the capacity of each motor, generator 
or transformer and the nature of its duty. In accordance 
with this law, a pamphlet has been issued by the Federal 
Bureau of Mines showing the symbols it is proposed should 
be tsed, and asking for suggestions for changes and 
additions. 


Some difficulty is being experienced by the Japanese 
telegraph service owing to the damage caused to the 
submarine cables off the coast of Japan by fishing trawlers. 
Owing to the profitable nature of the business, there has 
recently been a large increase in the number of trawlers, 
with the result that an interruption of the cable service 
is frequently caused. The authorities of the Government 
Telegraphs and Agriculture Departments are at present 
conferring as to the steps to be taken to overcome the 
difficulty. 


AN important transmission line is now under construc- 
tion by the Swiss Beznau Electricity Works for the supply 
of power to the Ronchamp coal mines, near Relfort. 
The line is eighty-four miles long, and will transmit some 
6000 horse-power at a pressure of 70,000 volts, three- 
phase. The very long average span of 650ft. will be 
employed, with steel towers weighing from two to three 
tons each, and suspension insulators according to the most 
recent American practice. It is a double-circuit line, and 
over 200 tons of copper will be required. Power will later 
be taken from the Olten-Gésgen station, now under con- 
struction. It is interesting to note that the line passes 
through territory of three countries, Switzerland, Germany 
(Alsace-Lorraine), and France, via Anwil, Liestal, Miinchen- 
stein, Waldighofen, Niedersept and Belfort. 





AccorDING to the Ironmonger, the suspension of high- 
pressure lamps by wires across the streets has met with 
great success in Germany; while in the case of roadways 
lined with trees, suspension over the middle by means of 
a pole with a long arm to which the lamp is attached has 
proved popular. Lamps of from 1000 to 4000 candle 
power have been put into use, usually with from one to 
five mantles. In Berlin high-pressure gas lighting has 
been adopted on an extensive scale, for while about 
four miles of streets were lighted in this manner in 1905, 
an extra thirty-two miles of high-pressure lighting we-e 
added in the period 1905-1911, and a further extension 
of forty-two miles is contemplated. In many parts of 
the world high-pressure gas is to be seen as applied to 
street lighting, but in Germany the applications have been 
much wider, and goods stations and other enclosed or 
semi-enclosed spaces are frequently lighted by this means, 


In view of the increasing use of platinum in the arts 
and sciences and the fact that it is worth nearly three 
times as much as gold, the Jewellers’ and Silversmiths’ 
Association has suggested to the Assay Offices the desira- 
bility of establishing a system of hall-marking of platinum 
wares so as to guard as far as practicable against the per- 
petration of fraud by the supply of mere alloys of platinum 
in place of the pure material. It is rather a mystery that 
the supply of platinum should continue to be so limited, 
seeing that it is known to occur in several regions of the 
earth, and bearing in mind its great usefulness and the 
fact that for certain purposes there is no substitute. 
Platinum articles at £10 or more per ounce are not the 
kind of goods which the average ironmonger can afford 
to stock in any quantity, but it is desirable that anything 
rrofessedly made of this precious metal should be genuine 
and not a mere colourable imitation. As the hall-mark 
proposals will, if adopted, bring grist to the mills of the 
Assay Offices, there is not much doubt of these authorities 
agreeing to do what is asked of them. 


AN ice-breaking car ferry to connect Prince Edward 
Island with the mainland is to be built, by the 
Canadian Government, as soon as practicable. Under 
prevailing conditions no merchandise can leave the island 
for a rail journey without being transhipped from the 
island railway to a steamer, and from the steamer to a 
railway in Nova Scotia or New Brunswick. ‘This is both 
a costly and slow process. Moreover, the imited storage 
space and the uncertainty which sometimes characterises 
the sailings of the winter mail and passenger steamers have 
prohibited the disposal of produce at the season of the 
year when prices are best. With the car ferry in operation, 
it will be possible to load produce on the island into cars 
that can go straight through to Boston, Montreal or 
Halifax. It will also be possible to hold produce upon 
the island until such time in winter or early spring as may 
be desirable and still be able to guarantee its delivery at 
a specified time. The project as at present planned is 
in substitution for a railway tunnel under the straits, 
which had long been looked forward to by the island. 


In his opening address, delivered before the Scottish 
Local Section of the Institution of Electrical Engineers, 
Mr. W. M’Whirter said the recent coal strike had shown 
the possibilities underlying a public supply of electrical 
energy, and what could be done in such emergencies if 
proper precautions were taken, and if a sufficient supply 
of fuel were in stock. Towards this end it would be 
necessary to give increasing consideration to the sites of 
power stations, and it would be found expedient, he 
thought, to place these right on the coalfields, provided 
condensing water was also available in abundance. It 
would be cheaper to transmit the electricity than to carry 
the coal to the power stations. At the same time, they 
were faced with the fact that the amount of available 
coal fuel was limited, and they would need to see that 
sources of power were tapped which had hitherto been 
neglected. From Fort William to Fort Augustus the 
chain of lochs forming the Caledonian Canal might be 
utilised in order to give a supply of power in excess of 
anything at present known. The level of Loch Lochy 
was 93ft. above the sea. The loch was 10 miles long, and 
of an average breadth of one mile. Its level might be 
raised to a height of 150ft., which would double its storage 
capacity, and also connect it with Loch Arkaig. With the 
present knowledge of high-tension electrical power dis- 
tribution it would be possible to bring supplies of current 
from such a district to Glasgow and the West of Scotland, 
the distance being not more than 100 miles, 
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Failure of the Eight Hours’ Day. 


WE are promised a big agitation, and possibly a 
strike, in favour of a general eight hours working day. 
However desirable such an industrial reform may be 
if it can be effected by voluntary agreement, with 
suitable exemptions for season trades and cases of 
emergency, its advocates will not derive much 
encouragement from the practical working of the 
legal eight hours day in the coal trade. Three years’ 
experience has proved the Mines Eight Hours Act 
a failure—at any rate, in the North of England, 
where another big strike is threatened against the 
multiple-shift system, introduced in consequence 
of this special labour law. With the approval of the 
Miners’ Federation, and the promise of its support 
in any action that may be taken to get the multiple- 
shift system abolished, the Northumberland Miners’ 
Association is now proceeding with the necessary 
campaign. A ballot will be taken shortly; the 
result is practically certain to favour an ultimatum 
to the coalowners, and, as the latter declare that 
the maintenance of this system is imperative under 
the Eight Hours Act, the situation is serious, for 
Durham is involved as well as Northumberland. 
This measure has done more harm than good in most 
districts ; but the case of the North is a special one. 
Parliament admitted as much when it granted the 
North a six months’ period of grace longer than the 
rest of the country in which to adjust working con- 
ditions to the requirements of the Act. Whereas 
the new law took effect generally from July, 1909, 
it did not become operative in Durham and North- 
umberland until January, 1910. It was thus acknow- 
ledged from the first that- the working of the Eight 
Hours law might present difficulties in the North 
not to be encountered elsewhere; therefore Parlia- 
ment would be sacrificing no great principle if it 
extended the favour already shown by permitting this 
district to contract out of the Act now that the practical 
difficulties are proving greater than anticipated. 
The fundamental fault of the Eight Hours Act 
is that it seeks to bring all men, mines, and districts 
to a dead level of uniformity. Such an effort would 
be of doubtful wisdom in any manufacturing trade ; 
but in coal mining it is an absolute error. Not only 
do the natural conditions vary between mine and 
mine, and seam and seam, but it may be said that, 
while in one district we have a winter demand for 
coal, in another district we have a summer demand. 
Pits supplying household coal need to draw most 
in the late months of the year. Pits doing an export 
trade often experience pressure in the spring and 
summer. Again, whereas in the case of Midland 
mines not subject to foreign competition it is possible 
to comply with costly restrictions by passing the 
cost on to the consumer, in a case like Northumberland 
—depending mainly upon export trade and being 
subject to foreign competition—it is not so easy to 
obey restrictive laws. This is one reason why the 
North of England and South Wales have provided 
the most trouble between capital and labour since 
the Eight Hours Act came into force. And we have 
not heard the last of the trouble in the North. 

It is worth recalling that the Durham and North- 
umberland miners never agitated for the Eight 
Hours Act. It was really imposed upon them against 
their will and against the advice of their leaders, 
such as Mr. Burt, Mr. Wilson, and Mr. Fenwick. 
Neither men nor owners wanted the Eight Hours Act 
in the North; but it was generally thought that the 
measure could do very little harm to anybody even 
there, and that, at all events, it would benefit the 
boys. Now it is just here that we are furnished with 
a striking object-lesson in the miscalculations of 


politicians. The great point urged in favour of 
the measure was that the conditions of the 
pit boys would be vastly improved by the 


(of the day and night. 











eight-hour day. Such was the theory. It is 
now abundantly evident, after three years’ ex- 
perience of the Act, that the measure—or the out- 
come of the measure—is very detrimental to the 
boys, just as it is distasteful to the men and their 
wives. Prior to the advent of this cast iron law the 
pits in the extreme North were worked mostly by 
a double shift of men and a single shift of. boys. 
It is quite true that the boys were below ground 
nearly ten hours a day, against the men’s rather 
less than eight hours. But there is little similarity 
between the work of the boys and that of the men. 
Whereas the hewer, for example, spends the whole 
of his working time at the coal face, toiling hard 
frequently in a cramped position, and sometimes in 
water and poor ventilation, the boys have little hard 
work, being engaged in running the tubs in and out, 
pony driving, hanging-on, door minding, switch 
tending, &c., in the best- ventilated parts of the mine 
and with frequent rests. The main point to be 
noted, however, is that the boys, working on a single 
shift, enjoyed regularity. The custom was for the 
men to work two short shifts at high pressure—the 
“fore” shift and ‘“‘ back” shift, the two running 
only to about 15 hours—with a single nine to ten 
hours shift of boys to serve them. This gave the lads 
regular hours of work, play, meals, and sleep, and with 
the off days at the “ pay” week-end and the short 
shifts at the “ baff ’’ week-end—the average working 
out at not more than ten and a-half or eleven shifts 
per fortnight—the mining community in the North 
enjoyed more leisure than any other workers any- 
where. The “hardships” of the “ poor pit boys’ 
were imaginary, while the benefits they derived from 
working on a regular day shift were real. Now 
this regularity is upset by the Eight Hours 
Act. The boys and other transit hands being limited 
to eight hours each day, it has become necessary at 
many of the mines not only to work more shifts per 
week or fortnight—which means the loss of the old 
short shifts and a good deal of week-end leisure— 
but to re-arrange the daily shifts. Instead of the 
hewers working about seven and a-half hour shifts, 
double, at the rate of about eleven per fortnight 
giving them nearly two days off one week-end and 
nearly three days the next; instead of the day 
wage men working nine and ten-hour shifts, with 
short half-day shifts on Saturdays; and instead 
of the lads working about five ten-hour shifts one 
week, with an additional half-shift the next week, 
the hewers now have to go on three shifts extending 
over nearly the full twenty-four hours per day, 
sometimes including Saturdays ; the other men have 
to work six, and in a few cases seven, shifts per week ; 
and the lads, in order to serve three shifts of coal- 
getters, have to work double shifts. Without going 
too far into technicalities it may be said that 
to preserve the old long week-ends, the old short 
shifts, the old regularity, and, at the same time, 
to cut down the longer mid-week shifts to the statu- 
tory eight hours, is a physical impossibility at many 
of the North-country pits, for there are neither lads 
enough available, since the school age is raised, nor 
are there stalls enough to permit the requisite number 
of men to be working simultaneously. 

The grievance with the workers is that their social 
and domestic customs are upset and their leisure 
and health sacrificed. In households where, in 
addition to the father, two or three sons or lodgers 
go to work in the mines and are employed on different 
shifts there is little rest for the women. The men and 
lads are going out and coming in at almost all hours 
As many as ten separate 
meals, with changes of clothing, &c., have to be pre- 
pared daily at hours ranging from ‘about 5 a.m. to 
midnight. At least one public health officer has 
drawn attention to the rise in the infant death-rate 
because the women have less time to attend their 
children. The women are nearly worked to death. 
The lads cannot attend evening classes as they used to, 
and their health suffers through the irregular shifts. 
The men have less time for recreation, and meetings 
have to be held on Sundays, because full attendances 
can be got no other day. The introduction of this 
multiple-shift system provoked a series of strikes. 
At some mines no coal was drawn for sixteen weeks. 
It was with difficulty that the men were induced 
even to give it a trial. Experience has not lessened 
the resentment. It may be too much to expect 
Parliament to repeal the mischievious Act, but, at all 
events, there is a good case for “ local option.” 


Power Factors. 


THERE are few things more detrimental to the 
satisfactory operation of an electric supply system 
than a low power factor. Nothing is more annoying 
to a central station engineer than to find that his 
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plant and mains are being loaded with idle currents. 
Nothing has such a bad effect upon the regulation of 
alternators or does so much to diminish the useful 
capacity of the whole installation. Yet owing 
largely to the extensive use of induction motors in 
mines, factories, and other industrial establishments 
in many instances the power factor has dropped to a 
remarkably low value. Although any class of inductive 
apparatus tends to create this undesirable state of 
affairs, the induction motor is by far the most trouble- 
some in this respect. For by reason of magnetic leak- 
age these machines take a wattless component of from 
25 to 30 per cent. of their kilovolt-ampére rating. On 
the other hand, the construction of the induction motor 
is simple. When it has a slip ring rotor a good start- 
ing torque can be exerted, and by inserting resistance 
in the rotor circuit any speed can be obtained between 
zero and the maximum value. Squirrel-cage motors 
are constructed on the simplest lines imaginable. But 
their starting torque is comparatively poor and their 
speed can only be varied by changing the periodicity 
or number of poles. Shp ring motors can now be 
made to work at unity power factor or, if necessary, 
to draw a leading current. For this purpose the 
phase advancer has been evolved. Leblanc, Scher- 
bius, Professor Miles Walker, and Dr. Kapp have 
been responsible for the development of phase 
advancers. The best known in this country is 
undoubtedly that devised by Professor Miles Walker. 
It was described in a paper read before the Institu- 
tion of Electrical Engineers in 1909, and another paper 
on the same subject was read by the inventor on 
Thursday, January 9th. An abstract of the latter 
contribution appears on another page. Phase 
advancers supply the magnetising current to the rotor 
of the motor. This reduces the lagging magnetising 
current at the stator terminals and a better power 
factor is the result. If the power factor of a machine 
is raised to unity its capacity is increased ; if it takes 
a leading current it can prevent the lagging currents 
drawn by other motors from circulating through the 





mains and back to the power-house. The phase 
advancer is therefore a useful machine. 

But, generally speaking, it must be placed on the | 
consumer's premises. It is useless in the absence of | 
an induction motor. It cannot be connected across | 
the mains. Therefore as a rule the central station | 
engineer can only employ the phase advancer with | 
permission of his consumers. The question that | 
arises is, what will the user gain? If the power | 
factor is raised the capacity of the machine is | 
increased. This should certainly be an inducement 
when it is desired to get more work out of the motor. 
But if the central station engineer wishes some of 
his consumers to load their motors with leading cur- 
rents it is just possible that there will be some diffi- 
culty in getting them to do so. Users of electricity 
pay for kilowatts and not kilovolt-ampéres, and they 
are therefore indifferent as to whether the current is 
lagging, leading, or in phase with the pressure. 
According to Dr. Kapp a meter has been invented | 
which discriminates good from bad current, that is to | 
say, current which is in phase and out of phase with the | 
pressure ; but here, again, we are afraid that some con- | 
sumers might be led to ask why is bad current sup- | 
plied ? The truth is that the induction motor is at | 
fault. Since these machines are loading up power 
systems with wattless currents and materially 
reducing the capacities of the mains and generators, 
it is evident that the induction motor is not so per- 
fect as is generally supposed. For years engineers 
have been pointing to the great simplicity of the 
induction motor. They have taken pains to 
explain that it has no commutator, and in the case 
of squirrel-cage machines no rubbing contacts. 
Yet practical experience has proved that large 
machines need phase advancers. In other words, 
they must have a special form of exciter. But after all 
this is not a serious disadvantage. The phase 
advancer is quite a small machine ; it has a commu- 
tator, it is true, but so has the exciter of a synchron- 
ous motor. Having regard to the useful work which 
the phase advancer will perform, it appears that 
every endeavour should be made to prevent consumers 
putting down large squirrel-cage motors. Such 
machines cannot be fitted with phase advancers, 
and they will therefore have an everlasting bad effect 
upon the operation of the system. 

There are, of course, other methods of improving 
the power factor besides the one advocated by Pro- 
fessor Miles Walker. Condensers may be connected 
across the mains. A condenser may be regarded as 
a reservoir for receiving the wattless currents set up 
hy asynchronous motors and inductive apparatus. 
The energy stored in the magnetic fields, instead of 
surging between the inductive load and generators, 
between the former and the condenser. 





circulates 


One advantage of this sytem is that it is unnecessary 
to interfere_with the consumers’ machines. 





Con- 


densers have no moving parts ; they require no atten- 
tion ; their losses are small, and they can be connected 
across the mains at any desired point just like a trans- 
former. The idea of using condensers is old. In 
the early days of electric lighting it was proposed to 
connect them in parallel with transformers so as to 
neutralise the magnetising current. More recently 
it has been suggested that they should be placed 
close to large motors and switched in and out by the 
movement of the stator switch. The system would 
give effective correction at all loads without involving 
any attention. We believe the main reason why this 
scheme has been adopted is the difficulty of con- 
structing suitable condensers at reasonable cost. 
When synchronous motors are over-excited they act 
in precisely the same manner as condensers. Besides 
performing the function of improving the power 
factor they can drive machinery in the usual manner. 
But unfortunately these machines as ordinarily con- 
structed are not self-starting. They must be run up 
to speed by some auxiliary means and synchronised 
like alternating-current generators. Therefore they 
are seldom used in industrial establishments. They 
have, however, been set to work on the mains for 
the sole purpose of improving the power factor. 
This is to be regarded as an expensive method of 
overcoming the difficulty. But recent developments 
have somewhat changed the situation, and it was 
rather surprising to find that none of the speakers 
who took part in the discussion on Professor Miles 
Walker’s paper made reference to what has lately 
been done with regard to the use of synchronous 
motors for power factor correction. Machines of 
this kind which are started in a similar manner to a 
slip ring induction motor are now being built. First 
the stator switch is closed, then resistance is cut out 
of the rotor circuit, and finally the exciter is con- 
nected to the slip rings and then the rotor pulls into 
synchronism. Such machines start with about full 
load current and exert sufficient torque to bring a fan, 
centrifugal pump, or other similar machine up to 
speed quite easily. Therefore when only one speed 
is required and a large starting torque is unnecessary 
it is well to consider whether it is advisable to put 
down an induction motor and phase advancer or a 
synchronous machine with a continuous-current 
exciter. 


Control of the Clyde. 


THE hopes of shipping people and others who have 
been closely watching the developments which have 
followed Lord Inverclyde’s proposal for unification 
of the several Clyde Harbour Authorities have been 
rudely shaken. Prospects of success for a time 
looked rosy; the Greenock Harbour Trustees had 
agreed to open negotiations ; the Glasgow Chamber 
of Commerce expressed itself in favour of the scheme, 
and the Clyde Trustees certainly seemed more in 
favour of seriously considering the matter than they 
had hitherto appeared to be. Sir Thomas Mason 
wrote Lord Inverclyde to the effect that many 
individual members of the Trust held views favourable 
to the proposal, but that he could not lay the matter 
before them as a corporate body until he had some 
concrete proposition from the other parties to form 
a basis of negotiation. Lord Inverclyde accordingly 
put himself into communication with the leaders of 
the two rival bodies into which the Greenock Harbour 
Trust has unfortunately become divided, asking for 
an appointment to this end, with the result that 
Provost Macmillan, who represents the Harbour 
Trust, backed by the Corporation of Greenock, and 
Mr. William Johnstone, who is representative of the 
bondholders’ committee, accompanied by three of 
their colleagues, met Lord Inverclyde, and discussed 
the whole matter. It is notoriously unwise to 
“ swop horses crossing a stream,”’ and each of these 
parties is at present promoting a Bill in Parliament, 
which they all are well aware might be prejudiced if 
they entered into negotiations with the Clyde Trust ; 
hence these negotiations proved fruitless. Not- 
withstanding this, the representatives agreed to 
approach their respective constituents with a request 
for permission to discuss the matter with the Clyde 
Trust, and laid down broadly the conditions upon 
which negotiations were to be conducted. They 
were willing to recommend that their interests should 
be settled by arbitration between the Clyde Trust 
and themselves, and to take payment in any proper 
security; they further stipulated that guarantees 
should be given that an adequate share of Clyde 
traffic should go to Greenock, ‘o that the trade of 
the town should not suffer, nor development of the 
harbour be arrested by the change of ownership ; 
the community would thus be assured of fair treat- 
ment in the matter. On these grounds they invited 
the Clyde Trustees to open negotiations, and a 
committee of that body which has had the matter 


under consideration has reported to the Trust the 
finding, which has been communicated to Lord 
Inverclyde in the following terms :—“ After full 
discussion and careful consideration, the Trustees, 
while generally favourable to one control for the 
whole river, resolved that under existing conditions 
the time was not opportune for entering into negotia- 
tions, especially having regard to the present position 
of the parties at Greenock promoting the rival Bills 
with respect to that harbour.” 


This conclusion has fallen like a wet blanket on the 
hopes of a successful issue to the proposition which 
many have entertained. It is all the more surprising 
in that the Trustees take a view of the matter which 
is diametrically opposed to that of Lord Inverclyde, 
and base their refusal to negotiate on the ground 
that the time is inopportune. It is possible that 
one or other of the two rival Bills being promoted 
through the divided counsels of the Greenock Harbour 
Trust may result in an Act which will create some 
vested interest in that town, and Lord Inverclyde 
pertinently asks, “Can it be thought that a more 
opportune time can occur than the present, and 
that in future such an opening as has been given for 
negotiations will occur’again ?” He considers this 
treatment of the proposal by the Clyde Trustees 
to be something less than wise, and is still of the 
opinion that the matter should not be allowed to 
rest where it is, despite the resolution of the Trust. 
In this he has many sympathisers. It is evident 
enough to those outside the immediate circle of 
conflicting interests that a coalition must eventually 
take place, and that the whole authority be vested 
in one central body, by establishing a Trust, or 
Conservancy Board, such as administers the affairs 
of the Thames or Mersey estuaries. It is bad enough 
to have the Clyde Trustees controlling the upper 
reaches, while the mouth of the river is administered 
by a separate corporation altogether; but when, 
in addition to that, this second corporation is in 
the position of a house divided against itself, and 
engaged in promoting rival Bills in Parliament, 
while yet a third body, the Clyde Lighthouses Trust. 
has also to be considered, the case for unification 
becomes very strong. The one gleam of light which 
emerges is that the Clyde Trustees have gone so far 
as to consider the matter, and conditionally to approve 
of it. That is something to be thankful for; it is, 
perhaps, the beginning of a sure, if slow, development 
which will ultimately result in the formation of « 
Clyde Conservancy Board—when the time is oppor- 
<tune. In the meantime, most interested people- 
it may be with insufficient information to form a 
correct opinion—are inclined to think with Lord 
Inverclyde that such an opportunity may not soon 
recur as is offered by the unfortunate condition of 
affairs at Greenock. A factor which is being tacitly 
ignored by both sides is that of the location of the 
proposed new dry dock, and perhaps it is wise to 
consider the amalgamation scheme on its own merits, 
independently of the new dock scheme, but when the 
question resolves itself into whether or not the time 
is opportune, it surely becomes of vast importance 
to remember that when once the great dock is fairly 
begun, there can be no going back. 








Shipping people all over the country are in- 
tensely interested in the final decision, for the 
Clyde is so important a river that upon its 


welfare depends a considerable proportion of the 
shipping trade of the country. Hitherto the Clyde 
Trust has done its work efficiently and well; _ it 
may therefore be trusted to judge wisely and act 
strongly in this matter when the desirability of the 
change is firmly established, but in such a very large 
financial undertaking it is often wisest to make 
haste slowly. The question involves many considera- 
tions of which the acquisition of Greenock Harbour 
is only one, although it is probably the largest 
and the dominating one. The port authorities 


of smaller towns on the river are interested 
parties. The Glasgow Chamber of Commerce 
represents large interests, and has _ represen- 


tatives on both the Clyde Trust and the Clyde 
Lighthouses Board. These bodies have now 
received letters from Lord Inverclyde embodying his 
views on the present state of affairs ; the Chamber 
of Commerce hes appointed a Committee to con- 
sider whether the time is or is not opportune for the 
proposed action, and similar committees have been 
appointed by the other bodies; it is therefore 
likely that overtures of some kind will be made in 
spite of the recent decision of the Clyde Trustees. 
Whatever is done will have to be done quickly ; it is 
necessary, in view of the rival Bills before the 
House, that any proposals to be made should be 
formulated before the 28th of February. 
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Propellers. By Cecil H. Peabody, Professor of Naval 
Architecture and Marine Engineering, Massa- 
chusetts Institute of Technology. Chapman and 
Hall, Limited, London. 


PROFESSOR PEABODY’s book has a title which is 
without qualification. The reader guesses at the 
outset that marine propellers are meant, but, presup- 
posing this, he will look in vain for any reference to 
either paddle-wheel or jet propulsion. Perhaps it 
is a sign of American go-ahead methods that the pos- 
sibilities of the jet, which has fallen into disuse as a 
means of propulsion, should be ignored, but it is cer- 
tainly not justifiable to leave out the paddle wheel in 
a work on propellers. All through the volume the 
word propeller means “‘ screw propeller,’ and pre- 
sumably that is what is intended by the title. The 
first sentence of the preface runs thus :—‘‘ This book 
vives a reliable and convenient method of designing 
propellers, based on model experiments, and free 
from theoretical intricacies and uncertainties,’’ which 
is, to say the least of it, a rather “ tall order ’’ when 
it is remembered that the screw propeller problem in 
many of its phases has been and is still full of intri- 
cacies and uncertainties. It is quite a relief to find 
a more modest claim lower down, and one which more 
truly represénts the value of the book :—‘It is 
believed that intelligent use of this material will give 
satisfactory results under ordinary conditions ; the 
best results, especially under extreme conditions, 
can be expected only by experienced designers who 
have specific information.’’ With this we perfectly 
agree. The book will exist for the tables at the end 
of it, which are calculated from Taylor’s experimental 
model propeller tests. These tables are very clearly 
and concisely arranged ; they make it easy to select 
a suitable propeller for ordinary conditions if the 
designer knows pretty much what he wants to obtain 
before he starts out. For instance, it is necessary 
to know the power that must be transmitted by the 
propellers and approximately what wake percentage 
is to be expected under the conditions, also the real 
slip that is likely to give the best efficiency and the 
pitch ratio desirable for the particular problem. 
These are not always easy to predict accurately, but 
having settled upon them the process of finding suit- 
able propeller dimensions is easy. There are three 
coefficients or factors dealt with, and they are tabu- 
lated in groups, values of R, D, and e being given for 
varying slip and pitch ratio. R is given by the 
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factor ; r is the revolutions per minute, 8.H.P. the 
shaft horse-power, and V the speed of the propeller 
through the water, that is, the speed of the ship in 
knots less the wake. It will be seen that S.H.P. and 
wake percentage must be known to obtain R. The 
second coefficient is the diameter factor, and is ex- 
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formula > and is called the revolution 
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diameter required in feet. r, V, and 8.H.P. as before. 
The third factor e is efficiency. Groups of these three 
factors are tabled so that their vertical distribution 
is in terms of pitch ratio, and their horizontal distri- 
bution in that of real slip. Having found the value 
of R by making calculations of power and assuming 
a wake percentage for the speed—or better, from 
model experiments—we may, by choosing suitable 
values of pitch ratio and real slip, extract values for 
D and e corresponding to the calculated value of R, 
and from the formula for D we can find the suitable 
diameter d, and hence the pitch from the pitch ratio 
assumed. Some of the figures in the tables are printed 
in heavy type to mark the region from which highest 
efficiency is to be expected ; the values extracted for 
use should be as near these in the table as will give 
suitable dimensions. It will be seen that the tables 
are simplified by keeping many variables out of them, 
and to that extent they are more easily read than three 
sets of crossing curves would be ; they wili therefore 
be found more useful to many than much of the pub- 
lished propeller information, which is complicated by 
the attempt to embody too much in one sheet of 
curves. The tabular method has been used by Mr. 
Barnaby in much the same way. It is convenient, 
but does not help the eye as a graphic representation 
does. 

From the nature of the formule it will be seen that 
a first necessity is to find the power required to drive 
the vessel at the desired speed, for in the majority of 
proposals dimensions of vessel and speed are the 
known factors ; the requisite power has to be esti- 
mated by the designer. The book therefore begins 
by giving the usually accepted methods of estimating 
power. These are clearly stated, but in no way differ 
from similar descriptions in recent standard works, 
except perhaps that the author in his desire for sim- 
plicity has left some statements unqualified, which 
is apt to make them misleading. It is enunciated as 
a law that “‘the horse-powers of similar ships at 
corresponding speeds are proportional to the seven- 
sixths powers of the displacements.’’ A problem is 
quoted deducing power for a ship 700ft. long from that 


pressed by the formula D = , d being 





of a ship 600ft. in length, no mention being made of the 
fact that the method is not absolute, because surface 
friction resistance does not follow the law of mechani- 
cal similitude. Similarly it is stated that ‘ the power 
of a ship is proportional to the cube of the speed,” 
but such a rule must be cautiously used for even 
small changes of speed where the speed is high. 
Particulars for computing surface friction resistance 
by the Froude method are given farther on in the 
book, but the bold statements given above would be 
better qualified by the corrections necessary in esti- 
mating ship resistance. In speaking of the coefficient 


of propulsion - it is stated that the variation 


Lake. 
is from .45 to .65 for reciprocating engines, while for 
E.H.P. 
S.ELP. 
is given as varying between .5 and .7. These figures 
have a very wide range, and it is not stated whether 
E.H.P. includes excrescences, but even if it does, it 
would"be unwise to predict power by calculating on 
obtaining .65 for the one or .7 for the other. 

The author does not seem to have had a happy 
experience of experimental basin work, for he says : 
‘“* Under the most favourable conditions the determi- 
nation of power from experiments on a model is 
liable to give a discrepancy from the power actually 
found on trial, which may be as large as 10 per cent.” 
It would be a serious thing if such discrepancies were 
at all common where reliance is implicitly placed 
upon predictions from model experiments; small 
discrepancies may occur with new types, where the 
experiments include tests of both hull and propeller, 
but not “‘ under the most favourable conditions.” 

In dealing with the powering of small boats an 
empirical formula is given for computing speed ; it is 


turbines and internal combustion engines 
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V=C 
B 
where V is speed in knots, L is length in feet, B is 
beam in feet, and P is power. The coefficient C is 
given by the table :— 


L 
Type of boat. a c 
ype 0 a B 
Cruiser ca; ae aa re 8 to 9°: 
Nc cs cs OUST 2. 7 to 8°5 
High speed... .. .. = : 7to8 


It is not stated what constitutes the difference 
between a cruiser and a runabout, but from the table 
at a value of : = 5 the coefficient C is 9.5 for a 
cruiser. and 7 for a runabout; the power will be 
36 per cent. greater if we call the boat a cruiser 
than if we use the figure given for a runabout. The 
formula is therefore approximate, but if applied to 
available data giving other values of C may be useful 
and could be applied in conjunction with an empirical 
formula for diameter of propeller given in these 
columns—Vol. CX., page 482 :— 

Diameter in feet = 


| (Displacement in tons)? x 600 

Revolutions 
for approximating to speed and propeller dimensions 
for motor boats and launches. The author relies 
mainly on the theory of similitude, and the Admiralty 
coefficient method for estimating power, both of 
which are considered by the best authorities as more 
than doubtful means of making accurate predictions. 
Taylor says in his recent book: ‘In spite of the long 
use that has been made of the Admiralty coefficient 
method, it must be regarded as reliable only when 
on the well-beaten track ; ’’ and this exactly expresses 
the truth of the matter. It is rarely that one gets 
an exact type ship to work from, and therefore 
corrections must generally be made. The author 
seems to be easily satisfied in this matter, although 
he has previously stated that successful use of the 
Admiralty coefficient method will depend on the 
exactness and certainty of information in the hands 
of the designer. 

A large part of the work is devoted to the geometry 
of the propeller; rapid means of preparing designs 
based on the standard blade are given, which do not 
call for comment, except that they will be useful to 
those who have to prepare working plans. The 
difference between pitch of the face of the blade and 
the virtual pitch, which is that of an imaginary 
surface lying somewhere between the face and the 
back of the blade is explained, and the experimental 
basin method of determining it described. The 
important and perplexing problem of cavitation is 
dismissed in two pages, practically nothing of import- 
ance being said about it. Mr. Barnaby’s limiting 
pressure of 11} Ib. per square inch of projected surface 
deduced from the trials of H.M.S. Daring is quoted, 
as is Mr. E. M. Speakman’s recommendation to keep 
below 12]b. per square inch and under 12,000ft. 
per minute of peripheral speed. The author advises 
a limiting pressure by Barnaby’s method of 14 Ib. 
per square inch, and a limiting peripheral speed of 
12,000, but gives no reasons for the faith that is in 
him. The scant treatment of the subject is in marked 
contrast to that given by other recent works. The 
author concludes with a very good presentation of the 
theory of mechanical similitude, showing how nearly 
all the formule in common use are based upon it, 





The book will be useful to practical men, because of 
the simplicity of the tabular information it contains, 
and on this feature it will make its appeal: no 
advance can be said to have been made upon the 
recent work of Taylor on the same subject. 
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LENGTHENING THE ABERDEEN LINERS 
MARATHON AND MILTIADES. 

‘Two interesting cases of lengthening ships, one of which 
is still m hand, have recently been undertaken. The 
work consisted in adding about 50ft. amidships to the 
well-known Aberdeen liners Marathon and Miltiades, 
the work being carried out by Alexander Stephen 


and Sons, Limited, Linthouse, and Govan, Dock 
Repair Works, Govan. About the beginning of 


July the first named of these vessels was put 
into Ne. 2 graving dock of the Clyde Trust series at 
Govan, adjacent to Stephen and Sons’ repair works, 
and by an arrangement with the Clyde Trustees this dock 
was put continuously at the disposal of the firm until 
the completion of the work on the second of the two 
liners. Extra attention has been called to the work on 
these vessels through the trouble which arose over the 
question of the rates paid to riveters, After the Marathon 
had been cut and drawn asunder and a start made on 
filling in the gap, the riveters demanded an advance on 
the rates on account, as was contended, of the ‘* unusual ” 
nature of the work to be done. With heavy charges 
for dock accommodation running on, Stephen and Sons, 
although convinced of the unfairness of the demands, con- 
ceded the points in dispute, and the Marathon, lengthened, 
was floated out of dock on September 12th. The second 
vessel, the Miltiades, was put into the same dock with a 
repetition of all the arrangements as to keel blocks, &c., 
applying to the Marathon. This was done on 14th Sep- 
tember, and, as in the case of the Marathon, the docking 
and carpenter work involved gave rise to no question ; 
but, presuming on their success in the case of the Marathon, 
the riveters again insisted on the continuation of the 
increased rate of payment, which, in the case of the 
Marathon, the firm, in the peculiar situation as to 
the lease of the public dock, had been, in a way, forced 
to concede. Resistance of the demand in the case of the 
Miltiades resulted in the riveters striking work, and it 
was only after various conferences between the Executive 
of their society and the Federated Employers, and a 
stoppage of over five weeks, that they were persuaded to 
resume operations and await-—-as by established rule they 
should have done—-a settlement of the difference by 
peaceful negotiation. This settlement, as a matter of 
fact, was effected before actual resumption of work took 
place. 

Before proceeding to describe the work of severing 
and lengthening, a few general particulars of the two 
vessels may be given. The Marathon, the first vessel to 
he operated upon, was launched from Alex. Stephen and 
Sons’ yard at Linthouse on 18th November, 1903, and 
entered into service in the early part of 1904; she is thus 
only eight years old. The Miltiades, launched on 11th 
August, 1903, and sent on her first trial voyage early in 
November, is the older of the two vessels by a few months. 
Their length is 454ft. on the water-line, breadth 55ft., 
and depth moulded to upper deck 33ft. Built on the 
* cellular ”’ principle, the vessels have their double bottoms 
sub-divided into twelve and the hull into nine water-tight 
compartments by transverse bulkheads. The holds have 
large stowage capacity, two of them being sub-divided 


into four sections and thoroughly insulated for the carriage | 


of frozen meat. Bunker capacity is amply provided 
for the steaming distance from London to Sydney of about 
26,000 nautical miles at the service speed of 14 knots. 

The Marathon was docked on July 3rd, and after proper 
adjustment on the keel blocks and temporary support 
by horizontal shoring from the altar steps, substantial 
blocks were arranged under the bilges. By these and by 
thorough shoring from the floor of the dock the vessel 
was in safe keeping for the surgical operations to be 
entered upon, all use of horizontal shoring from the altar 
steps being dispensed with, thus leaving a clear way each 
side for the work to be done. It should here be explained 
that in the preparation of the centre or keel line of support- 
ing blocks packing slips of soft wood were interposed 
between harder blocks, with the view of more readily 
adjusting any out-of-line effects arising from the hauling 
apart of the severed portion from the stationary portion. 
The cutting out of rivets along the line of severance 
butts and strake landings—was soon begun, and steadily 
continued until completion about ten days thereafter. 
This arduous work was entirely done by hand, caulkers, 
as well as riveters, being employed in its accomplishment. 
The diameter of the rivets dealt with was generally jin., 
while in the main sheer they were lin. and in the keel 1 }in., 
the keel being of the ‘“‘ slab ”’ order, that is, flat bar form 
9in. by 3in. 


While the work of cutting out rivets along the line of | 


severance was proceeding substantial standing and sliding 


ways were being laid underneath the forward half of the 
vessel, and a cradle prepared to support the fore part of 
the hull, in all respects similar to that used when launching 


from a building berth. Projecting angle lug-pieces were 
attached to the hull, well forward to receive the top ends 
of the cradle poppets and cross-tying of the latter by means 
of chains and rods was adopted to prevent any lateral 
spread due to the super-incumbent weight. For the 
purpose of hauling the severed away from the fixed portion 
of hull a heavy palm was attached to each side of the 
vessel, having eyelets to which to attach the wire tackle 
end blocks by which the hauling apart was undertaken. 

Upon the completion of the rivet-cutting, and after 
loosening by hammering the frictional hold of the plating, 
caused by paint, cement, &c., along the line of landings 
and butts, all was ready for hauling away the fore-body. 
The line of severance, it should be noted, was iorward of 
the cross coal bunker at the fore end of the boiler compart- 
ment. The boilers, the engines, and the machinery 
generally were thus left intact in the stationary part of 
the hull. 

Hydraulic jacks were fixed, four a side and one in 
centre, round the girth of the vessel, between the aft 
portion of hull that was to remain stationary and the 
forward portion, which had to be moved, and by means 
of these the great force necessary was rendered in giving 
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repeated their claims in connection with the Miltiades 
and brought about a stoppage of operations for over five 
weeks. 

Without seeking to discuss the technical and commercial 
aims of the owners in lengthening the Marathon and 
Miltiades, it may briefly be said that the chief consideration 
was the increase to cargo carrying capacity; but the 
lengthening will also provide space in the *tween decks 
‘for state-rooms and other accommodation for about 
thirty additional passengers, and increased length for 
promenading purposes, sheltered lounge, &c. By the 
lengthening of the steamers from 455ft. between perpendi- 
culars to 505ft. the draught is reduced by about 4in., 
and the added portion to the hull forms a new cargo hold 
having a cubic measurement of 83,000it., and an addition 
to the deadweight carrying capacity of about 1200 tons. 
While no alterations or additions have been made in con- 
nection with the propulsive machinery of the vessels, 
they are provided with a second funnel chiefly in order to 
secure due proportion and balance to the vessel’s general 
appearance as regards the spacing of masts and funnels ; 
but also to provide in the case of the second funnel efficient 
means of ventilating the galley and other kitchen depart- 
ments of the vessels. 

The various engravings on page 72 show the Marathon 
both before and after the alterations, and views of the work 
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the initial start to the hauling process. The nine jacks 
were of 50 ton load and of 7in. stroke, and they were 
so disposed around the girth as to prevent any undue 
stress being exerted at any one part. One was placed 
at tank top centre girder; one each on launching ways; 
one each on side above bilge brackets, one each aside 
at lower deck, and one each aside at main deck. The 
hauling power was obtained from two 10-ton hydraulic 
capstans, one at each side of dock entrance, treble-purchase 
blocks and wire rope tackle connecting them with the 
strong eye-bolt palms, already referred to, attached to the 
hull about the height of the main sheer. The weight of the 
severed fore part of hull and the cradle on which it rested 
was about 2400 tons. 


The greasing of the sliding and standing ways having | 


been seen to, hauling was begun on the evening of 25th 
July, and was steadily proceeded with until about five 


hours after the start the prescribed and carefully measured | 


distance of 49ft. 10in. had been traversed without a hitch. 


The stroke of the pushing jacks being only 7in., progress | 
at first was slow, the jacks having to be adjusted to their | 


work at 7in. stages until the interlapping distance of the 
strakes of plating had been traversed. Thereafter, and 
until the stops which had been provided on the ways were 


encountered, the travel was at a greatly increased rate. | 


Such care had been exercised in fitting the stops and in 
hauling and guiding the forward portion of hull that, 


| after the work was accomplished, it was found, from careful 


sighting and other tests, that the two portions of hull 


| thus separated by a distance of about 50ft., were in true | 


line in every way, and that no adjustment whatever by 
means of the soft packing pieces already referred tu as 
forming part of the keel blocks was necessary. 

The work of filling the 49ft. 10in. gap with the keel, 
bottom frames, floors, side frames, stringers, shell and 
deck plating proceeded steadily, all the structural items 
mentioned having been prepared at the Linthouse ship- 
yard and brought to the dock-side shaped and punched 
ready for erecting and working into the hull. 


only represented ordinary shipbuilding procedure, and 
should have proceeded without any hitch, but, as has 
already "been explained, the riveters made demands for 
increased rates of pay in the case of the Marathon, 


While the | 
prior preparation of material required to be very carefully | 
done, the subsequent work of fitting, riveting, and caulking | 


at different stages of completion. Exactly similar opera- 
tions have been performed in the case of the Miltiades, 
which it is hoped will shortly be again ready for 
service. 








“PACIFIC” TYPE ENGINES FOR SOUTH 
AFRICA. 

SomeE heavy and powerful locomotives of the “ Pacific ” 
type have recently been constructed for fast passenger 
service on the South African railways by the Vulcan 

| Foundry Company, Limited, of Newton-le-Willows. A 
photograph of one of these engines is reproduced in the 
| engraving, Fig. 1, while a profile drawing of the locomotive 
is given in Fig. 2. These engines, having regard to their 
gauge—3ft. 2in.—are both heavy and powerful. For 
example, the cylinders are 19in. in diameter by 28in. 
| stroke, and the boiler which is designed for a working 
pressure of 200 lb. per square inch has 2066 square feet 
| of heating surface—142 square feet of this being in the 
fire box and 1924 square feet in the tubes—and a grate 
area of 34-2 square feet. The boiler, as will be gathered 
| from these figures is large and it carries 184 tubes, 2}in. 


| in outside diameter and 17ft. 94in. long, between the tube 
| plates. The fire-box, which is of the Belpaire type, is 
| of copper. Its length and its breadth inside at the top 
are 7ft. 03in and 4ft. Tin. respectively, its depth being 
5it. 10}in. at the front and 4ft. 4}in. at the back. The 
thickness of the boiler plates is gin., and of the tube 
plates lin. 

The six driving wheels are all coupled They are of 
5ft. lin. diameter on the tread, and the bearings of the 
axles measure 8in. by 10in. The diameter of the four 
wheels in the bogie is 2ft. 6in., while the trailing wheels have 
| adiameter of 2ft. 10in. The rigid wheel-base is remarkably 
small, being 10ft. 8in. ‘lhe total wheel-base of the 
engine is 29ft. 5in., and of the engine and tender together 
55ft. 10}in., while the length over all, from the rear 
buffers to the front of the cow-catcher, is 65ft. 7jin. 
It will be observed that the trailing wheels are mounted in 
a truck, which is suspended by means of an arm carried 
| forward to a point near the front of the fire-box. 

The tender is carried on two four-wheeled bogies, the 
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wheels of which are 2ft. 9}in. in diameter The tank 
capacity is 4000 gallons, and the fuel capacity 10 tons. 
The form of the bogies is worthy of notice. 

The weight of the engine and tender in working order 
taken together is 119 tons 10 ewt. Of this amount the 
loaded tender represents 48 tons 10 ewt. Of the engine’s 
weight of 71 tons, the bogie takes 11 tons 5 ewt.: the 
three driving axles, taking them from the front rearwards, 
15 tons 7 ewt., 15 tons 15 ewt. and 15 tons 18 ewt. respec- 
tively, while the trailing wheels take 12 tons 15 ewt. 
The steam brake is fitted on the engine, and the automatic 
vacuum brake on the tender. 








ENGINEERING SCHEMES IN PARLIAMENT, 
1913. 

We have already dealt with the railway proposals 
contained in the Bills which have been deposited in Par- 
liament for next session, and now give a review of the other 
schemes of an engineering character which are being pro- 
moted. Although in actual numbers they are not quite 
up to the average of last year, yet the estimates of capital 
expenditure are of considerable magnitude, and give 
promise of some substantial orders, as it may fairly be 
assumed that the majority of them will receive parlia- 
mentary sanction. Especially in water works and street 
improvements is the expenditure of large sums of money 
contemplated, whilst a record is set up in the number of 
trolley omnibus and motor omnibus schemes, there being 
no less than eighteen, most of them at the instance of 
Municipalities. 

Harbour works and bridges.—The largest expenditure 
upon harbour works pure and simple is at Leith, where an 
expenditure of £500,000 is contemplated, and, in addition, 
borrowing powers of £600,000 are asked for by the Harbour 
and Docks Commissioners. The proposed works include 
the construction of a breakwater at the western side of 
the harbour, enclosing an area of about 100 acres; an 
extension of the Imperial Dock eastwards for a length of 
600ft., making this dock about half a mile long: and an 
extension of the embankment of the Imperial Dock, which 
will reclaim an area of about 25 acres to the north of the 
Edinburgh Dock. Another scheme of almost equal 
financial magnitude is proposed by the Fishguard and 
Rosslare Railways and Harbours Company, which asks 
powers to construct a new pier or breakwater on the north 
side of the harbour at Fishguard, extending into the sea 
for a distance of 49 chains, together with a landing stage 
at the northern end of the existing quay, and an embank- 
ment for reclaiming portions of the foreshore. At Ipswich 
the Commissioners have in mind the construction of a new 
-entrance dock through the southern embankment, com- 
prising an inner gate chamber with a swing bridge across it, 
an entrance basin, outer gate chamber, quay wall and 
bridge pier, and an additional wharf, all of which will 
involve an expenditure of some £300,000. The Dover 
Harbour Board, although it asks for no additional capital 
powers, seeks authority to connect the commercial har- 
bour with the existing tidal harbour by means of a dock 
entrance, to convert the existing tidal harbour into a wet 
dock, and to construct a new wet dock 433 yards long and 
67 yards wide. At the same place the Dover Graving 
Dock Company, which was formed in 1908 with a capital 
of £255,000, has had to admit its inability to raise the 
capital, and now asks for three years’ extension of time 
in which to carry out the works, together with £60,000 
additional capital powers. Another important Scotch 
scheme is at Greenock, where the port and harbours 
trustees find themselves under the necessity of widening 
and deepening the entrance to the Garvell Graving Dock, 
extending the East India Wharf, widening the east end 
of Princes Pier and the west end of Albert Quay, and 
constructing an opening bridge with a span of 80ft. across 
the entrance to the east harbour, at an estimated cost of 
about £100,000. 

Two important bridge schemes pure and simple are the 
reconstruction of Lambeth Bridge, upon which the London 
County Council has voted an expenditure of £240,000, 
and the construction of two new bridges over the Thames 
by the Reading Corporation, in consequence of the incor- 
poration of Caversham with Reading, and the necessity 
for improved communication between the two districts. 
The total cost of these will amount to over £90,000. 

Of the less important schemes mention may be made 
of the substitution of the Swivel Bridge across the river 
Shannon at Limerick by a new fixed bridge, the reason 
being that river traffic has decreased, whilst the traftic 
over the bridge has increased. At Immingham the 
Humber Commercial Railway and Dock Company will 
carry out further embankment works between the entrance 
of its dock and the foreshore, and the Great Eastern 
Railway Company, in its railway Bill, includes powers to 
construct an embankment on the foreshore of the river 
Orwell. The existing Southampton Harbour Boar1 is to be 
dissolved and reconstituted on the lines suggested by a 
Board of Trade report in December, 1911. 


Waterworks, sewers, and street improvements.—The bulk 
of waterworks being now in the hands of Municipalities, 
it is not surprising to find that the majority of municipal 
“omnibus” Bills deal with very considerable develop- 
ments of this nature. The total sums involved in muni- 
cipal works generally run into many millions of pounds. 
The largest capital powers asked for are by the Metro- 
politan Water Board, namely, £1,250,000 for new works, 
which will consist of conduit pipes in western Middlesex, 
Woolwich, Eltham, and West Ham, as well as service 
reservoirs in West Ham, and additional lands for filter 
beds in Sunbury. Almost as large is the scheme of the 
Bradford Corporation, which involves an expenditure of 
£750,000 upon the general extension of its water under- 
taking, and principally for the construction of a storage 
reservoir on the river Nidd. The Lanarkshire (Middle 
Ward District) Water Commissioners, in consequence of 
increased demands and a proposed extension of supply 
limits, have in view an expenditure of no less than £250,000 
upon a storage reservoir, service reservoir, filter tanks, 
mains, &c. At the same time it is proposed to abandon 
the construction of the Glengabel reservoir, which was 
authorised in 1896. The expenditure on this scheme is 
£250,000. The Dunfermline Corporation will also incur 
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an expenditure of £210,000 upon its waterworks, in con- 
sequence of the development of Rosyth. 

There is quite a number of water authorities seeking 
borrowing powers in the neighbourhood of £150,000. 
The Northampton water supply is now coming to that 
period when it will fail to meet the demand; hence an 
expenditure of £190,000 is necessary upon a new impound- 
ing reservoir, aqueducts, and service reservoir. The 
Ebbw Vale Council is also compelled to extend the driving 
of an adit into the Llangattock Mountain, owing to the 
supply of water from the river Ebbw being now insutflicient. 
This will entail the construction of intake weirs, pipe lines, 
and compensation reservoir, the estimated cost of which 
is £125,000. In Kent the operations of the colliery com- 
panies have endangered the sources of supply of the Mid- 
Kent and East Kent Water Companies, with the result 
that three new pumping stations and four service reservoirs, 
with the necessary lines of pipes, are to be built, the addi- 
tional capital being £125,000. 

Other large expenditures upon waterworks are pro- 
posed by the Leeds Corporation (£121,467) ; Aberystwyth, 
where an additional aqueduct is to be constructed from the 
Corporation reservoir in Cardiganshire ; Barry, £127,637, 
for aqueducts in connection with a supply to Merthyr 
Tydvil in bulk, also a service reservoir ; Leicester, £100,000 ; 
Kirkcaldy, where the Waterworks Commissioners intend 
to spend £52,000 upon additional reservoirs, filters, mains, 
&ec.; and St. Andrew’s, where the Council is in need of 
£15,000 additional capital for waterworks authorised in 
1909. The only large works by a water company for 
which a Bill has been prepared is the construction of two 
new wells and pumping stations in Sutton Coldfield and 
@ service reservoir, conduits, &c., in Oldbury, all by the 
South Staffordshire Waterworks Company. The remain- 
ing Bills consist of schemes for the transfer of companies’ 
undertakings to Municipalities, and the incorporation of 
a new company for Heathfield, with a capital of £30,000. 

The number of actual sewerage schemes is small, and 
first attention may be given to that of the Belfast Cor- 
poration. On the southern side of Belfast Lough there is 
a large area of foreshore or ‘ slobland,” where large 
quantities of seaweed either grow or are deposited, and 
which under certain conditions cause a nuisance. In 
the seventh report of the Royal Commission on Sewage 
Disposal this matter was specially referred to, and the 
reclamation of such foreshores or sloblands is reported 
as providing the only certain and complete method of 
removing such nuisances. On the strength of this recom- 
mendation the Corporation asks for powers to reclaim this 
area, and to construct an embankment and new sewers 
all round it, for which £150,000 are asked. The Southport 
Corporation also finds it necessary to dredge and execute 
works in the channels and approaches to the sea for the 
purposes of sewage disposal, and also requires additional 
land for sewage disposal works ; the expenditure here is 
£24,000. In addition, new sewers, tanks, and bacteria 
beds will be put down at Leeds, and filter beds at Hudders- 
field. 


There are nine Bills relating to street improvements, 
most of which, however, are necessitated by new tramway 
proposals. The largest expenditure in this connection 
is included in the Bradford Corporation Bill, the sum being 
no less than £1,244,000. Other places are Leeds, £99,000 ; 
Leicester, £67,148; Derby, £79,000; and Liverpool, 
£79,000. 

Gas Bills.—A very severe fight has just been fought 
by the gas industry with chemical manufacturers as to 
the rights of gas undertakings to work up their residual 
products into chemicals and sell them in the market in 
competition with the private trader. Both company 
and municipal undertakings have been involved, and, 
although the gas industry received a severe set-back at 
the hands of several private Bill Committees early in the 
year, the result of a lengthy inquiry by a Joint Committee 
of the two Houses of Parliament in the autumn has to 
some extent vindicated the attitude which the industry 
took up, inasmuch as it is now recommended that gas 
undertakings may trade amongst themselves and do any- 
thing necessary for the purpose of working up their own 
residual products, but they must not purchase other 
people’s residual products, as has been done, purely for 
working up and selling again to private users. A short 
general Bill is promised for removing from certain gas 
undertakings the disability under which they were placed 
by Committees early this session, when clauses were put 
upon them which it was contended might have the effect 
of preventing even the working up of their own residuals, 
In several private Bills this year, therefore, wide powers 
to “deal in” residual products are included. Several 
Municipalities are acquiring their local gas companies, 
the most important, perhaps, being York, the purchase 
Last session the Corporation spent a 
large sum of money unsuccessfully trying to prevent the 
company from securing a large extension of area, on the 
ground that a supply was not required, yet it now proposes 
to take over the added area and to spend £99,000 for 
extending the works, presumably to deal with the added 
area. Large company schemes are those of the Harrow 
and Stanmore Gas Company, with £250,000 additional 
capital, and Grays and Tilbury Gas Company, which will 
acquire a considerable number of neighbouring gasworks, 
and requires £150,000 new capital. The Worthing Gas 
Bill raises an important point in connection with which 
the company’s business has been somewhat seriously 
interfered with. Across a certain street is a tunnel 
belonging to a private individual, and the High Court 
have held this to be a building ; thus the company cannot 
lay mains across it. The Bill seeks Parliamentary 
authority to remedy what is obviously a defect in the 
general law. Two further gas schemes of note are those 
at Tottenham and Bournemouth. The former proposes 
the increase of the already extensive sphere of operations by 
acquiring the Enfield Gas Company, and also to take over 
the Wood Green Electric Lighting Order, whilst the 
Bournemouth Company desires to absorb the Christchurch 
Gas Company, which last year was granted considerable 
additional powers. The new capital necessitated by this 
promotion is £200,000. In addition, there are many 
extensions to small works, and the incorporation as 
parliamentary companies of limited liability companies. 
Mention need only be made, however, of the United 
District Gas Company’s Bill, under which seven small 
existing gasworks in Oxford, Bucks, Wilts, and Northants 





will be absorbed into the one company. One remaining 
feature may be referred to. Co-partnership schemes, 
which originated with the gas industry under the direction 
of the late Sir George Livesey, are being gradually extended 
there being several included in the gas Bills for next 
session. 

Trolley and Motor Omnibuses and Tramways.—Trolley 
omnibuses and motor omnibus proposals constitute a record, 
there being no fewer than eighteen. For the most part 
the trolley omnibus schemes are proposed by Municipalities 
or existing tramway companies, and are intended to act 
as feeders to the tramways already running, or to give 
traffic facilities in sparsely populated districts where the 
expense of a full tramway line would not be justified, 
Only in one case is it proposed to form a new company. 
Since Bradford and Leeds acted as the pioneers of the 
trolley omnibus a year or two ago, only a few short lengths 
of line of this class have been put into operation, and it is 
clear that as a means of communication it is never likely 
to be a serious competitor either of the motor omnibus 
or the tramcar where anything approaching a dense traftic 
has to be dealt with. However, there is a sphere for this 
form of traction, as is shown by the undoubtedly successful 
results obtained at Leeds and Bradford, which cities are 
seeking additional powers this session, and also at Dundce 
and Doncaster. This being recognised by the legislative 
powers, an attempt was made to deal with the trolley 
omnibus in the Light Railways Bill of 1912. There has 
been, however, a change of attitude on the part of tram- 
way authorities towards the motor omnibus, and this has 
no doubt been largely influenced by the growing usefulness 
of both trolley omnibuses and motor omnibuses to the 
tramway services of the country. The feeling which not 
long ago existed that motor omnibuses should pay towards 
the upkeep of the roads which they use is not now quite 
so prevalent, and, at all events, is not fostered by th: 
tramway industry. Indeed, a few leading tramway, 
managers have strongly enjoined their confreres to drop 
this line of argument, for the reason that if they urged its 
application to motor omnibuses they could not, in reason, 
oppose its infliction upon trolley omnibuses, a thing 
they wished to avoid, as retarding the growth of a new 
industry. As a matter of fact, a clause to the effect that 
trolley omnibuses should pay an annual contribution 
towards the upkeep of the roads and also a contribution 
towards street widenings was inserted during the Grand 
Committee proceedings on the Light Railways Bill, 1912, 
but was subsequently withdrawn on the urgent repre 
sentation of the tramway industry. Thus the law regard 
ing trolley omnibuses remains exactly as it has been 
hitherto. There are clear indications that the prejudice 
against the motor omnibus per se is dying away, and nv 
greater evidence is wanted perhaps than the large sums of 
money which it is proposed to spend on them under the 
Bills in Parliament next session. Thus the Chesterfield 
Corporation proposes to spend £16,000 upon motor omni- 
buses; Halifax Corporation, £11,000; Southport Cor- 
poration, £2000; Huddersfield Corporation, £7500 ; 
and Derby Corporation, £5000. The Coventry Corpora- 
tion also seeks powers to run motor omnibuses, but 
no borrowing powers are mentioned. 

The Municipalities proposing to run trolley omnibuses 
are Chesterfield, with borrowing powers of £58,180; 
Brighton, £20,000; London County Council, £68,635 ; 
West Bromwich, £20,000; Southport, £8500; Bradford, 
£9900; Leeds, £22,000; Huddersfield, £4300; Derby, 
£30,000 ; Nottingham, £54,875; and Morley. In addi- 
tion, the Western Valleys (Mon.) Railless Traction Com- 
pany is to be incorporated with a capital of £13,500 ; 
the Mexborough and Swinton Tramways Company 
proposes to spend £50,000 on extending its system of 
trolley omnibuses; the Rhondda Tramways Company 
desires to do the same; the Metropolitan Electric Tram- 
ways contemplate linking up the Middlesex and Waltham- 
stow system in this manner ; and, finally, the Folkestone, 
Sandgate, and Hythe Tramway Company is trying to free 
itself from a very awkward situation by installing trolley 
omnibuses through these three towns. As a matter of 
fact, the local Councils are strongly objecting, as they 
have an agreement with the company to instal either 
surface contact or conduit trams. The former, however, 
has been found unsatisfactory elsewhere, and the latter is 
too expensive to allow the capital to be raised. Hence 
the deadlock, and at present there does not seem to be 
much hope of a compromise. The London County Council 
is intending to experiment with trolley omnibuses in 
Hackney and Lewisham, whilst the Bill of the Brighton 
Corporation will, if passed, bring all the trolley omnibus 
powers in Brighton into the hands of the Corporation, 
as by it the powers of the Brighton, Preston, and Hove 
United Omnibus Company obtained a couple of years ago 
will be transferred. 

There is very little of interest in the tramway schemes, 
and the largest expenditure proposed is in the Bill of the 
London County Council, namely, £351,671 for tramways 
and land, £216,820 for street improvements, and £94,000 
for the subway under St. Paul’s, about which there is so 
much controversy at the present moment. Another 
scheme of larger interest than expenditure is the proposal 
of the Hastings Tramways Company to abandon the 
Dolter surface contact system along the front as far as 
St. Leonards and to substitute the overhead trolley 
system. This length of line is the last survivor of the 
Dolter system in this country, it having been already 
abandoned at Mexborough and ‘Torquay, where the 
overhead trolley systems which have been substituted 
are showing very satisfactory financial results. 

Other large sums proposed to be expended upon tram- 
ways are nearly £200,000 at Halifax ; £100,000 at Leeds ; 
£120,000 at Huddersfield ; £80,000 at Leicester: £30,000 
at Derby; and £35,000 at Nottingham. The only other 
proposal which need be mentioned is that of the Colne 
Corporation to purchase the Colne and Trawden light 
railway undertaking, which is a tramway running partly 
on public roads and partly on private track. 


Miscellaneous.—Of the miscellaneous provisions not 
directly affecting the construction of new works there is 
little to be said. Many municipalities are bringing their 
powers into line with modern legislation in respect to 
building by-laws and, general supervision of sanitary 
arrangements. The increasing use of materials other than 
brick and stone for building constructions, and the extra. 
ordinary position in which many municipalities find them- 
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selves of not being able to sanction reinforced concrete 
or steel frame buildings is apparently responsible for the 
following clause in several municipal Bills :— 

** Notwithstanding any provisions contained in any 
public or local Act or by-law in force within the district 
regulating the construction of buildings, the Council 
shall have power to relax or modify such provisions in 
the following cases, and subject to the following pro- 
visions—that is to say :—(1) Where a person is desirous 
of erecting an iron, steel, or reinforced concrete building 
or structure he shall make an application to the Council, 
accompanied by compiete plans, sections, and elevations 
of the proposed building, with such details and other 
particulars as to the construction thereof as may be 
required by the Council. (2) The Council, if satisfied 
with such plans, sections, elevations, details, and particu- 
lars, shall signify their approval of the same in writing, 
and thereupon the building may be constructed according 
to such plans, sections, elevations, details, and particulars. 
(3) The Council may, for the purpose of regulating the pro- 
cedure in relation to such applications, and in reference to 
the excavations for, or foundations of, or the erection of 
such building and structure, make and issue such general 
rules as they think fit as to the place, time, and manner 
of making applications, and as to the plans, sections, 
elevations, details, and particulars to be deposited with 
the Council, and as to the precautions to be taken in 
connection with any such excavation, foundation, or 
crection for safeguarding the stability of the street and the 
property therein, and the public safety and convenience 
and otherwise, and as to any other matter or thing con- 
nected therewith respectively.” 

Among the Bills in which this appears are West Brom- 
wich, West Bridgford, Southport, Broadstairs, Barry, 
and Morley. 

Possible developments in span wire lighting for street 
purposes are foreshadowed by the application of the 
London County Council for powers for any borough 
council to fix brackets or lamps to buildings for public 
lighting purposes. In spite of the wider powers of the 
Electric Lighting Act, 1909, the Northern Counties 
Electricity Supply Company and the Cleveland and Dur- 
ham County Electri¢ Power Company are apparently not 
satisfied, for they both ask to be relieved from the pro- 
visions of the Electric Lighting Acts, which prohibits 
“association ’’ between companies. 

Beyond the above and the tramway and trolley omnibus 
schemes there is not a great deal of interest electrically. 
The East Ham Corporation takes powers to deal in elec- 
trical fittings, but through a contractor, and the Hove Cor- 
poration is persisting in its intention to purchase the Hove 
Electric Lighting Company’s undertaking, despite a con- 
siderable amount of opposition on the part of the ratepayers. 
[It also proposes to wire premises through contractors. 
What might have provided an interesting parliamentary 
fight, namely, the desire of a large proportion of the 
Leicester councillors to apply for electric wiring powers, 
i.e., for the corporation to work its own wiring and fitting 
department independently of the local contractors, has 
been obviated by the ultimate decision of the corporation 
not to proceed with its scheme—at any rate, for this year 








ALTERATIONS TO THE WHITE STAR LINER 
OLYMPIC. 

By the courtesy of Harland and Wolff, Limited, we 
are enabled to give the accompanying sketch showing 
the improvements which are being carried out in the 
Belfast yard of this firm to the White Star liner Olympic, 
the sister vessel of the ill-fated Titanic. The most pro- 
minent of the alterations are the introduction of an inner 





CROSS SECTION OF THE ALTERED OLYMPIC 


skin, so as to bring the double bottom above the water- 
line, the increase in the number of water-tight bulkheads 
and the carrying of some of the latter up to what is termed 
the ‘“‘ B” deck, which is about 42ft. above the water-line. 
There is but little doubt that had the Titanic been con- 
structed in like manner she would still be afloat. The 
managers of the White Star line are therefore taking in 
the case of the Olympic every precaution humanly possible 
to prevent a recurrence of the terrible catastrophe which 
overtook the sister vessel of this fine ship. It may be 
mentioned that similar safeguards are being introduced 
‘nto the new White Star triple-screw steamer Britannic 
of 50,000 tons, which is now in course of construction by 
Harland and Wolff, Limited. The alterations to the 
Olympic will considerably augment her flotation capacity 
and enhance the margin of safety far beyond all previously 
cecognised standards. Satisfactory progress has been 
made with the work, and we understand that the vessel 
is advertised to sail again from Southampton on April 2nd 
next, 





CALENDARS, &c., FOR 1913. 


Tue City Diary issued by W. H. and L. Collingridge, of 148, 
Aldersgate-street, E.C., has been forwarded to us. Besides 
having ample space for the insertion of daily records it also 
contains a iarge amount of information respecting the City of 
London and is a reliable guide to all its institutions. It gives 
lists alphabetically arranged according to wards of the 
members of the Corporation and its officers, of the City 
churches, and of the City Livery Companies with the 
names of the clerks and the situation of the halls. 
Details concerning the London County Council, the City Union, 
and other governing bodies are supplied, and an exhaustive 
table of social organisations. The diary portion is interleaved 
with blotting paper, and cash columns are ruled on several pages. 
—The Ironmonger Diary for 1913 has also reached us. ‘This is 
a large and well-bound book containing over 600 pages. Besides 
the pages of the diary itself there are others giving a great deal 
of useful information. The following is the list of contents :— 
Buyers’ guide; postal and telegraph information; technical 
and trade societies : how to join them ; formula and constants ; 
patent trade marks designs ; licenses and permits ; industrial 
——— and receipts; trade law; the inquiry department ; 
imited companies ; the Jronmonger tables ; agricultural societies 
in the United Kingdom ; directory of associations ; and the art 
of ticket writing. The diary is issued from the oflices of the 
Ivronmonger, of 41, Cannon-street, E.C.—The Architects’ and 
Surveyors’ Diary, Directory, and Price Book for 1913 has reached 
us. This is issued by Waterlow Brothers and Layton, Limited, 
of 24 and 25, Birchin-lane, E.C. The diary is provided with a 
thumb. ndex and contains a great deal of useful information.— 
We have to acknowledge the receipt of a further supply of wall 
calendars, &c. Ashwell and Nesbit, Limited, of Barkley-lane, 
Leicester, have sent an excellent wall calendar with large daily 
tear-off sheets—A large wall calendar with monthly tear-otf sheets 
has been sent by John Rogerson and Co., Limited, Wolsingham 
8.0., Co. Durham.—aA similar calendar is to hand from the 
Westinghouse Brake Company, Limited, of 82, York-road, King’s 
Cross, N. Calendars with monthly tear-off sheets, mounted on 
ecards, are to hand from John Heywood, Limited, of 3, The 
Broadway, Ludgate-hill; Walter Johnson and Co., Limited, 
67 and 68, King William-street, E.C.; and Merryweather and 
Sons, Limited.—A neat little calendar with monthly cards is to 
hand from the Submarine Signalling Company, of Friars House, 
New Broad-street, E.C.—A pocket calendar printed in gold 
letters on an ivory card, together with a suitable case, has been 
sent by the firm of Robert boyle and Son, ventilating engineers, 
of London and Glasgow.—A wall calendar printed on a card has 
been sent by the Reliance Lubricating Oil Company, of 19 and 
20, Water-lane, Great Tower-street.—From Thermit Limited, 
of 27, Martin’s-lane, Cannon-street, we have received an excel- 
lent little pocket-book containing a calendar for 1913 and a good 
deal of interesting information concerning the Thermit process 
of welding. It also gives British and metric equivalents and 
other useful information.—From Thos. Firth and Sons, Limited, 
Shettield, we have received an exceptionally nice pocket-book 
and diary. It is bound in a limp reindeer skin cover and is 
fitted with a silver-plated pencil with renewable lead. Another 
useful feature is a separate enclosure consisting of a little book 
of fine squared paper. The whole get-up is excellent and the 
book is so thin that it fits the pocket without inconvenience.— 
From the firm of C. Brown and Co., of 9, Bell-yard, Temple 
Bar, we have received a neat little wall calendar with monthly 
tear-off sheets.—The firm of W. A. Walber and Co., of 38, 
Victoria-street, Westminster, has sent a wall calendar mounted 
on a large card. This also has monthly tear-off sheets.—A 
similar calendar has been forwarded by R. and Y. Pickering 
and Co., Limited, of Wishaw, near Glasgow.—The British 
Thomson-Houston Company has sent a calendar of a somewhat 
novel kind, the dates ot the days for three months of the year 
being printed cn a large sheet. Lt should be explained, however, 
that theré is a sheet for each month of the year, and also one for 
January, 1914. This is a very excellent calendar, and well 
worthy of a place in an engineer’s oftice.—Davey, Paxman and 
Co. has sent a neat little wall calendar with monthly sheets, 
each sheet bearing a picture of some form of machine as turned 
out at the Colchester Works.—The Salisbury Supply Company, 
of 5, Creed-lane, Ludgate Hill, has issued a useful wall calendar 
with monthly tear-oft sheets, the special feature of this being 
that the dates of Tuesday and Friday are printed in red.—By 
far the prettiest calendar received this year is from J. J. Saville 
and Co., Limited, of Triumph Steel Works, Sheffield. The card 
on which the calendar is mounted bears an exceedingly attrac- 
tive picture. It has small monthly tear-off sheets.—The 
calendar issued by the Hunslet Engineering Company, Limited, 
this year differs somewhat from those sent out on previous 
occasions. The card on which it is mounted is shaped to 
represent a locomotive, and the small tear-off sheets are attached 
to one of the right-hand corners.—The usual large wall calendar 
with monthly tear-off sheets has been forwarded by George 
Craddock and Co., Limited, Wakefield.— Joseph Westgood and 
Co., Limited, of Napier-yard, Millwall, has sent a calendar 
printed on a card which also bears a picture of Rochester 
Bridge.—From the Continental Tire and Rubber Company, of 
Thurloe-place, South Kensington, we have received a handy 
pocket-book with pencil, on the first page of which a calendar for 
1913 is printed. 








ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND. 


Tue following regulations for the trial of certain machines and 
their exhibition at the Society’s seventy-fourth annual exhibition 
to be held at Bristol from Tuesday, July Ist, to Saturday, 
July 5th, 1913, have just been issued. ¢ 

Prizes and medals are to be given for milking machines and 
also for hand power machines for applying dry insecticides and 
fungicides in powder form to bushes and trees. For the milking 
machines there will bea first prize of £25anda gold medal and a 
second prize of £10 and a silver medal. The trials will be held 
at Grange Hill, Bishop Auckland, Co. Durham, commencing on 
April 22nd, 1913. Motive power and piping will be available, 
but competitors must provide any special attachment they may 
require. Only one machine of the same make will be allowed to 
compete. Every machine entered must be capable of milking 
at least two cows at a time, and the number of cows to be milked 
will be left to the discretion of the judges. The division of milk 
receptacles must be so arranged that records of each cow milked 
can be taken. The following are some of the points to which 
the special attention of the judges will be called :—(a) Time 
taken in milking; (b) weight of milk exclusive of strippings ; 
(c) convenience in attachment to the cows, taking into account 
ease of replacing where machine has become detached from any 
cause ; (d) security of attachment to teats; (e) gentleness in 
operation ; (f) ease in regulating speed of machine ; (g) con- 
dition of milk; (Ah) ease and thoroughness of cleansing; (¢) 
lightness of milk receptacles; (j) minimum of supervision 
during milking, so that a man in charge can leave cows to carry 
milk to the dairy, &c.; and (k) price of machine with cheapness 
of renewal and durability of working parts. All machines com- 
peting must also be exhibited at the Show Yard at Bristol. 

For the hand-power machines for applying dry insecticides 
or fungicides in powder form to bushes or trees there will be a 
first prize of £10 and a second prize of £5. The trials will be 
held in the neighbourhood of the Show Ground at Bristol durmg 
the month of May. The machines will be tried with (1) slaked 
lime, (2) flowers of sulphur, (3) Bordeaux powder, and such 





other materials as may be required by the stewards and judges. 
Some of the points to which the judges’ attention will be speci- 
ally directed are :—{a) Portability ; (6) capability of adyust- 
ment to apply heavy or light dressing; (c) adaptability to 
different classes of bushes and trees; (d) number of men 
required for working; (e) efficiency and strength; (f) capa- 
bility of withstanding action of chemicals contained in fungi- 
cides or insecticides; (g) facility of internal and external 
cleaning and repair; and (h) price. All machines competing 
must also be exhibited at the Show Yard at Bristol. kntries 
must be sent to the secretary, 16, Bedford-square, London, W.C., 
on or before Thursday, March 20th next, and further particulars 
may be obtained from him. 








VaLves ror Arr Pumps.—In June, 1911, the Dermatine 
Company, Limited, supplied for an air pump manufactured by 
W. H. bailey and Co., Limited, of Manchester, some air pump 
valves, which were put to work at Messrs. Martineau’s sugar 
refinery in Whitechapel in November of the same year. ‘Lhe 
pump is now undergoing its annual inspection and the valves 
have been taken out. ‘i‘hey have been re-measured, and it is 
found that although the pumps ‘have been maintaining a vacuum 
of over 29in. night and day for eleven months the valves have 
worn on one side less than in. There is, we are informed, 
every. reason to believe that a period of at least twice as long as 
they have already lasted will elapse before the valves are worn 
out and unfit for use. The result attained has, it is claimed, 
been to a large degree due to the fact that the valves were fitted 
with the patented ‘* Anchor ” bush, which is designed to elimi- 
nate any tendency of enlargement in the central hole, and thus 
to maintain a high vacuum and to avoid the expense of early 
stoppage of machinery, and the possibility of spoiling the 
material in process of manufacture. The guards and grids 
were designed by the Dermatine Company for Messrs. Bailey. 

MANCHESTER ASSOCIATION OF ENGINEERS.—A paper on 
“The Principles and their Application in the Cutting and 
Generation ot Gear Teeth by Moaern Gear Cutting Machinery ” 
was read before the above society on Saturday, January 11th, 
by Mr. Vincent Gartside. ‘The paper was intended to be ot 
practical value to the ** man in the shop ”’ who has to deal with 
the use or production of cut gearing. The paper opened with 
descriptions of the most common forms of teeth, namely, the 
cycloidal and the involute forms. It then went on to describe 
the different processes employed in cutting the teeth, which 
were divided into two main classes—non-generating and gener- 
ating. Under the heading of non-generating the author de- 
scribed the three systems ot milling, planing, and forming. The 
paper included descriptions of the leading types of gear cutting 
machines now in use, including those made by WVarling and 
Sellers, the Fellows, Sunderland, Holroyd’s worm gear milling 
and grinding machines. The section dealing with helical ana 
spiral gears contained brief descriptions of the different types 
in use, including (1) the simple spiral or single helical gear cut 
with dise cutters or hobs or planed ; (2) the Lewellen double 
helical gear cut with disc cutters ; (3) the Wuest gear cut with 
hobs ; and (4) the Chevron gear with multiple helical teeth cut 
by end mills. 

THE MopERN Gas Propucer.—The development of the gas 
producer formed the subject of a paper read before the Liver- 
pool Engineering Society recently by Mr. F. Fielden. He said 
that the gas producer method ot combustion is the most com- 
mercially profitable with light moist fuels. He gave examples 
where spent tan containing as much as 50 per cent. of moisture 
is used in producers, the fuel being first gasified and the gas 
burnt in boiler furnaces. Such a plant has been working tor 
some years at a tannery in Runcorn, while a more recent installa- 
tion said to be the largest in the world ior dealing with this 
waste product, is one of 700 horse-power now being erected at 
Ditton, in which 300 horse-power is to be used for power pur- 
poses and 400 horse-power for combustion under existing steam 
boilers. With a moisture content of 50 per cent. the consump- 
tion per brake horse-power hour amounts to approximately 34 Ib. 
and the gas produced from this weight of spent tan is trom 70 
to 80 cubic feet at approximately 125 to 135 B.Th.U. per cubic 
foot on the lower scale. On the subject of the application of 
gas power to marine purposes the author said that the successful 
marine gas producer should be (1) of the bituminous type, (2) 
with open-hearth firegrate, (3) with cascade type of washers and 
coolers in which no loose pieces of any description such as coke, 
earthenware, &c., are employed, (4) with rotary tar extractors, 
and (5) having the gas pipe connections to the engines so 
arranged by means ot suitable cocks that when the gas is sud- 
denly cut off from the engines the same movement ot the valve 
lever by-passes the gas to a boiler adapted to both gas or solid 
fuel firmg, the boiler being used to supply steam for working 
the winches, &c. 

Hor Panex aNp Hor FLoor BorvER SysteM or HEATING. 
At a recent meeting of the Junior Institution of Engineers, 
Capt. H. Riall Sankey, R.E., M. Inst. C.E., gave the hon. mem- 
bers’ lecture, taking tor his subject ‘‘ Hot Panel and Hot Floor 
Border System of Heating,’’ in which he said that the dominant 
feature of the new method is the use of radiant heat rather than 
the heating of the air. The fact is often lost sight of that the 
object of heating a building or room is to make people com- 
fortable ; hence it is usual to specify that the heating power and 
heating surface shall be sufficient to maintain the temperature 
of the air 5ft. from the floor at a specified temperature of, say, 
63 deg. Fah. The result has been that most of the systems 
hitherto adopted have been devised so as to heat the aur, and 
radiant heat has been to a large extent neglected. It is generally 
conceded that for comfort, when sitting in a room without a 
fire, an air temperature of about 63 deg. Fah. is needed, and in 
order to obtain this temperature the surfaces of ordinary radiators 
require to be at the fairly high temperature of, say, 150 to 180 
deg. Fah.; this temperature, however, decomposes the dust in 
the air, thus producing a disagreeable and characteristic smell. 
When radiant heat from a fire is available the air temperature 
can be as low as 55 deg. Fah., or even 50 deg. Fah., and yet the 
sense of comfort and warmth is greater than in the previous case. 
To maintain the temperature at 50 or 55 deg. a hot water system 
of heating or the like will, however, be required in many cases. 
Such a system although ideal is more costly. Now, the hot 
panel and hot floor system does not unduly heat the air, as it 
supplies the radiant heat needed for comfort. A hot panel, 
Capt. Sankey explained, consists essentially of a small pipe bent 
backwards and forwards and embedded in a semi-conducting 
composition ; jin. steam pipe is used. The heat carrying 
medium, say, hot water, circulates in the tube and the heat is con- 
ducted through the wails of the tube to the composition, through 
which it spreads to the surface of the panel, whence it is radiated 
into the room. In effect heat at a comparative high temperature 
issuing from a small surface is converted into the same amount 
of heat at a lower temperature issuing from a large surface. A 
hot panel may contain more than one length of tube, in order 
that the flow in each length may be controlled by external 
valves. A hot panel can be made up in an iron framé so as to 
form a detached unit similar to the ordinary radiator, or it may 
be built up against a wall very nearly in the thickness of the 
plaster. Hot borders are formed by placing }in. pipes abou 
an inch below the level of the floor close to the walls around the 
whole or part of a room and embedding these pipes in semi- 
conducting composition. A hot border of any width desired, 
say, from Gin. to 18in., can thus be formed. Similar pipes can 
also be embedded along the cernices of a room. The semi- 
conducting composition has to be chosen with great care to 
obviate cracks which would otherwise be produced by the 
expansion and contraction of hot pipes. The various advan- 
tages of the new system were treated mathematically and a 
number of illustrations were given. 
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LOCOMOTIVE WHEEL QUARTERING MACHINE 
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LOCOMOTIVE WHEEL QUARTERING MACHINE. 


A QUARTERING machine capable of admitting locomo- 
tive wheels up to 60in. diameter on the tread, axles up to 
6ft. 6in. long, and with adjustments for accommodating 
cranks between I6in. and 24in. throw has recently been 
built by Cunliffe and Croom, Limited, Manchester. A 
general view of the tool is shown above, and the drawing 
below represents a transverse section showing the method 
of attaching the spindle headstock to the main head. 
Each head, it will be observed, is driven independently 
from its own two-speed countershaft through a single 
pulley. The two-spindle feeds, one for turning and the 
other for drilling, are obtained by spur gearing, and a slid- 
ing key operated by means of the hand wheel shown. The 
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ATTACHMENT OF SPINDLE HEADSTOCK TO MAIN HEAD 


spindle headstocks are movable on slides at 45 deg. to the 
centre line of the machine, giving an included angle 
between the two of 90 deg. They are adjustable for 
different throws, steel rules being provided for accurate 
setting. In order to maintain the same distance between 
the centres of the driving pulleys on the heads and the 
countershaft and so provide the desired tension on the 
belt, compensating mechanism shown in the sectional 
drawing is provided. The main headstocks are fitted 
with steel centres and are adjustable along the bed by 
means of a screw and nut and pilot handle. In this way 
axles varying in length between 42in. and 78in. may be 
accommodated. The main bed is 12ft. 6in. long by 2ft. 4in. 
wide by lft. 6in. deep, and two stays are provided which 
are adjustable along the bed for supporting the wheels 
and axles and for clamping them in position, and have 
adjustment for height by means of a screw and handle. 


outer end of the boring bar when required for opening out 





| the local. 
Stays—not shown—are also provided for carrying the | 


For truing up crank pins in position up to 


The machine illus- 
but can also be 


cored holes. 
10}in. long a portable head is supplied. 
trated is intended for right-hand leads 
built for left-hand leads. 





ACCIDENT ON THE MIDLAND RAILWAY. 


Dvurine the inclement weather experienced this last 
week-end there were several railway accidents, but the 
most serious occurred during a dense fog at Rromford 
Bridge, outside Birmingham, on the Midland main line 
between Derby and Bristol. It would appear that on 
Monday morning last a local train from Wolverhampton 
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to Birmingham was backed off the down main line on to 
an adjoining loop to attach a horse box, and while passing 
through the connection back to the main line the train was 
run into broadside by one from Leicester to Birmingham. 
Three passengers lost their lives and several were injured. 
At the time of writing it is not clear what was the cause of 
the'collision. It is stated that the home signal was against 
the express, and this should have been so, as the interlock- 
ing would prevent the home signal Jever being over when 
the points at the loop were opened. Of course, the 
signal wire might have been out of adjustment, owing to 
the frost, but this is unlikely to have happened suddenly. 
There is also the question as to what warning the express 
driver got at the distant signal, and, further, as to why 
the signalman allowed the train to leave the signal-box 
in the rear when he was shunting, or going to shunt, 


INSTITUTION OF CIVIL ENGINEERS.* 


BRIDGING OPERATIONS CONDUCTED UNDER 
MILITARY CONDITIONS. 
ByvCaptain C. E, P. Sankey, R.E. 

THE bridges erected by the civil and the military engineer aye 
different in appearance, but the general principles of construction 
are the same ; the diversity is due to the altered relative in). 
portance of these principles. The considerations that gover, 
the design of a bridge can be grouped into those affecting tho 
stability as a whole, those limiting the stresses in individia| 
members, and those relating to economy of time and money - 
these conditions have to be observed by the military engineer, 
though in altered proportions. The same laws of stability hold 
good, but the factor of safety adopted in military bridges is ox. 
than that usually employed. ‘The greatest divergence occurs jy, 
the third group of conditions, as the question of immediat 
financial economy is overshadowed by the importance of the 
economy of time. Conditions peculiar to military bridges ar 
that they may have to be erected under fire, may have to be 
made with unskilled labour, and never need artistic treatment, 

The types of material available for military bridges are eit} 
those transported with an army in a highly specialised form, «1 
those obtainable on the spot, either growing, in store, or in u 
For practice in peace, unsuitable materials have frequently 1. 
be used, owing to financial considerations. 

Various accessories are required in the erection of milita: 
bridges, such as tackle, derricks, sheers and gins. These, ai 
other plant, such as pile-drivers, would frequently have to |, 
improvised out of material found locally. The joints in str 
tures erected under field conditions need special attention, anc 
various forms of holdfasts and anchorages are required in mat 
types of bridges. 

Military bridges can be classified in accordance with 1] 
nature and mode of support of the longitudinal member 
There may be one set of these only, such as simple balks «©: 
spars, trussed beams or girders ; on the other hand, the severa| 
sets of road bearers may be supported at their ends by con 
pression or tension members, or by floating supports. 

Simple bridges, though obviously suitable for short span 
may often be used for longer ones with economy of time, if no 
of material. When the material is long enough, but not sufti 
ciently plentiful, trussed beams or girders may be employed 
The peculiar military value of a girder bridge lies in the fact 
that a large portion of the work can be done out of sight of thy 
enemy, and the exposure during erection can thus be reduced | 
a minimum. In cases where the span is too great to suit an 
of these types of bridge it is possible to reduce it by building ou: 
cantilevers from the abutments. 

The type that is of the greatest general utility is the trest! 
bridge. The construction of trestles depends on the materia 
available, but is generally simple and takes but little time, a 
with enough men each trestle can be made independently. The 
erection of the trestle is often more difficult, and the variou 
methods require study ; moreover, a muddy bottom will often 
cause additional difficulties. Pile bridges are also considered 
under this class. 

Frame bridges of various types have been called the field 
engineer’s substitute for the arch; they have several practical! 
drawbacks, but may be convenient in certain cases. 

Suspension bridges have the great military advantage that 
their heaviest members, the cables, can be carried over difficult 
country by pack transport ; in particularly difficult cases the 
cables can be made at the site out of wire carried in coil-. 
They are designed by simple calculation, the cables 
assumed to hang in parabolas. To overcome the usual lack o1 
stiffness, a type of rigid suspension bridge has been erected 
recently. The details of erection of suspension bridge= are 
generally simple, but depend in a Jarge measure on the mature 
of the site. Tension bridges have most of the military advan 
tages of suspension bridges, and in addition are more rigid 
Tension members can also be added with advantage to many 
other types of bridges. 

Bridges on floating supports are perhaps more essentially 
military than any other. The supports may be boats or othe: 
floating bodies. Pontoon equipment i of certain 
specialised boats carried on wagons with a suitable amount of 
corresponding bridge superstructure, and can accompany an 
army in the field, even over very rough country. This equip- 
ment can be made up into different types of bridges, according 
to the loads that have to be carried. The bridges may be con 
structed in a variety of ways, by adding successive units to the 
head of the bridge, by making the whole bridge alongside the 
shore and swinging it across, by making up rafts of two or more 
units and then connecting them into bridges, or by adding 
successive units at the tail of the bridge. 

Floating bridges can also be made of ordinary boats, varying 
in size from small rowing boats up to barges and lighters ; the 
general principles of construction are the same, but the buoyancy 
of the boats to be used has to be determined. 

In the absence of boats, floating bridges can be supported on 
barrels and other closed vessels, or on timber rafts. In the case 
of bridges over tidal rivers, trestle piers are required at the shore 
ends of the bridge, as they bear grounding at low water better 
than boats or pontoons. An equipment of air bags has recently 
been experimented with for cavalry ; these bags, when required 
for use, are inflated by a pump or by the mouth. 

Instead of making a continuous bridge over a river it may be 
preferable to make use of some system of ferrying. The ferries 
may be propelled acioss the river in a variety of ways, by rowing, 
by being towed across by a rope, or by being moved across by 
the action of the current. Ferries also need some form of 
bridge head on each bank; in non-tidal rivers this can be 
very simple, but where the water level varies, more complicated 
arrangements are necessary. A similar arrangement is required 
in the case of the shore ends of continuous bridges floating 
on a tidal river. In the simplest case of these tidal ramps the 
shore slopes sufficiently gently to allow some of the piers to 
settle at low water; where the slope is greater, it is necessary 
to employ trestles with adjustable transoms ; and where the 
bottom gets out of reach of trestles, it is necessary to support 
them on floating piers. F 
It sometimes happens that there is no material available of 
the type from which military bridges are usually built, and in 
such cases it becomes necessary to employ whatever can be 
obtained. Examples of this are bridges made out of carriages 
and carts, and cables for suspension bridges composed of tropical 
creepers. y 

Calculations for military bridges are required, but time i+ 
wanting in which to make elaborate calculations. In many 
cases calculations are unnecessary, when the type of bridge 
is well known, but they are required for unusual spans, loads 
beyond the ordinary, or for uncommon types of bridges ; 
it is always essential to keep these calculations simple, as 
they have to be made in a great hurry, and undef unfavourable 
conditions, 
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Crompton Mepat.—The Crompton medal of the Institution 
of Automobile Engineers has been awarded by the council to 
Col. R. E. Crompton, C.B., Mr. Dugald Clerk, F.R.S., Dr. H. 8. 
Hele-Shaw, F.R.S., Mr. F. W. Lanchester, and Mr. L. A. Legros, 
past-presidents of the Institution of Automobile Engineers, 
in recognition of their valuable services during their years of 
ffice. 
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PHASE ADVANCERS. 


THE paper read by Professor Miles Walker before the 
Institution of Electrical Engineers on Thursday, Jan. 9th, 
deals with the important subject of improving the power 
factor of an alternating-current system. But having regard 
to the fact that it is to some extent a repetition of the 
author’s contribution on the phase advancer, read before 
the same Institution in 1909, and since this machine has 
already been described in our columns, we only propose 
to consider that portion of the paper which describes the 
method of ascertaining the rating of a phase advancer, 
and the hints given with regard to the design of such a 
machine. It will be remembered that the phase advancer 
is intended for use in conjunction with asynchronous 
alternating-current machinery, to annul the bad effects 
of a low power factor produced by wattless magnetising 
currents on a distributing system. In 1895 Leblanc 
proposed an arrangement of two exciters in series with 
the windings of a two-phase rotor, to improve the power 
factor of an induction motor, and the phase advancer acts 
on @ very similar principle with three-phase machines. 
It is, in fact, a special form of exciter connected in circuit 
with the rotor windings-of an induction motor, to which 
it supplies magnetising current generated at low pressure 
and low frequency—the frequency of the slip of the induc- 
tion motor. By this means induction motors may be 
worked at unity power factor, or may even be caused to 
draw a leading current if desired. The armature of the 
phase advancer may be either star or mesh connected, 
according to the amount of rotor current which has 
to be dealt with. The star-connected armature, as shown 
in Fig. 1, is suitable when the current to be collected 
on the commutator is very great, and the pressure to be 
generated not more than 15 volts. It enables a wide 
brush, extending -7 of the pole pitch, to be used. The 
second type—Fig. 2—is suitable when the current is not 
very great and the voltage is higher. It will be under- 
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Fig. 1-STAR CONNECTED MACHINE 


stood that the brushes A, B, C, are connected to the slip | 
rings of the induction motor whose power factor is to be | 


corrected. 


Before considering Professor Miles Walker’s paper, we | 


may say that this question of improving the power factor 
was dealt with in a short series of articles which appeared 
in THE ENGINEER for Feb. 25th, Mar. 4th and 10th, of 1910, 
and the phase advancer in its early stage of evolution was 
described in the last of these articles. Dr. Kapp, of the 
Birmingham University, has also recently devised an 
entirely new apparatus of this description, and a machine 
known as the Scherbius phase advancer has recently been 
placed on the market by the firm of Brown, Boveri. 
Both these inventions are referred to in Professor Miles 
Walker’s paper, and the latter machine was also briefly 
described in the patent columns of our issue of November 
8th. 

It is pointed out in the paper read on Thursday, Jan. 9th, 


en 
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Fig. 2—MESH CONNECTED MACHINE 


that in designing the rotor of an induction motor the engineer 
has a fairly free hand in the choice of the standstill voltage. 
It is possible to choose a low voltage and large current 
or a higher voltage and a smaller current. It is usual 
even on very large motors to keep the standstill pressure 
below 1000 volts, but the author expresses the opinion 
that if phase advancers are much used in the future the 
standstill voltage of the rotors of large induction motors 
will be increased. Large induction motor generators 
might very well be fitted with phase advancers, to improve 
the power factor. Also large induction motors for driving 
fans or other machinery which run continuously in one 
direction. The design of a phase advancer for a 800 horse- 
power induction motor driving a continuous-current 
generator is considered. It is explained that if the motor 
has already been built it is necessary to inquire whether 
its rotor is provided with a winding connected to slip 
rings, and, if so, whether the rings and brush gear are 
designed to carry the full load current continuously. It 
is possible to connect a phase advancer to almost any 
rotor winding, except, of course, a short-circuited winding. 
But if the current is very high and the voltage low, the 
cost of the advancer will be greater than when the current 
is fairly small and the voltage higher. 

lhe author then goes on to explain the method of arriv- 
ing at the current necessary to make the roter of a three 


| phase 800 horse-power machine run at -95 leading power 
factor. The rotor is assumed to have a star-connected 
winding, with a standstill pressure of 800 volts per phase. 
The working current, that is, the current in phase with 
the voltage, will be about 255 ampéres, which can be 
collected on a comparatively small collector. To find the 
rotor current necessary to make the motor run at -95 lead- 
ing power factor the author proceeds as follows. Set off a 
vertical line representing 255 ampéres, as shown in Fig. 3. 
The power factor of an 800 horse-power 50-cycle motor, 
running at 490 revolutions per minute, might be about 
-88, so that, without the phase advancer, there might be 
a lagging current equal to 47 per cent. of the working 
current. If the advancer causes the rotor to take a leading 
current of 47 per cent., that is, 120 ampéres, the power 
factor at the station would be nearly unity. If it is desired 
to make the power factor at the stator terminals -95 lead- 
ing, it is necessary to supply to the rotor an additional 
31 per cent. of leading current, making 200 ampéres watt- 
less current in all. Adding the vectors representing the 
200 wattless ampéres and the 255 working ampéres, we 
get 324 ampéres per phase for the rotor when running 
under these conditions. This is the current for which 
the phase advancer must be designed. 

In considering the voltage that must be generated, it 
is explained that in this particular case an advancer with 
a mesh-connected armature would be used, because the 
current to be dealt with is not great. In this case it is 
simpler to take the voltages across the slip rings than the 
voltage per phase of the star winding. Indeed, as the 
motor would work the same whether it were mesh-con- 
nected or star-connected, it may be considered as mesh 
connected, as shown in Fig. 4. Here the mesh-connected 
phase advancer armature is shown at a, b, c, the field 
connections at P, Q, R, and the rotor windings of the 
induction motor at A, B, C. If the normal slip of the 
motor at full load was 1.45 per cent., the E.M.F. generated 
by the slip will be 20 volts, measured between the slip 
rings. To obtain the voltage to be generated by the 
advancer, a line O E a is laid off to represent this voltage 
generated by the slip in phase A, as shown in Fig. 5. The 
angle by which the current must lead on this voltage is 
found from Fig. 3, so that the line O a—Fig. 5—can be 
laid off to represent the current in phase with A—Fig. 4. 
Similarly, lines O b and Oc represent the currents in the 
other phases. In a phase advancer of this particular 
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Fig. 3—CURRENT DIAGRAM 


size about 6 volts are allowed for pressure drop in brushes, 
and in the resistance of the windings. This is represented 
by E a R—Fig. 5—in phase with Oa. There will also be 
some reactive drop in the field coils of the advancer. The 


There is no reactive drop in the armature, because a 
compensating winding wipes out its field. 

If we add a voltage X V parallel to ba we obtain a 
resultant voltage O V in phase with O a, and this is what 
is required. Therefore, if the advancer is excited with a 
current which is in phase with the sum Oa and —Ob 
(shown by the dotted line 6 a), it is possible to make the 
current lead by the right amount. The voltage to be 
generated by the advancer is given by X V, and if the 
diagram is drawn to scale it will be found to be 33 volts. 
It will be seen that the projection of O V on the vertical 
line gives OVr, which is greater than OEa. If this 
voltage O Vr is greater than that necessary to drive the 
working current through the rotor circuit, the only effect 
will be that the slip of the rotor will be reduced until the 
right working current is obtained for the load. On the other 
hand, if O V r is insufficient to drive the working current, 
the slip of the motor will be increased. From Fig. 5 it 
appears that with 33 volts generated by the advancer 
the slip will be slightly reduced. From the foregoing 
it will be seen that the rating of the phase advancer is 
33 volts between the terminals, and 324 ampéres per 
phase. 

The series type of advancer would have the most suitable 
characteristics for the particular case under consideration. 
With series excitation the amount of leading current 
taken from the line increases with the load. When the 
pressure to be generated is of the order of 30 volts or 
higher, and the current is reasonably low, as in this case 
under consideration, a closed armature winding, just like 
that of an ordinary continuous-current machine, is prefer- 
able. Theoretically, three salient poles, equivalent to 
two magnetic poles, are quite sufficient for a machine of 
the rating mentioned above, but a six-pole machine, 
equivalent to four magnetic poles, is more likely to fit 
in with standard punchings. The author therefore advo- 
cates the employment of six poles on the machine under 
consideration. This means that there will be six brush 
arms, two in parallel in each phase. There will be 162 
162 


amperes per brush arm, and i = 94 ampéres per 





48 


conductor. As the speed of the main motor is high, 
viz., #90 revolutions, the advance would be directly con- 
nected to the motor. 

It is explained that it would not be worth while to cut 
down a machine of this type to the smallest possible size, 
because the addition of a little superfluous material will 





author allows 5 volts for this, and it is represented by R X. | 





not increase the cost by a large percentage, and when 
building a machine it is worth while to make it so that 
without much further development it may be used in a 
large variety of cases. If a large D*/ constant of 9-5 x 
10° cubic centimetres is taken, it will not be excessive, 
though ample. A diameter of 46 centimetres is suitable 
for a speed of 49 revolutions per minute, and the length 
of iron core may be 18 centimetres. The author considers 
that the easiest way of designing a phase advancer of 
this type is to proceed as if it were a continuous-current 
machine whose voltage is 1-41 times greater than the 
virtual voltage called for in the specification. The 
armature need not differ in any particular from a con- 
tinuous current armature. The field winding will be 
provided with series exciting coils and compensating 
windings connected to the various phases in the manner 
described below. 

Although the machine has six salient poles, it is a four- 
pole machine magnetically. This must be remembered 
when determining the amount of iron behind the slcts. 
The voltage to be generated as a continuous-current 
machine is 1-41 times greater than the virtual voltage 
called for. The fluxes in the salient poles which constitute 
magnetically a pole pair are 120 deg. apart in phase, so 
that the voltage generated in an armature coil, which 
lies partly under one pole and partly under another, is 
only -86 of the voltage that would be generated if the 
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Fig. 4—MESH CONNECTED ADVANCER AND ROTOR 


two poles were carrying the maximum flux at the same 
time. It is necessary to arrange the series winding on 
each pole so as to cause the flux to lead by the right 
amount ahead of the current carried by the armature 
conductor passing under the pole. It is desirable to arrange 


| the compensating winding so that its effort is equal and oppo- 


site to the armature winding adjacent to it, and for this 
purpose it is necessary to have regard to the phases of the 
armature and field, and, lastly, it is desirable to provide a 
commutating flux which shall be proportional to and in phase 
with the current to be commutated. The designer begins 


| just as he would when designing a continuous-current 
| generator. 


The voltage to be generated is 33 X 1-14 = 
46-5 volts. 

There are six ways through the armature, each carrying 
94 ampéres. If we choose 72 slots, with four conductors 
per slot, we get 288 conductors, and these, multiplied by 
94, give 27,000 ampére wires, a fairly easy current rating 
for an armature of 46 cm. in diameter. If the area of 








c 
Fig, 5-VOLTAGE DIAGRAM 


the cylindrical working face of the armature is denoted 
by Ag, and the maximum flux density in the air gap by 
B, then the magnetic loading may be taken as proportional 
to AgB. If the pole arc is equal to -72 and the pole 
pitch, then, as there are 48 conductors in series, and the 
speed is 8-2 revolutions per second, 

46-5 x 10° = -72 x 8-2 x 48 X AgB X -866. 


Thus the magnetic loading Ag B = -189 X 10%. If the 
iron in the teeth has a density of 18,500 lines per square 
centimetre, a total mean cross section of all the teeth of 
1020 square centimetres will be necessary. The conduc- 
tors carry a normal current of 94 ampéres, and for an over- 
load of 25 per cent. they should have a section of -23 by 
1-27cm. Four of these conductors require slots measuring 
-77 em. X 3-7em. To provide room for 72 slots, and to 
give the necessary cross section to the teeth, a net length 
of iron of 16-4 cm. will be necessary. Allowing 11 per 
cent. for paper on the punchings, and -6 cm. for a ventilat- 
ing duct, the gross length of iron becomes 19 em. The 
rest of the calculation of the armature is the same as for 
a continuous-current machine, except in the matter of 
commutation. 

Turning now to the pole winding, it will be seen from 
Fig. 4 the machine has only three brushes. Obviously 
this diagram applies equally well to the machine with 
six brushes, where brushes at opposite ends of a diagram 





are in parallel with one another. The inner circle 
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represents the closed winding of the armature of the 
advancer and the small letters a, b, c, show the three 
phases mesh-connected. The brushes P, Q, R bear on 
the commutator and convey the current to the outer 
cirele A, B, C, which represents the winding of the rotor 
of the induction motor, mesh-connected. The motor 
may be connected in star or mesh fashion. The arrow 
heads show the direction of current along each conductor, 
which is taken as positive for the purpose of the clock 
diagram—Fig. 5. P,Q, and R are connected in star, and 
the series coils are connected in series with these. The 
voltage in phase A of the rotor is the voltage which would 
be measured by connecting a voltmeter to the brushes 
P’ and Q’. In order to make the current in this phase lead, 
it is necessary to generate a leading electromotive force 
in the part @ of the armature circuit. From the vector 
diagram—Fig. 5—it was found that a suitable electro 
motive force to inject into phase A was the electromotive 
force X V, which is in phase with (a—b). From Fig. 4 
it will be seen that the current Q is (b — a), so that —Q 
is (a- 6) Therefore, it is necessary to excite the poles 
under which coils a are passing with the current - Q. 
The span of the armature coils is almost a pole pitch, 
so that the coils in phase with a will be passing under 
two adjacent poles, which are called P” and Q”. Advan- 
tage is taken of the fact that P+Q+R=0; therefore Q= 
- P—R. Let the arrangement of exciting and compen- 
sating windings be like that indicated in Fig. 6. Here the 
exciting conductors which pass poles P” and Q” are 
+Q+Q-P-R. That is to say, they are equivalent 
to 3Q. 

The question whether the excitation + Q gives a 
forward or backward E.M.F. in a coil depends upon 
the direction of rotation, and also upon the question of 
whether the armature is wound right-handedly or left- 
handedly. Therefore, this arrangement of conductors 
Jends itself to form a simple barrel winding. The con- 
ductors lie in two layers, and all the end connections 
of one layer are bent to the right, and all the ends of the 
other Jayer to the left. The winding is made up by con- 
necting according to the scheme—Fig. 6—a number of 
groups of coils forming part of a simple barrel winding. 
The letters which are placed on the salient poles represent 
the compensating windings. It can easily be shown 
that these are in direct opposition of phase to the currents 
in the armature under the pole. For example, take the 
pole P”. The compensating winding on this is + P + 
P-—-R-Q, or + 3P. The armature coils which lie 
under pole P” are c and — a, and it is known that a—-c¢ = 
+ P. Moreover, the 16 conductors in the pole face | 





Fig. 6-ARRANGEMENT OF WINDINGS 


carrying the currents P, Q, and R, are equivalent to 12 
conductors carrying the P current. Opposite the pole 
P” there are 12 armature slots, each carrying — 2a and 
2c. When it is remembered that there are two paths 
in parallel per phase in the armature, it will be seen that 
the currents in the 12 slots are exactly balanced magneti- 
cally by the 12 P currents in the compensating winding. 
It has been found that an air gap of 3 mm. has an 
apparent length of 3-6 mm. when the opening of the slot 
has been taken into account. The flux density in the gap 
obtained by dividing Ag B by Ag is 6950, so that the 
ampére turns on the air gap will be 2000. The ampére 
turns on the teeth will be 510, and on the rest of the 
magnetic circuit about 190, so that the ampére turns 


per pole will be about 2700 or 5400 per pair of poles. | steel Metallurgy,” by Professor John Oliver Arnold. 9 p.m. 


These ampére turns are provided by the 16 conductors, 


which thread between the poles P” and Q’, for the 16 | guippurpers. 
conductors carrying current equivalent to 3 x 4 P. At} Philosophical 
1-41 ampéres, which, multiplied | Practical Use of the Iron Carbon Equilibrium with Special 


its maximum P is 324 
by 12, gives 5500 ampére turns per pair of poles. 
ence has shown that it is unnecessary to adjust the speed 
exactly, because the particular power factor at which 
the motor runs is not a matter of importance. 
usually necessary to make any provision for the adjust- 
ment of the power factor during running. 


at all loads. If it should be necessary to adjust the power 
factor, this can be done either by changing the speed of 
the advancer or by diverting some of the field current from 
the series coils. 
is not great, it is more economical to suit the advancer | i 
to it, so as to obtain a higher speed. In other cases the 
advancer may be run from any convenient countershaft 
in the mill where it is used, or it may be directly connected 
to an independent motor. 

In connection with commutation, it is pointed out that 
each armature coil is given a span of somewhat less than 
the full pitch, and the position of the brushes are such 


( 


that one of the limbs of each coil is moving in the fringing | 4,. Holborn Restaurant, W.C. 6.30 for 7 p.m. 


field of a pole excited by a current, which is at all times 
proportional to the current under commutation. The 
currents in the two branches of the armature a and — c, 


which combine to form P, are out of phase with one another, | Westminster, S.W. Paper: ‘‘ Reminiscences of a Municipal 
and are noi directly,under control of the commutating | Engineer,” by_Mr. Cuthbert}Brown, 8 p.m. 








| Westminster, S.W. 
| Boulnois. 


Experi- | Reference to the Critical Points Al, 2, 3 and the Burning of 
Steel,” by Dr. J. E. Stead, F.R.S. 


It is not | Science, Imperial Institute-road, South Kensington. 
Electrical Conductivity and Fluidity of Strong Solutions,” by 
EET oe Mr. W. S. 
gr It is sufficient | yrs, 8, W. J. Smith and H. Moss ; 
that the motor should take a leading current from the line Carbide,” by Messrs. 8. W. J. Smith and J. Guild. 5 p.m. 


In cases where the speed of the motor | Houses of Parliament to inspect the heating and ventilation 


Cantor Lecture: “‘ Liquid Fuel,’ by Professor Vivian B. Lewes 


flux, but the rate of change of the current in the coil 
under commutation ought at all times to be proportional 
to P. The pole P’—Fig. 6—is excited so that the fringing 
field in which the left-hand limb of the coil a is moving 
is at all times proportional to P. 
with a short throw the left-hand limb can be taken out 
of the influence of the pole Q. 


certain mill in the North of England there is a 250-kilowatt 


eliminate this trouble, a phase advancer was connected 


motor. 
the result shown by the following table :— 


Total Load on Mill. 
Ampéres per ee 
phase. Volts. 
Advancer cutout .. .. .. 3285 .. .. 440 
» in service.. .. .. 240 . 440 


Power factor. 
‘7 lagging 
“2 a 
Moter Load only. 


Advancer cutout .. .. .. 105 .. .. 440 
» in service. . : ee 


“74 lagging 
. *96 leading 
When the advancer was switched in the volts on the 
generator rose from 440 to 470. The figures in the table 
above were taken after the rheostat had been adjusted 
to bring the voltage to the normal value. The system 
has also been applied to three 400 horse-power motors 
used for pumping water for the Port of London. As the 
speed of the motors is low, the normal power factor at 
full load is only -55. These machines have been fitted 


with a slightly leading power factor. 
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By making the coil 
As regards the performance, it is explained that in a 


generator, which on account of the low power factor of 
the motors connected to it, it is somewhat overloaded. To 


with phase advancers, with the result that they now run | 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


War and Trade. 

ONCE again trade is upset by a fear of the resumption 
of war. lIronmasters, however, decline to believe that even at 
the eleventh hour some way will not be found out of the near 
East impasse, and on ‘Change to-day—Thursday—in Birming-. 
ham, the interruption to trade was not allowed to weigh very 
heavily upon buyers. It seems absurd to believe that hostilitie- 


in circuit with the rotor of a certain 140 horse-power | will be voluntarily resumed when peace was in a fair way o! 
A 5 kilovolt-ampére advancer was used, with | being secured. The new year has opened under conditions of 


industrial buoyancy in this part of the kingdom, such as have 
seldom been equalled in recent years, and on all hands it is 
earnestly hoped that the threatening Turkish cloud will pass 
away. 


Strong Market Tone. 

Apart from the indecision necessarily introduced into 
business by the war uncertainties, the iron market to-day had 
again a strong tone, and the excellence of last week’s Quarter 
Day position was repeated. The only question is whether the 
rapid and continuous advance in prices will not overstrain the 
endurance of the Midland market. ‘To-day, however, there were 
happily no serious indications that demand is being checked by 
the high rates prevailing. On the contrary, it would appear 
that demand is still outstripping supply in all the commodities 
offered. As a rule, producers have much larger contracts in 
hand than they usually open the year with, and all indications 
} are that these will be further added to substantially within 
| the next few weeks. 











' 
Raw Iron Advancing. 
There is no sign of any easing-off in the high prices 
of pig iron. The tendency of the market, indeed, materially 
assisted by the dearness of hard coke for the blast furnaces, 
is all in the other direction. The full quotations named at 
| last week’s quarterly meeting in Birmingham were again de- 
| manded by sellers to-day. Common Staffordshire forge iron was 
| quoted 66s. 6d. to 67s. 6d.; Staffordshire part-mine iron, 71s. 
| to 72s.;. Northampton grey forge iron, 72s. 6d. to 73s. 6d.; and 
Derbyshire forge, 74s. to 75s. per ton. Best all-mine Stafford- 
shire hot-air forge iron was 92s. 6d. to 97s. 6d.; foundry ditto, 
97s. 6d.; and cold-blast all-mine iron, £6 10s. per ton. North 
Staffordshire forge pigs were quoted 72s. 6d. to 73s. 6d.; and 
best North Staffordshire iron, 81s. 6d. to 83s. 6d. per ton. 


Merchant Rolled Iron on Top. 

The demand for ‘rolled iron of every description, 
except galvanised sheets, continues confident, and iron masters 
can only keep pace with orders by putting up prices against 
consumers purposely to stave off buying. Such a state of things 
has not been witnessed on the Birmingham Exchange for a very 
long while. Merchant bar makers demand £8 10s. to £8 12s. 6d., 
and some even £8 15s. per ton, delivered Birmingham. Marked 
bars continue at £10 minimum. A heavy buying of Lancashire 
bars is reported at £8 15s., but makers are not keen, as a further 
advance to £9 per ton is not improbable. North Staffordshire 
bars are also £8 15s. at outports for the export trade. The com- 
monest South Staffordshire bars are £8 2s. 6d. to £8 5s., delivered 
into the Darlaston district, where are found the bulk of con- 
sumers. Puddled bars are quoted £6 2s. 6d. per ton. 





Galvanised Sheets and Hoops. 

The depression —for scarcely a lesser word is war- 
ranted by current conditions in this branch—in the galvanised 
sheet trade is still a most remarkable feature of this market. 
The export demand is reported to be maintained and a large 
volume of business is said to be passing, but selling prices do not 
respond. Business is now being done at £12 5s. to £12 10s. per 
ton for 24 w.g. corrugated material packed in bundles and 
delivered at Liverpool or equally distanced ports for shipment. 
Black sheets for use in the galvanising vats are unaltered on 
the basis of £8 10s. for doubles and £9 2s. 6d. for lattens. Hoop 
iron fetches £8 10s. per ton, and steel hoops are advanced from 
£8 15s. to £9 per ton. 


Steel Prices. 

Some of the leading steel works have sufficient contracts 
to keep them going full time up to Midsummer. Under these 
circumstances any easing of prices at present is judged to be out 
of the question, and values are fully upheld. Indeed, it is 
searcely going beyond the truth to write that makers who are in 
a position to promise deliveries can get any price they like. 
Bessemer sheet half-product bars are very firm at £6 2s. 6d. 
to £6 5s per ton, and Siemens ditto are £6 5s to £6 7s. 6d. 
Steel angles of 6 to 12 united inches are a minimum of £7 15s. to 
£8 at works; bars and channels, £8 5s. to £8 10s.; and tees, 
£8 2s. 6d. to £8 5s. per ton. Plates of jin. thick and up are a 
minimum of £8 7s. 6d. to £8 10s., and sheets £9 15s, to £10 per 
ton. 


Revival of Wrought Iron Trade. 

Indications continue pointing to an unmistakeable 
revival of the wrought iron trade of this district compared with 
the monopoly largely hitherto enjoyed by steel. The output of 
rolled iron shows very marked signs of revival, and the iron- 
masters of Staffordshire are proportionately jubilant. The only 
difficulty which confronts the resurrection of the demand for 
rolled iron is the scarcity of puddlers. This is a very marked 
feature of the trade at present, and it is not easy to see how it is 
to be overcome. It is authoritatively calculated that there are 
at date thirty-two firms engaged in the production of puddled 
iron in this district, operating 661 puddling furnaces and 296 
mill furnaces and employing about 10,000 forge workmen. 
Assuming that each puddling furnace produces 15 tons per week 
and works the whole year round without interruption, this would 
represent a total capacity of 500,000 tons per annum. During 
the last year or two the demand for puddlers has far exceeded 
the supply, and there is a call for younger men to train for the 
work. At the present time all the works are going to the utmost 
capacity and additional puddling furnaces are being erected. 


Valuable Engineering Work. 

W. H. Dorman and Co., Limited, of Stafford, have just 
secured a contract amounting to £100,000 for a wholly new 
branch of engineering work from that hitherto undertaken. 
This is Dorman motor engine manufacture and printing machine 
production. The execution of the new contract will be spread 
over several years and an extension of the works will be neces- 
sary. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Steady. 

THE attendance on the Iron Exchange to-day was 
rather below the average, but so far as pig iron was concerned, 
prices were fairly well maintained in most departments. Middles- 
brough brands, however, receded somewhat, but this was due 
to speculative influences. Finished iron and steel steady. 
Copper, owing to a reduction in the raw material, was weaker , 
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and whilst prices were more or less nominal, any changes were 
of « downward character. Sheet lead showed a reduction of 
about 20s. per ton, and English tin ingots were also on the easy 


side. 


Quotations. 
Pig iron: Lincolnshire No. 3 foundry, 76s. 6d. to 77s.’ 
Staffordshire, 74s. 6d. to 75s.; Derbyshire, 75s. to 75s. 6d.; 
Northamptonshire, 75s. to 77s.; Middlesbrough, open brands, 
10d. to 77s. 4d. Scotch: Gartsherrie, 82s. 6d.; Glengarnock 
Egliiton, 80s. 6d. to 81s. 6d.; Summerlee, 
gis., delivered Manche:ter. West Coast hematite, 85s., f.o.t. 
Delivered Heysham: Gartsherrie, 80s. 6d.; Glengarnock, 
79s. (official, 80s.); Eglinten, 78s. 6d. to 79s. 6d.; Summerlee, 
Delivered Preston: Gartsherrie, 81s. 6d.; Glengarnock, 
Eglinton, 79s. 6d. to 80s. 6d.; Summerlee, 
Bars, £8 15s. to £9; hoops, £8 12s. 6d.; 
Bars, £8 10s. to £8 12s. 6d.; Lanca- 
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Sis. (official, 82s.) ; 


79s. 
80s. (official, 81s.) ; 

80s. Finished iron : 
sheets, £9 7s. 6d. Steel: 
shire hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; 
sheets, £9 to £9 5s.;  boiler-plates, £9 7s. 6d. to £9 12s. 6d.; 
plates for tank, girder, and bridge work, £8 10s. to £8 12s. 6d.; 
English billets, £6 12s, 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. 
to 16; cold-drawn steel, £10 10s. to £10 15s. Copper: Sheets, 
£93 per ton; small lots, 1ld. per pound ; tough ingot, £79 to 
£79 10s.; best selected, £79 10s. to £80 per ton ; copper tubes, 
llid.; brass tubes, 94d.; condenser tubes, 10}d.; brazed brass 
tubes, 10}d.; rolled brass, 8}d.; brass wire, 83d.; brass turning 
rods, 8d. to 84d.; yellow metal, 7/sd. to 74d. per pound. Sheet 
lead, £21 to £21 10s. per ton. English tin ingots, £231 per ton. 


The Lancashire Coal Trade. . 

There was a fairly good attendance on the Coal Ex- 
change, but, taken on the whole, there are few new features 
to record. The cold spell, whilst it lasted, was very severe, 
but supplies of house coal in all centres are very good, and 
merchants show no great anxiety to operate. There is, 
however, little or no change to record in the position of slack 
and engine fuel, stocks are still limited, and sellers hold out 
for full rates. There is an exceedingly good demand for shipping 
and bunkering coal on export account. Quotations :—Best 
Lancashire house coal, 16s. 10d. to 17s. 10d.; good medium, 
15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; sereened 
steam coal, 10s, 3d. to 11s. 6d.; slack, 8s. 6d. to 10s. 6d. per ton 
at the pit. 


The Price of Gas. 

After years of agitation on the part of a considerable 
body of the ratepayers, the Gas Committee of the Manchester 
Corporation has at last decided on an important change in 
its policy with regard to the sale of gas. With the sanction 
of the Council it proposes to reduce the charges to all consumers 
both in and out of the city for light, heat and power purposes. 
For use with gas engines the price will be reduced from 2s. 
per 1000 cubic feet to Is. 9d. to users of less than 1,000,000 cubic 
feet ; to users of between one and two millions of cubic feet, 
who have hitherto paid Is. 11d., the price will be Is. 8d. per 1000; 
and users of two millions and upwards, who have hitherto paid 
Is. 10d., will in future obtain their supplies at Is. 7d. per 1000 
cubie feet. These prices will be subject to a further discount 
for prompt payments. The cost of the concessions is estimated 
at £60,000 a year, but against this reduction in the profit is to 
be set a saving in the cost of collection of payments. Ordinary 
consumers will have similar concessions. 





Mill Engine Breakdowns. 
During the past week two serious breakdowns of 
eotton mill engines have occurred in Lancashire. In one mill 
at Bolton, a crank pin broke, doing much damage to the engine, 
and several hundreds of workpeople are thrown out of employ- 
ment. The other breakdown was in connection with a beam 
engine at Blackburn, the beam and crank breaking. 


Engineering Trades. 

In his latest report on the state of employment to the 
Steam Engine Makers’ Society, the secretary says that good 
as trade was in 1912, with an unemployed list of 173 members, 
or a percentage of 1.2 of the membership, the present month 
shows a vast improvement, being now 116 unemployed, or a 
percentage of 0.72. There are also inquiries coming in from all 
parts of the country for good and capable mechanics such as 
have seldom been experienced previously. 


BarRow-IN-FurRNEss, Thursday. 
Hematites. 

The position of the hematite pig iron trade is one of 
much strength. Makers are experiencing a full demand for their 
iron and they are doing a very good trade whilst they are sold 
forward to a very considerable extent. There is a big con- 
sumption of iron at the Barrow Steel Works and also at the 
Moss Bay and the Derwent Works in West Cumberland. On 
outside account the requirements of consumers are large and 
likely so to remain. The volume of iron being produced is 
heavier than has been the case for a long while, and all is going 
into immediate use, the business being done being a consumptive 
one solely. Makers are firm in their quotation of 86s. 6d. per 
ton net f.o.b., and there is a tendency to increase further this 
rate as the prices of raw material are very stiff. There 
nothing being done in the warrant market. Sellers are quoting 
83s, per ton net cash. 
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Iron Ore. 

For iron ore there is a very full demand on local as well 
as general home account, and prospects are good for a continu- 
ance of this state of affairs. The output of ore throughout the 
district is heavier than for some time, and even more could be 
disposed of, especially locally. Good shipments are being made 
from most ports and particularly from Cumberland shipping 
places. From Barrow there is not a big export trade going on. 
Prices are firm with good average sorts quoted at 18s. 6d., and 
the best quality ores are at 27s. per ton net at mines, the highest 
price yet recorded. The importations of Spanish ore are pretty 
large. The current value of best sorts delivered at West Coast 
furnaces is 23s. per ton. 


Steel. 

In the steel trade there is briskness on every hand. 
At Barrow a good output is being maintained of steel rails and 
steel ship and other sorts of plates, besides hoops, tin bars, 
steel billets, &c. In Cumberland the mills at Moss Bay are 
busily employed on rails and the Derwent Works on axles, 
tires, &c. The general demand for steel is active. Rails repre- 
sent a steady business at £6 15s. to £6 17s. 6d. per ton, and light 
rails are at £7 12s. 6d. to £7 15s. per ton, with heavy tram sec- 
tions at £7 15s. per ton. The demand for steel shipbuilding 
material is particularly brisk and prospects are good all round. 
Ship plates are at £8 5s. per ton and boiler plates at £9 5s. to 
£9 10s. per ton. For hoops the demand is fair at £8 15s., and 
tin bars are a fair business at £6 7s. 6d., and billets are at £6 10s. 
per ton. 


Shipbuilding and Engineering. 

These trades are busily employed. There is, however, 
some trouble on at present with the labourers, and about 1500 
men are out for a rise of 3s. per week in the sailor gang, some 
1300 having come out in sympathy with 220 directly interested. 
Much progress is being made in the fitting-out of the Japanese 
battle-eruiser Kongo and the engines for a similar craft being 
built in Japan have been completed at Barrow and are now being 


Fuel. 

There is a brisk demand for coal and good Lancashire 
or Yorkshire sorts are quoted at 14s. to 20s. per ton delivered. 
The demand for coke is full and East Coast qualities are quoted 
at 33s, per ton delivered. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Trade Still Brisk. 

THERE is no change to report in the situation here» 
trade in every department being very busy indeed. Inquiries 
show that in the home, colonial, and foreign sections of the iron 
and steel trades order books continue to be more than well 
filled. The heavy fall of snow since I last wrote has impeded 
traffic a great deal, whilst, on the other hand, some of the 
works have not quite got clear of repair work, with the result 
that there is a congestion of goods in the yards. The railway 
companies themselves have really made very little headway 
against the heavy traffic arrears, and it is declared that recently 
a wagon occupied three weeks in transit from Sheffield to 
Chesterfield—a distance of little more than a dozen miles 
whilst about a month elapsed between the loading of a wagon at 
Deepear and its arrival at Sheffield—about five miles. These 
are, of course, exceptional instances, but in a lesser degree they 
are characteristic of what is occurring on all the lines, and not 
always in consequence of trucks being detained on private sidings. 
Regarding raw material, some of the works are so full they do not 
know which way to turn, and as they cannot get English iron 
fast enough, they are importing large quantities of iron from 
the Continent. This is coming chiefly through Goole. 


A Demurrage Protest. 

In this district, as in others, there is much indignation 
expressed by big traders at the railway companies’ new de- 
murrage charges, especially after the flat refusal of the managers 
to accede in any way to the wishes of the influential deputation 
which waited upon them, and their declaration that no altera- 
tion would be made in the regulations, and that the latter would 
not be deferred. This week an important local conference of 
some of the principal iron and steel companies, including the 
three armament firms, has been held to discuss the position, and 
the attitude they intend to take up. The proceedings lasted 
some time, but were of a strictly private nature, but I under- 
stand that the plan considered is at present in embryo, and no 
statement can for the moment be made as to the situation. 


Round the Works. 

In some of the big iron and steel works of Sheffield 
there is still an old-fashioned objection even to generalising 
on the big contract work on hand or completed, the fear being 
that competitors might learn too much; but gradually this 
prejudice is breaking down, and one is able pretty well to gauge 
the amount of new business flowing into the city. The arma- 
ment firms are all exceedingly busy, the output from one works 
including a large tonnage of armour plate for Devonport, 
whilst almost daily steel shell of the explosive and ship-piercing 
varieties is being made up into consignments and despatched 
to the order of the British Government. One firm in the district 
is turning out heavy quantities of rivets for the naval dockyards 
at Portsmouth, Chatham, Sheerness, Devonport, and Pembroke. 
A considerable order for axles for Pernambuco is in hand, and 
the Antofagasta and Bolivian Railway Company has con- 
tracted with two Sheffield firms for springs and spring steel. 
Some good Indian railway orders have been booked in the 
Rotherham district, and at the works there of John Baker and 
Co., Limited, there are being manufactured 2400 pairs of wheels 
and axles for the Transcontinental Railway, Australia, and 
2300 pairs of wheels and axles for the Western Australian 
Government. Amongst the smaller contracts is one for two 
boilers for the London County Council. 


Raw Material. 

Since last week there has been no price movements in 
the East and West Coast hematite or the Derbyshire and Lin- 
colnshire pig iron markets, and very little buying for prompt 
delivery has been done. Makers are exceedingly busy on work 
for delivery per contract, and fresh orders are still not particu- 
larly sought after. In Derbyshire pig iron buyers are a little 
unsettled by the weakness of the speculative markets, but it 
is thought that this is but a temporary matter which will soop 
pass away. At any rate, it is not likely to affect makers in this 
district to the extent of reducing prices, because there is still a 
fair amount of iron being sold at present prices. Besides, the 
cost of all materials that go to make pig iron is so very high— 
and likely to continue so—that there will not be any ground for 
a reduction of consequence for some months to come—perhaps 
for the whole year. 


Fuel. 

Remarkable strength characterises the local steam coal 
market. Industrial consumption is very large indeed, and the 
tonnage going for shipment is exceedingly good. The record 
which the Hull returns for the past year showed is the more 
striking when it is remembered that the period included a six 
weeks’ coal strike. Large purchases are being made just now 
by the Continent, Russia and Italy being particularly good 
customers. Indeed, some collieries have practically an open 
order for the present, prices taking quite a secondary place to 
delivery. It may well be that in face of the unsettled state of 
Europe stocks are being laid in for eventualities, though it 
must not be forgotten that in Russia there is a very distinct 
shortage in home supplies. This rush of foreign trade may affect 
the market later on, but extraordinarily large tonnages are 
being sold for forward delivery at practically the same prices 
as current quotations. In some circles, however, the opinion 
is held that prices will not be maintained. Small steams con- 
tinue to command a great deal of attention, best washed doubles 
readily making up to 12s. per ton at the pit on the open market. 
Other prices stand: Best South Yorkshire hards, 12s. 6d. to 
13s.; best Derbyshire, 12s. to 12s. 6d.; second qualities, 10s. 6d. 
to lls. 6d.; steam cobbles, 10s. to 11s. 


Trade with the United States. 

The United States Consul in Sheffield issued on Tues- 
day his quarterly statement of the city’s exports to America. 
This official return shows that the exports for the last three 
months of 1912 reached nearly £234,000. which, compared with 
the figures for the previous quarter, showed an increase of 
£27,829, whilst in comparison with the exports for the corre- 
sponding period of 1911 those for the past quarter reveal an 
increase of nearly £53,000. The value of steel sheets, bars, 
wire, &c., exported in the quarter just ended was £179,214 as 
against £109,433 in the corresponding period of 1911, and 
£144,845 in the September quarter of last year. The cutlery 
exported in the period now under review by the Consul was 
valued at £15,212 10s., compared with £12,863 15s. in the Sep- 
tember quarter. In the same periods saw plates rose from £2905 
to £7166, shears (sheep and garden) from £1162 to £3522, 
machinery from £901 to £1586. In butchers’ cutlery there was 
very little difference, the figures being respectively £1764 and 
£1855, while electro-plate and silver fell from £6456 to £976. 
No wheels and axles were exported during the December quarter, 
but, on the other hand, a new item is ‘‘ edged and other tools,” 








shipped to the East. No new orders are reported, 


which account for nearly £900, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 

THE market, so far as Cleveland pig iron is concerned, 
has been in a depressed and disorganised condition this week, 
and not for over four months have values been so low as they 
are at the present time. The principal cause of the depression 
is the scare on the warrant market, due to the disturbed inter- 
national situation. Nervous holders of warrants appear to 
have become uneasy, and they hastened to realise, with the result 
that prices have fallen considerably. It is the peculiar mis- 
fortune of Cleveland that its iron is used as a gambling medium, 
so that it is at the mercy of the speculators, whereas other iron 
centres where such conditions do not obtain are able to adjust 
their prices according to supply and demand. Thus in Cleve- 
land, where the trade position is certainly as good as else- 
where, prices are arbitrarily depressed, while in other manu- 
facturing districts they are not only maintained, but actually 
increased. Under the unfavourable conditions this week 
traders have not been in a keen business mood, and the only 
transactions noted were from makers of iron by hand-to-mouth 
consumers who only buy to meet pressing needs. Traders, 
however, still have confidence in the future, and freely express 
the view that with war troubles removed there will quickly 
be a return of much briskness and advance in values. No. 3 
G.M.B. Cleveland pig iron is now obtainable at 66s. 6d., and other 
qualities of Cleveland iron have fallen in proportion. No. 1 
is put at 69s.; No. 4 foundry, 66s. 44d.; No. 4 forge, 66s. 3 
and mottled and white iron each 65s. 9d., all for early delivery. 
Forward business is at a standstill. 
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Hematite Pig Iron. 

There is no change of note in the condition of the 
hematite pig iron trade of this district. On every hand there 
are marked evidences of a brisk state of affairs, and more iron 
is being produced at the present time than has been the case for 
a long time past. A considerable tonnage is required weekly 
by consumers in this district, while good contracts are held for 
outside consumers. The iron is going into prompt use, and there 
is just now practically none available for early delivery. In 
some cases makers are under considerable pressure for deliveries. 
The forward quotation for East Coast hematite pig iron is 
firmly maintained at 83s. for mixed numbers. 


Iron-making Materials. 

There is no business being done in the foreign ore 
trade, which has for some time been very quiet. Consumers, as 
a rule, are well stocked, and are not disposed to come into the 
market at present prices until absolutely necessary. Sellers 
continue firm at 22s. 9d. for best Bilbao Rubio of 50 per cent., 
ex-ship Tees. The imports of ore are exceptionally heavy for 
the time of the year, averaging over 6000 tons per working day. 
On Tuesday 19,316 tons were imported into the Tees. The 
coke trade is also quiet. Makers are well stocked for the 

resent, but there is more coke available and the position is 
undoubtedly easier just now, although some further stiffening 
in prices is expected before very long. Medium furnace coke is 
quoted at 26s. to 27s:, delivered at the works. 


Manufactured Iron and Steel. 

The situation in the manufactured iron and steel trades 
is very encouraging. Never before in the history of the trade 
of this district has there been such great activity as is reported 
at the present time. The works are being kept going at full 
pressure, and yet the output does not satisfy requirements. 
Everyone is looking for the present experience to be kept up 
for months, and there is strong confidence in the future. The 
briskness is noticeable in every department, and as good prices 
are also being realised, fair profits should be falling to the share 
of the manufacturers. The steel makers are exceptionally 
busy, especially those who are supplying shipbuilding material. 
Work of this description is on a very heavy scale, and it will 
keep some of the producers busy over the whole of this year. 
All prices are firmly maintained, and further advances are 
expected in the near future. Common iron bars are £8 15s.; 
best bars, £9 2s. 6d.; best best bars, £9 5s.; iron ship plates, £8 ; 
iron ship angles, £8 15s.; iron girder plates, £8 2s. 6d.; iron boiler 
plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7 ; 
steel bars, basic, £8; steel bars, Siemens, £8 5s.; steel ship 
plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. 6d.; steel sheets, singles, £8 15s.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8, all less the usual 
2} per cent. f.o.t. Steel rails are £6 15s., and steel railway 
sleepers £7 2s. 6d. net f.o.b. Cast iron railway chairs are £4 10s. 
to £4 12s. 6d.; cast iron pipes, ]}in. to 2in., £6 12s. 6d. to £7; 
3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 to £6 2s. 6d.; 
and cast iron columns, plain, £7 7s. 6d. f.o.r. at makers’ works. 
The galvanised sheet: trade is in a very healthy condition, 
producers having excellent order books. The quotation for 
iron and steel galvanised sheets, 24-gauge, in bundles, is £12 15s. 
to £13 f.o.b., less the usual 4 per cent. 


Shipbuilding. 

The shipbuilding trades are briskly employed on the 
North-East Coast. The work booked is very extensive, and 
though it is well known that builders cannot guarantee delivery 
of any further tonnage for many months, there are inquiries 
for shipping. Of late, however, shipbuilders have been greatly 
handicapped by the shortage of material, and there has also 
been a difficulty in obtaining a sufficient supply of skilled hands. 
The present experience in the shipyards is quite a contrast to 
that of three years ago. A good deal was heard then about 
overbuilding so far as shipping was concerned, and certainly 
there seemed some grounds for the complaint when hundreds 
of ships were laid up because of lack of freights and unprofitable 
rates. Last year there was an entirely different tune, and many 
were the complaints of shortage of vessels. Every laid-up ship 
that could be utilised was put into commission, and shipowners 
were able to advance rates of freights in a remarkable manner, 
obtaining figures which have not been known for years. Towards 
the end of last year orders for new vessels were pressed upon the 
shipbuilders at a great rate, and consequently the prices for 
new tonnage are now substantially increased. : 


Engineering. 

The marine engineering works in the North continue 
to be well employed. Many firms have not been so busy for 
a number of years. Some of the principal establishments are 
giving close attention to the oil engine as applied to the propul- 
sion of vessels. 


Coal and Coke. 

The condition of the coal market for all kinds of busi- 
ness has been of a halting character this week. The recent 
stormy weather has led to some irregularity in the movements 
of vessels, so that coal’shipments at some of the ports have been 
impeded. Work at the docks has been a very slow process 
owing to the dangerous conditions for workmen, and there is a 
general dearth of trucks owing to the condition of the colliery 
lines. This had the effect of throwing idle a good many collieries. 
In Durham this idleness was spread over a wide area, and 
embraced several important groups of pits. Business for the 
moment is confined to odd lots and desultory second-hand 
sales for shipment within the next week or so. Quotations are 
well maintained. Best qualities of Durham gas coals are quoted 
at 15s, 3d, to 15s. 6d., and seconds at 15s, Ordinary bunker 
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coals are put at lds. 9d., and best qualities at 15s. 3d. Coke 
is steady. Best foundry stands at 30s. to 32s., blast furnace 
coke 27s., and gas-house coke 19s. 6d. to 21s. 6d. 


Cleveland Miners’ Wages. 

A conference was held on Monday at Middlesbrough 
between the Cleveland Mineowners’ Association and the dele- 
gates of the ironstone miners to discuss the wages to be paid 
at the mines for the ensuing three months. The owners pointed 
out that the ascertainment for the last quarter of 1912 was 
60s. 1.17d., and according to the usual formula the men were 
entitled to an advance of 6.35 per cent. That was the owners’ 
offer. The men’s representatives had no power to settle the 
matter that day, and a further meeting was fixed for the 24th 
instant. 


Big Contract for Tees-side. 

It was announced this week that Dorman, Long and 
Co., Limited, had secured the contract to supply several thousand 
tons of steel work for bridges required in connection with the 
new Trans-Australian Railway (Calgoorlie, Western Australia 
to Port Augusta, South Australia), which will be 1060 miles in 
length. For this work it is understood that there was severe 
international competition, and the question of early delivery 
was a determining factor in the contract being placed with 
Messrs. Dorman, Long. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Weakness in Pig Iron Warrants. 

THERE was a further decided falling away this week 
in the prices of pig iron warrants. The decline was attributed to 
some extent to less satisfactory advices from abroad as to the 
state of business and also to the prolonged tension in connection 
with the Balkan troubles. Holders of warrants have shown a 
good deal of restiveness regarding these and other matters, and 
the market has also been influenced by doubts as to whether the 
boom in iron and steel can be much longer sustained owing to 
increased costs of material and workmanship. As to the specu- 
lative part of the business, the high price of money has rendered 
the carrying of warrants an onerous matter, while the fall in 
prices of iron suggests readjustment of margins with lenders. 
Since last report Cleveland warrants have been done from 
67s. ld. to 66s. 14d. cash, 67s. 5d. te 66s. 6d. one month, and 
68s. to 67s. ld. three months. Transactions have also been 
noted at 67s. for delivery on 18th, and 66s. 8d. for February 20th, 
and 66s. 10$d. for March 20th and 25th. While prices have 
thus shown considerable irregularity, it is recognised that the 
statistical position of raw iron is such that any exceptional 
demand might readily have a strengthening effect on values. 





The Use of English Iron in Scotland. 

The quantity of English West Coast hematite pig iron used 
in Scotland in the past year reached about 127,000 tons, being 
about 6500 tons more than in the preceding year. Scotch mer- 
chants and consumers introduced 468,500 tons of iron from the 
English East Coast, chiefly from Middlesbrough, this amount 
falling short of the quantity imported in 1911 to the extent of 
24,000 tons. The total amount of English pig iron brought into 
Scotland in 1912 was thus 595,500 tons, showing a decrease of 
18,500 compared with the arrivals in the preceding year. There 
have been no purchases of Cumberland hematite in Glasgow 
market during the first half of January, but a fair demand has 
existed for East Coast English iron, of which 18,455 tons have 
been received, this quantity being 1898 tons less than the imports 
in the first two weeks of last year. 


The Scotch Pig Iron Trade. 

The position of Scotch pig iron has been comparatively 
strong since last report, owing to the scarcity of ordinary quali- 
ties, which, generally speaking, are reported to be obtainable 
only direct from the furnaces. There is also an active sale for 
special brands at steady prices. Free at ship at Glasgow, 
Govan and Monkland are quoted, Nos. 1, 77s.; Nos. 3, 75s. 6d.; 
Carnbroe, No. 1, 81s.; No. 3, 77s.; Clyde, No. 1, 82s.; No. 3, 
77s. Calder and Summerlee, Nos. 1, 82s. 6d.; Nos. 3, 77s. 6d.; 
Gartsherrie, No. 1, 83s.; No. 3, 78s.; Langloan, No. 1, 83s. 6d.; 
No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 8ls.; Eglinton, at 
Ardrossan or Troon, No. 1, 77s. 6d.; No. 3, 76s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 79s.; No. 3, 77s.; Shotts, at Leith, No. 1, 
82s.; No. 3, 77s.; Carron, at Grangemouth, No. 1, 83s.; No. 3, 
78s. per ton. 


Demand for Scotch Pig Iron Abroad. 

The Scotch pig iron sent abroad in the past year was 
138,730 tons, being 7783 tons less than in the preceding year. 
From the general activity of trade during the period it might 
have beer. supposed that makers were too much occupied with 
home demands to be able to push the foreign trade; but it 
has also to be noted that the coastwise shipments of Scotch pig 
iron for use at home fell off to the extent of 13,622 tons compared 
with 1911. The inference is that it was in the West of Scotland 
that the large consumption occurred which led to a reduction 
in stocks amounting to over 200,000 tons. In the course of 
1912 only 1390 tons of Scotch pig iron were sent to the United 
States, and it may be noted that this was more than in 1911, 
when the States took only 609 tons; but going back to 1907 
it is found that in that year the exports to the United States 
amounted to 59,199 tons. Canada took 17,694 tons of Scotch 
pig iron in the past year, compared with 19,904 tons in 1911 and 
40,340 in 1910. To Germany, Holland, and Austria the exports 
amounted to 20,524, being about 3500 tons more than in the 
preceding year. To Italy 13,411 tons were sent, compared with 
17,044 in 1911 and 19,721 in 1910. Business has been increasing 
with Australia and the Far East, to which 58,158 tons were 
shipped, compared with 55,665 in 1911 and 40,420 tons in 1910. 


Finished Iron and Steel. 

The finished iron and steel works are now engaged fcr 
the most part to their utmost capacity, and as regards the steel 
trade there are orders in hand the execution of which will occupy 
a lengthened period. The demand for bar iron is fairly active, 
but the makers have not the same certainty of future employ- 
ment as in the case of steel. They have no need, however, 
to be anxious, for while the market is comparatively quiet at 
the moment, orders are likely to be available by the time they 
are really wanted to keep the works supplied. Prices of steel; 
Clyde delivery, subject to 5 per cent. discount, are for angles, £8, 
ship plates, £8 7s. 6d.; bars, £9; and boiler plates, £9 2s. 6d.; 
while malleable iron is quoted on the basis of £8 10s. for crown 
bars, less the usual discount. 


The Coal Trade. 

The prevalence of frost and snow in the early part of the 
week induced a brisk demand for house coal for home use, and 
the prices had a hardening tendency. Considerable difficulty 
was experienced in carrying on the coal traffic owing to the rail- 
ways in many districts being blocked with snow. The shipping 
trade has suffered on this account and also by reason of the 
stormy weather at sea, so that the amount of the coal shipments 
at Seotch ports has been reduced. The prices f.o.b. at Glasgow 
are :—For ell coal, 13s. to 13s. 6d.; steam coal 13s. 6d. to 14s.; 
splint coal, 14s. 6d. to 15s.; treble nuts, 13s. 6d. to 14s.; doubles, 
13s. to 13s. 6d.; and singles, 12s. 6d. to 13s. per ton. All kinds 
of small coal and dross of good quality are in demand for furnace 
uses, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff: State of the Coal Trade. 

Ir is pleasurable to note that the vigour and buoyancy 
which have for some time characterised the coal trade of Wales 
has continued without any of those discordant features which 
have so signally marred its past prosperity, and brought about 
an adverse condition of things. Last week the outlook was as 
bright as ever. Best Admiralty was obtainable at about 19s. 
for prompt loading, but for later delivery up to 19s. €d. and 
even more was asked. Second Admiralties, drys and Mon- 
mouthshire were also strong, and there was not much difficulty 
in realising late prices. In house coal there was little change, 
but smalls were in good demand and brisk. Pitwood remained 
irregular. Later it was stated on ’Change that in connection 
with the Paris, Lyons, and Mediterranean Railway orders, the 
authorities had decided not to accept the tenders for patent fuel 
on account of the high prices quoted, and to increase the require- 
ments of Monmouthshire large coals to 35,000 tons. No other 
particulars were available. Last quotations :—Best Admiralty 
large steam, 19s. to 19s. 6d.; best seconds, 18s. 6d. to 18s. 9d.; 
seconds, 18s, to 18s. 6d.; ordinaries, 17s. td. to 18s.; best drys, 
18s. 6d. to 19s.; ordinary drys, 17s. to 18s.; best bunker smalls, 
14s. 9d. to 15s. 3d.; best ordinaries, 14s. to 14s. 6d.; cargo 
smalls, 13s. to 13s. 9d.; inferiors, 12s. 6d. to 13s.; washed smalls, 
14s. 6d. to 15s.; best Monmouthshire black vein, large, 17s. 9d. 
to 18s. 3d.; ordinary Western, 17s. 3d. to 17s. 9d.; best Eastern 
Valleys, 16s. 9d. to 17s. 3d.; seconds, 16s. to 16s. 6d. Bituminous 
coal: Best households, 19s. te 20s.; good households, 17s. to 
18s.; No. 3 Rhondda, large, 17s. 6d. to 18s. 6d.; smalls, 14s. to 
l5s.; No. 2 Rhondda, large, 15s. 6d.to 16s. 3d.; through, 13s. 6d. 
to 14s.: No. 2, smalls, 12s. 6d. to 13s. 6d.; best washed nuts, 
16s. to 17s.; seconds, 15s. to 16s.; best washed peas, I4s. 6d. 
to 15s.; seconds, 13s. to 14s. Patent fuel, 23s. to 24s. Coke : 
Special foundry, 31s. to 33s.; good foundry, 27s. 6d. to 30s.; 
furnace, 24s. to 26s. 6d. Pitwood, 20s. 6d. to 21s. 6d. 


Newport (Mon.). 

Last week strong conditions were in evidence, and the 
arrivals being ample, the docks maintained a busy state. Later : 
Strong conditions were still very apparent for all classes of coal, 
large and small. Tonnage ample, sellers heavily booked, and 
asking higher figures for anything they had to spare. House 
coals busier, patent fuel and cokes scarce and dear. Steam 
coal: Best Newport black vein, large, 17s. 6d. to 18s.; Western 
Valleys, 17s. to 17s. 6d.; Eastern Valleys, l6s. 6d. to 17s.; other 
kinds, 15s. 9d. to 16s. 6d.; best smalls, 13s. to I4s.; seconds, 
12s. 6d. to 13s. Bituminous: Best house, 18s. to 18s. 6d.; 
seconds, l6s. 6d. to 17s. 6d. Patent fuel, 22s. to 22s. 6d, Pit- 
wood, 20s. 6d. to 21s. 6d. 


Swansea Valley. 

It is gratifying to record that there has been a steady 
resumption of work in the spelter trade. Last week the four 
establishments began to move again after a stoppage of nine 
weeks. As in many industrial strikes in the district, the settle- 
ment places matters very much on a par with what they were 
before. Later: No material alteration has occurred. The 
undertone of the anthracite market is steady, demand for 
Swansea Valley large very good, red vein firm. Machine 
made nuts and cobbles in brisk request, but beans moving off 
slowly, and for prompt use can be had at easy figures. Rubbly 
culm searce. In steam coal little being done. Anthracite 
prices: Best malting, large, 23s. 6d. to 25s. 6d. net ; second, 
21s. 6d. to 22s. 6d. net ; big vein, 19s. to 21s., less 24; red vein, 
15s. 9d. to 16s. 6d., less 24; machine-made cobbles, 21s. 9d. 
to 23s. 9d. net ; Paris nuts, 23s. 6d. to 26s. 9d. net ; French nuts, 
24s. to 27s. net ; German nuts, 24s. to 26s. 9d. net ; beans, 20s. 
to 22s. net; machine-made large peas, 12s. to 14s. 9d. net ; 
rubbly culm, 7s. 6d. to 8s., less 2}; duff, 4s. 9d. to 5s. 6d. net. 
Steam coal: Best large, 17s. 6d. to 19s., less 2 seconds, 
lds. 9d. to 17s., less 24; bunkers, 13s. 6d. to 16s., less 24; 
smalls, 10s. 6d. to lls. 9d., less 2}. Bituminous : No. 3 Rhondda, 
large, 17s. 9d. to 19s., less 24; through and through, 15s. to 
15s. 6d., less 24; smalls, 13s. 6d. to 15s. 6d., less 2}. Patent 
fuel, 18s. 9d. to 20s., less 2}. 


Iron and Steel. 

In some of the districts a strenuous effort has been 
made to abolish Sunday labour at the furnaces. This has been 
notably the case in connection with the spelter works in the 
Swansea neighbourhood, but has failed. Older men in Wales 
recollect that the first effort to do away with Sunday labour was 
made by the first wife of Sir John Guest, who refused to attend 
service until the men were allowed the Sunday rest. In the 
Swansea district the steel trade continues flourishing, and every 
furnace has been at work, At Dowlais briskness has been shown 
in all departments. 


Tin Plate. 

The war in the East has told heavily on some of the 
Welsh works in the Swansea district. It is the opinion of the 
trade that when satisfactory terms of peace are made there will 
be a boom in the trade. Tin-plate employers are complaining 
of the severity of American competition in Canada and else- 
where. It was said in Swansea this week that the market is 
in an unsatisfactory position, and that costs were too high. 
Consumers are buying sparingly. Latest prices :-—Ordinary 
sheets, 15s. 3d. to 15s. 44d.; C.A. roofing sheets, 30 g., £9 10s. 
to £9 15s.; big sheets for galvanising, 30 g., £9 10s. to £9 15s.; 
finished black plates, £10 15s. to £10 17s. 6d.; galvanised sheets, 
£12 5s. to £12 7s. 6d.; block tin, £227 5s. cash and £225 15s. 
three months. 


Iron Prices. 

Pig iron: Hematite mixed numbers, 82s. 3d., 82s. 8d. 
month ; Middlesbrough, 66s. cash, 66s. 4d. month; Scotch, 
72s. 3d. cash, 72s. 7d. month ; Welsh hematite, 90s. to 91s. dd.; 
East Coast, 89s. to 89s. 6d.; West Coast, 90s. Steel bars: 
Siemens, £5 17s. 6d. to £6; Bessemer, £5 17s. 6d. Heavy 
sections not to hand. Iron ore, 21s. 6d. to 22s. Other quota- 
tions :—Copper, £71 10s. cash, £71 12s. 6d. three months. 
Lead: English, £17 10s.; Spanish, £17 2s. 6d. Spelter, £26 5s. 
Silver, 29}d. per oz. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &ec. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


Business in iron and steel is remarkably brisk, and for 
some time ahead makers will have their hands full in meeting 
the demand that is coming in from home and foreign consumers. 
Prices have not changed, but firmness increases. An especially 
good condition is reported to prevail in the iron industry of 
the Luxemburg-Lorraine district, the majority of establish- 
ments having enough work on hand to carry them on to the end 
of May. Extensive export orders are on offer. In the bar 
trade a good deal of life is shown; rates are firm all round, 
and the excellent demand coming in from abroad will enable 
the mills to maintain their prices, the underquoting of the 
Berlin bar dealers at the recent tendering for the Berlin Railways 
having been without influence on the list quotations. Girders 


also are stiff, and in good request, and in nearly every depart- 
ment of the iron and steel industry the spring is faced with 
assurance, for work is plentiful. 


Lately some large orders in 





bars have been placed with various firms at M.123.50 to M.125p.t, 
free at works, but M.125 p.t. is the price generally quoted now 
some of the leading Rhenish-Westphalian works realising 
M.1 to M.3 p.t. more. Hoops have been so well inquired for 
that the Rhenish-Westphalian Union for Hoops raised the 
prices for orders of less than 50 tons by M.2.50 to M.5 p.t., 
according to quality. The condition of the plate and sheet 
sheet industry is satisfactory, the mills being sold forward into 
the second quarter this year, and there has been much firmness 
noticed in quotations in consequence of the fair prospects, 
In wire and wire nails and in screws a sound business is going 
on ; for some sorts of screws a rise in rebate of 2 to 3 per cent, 
was lately resolved upon by one of the leading firms on the lower 
Rhine. 


Production of Pig Iron. 

According to official statements given by the Union 
of German Iron and Steel Masters, the output of pig iron in 
Germany, including Luxemburg, for December, 1912, was 
1,566,025t., as compared with 1,537,205t. in December, 141], 
and 1,390,657t. in November, 1912. Output in the different 
sorts of pig iron was as follows :—Foundry pig, 294,324t.. as 
compared with 297,380t. in December, 1911 ; Bessemer, 36,8291,, 
as compared with 34,990t. in December, 1911; basic, 984,23 3t., 
as compared with 864,731t.; steel and spiegeleisen, 211,307t., 
as compared with 157,067t. in December, 1911; forge pig, 
39,332t., as compared with 36,489t. in December, 1911. Geriian 
total production in pig iron for 1912 was 17,852,571t., as eum. 
pared with 15,557,080t. in 1911. 


Coal in Germany. 
The market has been very strong both in Silesia and in 
Rheinland-Westphalia, and prices all round are extremely firm, 

The same remarks apply to coke. 


Austria-Hungary. 

So far as the amount of fresh work is concerned the 
position of the iron and steel trade is rather quiet, but makers 
expect more life to be felt in a week or two. Compared with 
December, there is more confidence shown in the future, end 
prices can be tolerably well maintained. What has been suid 
of the iron industry also applies to coal, the general condition 
of the market being quiet and firm. 


Hopeful Tone in Belgium. 

The year has opened with a very animated demand {or 
iron and steel, and this quarter’s iron business promises to he 
strong as well as remunerative, for a good deal of confidence i, 
shown in the future, and a spirit of enterprise is abroad. ‘hie 
majority of the mills are so well booked forward that the holiday 
stoppages have not in any way interfered with employment. 
The outlook all round is favourable, and the scarcity in some 
sorts of pig iron has caused prices to stiffen perceptibly ; short 
supplies in basic are very marked. Bars and girders move 
steadily upwards, and the brisk trade in plates continues 
unabated. Heavy steel plates of jin. are quoted £6 16s. to 
£6 17s. p.t., fin. plates realise £7 to £7 2s. pt., and vein. plates 
vary between £7 4s. and £7 6s. p.t. For home consumption 
165f. to 170f. p.t. are quoted for basic bars, and 175f. to 180f. p.t. 
for iron bars, while the price quoted for plates is 180f. to 185f. 
p-t., and hoops fetch 192f. to 192.50f. p.t. free at works. For 
some time past a marked upward tendency has been noticed in 
the Belgian coal industry, and the recent tenderings for coal for 
the State railways brought out quotations 1.50f. to 2f. p.t. 
higher than those previously ruling. Coke and_ briquettes 
have also met with a rise of 2f. p.t. House fuel, being in good 
request, is likely to be advanced in price. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


HASLAM AND SCHONTHEIL, Limited, of 11, Windsor-place, 
Cardiff, ask us to state that they have been appointed by 
Callender’s Cable and Construction Company, Limited, its sales 
agents for South Wales, Monmouthshire, and the Bristol dis- 
trict. 

Henry Pootey anp Son, Limited, John Bright-street, 
Birmingham, inform us that they have been appointed sole 
licensees and manufacturers for Great Britain and the Colonics 
of the automatic weighing machine known as the * Kron ”’ 
scale, which we described in last week’s issue. 


Messrs. DovuGtas AND ApalIR, naval architects, consulting 
engineers and marine surveyors, of 1, Fenchurch-avenue ani 
52, Rue Cannebiére, Marseilles, announce that they have taken 
into partnership at their Marseilles branch M. Jules Esquerre 
and M. Georges Delestaing, who have been associated with the 
business at that office. M. Esquerre before joining the present 
firm was general superintendent to the Société des Transports 
Maritimes, Marseilles. The syle of the firm in Marseilles will 
be Douglas, Esquerre, and Delestaing. 

Mr. Epwarp SANDEMAN informs us that he has commenced 
private practice at 17, Victoria-street, Westminster, S.W. 
(telephone No. 134 Victoria), and intends to apply himself in 
particular to works of water supply and drainage and matters 
connected therewith. Mr. Sandeman, who has had over thirty 
years’ experience in municipal and water supply works, was the 
designer and constructor of the Burrator masonry dam and other 
works for the water supply of Plymouth, and also designed and 
constructed the Derwent Valley Waterworks-——cost £3,350,000 
on which latter work he has been egaged for the last twelve 
years. 








THE INsTITUTION OF MINING AND METALLURGY.—This Insti- 
tution held a conversazione on Monday evening at the Savoy 
Hotel. The principal feature of the evening was a varie«| 
concert, the greater part of which was supplied by eminent 
humorist artists. It was greatly enjoyed by an audience 
which wholly filled the large concert room. In the interval 
some admirable examples of colour photography were thrown 
by an electric lantern on the screen. The charming rooms lend 
themselves excellently to an entertainment of the kind, and the 
function was exceptionally successful in every respect. 


Contracts.—Boving and Co., Limited, have recently received 
a number of orders for Victoria turbo pumps, including one to 
deliver 450 gallons per minute against a head of 520ft.; a second 
600 gallons per minute against a 60ft. head ; a third 1000 gallons 
per minute against 200ft. head ; two to deliver 560 gallons per 
minute against 322ft. head ; and four to deliver 22,500 gallons 
per minute against 30ft. head. The same firm has also received 
orders for five water turbines for various places, the turbines 
varying in power from 160 to 1340 horse-power.—The Mirrlees- 
Watson Company, Limited, of Glasgow, has recently received. 
amongst others, five separate orders for barometric jet condens- 
ing plants and three separate orders for surface condensing 
plants, the foregoing being fitted with reciprocating air pumps. 
This company has also received four separate orders for surface 
condensing plants fitted with Mirrlees—Leblanc rotary air pumps 
and also five separate orders for Mirrlees—Leblane multi-jet 
condensing plant.—Joseph Wright and Co., of Tipton, are 
making the chain cables and gear required for the six destroyers 
of the “ Almirante ” class, being built at J. S. White and Co.. 
of Cowes, for the Chilian Naval Commission. These destroyers 
are the largest afloat, and the cables are the largest ever made for 
such vessels. 





vas 


JAN. 17, 1913 


THE ENGINEER 


81 








CATALOGUES. 





Joun M. HenpDERSON AND Co., King’s Engineering Works 
Aberdeen, Scotland.—List No. 36 has reached us. It illustrates 
a number of steel rope suspension bridges built by the firm and 
erected in various places. 

RupGE-WuHitwortH, Limited, Rudge Works, Coventry.— 
This firm has sent us a copy of instructions relating to Rudge- 
Whitworth detachable wire wheels. The instructions are printed 
in English, French, and German. 


KATER AND ANKERSMIT, 34, Fenchurch-street, London, E.C* 
—This is a pamphlet describing a new boiler feeding device 
which automatically maintains a constant water level within 
the boiler. The action is fully described. 


AmBROsSE SHARDLOW AND Co., Limited, Sheffield.—An 
admirably got up catalogue dealing with ‘‘ Shardlow ”’ patented 
yas engines and suction gas producers has reached us. Many 
important advantages are claimed for these plants. 


ScHUCHARDT AND Scuutte, 34, Victoria-street, S.W.—Three 
catalogues have been sent to us by this firm. They deal with a 
universal tool and cutter grinder, the Landis stationary die head, 
and the firm’s patented automatic gear hobbing machines. 


KAsENIT Limited, of 8 and 9, Ludgate-square, London, E.C. 

This is a booklet dealing with up-to-date methods of case- 
hardening and giving particulars of ** Kasenit ”’ case-hardening 
compounds, furnaces, pyrometers, boxes, steel, &c. The aim 
of the booklet is to give some clear facts and useful practical 
hints to the man in charge of the hardening shop, but it does 
not enter into any scientific problems regarding the hardening 
of iron and steel. From the information given the hardener 
can work out his own methods and solve his own problems. 


CommeErcrAL Cars, Limited, Luton.—A well got up catalogue 
dealing with cars for goods and pr ney service has heen sent 
to us. To meet the demands of firms whose business calls for 
mechanical transport, the company’s motor vehicles for com- 
mercial and industrial requirements were placed on the market 
in 1905. The company manufactures a full range of chassis to 
deal with loads from 1 to 6} tons, in seven standard types. 
The catalogue states that they are constructed in the most 
substantial manner of the best available material and with the 
highest quality workmanship, and adequately fill all the require- 
ments of continuous and rigorous duty in every class of delivery 
and transport work. The keynote of their design is strength 
with simplicity, and it is claimed that a most careful and critical 
inspection of any type of chassis will fail to reveal any part that 
could be deleted or altered to any material advantage. 


THe Lipgerwoop ManvuractruRInG Company, 96, Liberty- 
street, New York, U.S.A.—This is a well illustrated catalogue 
dealing with the Lidgerwood unloader. The system is claimed to 
be the cheapest method known for transporting and unloading 
earth, rock, ballast, ore, and similar materials in large quanti- 
ties. It is used by railways, railway contractors, contractors 
for large works like the Jerome Park reservoir, and was adopted 
by the Isthmian Canal Commission for taking the spoils from 
the great Culebra Cut. Thirty unloaders were bought for the 
canal work. The unloading at the four principal dumps was done 
by eleven unloaders. The greatest economy of the system is 
found in the low cost of equipment, trackage, and transportation. 
The Lidgerwood system consists of trains of flat cars with steel 
aprons bridging the spaces between the ends of the cars, a plough 
to sweep the load from the cars, a steel cable reaching the length 
of the train, and the rapid unloader, a powerful pulling engine 
to draw the plough through the train. A seventeen-car train 
can be unloaded in five minutes. 


THe Eecrric AND ORDNANCE ACCESSORIES COMPANY, 
Limited (Proprietors, Vickers Limited), Cheston-road, Aston, 
Birmingham.—aAn interesting little catalogue to hand from this 
firm deals with ‘* Eclipse” electric heaters. ‘“‘ Eclipse ’’ con- 
vectors or air warmers are so designed that there is an induced 
draught of air entering at the bottom of the heater which passes 
over and through the heater units and issues from the top at a 
considerably higher temperature. All the heat generated is 
utilised for heating the air, and as all the air in a room is in a 
very short time rapidly passed many times through the heater, 
the temperature of any part of the room is the same and abso- 
lute uniformity is said to be obtained. The “ Eclipse ’’ patent 
heating elements are claimed to be practically indestructible. 
They have a guaranteed life of five years, but, as a matter of 
fact, their actual life has never been determined. We are told 
that not a single element has been known to give out under 
ordinary working conditions and that thousands of “* Eclipse ” 
heaters manufactured six and seven years ago are to-day in 
the same condition as when despatched from the factory. 


SimMENS BrotrHers anv Co., Limited, Woolwich.—What is 
believed to be the most extensive electrical instrument cata- 
Jogue published has been forwarded to us by the firm of Siemens 
Brothers and Co., of Woolwich. It is divided into fifteen 
sections, which have reference to the following instruments 
and apparatus :—I., Precision moving coil type instruments for 
continuous current ; II., precision moving coil type instruments 
(dynamometer principle) for alternating and continuous currents ; 
IIT., precision instrument transformers for current and pressure ; 
IV., electrostatic voltmeters ; V., lecture room instruments for 
continuous and alternating current ; VI., portable instruments 
for continuous and alternating currents; VII., small instru- 
ments for the pocket, &c., for continuous currents; VIII, 
pointer and mirror galvanometers, mirror electro-dynamometers, 
scale outfits ; LX., standards of resistance, precision and stan- 
dard resistances, condensers ; X., bridges for continuous and 
alternating currents, potentiometers, high-frequency machines 
for testing purposes; X Siemens-Blondel oscillograph ; 
XIL., testing sets; XIII., iron testing apparatus; XIV., keys, 
switches, terminals, accumulators, primary cells; XV., slide 
rheostats. 


SomME new catalogues having reference to crushing and grind- 
ing machinery have been forwarded to us by the Sturtevant 
Engineering Company, of 147, Queen Victoria-street, London. 
One is entitled ‘* Economical Cement Grinding.’’ The Sturte- 
vant system of cement grinding introduces many new features 
owing to the special machines employed and the relative amount 
of work done in the preliminary and final stages of reduction. 
In conformity with general practice the Sturtevant system 
includes a tube mill for the final mixing and actual rubbing down 
or finishing of the cement. The tube mill is, however, only 
called upon to do a comparatively small amount of grinding 
work, the main grinding being accomplished in the preliminary 
grinder known as the Sturtevant patent ‘“ Ring Roll” mill. 
Under such conditions the tube mill capacity is considerably 
increased and the power utilised in driving it per .ton 
of output is reduced. An important adjunct to the 
Sturtevant patent ‘Ring Roll” mill is the Sturtevant- 
Newaygo patent screen separator for extracting the grit from the 
““ Ring Roll’ mill product as soon as it is sufficiently reduced 
for feeding to the tube mill. The preliminary grinder and screen 
work in series and by means of a suitable elevator form a “‘ circu- 
lating’? grinding and screening unit. The Sturtevant patent 
“ Ring Roll” mill will take its feed of clinker directly from 
the kiln or conditioning yard, but in certain cases it may be 
advisable to pass the clinker through a set of rolls for limiting 
the size of feed in order to obtain best results. When working 
on chamber or stack-burned clinker it is generally necessary to 
have a preliminary crusher of the jaw type—dealt with in a 
Special Catalogue No. 1541—to ensure that the material is 
reduced sufficiently before feeding to the preliminary grinder 
—the “ Ring Roll” mill. 








BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-bualdings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is thedate of application ; the second dute at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the nde mentioned in the Acts, 


within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent, 





INTERNAL COMBUSTION ENGINES. 


9139. April 18th, 1912.—-SrarTine System FoR INTERNAL 
Combustion Enoines, J. D. Bell, 16, Stoke-park, Coventry. 

A rack A attached to a small piston B is arranged to slide 
within a cylinder C. A pinion D is arranged to mesh with the 
rack. The pinion is mounted on a free wheel clutch on the 
crank shaft, so that when the rack moves over to the left the 
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pinion drives the crank shaft, while when it returns to the 
position shown the pinion rotates loosely on the crank shaft. 
The return movement of the piston and rack is effected by means 
of a spring, not shown. The forward movement is effected by 
exploding a combustible charge of acetylene or other gas behind 
the piston B. The supply of combustible gas is controlled by 
a pump within reach of the operator.—December 25th, 1912. 


15855. July 6th, 1912.Rorary Expiosion Eneines, Henri 
Coanda, 15, Avenue Mercédes, Paris. 

This rotary engine, Fig. 1, is combined with a generally similar 
air compressor—Fig. 2—coupled on the same shaft. Each 
part is composed of a cylindrical casing A and a circular body 
B mounted on an excentric axis within it, and provided with 
pivoted vanes C. In the case of the compressor the ends of the 
cylindrical casing A are completely closed by side walls, but in 
the engine the side walls extend only up to the line D. The 
compressor draws in carburetted air from the passage E, and, 


NP 15.855. 





after compressing it, delivers it to the mixing and equalising 
tank F. Thence the charge is delivered to the engine by way 
of the port G. H are sparking plugs. The exhaust takes place 
when the vanes pass across the line D, and occurs both through 
the gap J in the side walls and through ports K in the cylindrical 
casing A. The combustion space is water-jacketed, as at L, 
and the hot water on its way to the radiator is employed to 
heat the compressor as at M, and the mixing tank, as at N.— 
December 25th, 1912. 


TURBINE MACHINERY. 


20,060. September 3rd, 1912.—NozzLes ror STEAM oR Gas 
Tursines, Aktiengesellschaft Brown, Boveri and Cie., 
Baden, Switzerland. 

The nozzles are formed in two parts, namely, by a plane 
curved upper member A and a correspondingly curved lower 
member B, in which are formed the nozzle passages. The 





lower part B rests on a suitable abutment C formed on the 
turbine casing. The upper part is placed on top of the lower 
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and the whole secured in position by means of a caulking 
strip D.—December 25th, 1912. 


DYNAMOS AND MOTORS. 


28,486. December 18th, 1911.—IMPROVEMENTS IN AND RELAT- 
ING TO THE VOLTAGE REGULATION OF DIRECT-CURRENT 
GENERATO™S, Aktiengesellschaft Brown, Boveri and Cie., 
of Baden, Switzerland. 

A shunt field winding F has connected in series therewith a 
resistance W and an electro-magnet winding M is also arranged 
in shunt with the brushes K. This electro-magnet operates an 
armature Z, which is retracted by the spring 8, the armature 
serving to make contact with a stop U in its retracted position, 
thereby short-circuiting the resistance W. In the form illus- 
trated a further field winding F,—a closed winding—is also 
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provided on the poles of the machine for damping purposes. 
In operation, increase of voltage above the normal causes the 
electro-magnet system to oscillate, whereby the resistance W 
is periodically inserted, causing the voltage to drop to the 
normal value. Instead of periodically connecting up and dis- 
connecting a resistance, the field winding may be made in several 
sections, and the pulsating excitation can be obtained by dis- 
connecting or counter-connecting individual sections of the 
winding.—December 25th, 1912. 


4529. February 22nd, 1912.—ImPROVEMENTS IN AND RELATING 
TO DYNAMO-ELECTRIC GENERATORS, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C. 

This invention relates to machines adapted to give a partially 
constant voltage fora wide range of speed variation. In generators 
of this kind it has been found that when the field poles are of 
solid magnetic material, the residual magnetism, more parti- 
cularly at high speeds, operates to prevent constancy of voltage, 
notwithstanding the fact that external or internal field regulat- 
ing devices are provided for the generator. The object of this 
invention is to provide an improved method of overcoming 
the difficulty, and consists in employing a field structure which 
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is partly solid and partly laminated, the solid portion being 
of such section as will provide sufficient residual field magnetism 
to ensure that the machine will excite at low speeds, but in- 
sufficient to affect the voltage regulation at high speeds. The 
machine is fitted with a field-regulating device whereby the 
voltage is rendered independent of the speed.’ The field struc- 
ture consists of a number of lamine A on which are formed the 
= projections B of the field, and these lamine are clamped 

tween solid end-plates C provided with similar pole pieces. 
The field windings surround both the lamine and solid end 
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poles, the latter being of the requisite section to provide the 

field for starting, but insufficient to affect the voltage at high 

speeds.— December 25th, 1912. 

IN THE SPEED 
Bergmann- 

Oudenarder- 


1912.— IMPROVEMENTS 
REGULATION OF ASYNCHRONOUS MorTors, 
Elektricitats-Werke Aktiengesellschaft, of 
strasse 23-32, Berlin, Germany. 

The lower diagram shows circuit arrangements, according 
to the invention, in which A is a polyphase main motor, B a 
potential regulator, C3a rotary converter, D4a motor electrically 
connected to the rotary converter, E an exciter mechanically 
coupled with the rotary converter. In the upper diagram 
l¢ is the curve of the voltage at the terminals of the direct- 
current cireuit of the rotary converter, due to the transfor- 
mation of the voltage of the rotor of the asynchronous motor 
at different speeds of the combination of the parts A—D4. If 
E, represents the voltage of the exciter E, n s the synchronous 
speed of the regulating combination, since the exciter is in a 
field of constant strength, and is coupled to the rotary converter, 
and the speed of the latter depends on the slip of the asyn- 
chronous motor A then at any speed » of this motor, E; K 
(mn s—n), where K is a constant. Since the field in machine D4 
depends upon this voitage E; and the voltage generated, E, 
depends upon the speed nm and the field, E, = K! n (ns — n). 
The curve of this voltage is a parabola 2¢, with a vertex corre- 


12,134. May 22nd, 


° ns tT . : 
sponding to a speed n equal to = The combination takes up 


a speed such that, apart from the voltage losses, the electro- 
motive force E3, generated in the direct-current side of the 
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converter, E,. This speed the point of 
intersection P of the line 1¢ with the parabola This field of 
the rotary converter,and therefore the inclination of the line 1¢ 
and finally the voltage applied to the machine D4 from the con- 
verter, can be altered by means of the potential regulator B. 
Since in all cases the combination must attain a condition of 
equilibrium, a change in the inclination of the line 1¢ must 
displace the point of intersection from P to P!, and conse- 
quently give rise to a change in the speed of the combination 
from nto n'. If Ep is the primary voltage, Es the secondary 
voltage of the potential regulator, the voltage Ex at the terminals 
of the rotary converter can be varied between Ep— Es and 
Ep + Es by altering the relative positions of the two windings. 
The field in the converter is proportional to E,, and therefore 
ean also be varied in the proportion of Ep— Es to Ep - 
—December 25th, 1912. 


UB. 


AERONAUTICS. 


28,704. December 20th, 1911.—ImMPROVEMENTS IN PLANES 
ADAPTED FOR Use IN AERONAUTICAL APPARATUS, HyDRO- 
PLANE Boats, AND OTHER CrarFt, Lieut. C. D. Burney, 
R.N., Dean Holme, Kilmeston, Alresford, Hants, and The 
British and Colonial Aeroplane Company, Limited, Clare- 
street House, Bristol. 

This specification is composed of one complete and no less 
than six provisional specifications. The planes described are 
composed of a number of air-tight tubes confined at intervals 
within rigid *“‘formers”’ A. The tubes are suitably anchored 
to the formers and are inflated with compressed air. An external 
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covering of the ordinary character is laid over the whole. In 
a modification means are described whereby the span of the 
wings may be reduced when the machine is at rest or in flight 
by winding in the tubes on to a drum. The application of the 
invention to the fuselage of aeroplanes is also dealt with.— 
December 25th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


13,602. June 10th, 1912—An Excrss CoNnsumMPTION METER 
ror Erectric Circuits, Enrico Schuppisser, of Via Paleo- 
capa, 2-1, Genoa, Italy. 

The horizontal line G G on the curve represents the average 
current contracted for by the consumer. This limit is here 
twice exceeded during the twenty-four hours. The consumer 
must, therefore, pay, in addition to the average charge, for all 
the kilowatt-hours indicated by the two doubly-shaded areas A. 
An example of the use of an electrolytic meter, in accordance 
with this invention, is shown in the upper diagram. It consists 
of a voltameter F in shunt with a resistance 8. The electrolyte 
of this voltameter is preferably a mercury salt solution. Metallic 


mercury is used as the anode A. The fixed cathode K is arranged 
so that mercury deposited on it falls down it into a measuring 
vessel provided with a scale by which its volume is recorded, 
and this scale serves as a consumption scale. Now the average 
limit corresponds to a given drop of pressure between the points 
B and C connecting the shunt resistance S with the anode A 
and the cathode K respectively. If a constant pressure be 
opposed to the fall of pressure of the shunt resistance, which 
constant pressure corresponds to the fall of pressure at the 
average limit, only when this average limit is exceeded will 
current be able to flow from the anode to the cathode. This 
may be done if at the point D, that is to say, between anode and 
shunt resistance S, a further resistance R be connected, and the 
other end E of this resistance is in turn connected with the 
negative line. Between the connection point D and the con- 
nection point of the shunt resistance S a further resistance L 
is inserted. A constant current then flows through the circuit 
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B, D, E, and the fall of pressure in the resistance L due to the 
current may be adjusted by suitably dimensioning the resistance 
R, and thereby the drop of pressure therein, so as to counteract 
the effect of the fall of pressure due to the shunt resistance at 
a load corresponding to the average limit. If the resulting 
pressure difference be kept within a given limit, that is to say, 
beneath the decomposing pressure of the electrolyte, current 
ean in no case flow from C to D, that is to say, in the reverse 
direction, through the cell. So long, therefore, as the load 
remains beneath the average limit, no current passes through 
the electrolytic meter, and only when this limit is exceeded does 
a current flow from D to C, that is to say, from anode to cathode, 
which is proportionate to the energy consumed beyond the 
average limit.—December 25th, 1912. 





| CRANES AND CONVEYORS. 


2758. February 2nd, 1912.—CompensaTiInG LurFinG CRANES, 
Sir W. G. Armstrong, Whitworth and Co., Limited, and 
Roger Wright, all of Elswick Works, Newcastle-upon-Tyne. 

This specification describes an arrangement for paying out 

or hauling in the hoisting rope during luffing operations in such a 

way that the level of the load is kept constant. The balanced jib 

A is pivoted to the post B at C. The hoisting rope D passes 

over a block E carried by the lifting ram F and over a block G 

carried by two luffing rams H. To the block G are secured two 











| impeller flanges. 

















pairs of rods J provided with rollers K moving in guides on the 
post. Links L pivoted to the jib at M are connected to the tops 
of the rods J. For lifting, water is admitted to the bottom of 
the ram F and for luffing in or out water is admitted to the 
bottom or top of the rams H.—December 25th, 1912. 


MISCELLANEOUS. 


10900. May 8th, 1912.—Non-conTINVoUs GIRDER FOR SwING 
Brivces, J. A. Orrell, 4, Killyon-road, Clapham, S.W. 

A hinge D—Fig. 1—is placed in the top chord of one arm of 
the girder and a sliding joint E capable of resisting compression 
only in the bottom chord. Alternatively the hinge may be 
placed in the bottom chord, as at D, Fig. 2, and a sliding joint E 
capable of resisting tension only in the top chord. When the 
bridge is swinging the chord opposite the hinge is made con- 
tinous by the pin of the sliding joint, so that each main girder 
acts as a pair of connected cantilevers balanced over the central 
support B. When the bridge is closed—Figs. 3 and 4—the end 
C is raised relatively to A and B. The continuity of the chord 
opposite the hinge is thus broken, and each main girder acts as 
two statically determinate structures, namely, a simple span 











DC and a cantilever anchor arm A B connected to the simple 


span by the hinge D. ‘The stresses and reactions in the main 
girders for all conditions of loading can thus be easily and 
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accurately determined by statical methods.—-December 25 1h, 


1912. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,037,243. CrenrrRiruGAL Pump, A. E. Guy, Trenton, N./ 
Filed March 11th, 1912. 

The impeller is formed with an annular extension on eit}er 
side and a plurality of radially extending, separately renewa)le, 
spaced annular flanges removably mounted on each extension 
and rotating with the impeller. There is also a plurality of 
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radially arranged, separately renewable spaced annular flanges 
removable but non-rotatably mounted in the bore of each wall 
of the impeller chamber and arranged to co-operate with the 
The adjoining radially extending faces of 
the stationary and rotating flanges form walls of restricted 
passages for intercepting the egress of liquid from the impeller 
chamber. There are nine claims. 


Arr Compressor, V. J. Diefenderfer, Allentown Da., 
Filed 


1,037,455. 
assignor of one-half to C. E. Lehr, Bethlehem, Pa. 
October 9th, 1911. 

The compressor has two rotors each carrying a single piston. 
The pistons operate in annular compression chambers and there is 
an intermediate or abutment rotor in rolling contact with the 
other two which has a recess to receive a piston at each half 
revolution of the abutment. Inlet and discharge valves for 
the compression chambers are provided, and there are means 





for operating the admission valves to admit a compressible 
fluid to the compressing chambers, and means for relieving 
the pressure on the advance side of the piston in one chamber as 
the pressure on the advance side of the piston in the other chamber 
increases, There are also means for at this time holding the 
discharge valve and the inlet valve of one of the chamber: 
closed. There are three claims. 


1,038,261. STEAM ENGINE OR THE LIKE, J. B, Allfree, Chicago, 

Ill., assignor to the Hobart-Alljree Company, Chicago, III., 

a Corporation of Connecticut.Filed November 28th, 1908. 

There are main admission and exhaust ports connected with 
the cylinder, and auxiliary exhaust ports connectirg the cylinder 

with the exhaust. Oscillating valves control the main admission 
and exhaust ports, and separate compression regulating valv« 





control the auxiliary exhaust ports. There is valve gear !0' 
simultaneously operating the oscillating and compression regulat 

ing valves, so that the compression regulating valves have 
shorter stroke than the oscillating valves in the short or earlicr 
cut-offs, and a longer stroke than the oscillating valves in the 
long or later cut-offs. There are twelve claims. 
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THE ASSUAN DAM AND ITS RECENT 
DEVELOPMENT. 
By Sir HANBURY BROWN, K.C.M.G. 
No. II * 


Execution of work.—In Part I. of this article, which 
appeared in the last issue of this paper, some observa- 
tions were made regarding the design of the additions 
to the Assuan Dam, The actual work of carrying 
out the design presents some points of interest to 
which reference will now be made. 

Programme of work.—It was contemplated in the 
design that the 15 em. space, left between the old 
and new work, should not be grouted up solid until 
the same temperature had been reached in both. 
To comply with this condition, it was decided that 
two years should elapse between the building of the 
new work and the operation of grouting. This 
decision necessitated a five years’ programme for 
the execution of the project. During the first year 
the extra thickness was built along about half the 
length of the dam; during the second year along 
the remaining length. In the third year the neces- 
sary additions were made to the ladder of locks. 
In the fourth year the first year’s work was grouted 
up and completed to full height, and in the fifth 
year the second year’s work was similarly treated, 
thus completing the additions in 1912. 

Extra width added.—The execution of the work 
presented no great difficulty. The first thing to do 
was to close all the sluices in the section along which 
work was to be undertaken. Temporary sand dams 
were then made downstream of the width required 
for the new masonry. Timber gates were also 
erected in the downstream mouths of the sluices 
to intercept the water leaking past the sluice gates, 
thus causing the leakage to head up in the sluice- 
ways. Pipes, inserted in the timber gates, carried 
the leakage across the new foundation area and dis- 
charged it over the sand dams by gravitation. The 
space between permanent and temporary dams was 
then pumped dry without difficulty, and the founda- 
tion area prepared for the new work. The disposi- 
tion of these pipes, the building at an unaccustomed 
angle, and the necessity of keeping the 15 cm. space 
clear of mortar and other material, were practical 
problems of construction which were successfully 
met. The fixing of the steel rods in the old work, 
to support the new wall, was an ordinary mason’s job. 

Grouting space.—The operation that is of special 
interest was the grouting up of the space whereby 
the new and the old work were bound together into 
one solid dam. Unfortunately for this article, no 
account of the manner of performing this operation 
has yet been published. The first year’s grouting 
was carried out in 1911, and the Irrigation Report 
of Egypt for that year is not yet published in Janu- 
ary, 1913! These annual reports are useful as 
records, but they lose the interest they would arouse 
if they were published six or even nine months earlier, 
and there is no good reason why they should not be 
so published. 

Lock additions.—Perhaps the operation that called 
for most engineering ingenuity was the handling of 
the lock gates in connection with the work of altering 
the locks to adapt them to the new conditions. To 
avoid subjecting the existing gates to any additional 
stress resulting from increase of head, and for 
economy’s sake, it was decided to build a fifth lock 
downstream of the existing flight of four. The scheme 
involved the transfer of four of the gates—the 
smallest of which weighed over 60 tons—to their 
new positions 160 m. distant. The transfer was 
effected by moving each gate bodily in an upright 
position along the floor of the ladder of locks. Certain 
movable parts of the gate were first dismaniled, 
and suitable substitutes for handling the gates added. 
The gate was then lifted above floor level, and two 
pivot castings, each with a cup and ball centre, were 
fixed to the underside of the bottom girder. The gate 
was next gradually lowered till the pivot castings 
rested on two special bogies running on rails, and on 
them it was made to travel to its new position. When 
the gate came to a drop sill, the railway was carried 
forward on piles of specially sawn sleepers until the 
gate had cleared the sill. The sleepers were then 
removed, and the railway with its load lowered on 
to the floor of the lock chamber which the gate had 
now entered. Fortunately, the original design of 
the locks allowed of the gates turning round. Other- 
wise the more expensive method of taking the gates 
to pieces and re-building them would have had to be 
adopted. 

Certain figures.—The estimated cost of the additions 
to the dam, including the lock alterations, was 
£E.1,500,000. The figures giving the actual cost 
have not yet been published. The greatest height 
of the completed dam is 143ft. Its length is about 
1} miles. The maximum head it will have to support 
is 9Oft. 

Inauguration.—Thus the dam and its locks were 
finished, and all the gates of regulation adapted to 
the new conditions. There remained only to inaugu- 
rate the work with the usual ceremonies and distribu- 
tion of honours. One inauguration is much like another 
when, as in this case, the place and work inaugurated 
are tne same on both occasions. The Khedive of 
the second inauguration was also the Khedive of 





* No. I. appeared January 17th, 





the first. But the Minister of Public Works has 
changed. The present Minister, Ismail Sirri Pasha, 
was, at the time of the first inauguration, an engineer 
in the Irrigation Department of Egypt, in which he 
won an honourable record of service. On _ this 
second inaugural occasion Lord Kitchener replaced 
Lord Cromer, and His Majesty King George V. was 
represented by a congratulatory letter, addressed to 
His Highness the Khedive, instead of by His Royal 
Highness the Duke of Connaught. Hapi, once supreme 
on the Nile by divine right, but now subject to the 
ruler of Egypt, was a new figure in the inauguration 
group, and was presented to His Highness by Mr. 
Wilfrid Stokes, representing Messrs. Ransomes and 
Rapier, who supplied and erected all the ironwork 
of the dam. 

But men come and go, while the dam remains. 
Four of the most prominent characters who took 
part in the first Act of the building of the dam, had 
‘left the boards ” before the applause which greeted 
the final tableau on December 23rd, 1912. Sir 
Benjamin Baker, Sir John Aird, whose firm built 
the dam, Mr. W. J. Wilson, the first Director-General 
of Reservoirs in charge of the dam, and Mr. John 
Blue, Sir John Aird’s capable agent, were all missing 
at the close of the piece. But their work will live on 
into the far-off future when superior intellects will 
show their criticial skill by proving that these four 
men were myths such as grow above every mighty 
work. 

But this is not the place to give a detailed descrip- 
tion of the ceremonials of inauguration, nor a list of 
the distinguished people that witnessed them. The 
daily papers describe what it interests the public to 
know. The engineer’s interest is in the design and 
execution of the work and in its powers of performance, 
and not in the shouting that announces its completion 
and entry into service. No attempt also is here 
made to give the names of those who carried out the 
work, because of the risk of making an omission, 
and also because it should be left to the Egyptian 
Government to be the first to acknowledge their 
good services in its official reports. 

Future results.—The further increase of the summer 
supply of Egypt being now assured for all succeeding 
summers, it may be interesting to consider to what 
use the additional water can be put, and to estimate 
what will be the probable gain to Egypt. 

Dams and barrages.—But, first, it may be as well 
to explain the duties performed by the different 
engineering works of regulation by which the Nile 
is controlled. For it is evident that the service which 
each type renders in the irrigation scheme is not 
clearly understood, and storage of water and water 
distribution are confused in some minds. It is, 
however, a simple matter to explain. There are two 
kinds of works, each with its peculiar function to 
perform. In Egypt they are technically known as 
dams and barrages. There is only one dam in Egypt 
—the Assuan Dam. There are four barrages—the 
Esna, Assiut, Delta and Zifta barrages. The function 
of a dam—at any rate, of the Assuan Dam—is to 
store water, but not to distribute it. The function 
of a barrage—at any rate, of the Egyptian barrages— 
is to distribute the available supply, but not to store 
it. Thus, for instance, the Assiut Barrage distributes 
the river discharge between Middle and Lower Egypt 
in just proportion by regulation of its openings. 
The Delta Barrage, in like manner, distributes the 
river discharge passing Cairo between the canals 
which serve Lower Egypt in proportion to the areas 
commanded by each canal. The Assuan Dam can 
be said to distribute only in time. It delays the 
forward flow of a proportion of the surplus river 
discharge in winter, and holds it up till the spring 
and summer. It then gradually releases it and 
allows it to flow forward along the course it was taking 
when arrested—that is, along the natural channel of 
the river—which it follows till it reaches a distri- 
buting barrage. This latter then directs it to its 
destination, but does not arrest its forward move- 
ment with the object of reserving it for future use 
after the manner of the Assuan Dam. 

Forecast of results —So much being explained, the 
attempt to forecast the results of the work inaugurated 
on December 23rd last can now be undertaken. 

Values previous to 1913.—The correctness of the 
figures given in the former article on “ Land Values 
in Egypt” has not been disputed since its appear- 
ance. It was claimed therein that the Assuan Dam 
and subsidiary irrigation works “ largely contributed ” 
to the remarkable rise in land values that had taken 
place between 1899 and 1912. In “ Egypt, No. 2 
(1907)? Lord Cromer stated, with reference to the 
rise that had taken place in land values and the further 
rise that was expected, as estimated by Sir William 
Garstin, that ‘‘the whole of this rise in value is 
directly attributable to the construction of the dam.” 
This, perhaps, is crediting the dam with more than 
its due. The fact of the continued British Occupation 
of Egypt, and consequent good government in depart- 
ments other than that of the irrigation, have had their 
influence on the value of property. There is also 
another fact which must not be lost sight of, though 
ignored in all estimates, hitherto made, of benefits 
resulting from the construction of the Assuan Dam, 
and that is the rise in the price of cotton. In 1899 
the price of cotton ranged from* £E.2 to £E.2} a 

* An Egyptian pound, £E. = 100 piastres = 20s. 33d. 1 -kantar 
= 98.09 Ib, 





kantar. In 1912 the price was from £E.4 to £E.4}. 
Doubtless if the British Occupation were to cease, 
or the price of cotton to fall to any marked degree, 
land values would drop to some extent in spite of the 
continued existence and efficiency of the Assuan 
Dam—to what figure none can tell. 

Discounting effect of increase before 1913.—There is 
this also to be said with reference to the land values 
of 1912 as given in the former article. There is 
little doubt that some of the rise in value is due to the 
fact that, for the last five years at least, the future 
increase of the summer supply to be brought about 
by the additions to the Assuan Dam was recognised 
as a practical certainty. Therefore the dam as 
originally built must share the credit for the increase 
in land values—so far as resulting from irrigation 
works—with the dam as subsequently developed. 
It has, moreover, been stated that the summer water 
supply of 1912 was no more than sufficient—if even 
sufficient—for existing cultivation. And in that 
year, as before remarked, the reservoir H.W.L. was 
raised more than one metre above its normal H.W.L., 
namely, to R.L. 107-12. So that some hundred 
million cubic metres has already been appropriated 
by cultivation existing before the full-grown dam was 
formally inaugurated. 

Further results after 1912.—In calculating what 
further benefits will result from the increase of storage 
after 1912, this hundred million cubic metres must be 
deducted from the reservoir’s new increment. Allow- 
ance must also be made for loss both in the reservoir 
and between reservoir and canal head—a difficult 
matter to calculate with any pretence to accuracy. 
So that round numbers are as likely to be exact as 
any more elaborately obtained figures. It will there- 
fore be as near the truth as need be to say that the 
increase to the summer supply of Egypt after 1912 
will be another thousand million cubic metres. Now, 
suppose it is decided not to let the river at Cairo 
fall below a minimum of 45 million cubic metres a 
day instead of 40 millions, the previous minimum. 
The period of reservoir discharge will then be prolonged 
from 75 to, say, 100 days. The additional 1000 mil- 
lion cubic metres stored will then provide a daily 
average addition to the river—already supple- 
mented by the first milliard—of 10 million cubic 
metres a day, sufficient to serve an area—gross—of 
1,000,000 feddans* under perennial irrigation, if in 
Lower Egypt—a conclusion that roughly agrees with 
Sir William Garstin’s forecast, as recorded in “ Egypt, 
No. 2 (1907).”” The average selling value of land in 
Lower Egypt is now £E.100 a feddan. The million 
feddans to be reclaimed would certainly be below 
average quality, but may not unreasonably be 
expected eventually to be worth £E.40 a feddan with 
a rental value of £E.4. Now, supposing the reclaimed 
land has a present mean value of £E.10 a feddan, is 
rented at £E.1, and pays a land tax of P.T.25,f the 
increase to the capital value of Egypt would be 
£E.30,000,000 and the annual rental value of its 
lands would be raised by £E.3,000,000 as a future 
consequence of the recent development of the Assuan 
Dam, whatever share it may have had in the pro- 
duction of the benefits already realised up to the end 
of 1912. An extra land tax of P.T.75 could be 
imposed upon this reclaimed land, increasing the 
Government revenue by £E.750,000. But these 
results could not be realised without a substantial 
expenditure on canals and drains to effect the con- 
version or reclamation. Still it is evident that the 
expenditure would be moderate when compared with 
the return. The increase in the cotton crop alone 
would probably be about 1} million kantars, worth 
£E.5,000,000 at present prices. 

However, the whole increase of the summer supply 
will perhaps not be allotted to Lower Egypt. The 
Sudan has already been promised summer water for 
16,000 feddans of summer crops requiring a daily 
discharge of 3£0,000 cubic metres, or 35,000,000 
cubic metres for the 100-day period. There are 7000 
feddans of isolated patches of land in the river reaches 
below Assuan, which only get water in high floods 
and suffer badly in low ones. For which reason it 
would be good policy to make them independent of 
floods by allowing them to pump water from the 
Nile all the year round. These lands would withdraw 
10,000,000 cubic metres from the Nile during the 
100 days. The Fayum may not unreasonably 
demand an addition to its supply sufficient to extend 
its summer cultivation to 15,000 feddans more than 
its present perennially irrigated area. To satisfy 
this demand 21,000,000 cubic metres of the new reser- 
voir increase will be required. 

But these requirements, it will be seen, could be 
met by a supply of 66 million cubic metres of the 
stored water. Now, in Lower Egypt there are 
lightly taxed, because undeveloped, lands waiting for 
summer water for their full development before their 
taxes are raised. Seventy per cent. of these pay a 
nominal land tax of from 2 to 10 piastres a feddan, 
the rest pay from 10 to £0 piastres. The total area 
is 467,824 feddans. If these lands were given summer 
water, 468 million cubic metres of the increased storage 
would be consumed. There would still remain from 
400 to 500 millions more to be distributed. How the 
distribution will be made has probably not yet been 
finally decided. There will be no difficulty in making 
good use.of the available supply. The difficulty will 





* 1 feddan = 1.038 acres. 
+ A piastre, P.T., is worth nearly 24d. 
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be to decide which of many competing needs shall 
be met. There are said to be 500,000 feddans of 
waste land in Lower Egypt capable of reclamation, an 
area sufficient to exhaust the balance of the water 
stored. In Upper Egypt there are basin lands on 
the east of the river, north of Assiut, which it would 
be profitable to convert into perennial irrigation tracts 
by pumping from the river in summer. There are 
basin lands also on the west of the river, north of 
Assiut, which could likewise be converted to perennial 
irrigation by pumping. 

But, whatever use the water is put to, no such sensa- 
tional effect on land values can be expected from the 
second milliard cubic metres of water stored as fol- 
lowed the storage of the first milliard. And he would 
be an avaricious person who could not be satisfied 
with much less. However the water may be distri- 
buted, it will be found, when stock is taken of results, 
that the policy of investing the country’s money in 
projects for making the river water available when 
wanted, and for delivering it where wanted, has 
been good business for all concerned—Government, 
landowners, tenants, peasants and bondholders. 

Conclusion.—Though much has been done to bring 
the Nile under control, the requirements of the country 
in summer have not yet been fully met, and a further 
increase of the river during the season of low Nile will 
ere long be demanded. Hitherto the works of control 
have all been within the boundaries of Egypt. But, 
though the possibilities of further regulation and 
storage of the Nile within the limits of Egypt proper 
are not yet absolutely exhausted, probably the mea- 
sures for producing the next increase will be carried 
out in the Sudan on the Nile south of Khartoum. 








TYPICAL SHIPS. 
No. I. 
AN UP-TO-DATE CARGO SHIP.—PART I. 
WE always think the ordinary man does not show 
that respect for the cargo steamer to which she 
is entitled, as he seems to be so obsessed with the 


glamour of the gilding: and cabin fittings of the modern | 
passenger steamer that he can spare no thought | 


for the conditions under which her more humble 
sister came to be produced, and the incidents under- 
lying her inception and construction. A little con- 
sideration of these points would, we think, lead him 
to look upon her with no less admiration than upon 
the floating hotel. For instance, consider the deep 
cogitations in the owner's office as to whether the 
old ship is past her work and whether freights justify 
a new one. The consultation as to her size, what 
alterations should be made, whether she shall be 
given an extra knot, and so on. The preparation 
of the specification and the consideration of the 
tenders from other aspects than that of mere 
price. Then, too, there is the builder’s point of view. 
The receipt of the inquiry. 
plans, and the anxious thought as to whether they are 
up against so-and-so, against whom they know they 
will have to quote low, and how high they dare go 
in view of the fact that they badly want the order. 
Then comes much correspondence, and, finally, the 
receipt of the order. Then the inquiries for material, 
settling of delivery dates, more hands to be taken on, 
and so on. Meanwhile, in the drawing-office, full 
speed ahead with the designs ; practice to be brought 
up.to date, and little details suggested by the trials 
of the last ship with the hope of gaining some decimal 
point of added economy to be embodied, and then 
the chasing the work round the shops to get the 
ship out on time. Lastly comes the trial trip, which, 
if the horse-power is in any way pinched, may cause 
much anxiety. All these things go to form events 
of considerable importance in the lives of the various 
men engaged in responsible positions in the firms 
concerned, and represent a vast amount of skill and 
energy which cannot be appreciated by the super- 
ficial observer to whom we have referred. It will be 
gathered, then, that even a cargo steamer can provide 
a good deal of material which is well worthy of careful 
consideration by engineers, and a modern ship of 
the type embodies the result of sustained effort 
over a number of years to reduce running and capital 
cost to the minimum. We hope to be able to show 
in the series of articles which we propose to publish 
on * Typical Ships,” that each type has some point 
of interest, and some details specially called into 
existence to meet its particular requirements. 

The special requirement of the cargo ship is un- 
doubtedly, as we have hinted above, the ability 
to transport a ton of merchandise from one given 
port to another at the very least possible cost, an 
item which includes first cost, harbour and towage 
dues, and crew, fuel, upkeep, and depreciation charges. 
Of these, luck has a good deal to do with the first, 
as it makes all the difference whether the ship is 
bought at the very bottom of a rising market or at 
the top prices which rule when the demand for 
tonnage is very great. It is hardly fair to consider 
such means of reducing prices as the omission of 
items from the specification or going to an inferior 
class of builder. Harbour dues affect the cost of 


running largely in proportion to the degree of fore- 
sight which has been exercised in so designing the 
ship that she shall always be able to command a 
full freight in the service on which she may be engaged, 
so that the dues may be, distributed over a full 


The preparation of the | 


eargo, and not piled up on that contained in half 
empty holds. The cost of the crew is too delicate 
a subject to be touched on here, but upkeep and 
depreciation charges depend on good work in the 
first instance, followed by regular and systematic 
overhauls, and good and sufficient stores. There 
remains the fuel economy, and it is this point, or, 
rather, the ends by which it may be obtained, that 
provide the chief*interest in this article. 

The Central Marine Engine Works, of West Hartle- 
pool, the builders of the Boston, the ship which we have 
taken as our example of the type, have for long been 
known as specialists in economical cargo steamer 
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some such ship that we could hope even to indicate 
the total number of engines in addition to the main 
engine, as in twin-screw passenger ships these assume 
enormous proportions and include such purposes 
as lifts, refrigerating, air compressing, ventilating, heat. 
ing, &c., while in warships high-pressure air compres. 
sors, ammunition hoists, gun-moving gear, and many 
other auxiliaries have to be added. We shall then 
refer briefly to the comparatively small number of 
auxiliaries to be found in this ship and to the part 
they play in helping towards the general economy of 
the installation, the net result of which is a fuel eo). 
sumptuio of 1 -25Ib. per indicated horse-power per hour 








building, and among their attempts in this direction 
|must be mentioned the five-crank engines designed 
| by the late Mr. Thomas Mudd, which brought coal 
|consumption down to about 1 Ib. per indicated 
freer per hour. 


economical in all directions except that of first cost, 
| which the owner couid not be induced to pay, and the 
| five-crank engine has therefore now been given up, and 
| attention has since been diverted to the minutest 
details of all the auxiliaries with the same end in 
view, and though equally low figures in actual fuel 





STEERING ENGINE OF THE BOETON 


for all purposes, and not for the main engine alone. 

Taking the auxiliaries in the order in which 
the steam passes through them from the boiler we 
come first to the superheater, shown in the supplement. 


They ran well, and were This is of a special type designed by the ‘* Central,” 


which, by the way, makes all the engine-room auxi- 
liaries except the engine for driving the dynamo 
and the filter. As will be seen, the superheater con- 
sists of a series of U tubes in the uptake, thus differing 
from the Schmidt, which has smaller diameter | 
tubes actually in the boiler tubes. An advantage 


consumption have not yet been attained, it is probable obtained by fitting the tubes in the uptake is that it 
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that on the whole equally good commercial results 
are given. 

In view of the fact that the auxiliaries may there- 
fore be said to be of greater importance than the main 
engines, we shall commence our description of the 


pictorially by means of a double-page supplement 
some of the numerous machines which are fitted even 
on such a simple type as a single-screw cargo ship. Even 


such as the fans and fan engines, the steering gear, 
illustrated here, the windlass, the starting engine, 
the turning engine, and the ash hoist. It is only on 





Boeton by dealing with the auxiliaries and we have | 
taken the somewhat unusual course of indicating | 


then there are a number of others which do not appear, | 





Swain 


DRUM GEAR OF THE DECK WINCH 


allows of the superheater being entirely shut off if 
required, as the furnace gases can be by-passed 
through the smoke-box by means of big flap valves, 
which will be seen in a drawing later. The total 
temperature of the steam obtained in this manner is 
about 450 deg. to 470 deg, some considerable amount 
less than is obtained with the Schmidt system and 
resulting in a somewhat lesser saving, but one still 
quite worth having in view of the fact that the heat 
thus used would otherwise have been absolutely 
wasted. The use of superheated steam has, of course, 
rendered necessary the abolition of all copper main 
steam pipes and all brass or copper fittings in the valve 
chest or cylinder, though the builders also use steel 
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main steam pipes in jobs with saturated steam. 
Means for reducing or entirely eliminating the super- 
heat are provided, which at times prove a valuable 
feature. Though not directly connected with the 
tracing of the course of the steam on its way from the 
boilers, it may here be noted that the gases after 
passing round the superheater tubes flow through 
the air heater tubes of the Howden’s forced draught 
system, so that by the time they reach the funnel 
there is not much heat left in them. On leaving the 
envine the steam, of cuurse, enters the condenser, 
which is carefully designed to avoid pockets and 
has one baffle plate extending nearly the whole 
length, a few inches above the bottom, and 
Jjeaving a clearance at one end only, so as to prevent 
the steam taking any short cuts. The air pump 
delivers to the hot well which actually takes the form 
of a ** Cascade ”’ filter, where the oil is separated from 
the water partly by gravity and partly by a coke 
screen. The filter is somewhat bulky to allow of low 
velocities and big surfaces, but appears to be very 
effective. From here the feed pumps on the main 
engine discharge the water into the heater placed 
right at the top of the engine-room. This heater is 
of the direct contact type, in which the water is 
sprayed into the steam and falls to the bottom of 
the drum whence it is drawn by a pair of 10}in. by 
8in. by 24in. CMEW Singlex feed pumps to the boiler. 
These Singlex pumps, which are a speciality of the 
Central Marine Engine Works, as their trade name 
“CMEW ” indicates, have a valve gear somewhat 
similar to that of the well-known Weir feed pump, 
though in this case the flat valve does not work 
directly on the back of the piston valve but in a 
separate casing, which might sometimes render over- 
hauling a slightly simpler operation. Owing to the 
head obtained by the great height at which the heater 
is placed the temperature of the feed water can be 
raised to as much as 220 deg. without troubling the 
pumps, as is now a matter of common knowledge. 

The ‘* Caseade”’ filter is by Richardsons, West- 
garth and Co. and consists of a large box with a num- 
ber of divisions through which the water flows 
sufficiently slowly to allow the oil to rise to the top, 
the water finally flowing out through a coke screen, 
where the last of the oil is drawn off. The 30-ton 
“CMEW ” evaporator is of the ordinary type, but we 
would mention that the heating tubes have been so 
designed that any one can be taken out for repair 
without disturbing the others. The steering gear is 
by Hasties and is shown on page 84, while the Clarke 
Chapman engine for driving the dynamo and the 
Howden forced draught engines need no description. 
The various ballast and auxiliary pumps are all by 
the Central Marine Engine Works and are shown in 
the supplement. It will be seen then that there are no 
less than twelve actual engines, counting the winches 
as one, besides the main engines, in such a simple ship 
as this, while there are four devices which cannot be 
called engines. 

A very important feature of the Central Marine 
Engine Works’ pipe arrangement is that the exhaust 
from all the auxiliaries of all sorts is conducted into 
the heater, none whatever is allowed to enter the main 
condenser. This has a threefold object ; firstly, it 
prevents dirt and oil from the auxiliaries entering the 
main condenser. Secondly, it does away with a 
fruitful source of loss of vacuum due to leaks in the 
auxiliary piping ; and, thirdly, it allows the profitable 
use of all the latent heat in the exhaust steam which is 
thus devoted to heating the feed water instead of 
simply causing extra work on the main condenser and 
circulating pump. Thus the question of the heat in 
the steam is carefully looked after at both ends. 
These exhausts form a somewhat elaborate pipe 
arrangement but a very practical one. The exhausts 
from the engine-room auxiliaries all enter a big cast 
iron receiver each with its own valve, and from this 
receiver they are led direct up to the heater. The 
pipe from the winches at the after end of the ship is 
separated from that of those at the forward end by a 
couple of spring-loaded stop valves, so that the two 
ranges of piping are quite distinct, but if through the 
carelessness of a deck hand the winches should be 
started up before the valve is opened the valve will 
lift against the spring and save the pipes from damage. 
After passing through these stop valves the exhaust 
enters a two-way valve, which may be opened either 
to the winch condenser or into the waste steam pipe. 
We noticed that in place of the ordinary drain cocks 
on the winch deck pipes, which are so often out of 
order owing to the handle being broken off or stuck 
up, a small plug valve with hexagonal head is fitted, 
which is equally effective as a drain and much less 
liable to breakage. 

We may here say a word about the winches, which 
are particularly interesting as designed specially for 
working with double derricks when discharging the 
ship, which is now becoming recognised practice as 
giving quite an appreciable saving in time over the 
single slewing derrick. In the ordinary way 
with double derricks two winches have to be 
used, one hoisting while the other is taking up 
the slack or one swinging the cargo out while 
the other slacks away. But the Sieurin winch 
made by Clarke, Chapman and Co., Limited, 
is able to perform both functions, so that not 
only is time saved, but only one man and one 
winch are required instead of two of each. The 
construction is as follows :—-The cylinders drive a 





lay shaft on which are spur wheels, which by means 
of clutches can be engaged with the spur wheels 
attached to the barrels A and B (see pige 84), so that 
both barrels can be put into gear and revolve in the 
same direction. In addition to this there is, however, 
a rope-driven reversing connection between the two 
barrels an endless rope passing over a pulley C 
attached to the barrel A, then over a_loose pulley 
E on a vertical shaft, then over a corresponding 
pulley D on the barrel B, and finally over a 
movable pulley F. Thus, when the clutch is in to 
drive the barrel A, the other clutch being discon- 
nected so that the barrel B is free, the endless rope 
can be tightened by means of the pedal G and the 
barrel B will revolve in the opposite direction. It 
should here be noted that the lifting rope is led over 
the top of one barrel, but underneath the other, so 
that when both barrels are revolving in the same 
direction, one is hoisting and the other paying out. 
When discharging cargo, then, the rope in the hold 
is attached to the cargo to be lifted, the clutch is 
engaged for that barrel and the pedal G is depressed 
so as to engage the rope-reversing gear; thus, while 
the cargo is being lifted on one barrel, the other 
barrel is revolving in the opposite direction and 
taking in the slack of the overside rope. When 
the requisite height is reached the winch ‘is reversed, 
the clutches for both barrels are put into gear, so 
that both revolve together in the same’ direction, 
and the endless rope reverse is put out of action. 
The winch is then started, the overside rope is taken 
in on the barrel, the hold rope meanwhile paying out, 
so that the cargo is swung outboard and can then be 
lowered, the rope reverse gear enabling the hold 
rope to be paid out. The same sequence of operations 
enables the empty hook to be brought back over the 
hatch and lowered for a fresh bale, and for this the 
engine need not be run. Thus it will be seen that 
the whole power of the engine is used for lifting, 
while the rope reversing gear has only to pay out 
or take in a slack rope, and very little tension is 
required. It is a most ingenious arrangement, 
and, as will be gathered, must lead to great economies 
in the handling of cargo. 





INSTITUTE OF ITALIAN NAVAL AND 
MECHANICAL ENGINEERS. 


(By our Italian Correspondent.) 
No. Il* 


LEAVING the subject of marine aviation, which 
occupied our last number, and passing to the principal 
papers affecting naval constructions, it is necessary 
to omit for want of space all save mention of such 
admirable discourses as those of Ing. Laurenti on 
‘** Diesel Engines,’ and of Ing. Malfatti on ‘* The 
Curtis Turbine,” to say nothing of the animated 
‘* Battle of the Boilers ” between Ing. Giacomuzzi and 
Ing. De Strens. Three papers, however, stand out 
as of special interest to English engineers, not only 
on account of the subjects and of the fame of such 
names as Cuniberti, Rota, and Fea, but also because 
of the high authority of those members who took part 
in the subsequent discussions. 

The paper on ‘“‘ The Deficiency of Protection in 
Dreadnoughts,” by General Cuniberti, of the Naval 
Engineers, naturally lost much by the unavoidable 
absence of its learned author, and was read by Ing. 
Chiozza, the general secretary, to whose personal 
courtesy and assistance I take this opportunity of 
paying a special tribute of gratitude. The gallant 
General traces the birth of the Dreadnought to a 
sudden revolution of technicai thought in England, of 
which it may be said ‘‘ Veni, vidi, vici.”. The object 
was no longer to wound but to strike to the death. 
The days were passed of smothering a crew under 
tons of small and medium bullets while relying on a 
few 12in. weapons to immobilise the enemy’s ship. 
Naval actions in the future would be won by the 
greatest number of big guns at the longest possible 
ranges. The preceding phase of naval engines of 
offence due to the enthusiasm of constructors for the 
sudden gain in rapidity of quick-firing guns and the 
improvements in small shells had evoked on the side 
of the defence a general scheme of protection extend- 
ing practically over the whole ship, with the result 
that the volume of the armour precluded any real 
thickness. This latter, in fact, was often kept below 
4in. or even 3in., a measure accompanied too, by 
sacrificing the resistance of the plate, which was no 
longer cemented but only slightly hardened. But 
with the advent of the Dreadnought the means of 
offence had progressed out of all proportion to the 
means of protection, and the gun at ranges of three 
to six miles had certainly an immensely preponder- 
ating influence. To restore the equilibrium more 
efficient protection was necessary, while against this 
measure stood forth immediately the many and 
obvious evils of excessive displacement. The heavier 
armour should therefore, in General Cuniberti’s 
opinion, cover a more restricted zone and the problem 
arose as to which parts to protect and which to 
abandon. 

A phenomenon, wrote the General, analogous to 
that which marked the days of Brin and 8S. Bon was 
now repeating itself, save that the Duilio’s great pro- 
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jectiles were, not loaded with explosives. In other 
respects the comparison tallied both in the presence 
of all big guns, of armour protecting merely the vital 
parts of the central redoubt and of a thickness imper- 
forable by weapons equal to those of the ship, and, 
lastly, of the then high speed of 15 knots. To the 
general lines of this solution we should return, and 
the question now was what speed should be con- 
sidered sufficient and what parts should be protected 
against the twelve or fourteen 12in. guns of modern 
Dreadnoughts each capable of perforating more than 
12in. of armour. Such a thickness over more than a 
limited area was rendered practically impossible by 
the excessive displacement which would ensue, nor 
was it necessary, according to General Cuniberti, 
at the extremities of the vessel. These less important 
parts should therefore be sacrificed and the entire 
armouring concentrated on those zones which must 
remain intact at any cost till the end of the action. 

In the discussion on this brief paper, Col. Rota, 
of the Naval Engineers, insisted that protection of the 
bows and stern was indispensable as representing the 
maintenance of the speed and the immunity of the 
rudder. If extra protection were necessary. let it 
come even at the cost of increasing displacement and 
of enlarging arsenals. 

Comm. Guiseppe Orlando, of the Livornese firm, 
regretted the absence of the great expert who had 
evidently intended to correct by word of mouth the 
brevity of his paper. In a modern battleship every 
other consideration, even the artillery, should be 
sacrificed to speed without which no vessel could 
dominate her opponent. A compromise had to be 
made between the necessity of using armour imper- 
forable to guns of one’s own size and the avoiding of 
excessive displacements, which latter were to be 
deprecated not only from the point of finance and 
harbour accommodation, but because such colossal 
dimensions are incompatible with efficient manage- 
ment by one individual. The extremities should be 
protected, and not only by the ridiculous 2in. plates 
which adorn certain units, but by 5in. armour at 
least. For the vital parts it would be an exaggera- 
tion to exceed 12in. or 123in. The result of employing 
16in. plates would not only be the obviously increased 
displacement and cost of ship and engines—for the 
speed must not be diminished—but the danger 
implied by the fact that the captain’s task would 
become almost superhuman on account of the size of 
the vessel. 

Ing. Laurenti, designer of the Laurenti submersibles, 
considered that the extreme limit of displacement had 
been reached. The defence of a Dreadnought now 
consisted in the range of her guns. The old fighting 
distance of 2} miles had increased to 3} miles and even 
to 5 miles; soon it would be 7 miles or more. It 
was humanly impossible, urged the speaker, to 
diminish the distance at which actions would be now 
fought between opposing fleets armed with 12in. 
or 15in. weapons and soon perhaps with those of 17in. 
By increasing the efficiency of the guns the range of 
action was augmented and this would be shortened 
at the right moment when the stronger ship found 
herself opposed to a weaker one. 

Col. Russo, of the Naval Engineers, admitted the 
necessity advocated by General Cuniberti of more 
protection to vital parts, but the problem was rather 
to distribute to the best advantage the total weight 
of armour now at the disposal of the designer. He 
could not agree with the stripping of the extremities. 
Protection of the entire ship had originated with the 
improvement of the medium armament and _ the 
danger of projectiles carrying high explosives. Its 
discontinuance would be only justified if this class 
of weapon had disappeared. But, on the contrary, 
proteciion was now reappearing, as in the old ships, and 
this time under the title of torpedo defence. The 
solution proposed was therefore a retregression and 
not a step in advance. If weight could be economised 
the savings should be employed rather on the engines 
than on the armour. Speed, as Comm. Orlando had 
insisted, should be the primary consideration in a 
modern ship of war. 

Col. Rota, who followed immediately afterwards 
with his paper on “ The Proper Placing of Engines 
in Battleships,” heralded another of those robust 
theories of men of practice whose unfolding and dis- 
cussion are of service to technical science. Few 
engineers, in fact, are more qualified to propound 
variations to an ancient system than is the present 
Director of Naval Construction at Spezia. The 
problem in question, he said, was the result of a 
gradual evolution. In the days when steam first 
took the place of sails the answer was easy, for, given 
the then limited power of the single engine with its 
unshipable screw and the volume of the boilers, 
these latter were—except in some cases of paddle 
ships—naturally placed at the bow end of the engine 
compartment, whose space separated the powder 
magazines from the ammunition rooms, while to the 
engine was assigned the stern. This custom, 
illustrated, for example, in the Venezia in Fig. 1, 
had subsequently hardened into a rule, for every 
other method presented the drawback of lengthening 
the shaft, which proceeding entaiied extra weight and 
complications, with difficulty in inspection if the said 
shaft were led under the boilers. With the advent 
of double screws, however, a more rational plan was 
adopted harmonising with the arrangement of the 
guns. The engines were divided into two distinct 
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groups contained in a transverse compartment amid- 
ships and placed between two groups of boilers fore 
and aft, each of which served its own group of engines; 
an arrangement this which not only increased inde- 
pendence of action but represented a gain in thermal 
efficiency on account of the shortening of the steam 
pipes, besides the advantage of keeping the ship 
easily in trim as the coal was consumed in the bunkers. 
The Duilio, built in 1876—see Fig. 1—was, in fact, 
an improvement ou this system, since her engines 
occupied two diagonal quarters of a square zone in 
the centre of the ship, while the other two were 
dedicated to the magazines placed immediately 
under the big guns in the revolving turrets to star- 
board and port. The result was greater security 
and a step in the right direction of reconciling the 
exig:ncies of propulsion and armament. The Italia 
type of 1880—Fig. 1—marked another variation, for 
the engines were there arranged in two distinct 
groups separated by the magazine, which was placed, 
as before, immediately beneath the principal guns. 
This system, which might be called the balancing 
system, had, in short,Sheld_ good in the Italian navy 


R.N. Venezia (1869). 
E=Engines. 


Az=Ammunition. 8= Boilers. 
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Fig. 1 


for the last thirty-seven years—see the San Giorgio, 
for example, Fig. 2—with the exceptions of the 
Benedetto Brin and Vittorio Emanuele types—see 
Fig. 2, Vittorio Emanuele—and notwithstanding the 
fact that increased horse-power rendered its realisa- 
tion even more arduous. The more the necessity for 
numerous boiler compartments had rendered the old 
principle effete the more constructors seemed, to 
Col. Rota, to hang on to its very shadow, and undesir- 
able expedients had been had recourse to so as not 
to impair the necessary power of the engines. 
A typical case, said the Colonel, was to be seen in the 
Russian ship Askold—Fig. 1—with her boilers all 
kept in one great group forward of her three engines, 
two of which have their propeller shafts designed in 
a manner which might not be approved of by the 
majority of naval experts. But with the immense 
size of the leviathans of to-day and with the yearly 
growing importance of ever higher speeds the old 





R.N. San Giorgio (1908). 
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RN. Vittorio Emanuele (1904). 
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Fig. 2 


order should yield place to new, and the plan of having 
several successive lines of boilers placed forward of 
the engines should be abandoned for that of alternat- 
ing the engine with the boiler-rooms. Col. Rota is a 
strong advocate of division and segregation. The 
mere fact of the numberless technical difficulties 
which now confront the designer of a battleship on 
account of its very dimensions is, to him, an argu- 
ment for the cutting up of the various sections, and 
first and foremost should come those devoted to 
the organs of propulsion. The hull, he insists, should 
be built in autonomous zones, each containing the 
driving apparatus and the various classes of mech- 
anism necessary for the service of the ship. The plan 
of a high-speed vessel on these lines is shown in Fig. 3, 
and was that presented by the author in 1904 to the 
late Admiral Mirabello, one of the best known re- 
formers of Italy’s navy and then First Lord of the 
Admiralty. Here there are three engines and three 


groups of boilers, each of which latter is dedicated to 
the exclusive service of its corresponding engine. 
Complete independence is here combined with higher 
efficiency as well, on account of the shorter length of 
the steam pipes, while a uniformly distributed coal 











consumption assures constancy in the trim of the 
ship. It will be noticed, however, that in this design 
two engines are placed together in the same trans- 
verse sections of the hull. This undesirable plan 
was remedied some years later in the Marsala type— 
Fig. 3—also designed by the author, in which each 
of the three turbines is situated in a separate section 
of the hull and each is driven by its own adjacent 
group of boilers. 

To prove his point still further Col. Rota illus- 
trated in Fig. 4, the application of his theory 
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Marsala (1912). 
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Fig. 3 


of alternate boiler and engine sections to such ships 
as the Benedetto Brin, 8. Giorgio, and Roma without 
changing the arrangement of their artillery, while 
other drawings represented his system as ap- 
plied to the following standard types of battleship : 
—Four-turret ship with turrets in couples on the 
elevated plan, placed towards the two extremities ; 
four-turret ship with turrets almost equidistant ; 
three-turret ship with turrets almost equidistant ; 
five-turret ship of the Cavour type; and six-turret 
ship with turrets almost equidistant and two couples 

































































Fig. 4 


on the elevated plan at bows and stern. As an 
example we illustrate the last of these in Fig. 5. 

On. Salvatore Orlando, President of the College of 
Naval Engineers, could not wholly agree with Col. 
Rota. In the first place, he said, the placing of a part 
of the boilers in the stern carried with it a decrease 
of stability on account of the heightening of the 
weight. Taking, for instance, a weight of 6000 tons, 
viz., three groups of engines of 2000 tons each height- 
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be serious indeed. Col. Rota’s idea was laudable from 
a purely military point of view, but lacked that 
simplicity for which the English were so famous, 
Even speaking from the military standpoint, too s:nal] 
a space seemed to be left for the ammunition, while 
the cutting up into groups and isolating of the engines 
was a complication which might also have drawbacks 
during an engagement. 


Ing. Lardera differed from the On. Orlando as to the 
loss of stability consequent on the displacement of a 
group of boilers towards the stern. Such a move, 
he said, would naturally imply a corresponding moye 
of the ammunition towards the centre and the balance 
would be restored. The calculation made on ‘he 
basis of 6000 tons seemed also to him erroneous, for 
taking a 60,000 horse-power plant divided into three 
groups of 20,000 horse-power each, 20,000 horse-pow er 
only would have influence on the centre of gravity and 
this would be compensated by a corresponding move of 
the ammunition and naturally a change of the general 
arrangements as well. He could not share the fear 
of an excessive increase in vibration due to a shaft 
of even 100 metres long, nor did he see reasons why 
greater complications should ensue if Col. Rota’s 
plan were adopted, provided that the three-shaft 
principle were adhered to. The division of the pro- 
pelling apparatus into small sections was a step in 
the right direction. It was a guarantee for the life 
of the ship, and it was the best defence against the 
torpedo. Another advantage of the scheme was that 
of bringing the ammunition nearer to the guns and 
so facilitating rapid firing. He agreed, however, 
with the On. Orlando in saying that Col. Rota’s 
paper was worthy of the deepest consideration. 


Comm. Guiseppe Orlando sided with his brother 
in being against the dispersion of the propelling 
apparatus along the length of the ship and in declaring 
himself an enemy of long shafts, which were peculiarly 
liable to deformation and difficult to inspect. The 
Amalfi and Pisa were faster, he believed, than the 
8S. Giorgio and S. Marco, and their shafts were cer- 
tainly shorter by 35 metres—115ft. The engines of 
these latter ships were in the centre, and to put them 
there the late Col. Masdea had been obliged to leave 
the bow and stern funnels without protection. The 
base of the funnels must be protected as being an 
absolutely vital part, but if we extend the protection 
we increase the weight, and Col. Rota’s scheme would 
add hundreds of tons of armour to ensure the safety 
of the vessel. 

Col. Rota, in reply, after thanking the meeting for 
the courteous reception which he had met with, 
said that if stability were to be reduced he had little 
fear in reducing it, as Dreadnoughts possessed that 
quality inexcess. To the charge of a lack of simplicity 
he observed that greater simplicity and not lesser was 
what he claimed for his method, inasmuch as the work 
of each officer in charge of the various boiler-rooms 
was simplified. As for shaft vibrations, those 
depended on the screws, as the Lusitania proved and 
as the On. Salvatore Orlando admitted. The four- 
shaft Parson arrangement was, in his opinion, the 
negation of the rational placing of screws in a ship and 
detracted greatly from their efficiency. The pro- 
pellers should be placed at the extreme stern and not 
seattered broadcast along the sides to meet the back- 
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Fig. 5 


ened by 2 metres, the stability would be sensibly 
affected, and this result was not to be advocated in 
ships which already have their guns placed so high. 
The advantage of short steam pipes was, besides, not 
so great as was generally supposed, provided that 
sudden variations of speed of flow and sharp angles 
in the pipes were avoided. The scattering of the 
boilers over so large a space, urged the speaker, 
meant naturally that the vital parts of the ship pre- 
sented a larger mark to the enemy, and therefore 
necessitated a greater volume of heavy armour, 
while another objection to the scheme consisted in 
the length of the shafts entailed by it. The shafts 
would sometimes be as long as 100 metres—328ft.— 
thereby probably causing hull vibrations. The 
Lusitania, for instance, though built with a central 
shaft of only 40 metres—131ft.—long and driven by 
turbines whichrepresented a motive impulse of uniform 
character, had nevertheless had vibrations which had 
not disappeared even when the three-bladed propellers 
had been changed for four-bladed ones. The reason 
was that, though the impulse was uniform, the resist- 
ance varied, thus causing the torsional vibration of 
the shaft, and with the length of the latter the angles 
of torsion were in proportion. The speaker then 
proceeded to quote his experiences with the Umbria 
and the Mafalda. In those ships, he said, they had 
not been able wholly to eliminate the vibrations, 
which depended on the screws and not on the engines. 





| wash thrown off by the vessel, and so be the immediate 


cause of oscillations and vibrations of the shaft. 








Royat Mertrorotocicat Socrety.—The annual general 
meeting of this Society was held on Wednesday evening, the 
15th inst., at the Surveyors’ Institution, Great George-street, 
Westminster, Dr. H. N. Dickson, President, in the chair. Mr. 
C. J. P. Cave was elected President, and Mr. F. Druce treasurer 
for the ensuing year. An ordinary meeting was subsequently 
held, when a paper by Mr. C. F. Brooks on ‘* The Snowfall o1 
the United States’ was read. The author had collected the 
data available from over 2000 stations for the fifteen years 
1895-1910, and from the results thus obtained he had prepared 
a map showing the annual snowfall. The effects of topo- 
graphy, prevailing winds, storm frequency, and the location 
of the Great Lakes and oceans in and about the United States on 
snowfall were very apparent. In the first place, the western 
coast ranges, the Sierra Nevadas and Cascada ranges lying in 
the path of the prevailing westerlies blowing from the Pacific 
Ocean bring excessive snowfall—in many places exceeding 
400in. per year—on their western flanks. The dry interior basin 
just to leeward of these mountains has very little snowfall, 
except where mountains rise above the general level. The 
great Rocky Mountain chain again brings copious snowfall 
exceeding 100in. per year in a great many places from Idaho 
and Montana south to northern New Mexico, and in some place~ 
in Colorado as high as 400in. a year, and 300in. per year 1) 
southern Wyoming. Again, in the lee of these mountains tl.« 
dry western prairies suffer deficient snowfall. On nearing the 
Great Lakes snowfall increases, and on the south-east shores 0! 
each of the lakes 80in. to more than 100in. of snow fails annually. 
The Appalachian Mountain chain brings the lines of equal snow- 
fall far south, there being 50in. to 100in. in the mountains from 
Maryland to Maine. In northern New England frequent storm- 


If they had shafts of 100 metres long the evil would | in winter cause a snowfall of more than 100in. annually. 
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| 
Name. | Builders. Laid down. 
' ela, AS ee es Se 

BRiTIsH | 

Iron Duke.. ..| Portsmouth Yard January 

Marlborough | Devonport Yard ..| January 

Delhi. . | Vickers .. ..| May 

Benbow | Beardmore ~+ «| June 

Tiger .| Clydebank June 

Queen Elizabeth | Portsmouth Yard November 

Warspite ++ | Devonport Yard November 
(HILE — | 

Al Latorre | Elswick June a 
' RENCH— 

Bretagne | Brest SP rb). | 

Lorraine .. ..| St. Nazaire Re 

Provence .._ ..| Lorient .. .. ..| July | 
(;ERMAN— 

E. Brandenburg | Kiel Yard (1912) | 

E.K. Augusta ..| Schichau-Danzig ..| September ..| 
[TALIAN— | | 

Duilio ..| Castellamare - -| April 

A. Doria .| Spezia .-| March 
JAPANESE | 

Haruna Kawasaki Co. .. .| March 

Kirishima. . Mitsu Bishi Co. | March 

Fuso Kure .. : March 
RUSSIAN 

Ismail Galerni | December 

Kinburn Baltic Works ..| December 

Borodino .. .| Galerni ..| December 

No. 4.. .. ..| Baltic Works ..| December 
SPANISH— 

Jaime I. Ferrol .| February 

| 

SWEDISH— 

Sverige Gothenburg (1912) 
U.S.A. 

Oklahoma. . Y. Shipbuilding ..' June 

Nevada ..| Fore River Co... .| June 


British “13-5 A 


”’ is reported to be really 14in. 























CAPITAL SHIPS LAID DOWN IN _ 1912. 
Normal Designed Builders 
displace- Armament, H.P. | speed. Machinery. Boilers. | of 
ment. machinery. 
Tons. Knots. | 
26,000 10 13.5in. A., 16 6in., 5 21in. t.t. (7) 22 Parsons turbine | Babcock | Cammell, Laird 
26,000 10 13.5in. A., 16 6in., 5 21in. t.t. (?) 22 Parsons turbine | Yarrow ..| Hawthorn, L. 
26,000 10 13.5in. A., 16 6in., 5 21in. t.t. (?) 22 Parsons turbine | Yarrow .| Vickers 
26,000 10 13.5in. A., 16 6in., 5 2lin. t.t. (?) 22 Parsons turbine | Babcock ..| Beardmore 
29,000 8 13.5in. A., 16 6in., 5 21!n. t.t. | 100,000 31 Parsons turbine | Babcock ..| Clydebank 
28,000* 8 15in. (7), 6in. (?)t.t.  .. (?) | 25 Parsons turbine | Babcock ..| (2) 
28,000* 8 15in. (2), Gin. (?)t.t. ..  .. (7) | 25 Parsons turbine | Yarrow .. (?) 
} | Y | 
| | | 
28,000 10 14in.f 20 4-7in., 4 2lin. t.t...| 40,000 | 23 Parsons turbine | Yarrow Vickers 
| 
23,550 10 13.4in., 22 5.5in., 4 18in. t.t.| 29,000 21 Parsons turbine | Belleville ..| La Seyne 
23,550 10 13.4in., 22 5.5in., 4 18in. t.t. | 29,000 21 Parsons turbine | Niclausse ..| St. Nazaire 
23,550 10 13.4in., 22 5.5in., 4 18in. t.t.| 29,000 21 Parsons turbine | Guyot .-| La Seyne 
27,000* | +t 8 14in., 12 6in., 6 22in.t.t...| (2) 24 (?) Schulz T. ..| : 
30,000* | + 8 l4in., 12 6in., 6 22in. t.t. . | 100,000 26.5 Parsons turbine | Schulz T. ..| Schichau 
; | 
21,500 13 12in., 18 6in. (7) tubes --| 24,000 22.5 tie ee .. .-| Yarrow |; Ansaldo 
21,500 13 12in., 18 6in. (%) tubes | 24,000 22.5 (?) T -| Yarrow | Ansaldo 
27,500 8 l4in., 16 6in., 8 21in. t.t. 68,000 27 ‘| Curtis turbine ‘a Miyabara ..) Kawasaki 
27,500 | 8 l4in., 16 6in., 8 2lin. t.t. 68,000 2 | Parsons turbine | Miyabara ... Mitsu Biski 
31,500 | 10 I4in., 16 6in. (1) t.t. 45,000 22.5 | Parsons turbine | Miyabara .. (7) 
28,000 | 9 I4in., 20 4.7in. (7) t.t (7%) 27 | (2). 2 o-| kerrow Baltic Works 
28,000 9 14in., 20 4.7in. (7) t.t (?) ar. 1 @ fF. , ..| Yarrow Baltic Works 
28,000 9 14in., 20 4.7in. (7) t.t (?) 27 (2) E. ..  ..| Yarrow Baltic Works 
28,000 9 14in., 20 4.7in. (7) t.t (?) 27 | Yarrow Baltic Works 
| 
} 

15,700 8 12in., 20 4in., 3 18in. t.t. 15,500 19.5 Parsons turbine | Yarrow Vickers, &c. 
7,000 | 4 Ilin., 8 6in., 2 t.t. 20,000 22.5 | (2) T. Yarrow Gota Works 
27,500 | 10 14in., 21 5in. (7%), 2lin. t.t. . 35,000 20.5 Reciprocating ..| Babcock | N.Y. Shipblg. 
27,500 | 10 14in., 21 din. (?), 2lin. t.t. ..) 35,000 20.5 Curtis turbine ..| Babcock | Fore River Co. 

| 
Fuso armament also reported as 8-l5in. * About. { Probably. 


IRON DUKE, MARLBOROUGH, DELHI, BENBOW. 
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LORRAINE. BRETAGNE, PROVENCE. 


WARSHIP CONSTRUCTION IN 1912. 

THE past year, so far as launches of warships are 
concerned in home yards, has hardly kept pace with 
1911, and a decline is visible in British controlled yards 
abroad. 


The figures for the last three years—statistics | 


given for Spain last year being revised according to 
later and fuller information—are as follows :— 
Capital Ships Launched. 
1910. 1911. 1912. 
ae 


British home yards . ea 

Yards abroud under British control : 
Spain... Sig a. es eae ake Mee a iis 1 
Russia. Bag ive Saag Sach bet Re Ope 1 0 


WONND oes: sss, Saaa ees Oe oe Ee 8 

Foreign launches during the same period have been 
as follows :— 

1910. 1911. 1912. 


Austrian 1 2 
French ... 2 2 
German... 2 4 3 
Italian ... 1 3 0 
Japanese 1 1 1 
U.S.A. ... 1 4 2 

ON ec SET ae) Nee 10 


E.BRANDENBURG, E.K.E.AUGUSTA. 





DUILIO, DORIA. 


C= 


HARUNA, KIRISHIMA. 
(FUSO not known.) 


=O 


GUN PLANS OF CAPITAL SHIPS LAID DOWN IN 1912 


Republics and other minor States. All figures given 
are therefore open to possible variation. 

During the past year nothing has occurred to indi- 
cate the necessity of larger calibres than 13-5in. or 
l4in. Roughly, the situation is twofold—a non- 
technical public thinking in calibres and a technical 
few thinking in measures of efficiency per ton of 
armament carried. Between these two ideals there 
is necessarily a wide divergence. 

A Greek battle-cruiser, the contract for which 
would have been commenced by the German Vulcan 
Company, has been delayed by a decision of the Greek 
Admiralty to build a much more powerful vessel. 
The proposed ship has been redesigned from 16,000 
tons odd to 19,500 tons. 


In connection with the German Navy it is not. 


| impossible that the battleship Ersatz Brandenburg 


| American battleships of the Oklahoma class. 


|a principle of ‘“13}in. or nothing” 


will have Diesel motors for her central engine. They 
were proposed for her earlier sisters, but fell through 
owing to certain constructional difficulties. The plan 
may have fallen through again. 

The most interesting ships of the year are the 
In these 
‘“medium protection”’ is altogether discarded, and 
is definitely 


| adopted. To a certain extent, though not quite so 


NOTES TO TABLE OF CAPITAL SHIPS LAID DOWN IN 1912. 


It is becoming increasingly difficult to obtain | launched in 1912 are shown above and on page 89. 


exact data in connection with new ships intended 


| boldly, all other designs tend to follow a similar 


line of thought. It is strictly practical. 
The gun plans of the principal ships laid down or 


American influence will be noted as almost entirely 


for the British or German navies or of South American | predominant. 








OKLAHOMA, NEVADA. 


In connection with the ships laid down last year 
the following statistics may be of interest :— 


1911. 1912, 

British yards— 

For R.N. ve 

For other Powers ... 
German . 
French 
Japanese ... 
Italian 
Russian 
i ae 
Spani-h 


mete eS os ts 


ONGNeKe a 


*'These may be considered as semi-British orders. 


Last year’s figures have been corrected in one or two 
cases where a nominal “laying down” was con- 
cerned. For 1912 we have confined ourselves to 
verified actualities. Hence the exclusion of certain 
ships officially declared to be “ building.”’ 

As in 1911, so in 1912, the foreign Power trade 
has come entirely to this country ; but that is some- 
what within the chapter of accidents. But for 
Greece having altered her order, Germany would 
have shared with us the meagre foreign orders for 
1912. Excluding the Greek ship already secured, 
the possibilities of 1913 are as follows :—1 Brazilian, 
3 Portugese, 2 Norwegian; semi-contract pro- 
babilities are 3 Spanish and some 8000-ton Russian 
armoured cruisers. There are bare possibilities 
of Bulgaria and Peru being in the market, but both 
these prospects are at present ‘very remote, 
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CAPITAL SHIPS LAUNCHED IN 1919. 
; Normal Armament, guns and Builders 
Name. Builder. Launched. displace- torpedo tubes HP. Speed. Machinery. Boilers. of 
ment. machinery, 
es Tons. Knots. 
BRITISH 
Ajax Scott's Sait te March 25,000 10 13.5in., 20 4in., 5 2lin. t.t.) 31,000 21 Parsons turbine | Babcock | Seott’s 
Audacious Cammell, Laird September 25,000 10 13.5in., 20 4in., 5 2lin. t.t 31,000 21 Parsons turbine | Yarrow -| Cammell, Laird 
Queen Mary Palmer is March 28,850 8 13.5in., 16 4in., 5 2lin. t.t.; 80,000 28 Parsons turbine | Yarrow .| Clydebank 
Iron Duke Portsmouth Yard October 26,000 10 13.5in., 16 6in., 5 2lin. t.t.; 33,000 21 Parsons turbine | Babcock .. F 
Marlborough .. Devonport Yard October 26,000 10 13.5in., 16 6in., 5 2lin. t.t 33,000 21 Parsons turbine | Yarrow’ ..| Hawthorne 
AUSTRIAN- 
Teggetthof Stab. Tecnico March 20,000 12 12in., 12 6in., 4 2lin. t.t. 25,000 21 Parsons turbine | Yarrow Stab. Tecnico 
P. Eugen Pola November 20,000 12 12in., 12 6in.,4 2lin. t.t. 25,000 2 Parsons turbine | Yarrow Stab. Tecnico 
FRENCH— 
Paris La Seyne .. 28 September 23,467 12 12in., 22 5.5in., 4 18in. t.t.) 28,000 21 Parsons turbine | Belleville ..| La Seyne 
France St. Nazaire November 23,467 12 12in., 22 5.5in., 4 18in. t.t.; 28,000 21 Parsons turbine | Niclausse ... St. Nazaire 
GERMAN- 
K. Albert Schichau, Danzig April 24,500 10 12.2in., 14 6in., 6 22in. t.t.) 25,000 20-21 | Parsons turbine | Schulz T. ..| Schichau 
P.R. Luitpold Krupp <p ose February 24,500 10 12.2in., 14 6in., 6 22in. t.t.) 25,000 20-21 | Parsons turbine | Schulz T. ../ Krupp 
Seydlitz .. .. Blohm and Voss March 24,000 10 12.2in., 14 6in., 6 22in. t.t.) 68,000 25.5 Parsons turbine | Schulz T. ..| Blohm and Voss 
J APANESE— 
Kongo Vickers 18 May .. 27,500 8 l4in., 16 6in.,8 t.t. .. 68,000 27 Parsons turbine | Yarrow’ ..| Vickers 
Hi Yei Yokosuka November 27,500 8 14in., 16 6in., 8 t.t. .. 68,000 27 Parsons turbine | Miyabara .. 
SPANISH— 
Espana Ferrol September 15,700 8 12in., 20 4in.,3 18in. t.t. 15,500 19.5 Parsons turbine Yarrow Vickers, &c. 
U.S.A.— 
New York New York Yard October 27,000 10 14in., 21 5in.,4 2lin. t.t. 28,100 21 Reciprocating ... Babcock Cramp 
Texas Newport News May 27,000 10 14in., 21 5in., 4 2lin. t.t. 28,100 21 Reciprocating .., Babcock Newport News 
SMALL SHIPS LAID DOWN IN 1912. 
; Normal Builders 
Name. Builder. Laid down. displace- Armament. a. Speed. Machinery Boilers. of 
ment. machinery. 
Tons. Knots. 
BRITISH- 
Nottingham Pembroke Yard June 5400  6in., 2 2)in. t.t. 22,000 24.75 Parsons turbine Yarrow 
Birmingham Elswick — (1912) 5400 9% 6in., 2 21in. t.t. 22,000 24.75 Parsons turbine Yarrow 
Lowestoft Chatham Yard.. June 5400 9 6in., 2 2lin. t.t. 22,000 24.75 Parsons turbine ‘Yarrow 
Brisbane .. ..| Sydney (1912) 5400 9 Gin., 2 2lin. t.t. 22,000 24.75 Parsons turbine Yarrow 
Lightly Armoured, | Beardmore Parsons turbine 
2 Beardmore | { Parsons turbine 
3 Beardmore { Parsons turbine 
4 Fairfield ‘ Brown Curtis t. 
5 Vickers December .. About 2000 Not known Parsons turbine Yarrow 
6 Vickers ats Parsons turbine 
7 Chatham Yard Brown Curtis t. } 
8 Devonport Yard Brown Curtis t. |“ 
AUSTRIAN— 
Novara Fiume July 3500 9 4.1lin., 2 18in. t.t. 27,000 27 Parsons turbine | Yarrow 
BRAZILIAN- 
Javary .. ) 
Madeira .. Vickers . . August .. 1250 2 6in., 2 4.7 (?) 11.5 Reciprocating ..| Yarrow Vickers 
Solimoes . . ) 
GERMAN— 
E. Irene... .. Weser, Bremen (1912) 4700 12 4.1lin., 2 2lin. t.t. 25,500 28 Diesel > Weser 
E. P. Wilhelm Kiel Yard (1912) 4700 12 4.lin., 2 21in. t.t. 25,500 28 Turbine Schulz T. - 


NoteEs.— Diesel motors to the Ersatz Irene are somewhat uncertain, and steam may be fitted after all. 
the power will be from oil engines. 


The Brazilian vessels are merely river monitors. 


All the others recorded are cruisers. 


In any case it is doubtful whether more than part of 


In addition to the ships mentioned, Russia, Spain, Turkey, and China are all reported to have laid down or ordered various small gunboats. 


Name. 


BRITISH 
Southampton 
Dublin 


Fearless .. 


AUSTRIAN 
Helgoland 
Saida 


CHINESE— 
Fei Hung 


Dutcu— 
Brinio 
Friso 
Gruno 


GERMAN— 
Karlsruhe 
Rostock .. 


ITALIAN— 
Marsala 
Libia 


Sebastiano Cabot ... 


Builder. 


Clydebank 
Beardmore 
Pembroke Yard 


Danubius Werft 
Triest, W.C.N.... 


N.Y. Shipbuilding .. 


Amsterdam 
Amsterdam 
Amsterdam 


Krupp 
Howalt 


Castellamare Yard .. 


Ansaldo 
Palermo 


Launched. 


May 
April 
June 


November 
October. . 


(1912) 


(1912) 
(1912) 
(1912) 


November 
November 


March 
November 
(1912) 


SMALL SHIPS LAUNCHED 


Normal 





IN 


displace- Armament. 
ment. 
Tons. 
5500 8 6in., 2 2lin. t.t... 
5500 8 6in., 2 2lin. t.t... 
3360 10 4in., 2 2Jin. t.t 
3500 9 4in., 2 18in. t. 
3500 9 4in., 2 18in. t. 
2600 2 6in., 4 4in., 18in. t.t. 
540 4 4.4in. .. 
540 a &. iia. 
540 4 -4:2im. .. 


. About 5000) 12 4. 


5000 


3600 
3800 
810 


lin., 50 cal. 


12 4.1lin., 50 cal. 


6 4.7in., 2 18in. t.t. 
2 6in., 8 4.7in., 


6 12-pdr. 


2 22in. t.t. 
2 22in. t.t. 


3 18in. t.t. 


1912. 


H.P. 


22,000 
22,000 
18,000 


25,000 
25,000 


6,500 


1,200 
1,200 
1,200 


25,000 
25,000 


25,000 
12,000 
2,000 


‘Designed 
speed. 


Knots. 


16 
16 
16 


28 


27 
22 
13 


Machinery. 


Curtis Y. 


Parsons turbine 


Parsons turhine 


Parsons turbine 
Parsons turbine 


Parsons turbine 


Diesel 
Diesel 
Diesel 


Turbine 
Turbine 


Parsons turbine 


Reciprocating .. 


Niclausse . 


Boilers. 


Yarrow 
Yarrow 
Yarrow 


Yarrow 
Yarrow 


Thornycroft 


Nil 
Nil 
Nil 


Schulz T. .. 
Schulz T. .. 


Blechynden 


Builders 
of 
machinery. 


Clydebank 
Beardmore 
Hawthorne 


Danubius W. 
Triest, W.C.N, 


N.Y. Shipblg. 


Krupp 
Howalt 


(*) 


.| Ansaldo 
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PRINCIPAL TRIALS IN 1912. 
Trial results. 
Name. Builder. Builders of machinery. Boilers. Designed for _—_——_— _———— 
Mean. | Maximum. 
BriTIsH. s Meir ey, See, Be He 30 hrs. at ¥. 8 hrs. at full-speed. | 
Orion ..| Portsmouth Yard Parsons turbines by Wallsend .| Babcock 27,000 = 21 knots <.) 18,966 = 18.8 A = 2] 21.31 
Thunderer | Thames I.W. Parsons turbines by Thames I.W. | Babcock 27,000 = 21 knots ..| 18,929 = 18.8 27,426 = 20.8 (2?) ? 
Conqueror Beardmore Parsons turbines by Beardmore ..| Babcock 27,000 = 21 knots ..| 19,100 19.4 28,400 = 23.1 23.1 
Monarch .. Elswick Parsons turbines by Hawthorn -| Yarrow ... 27,000 = 21 knots ..| 19,128 = 28,555 = 21.88 — 
(i a re Devonport ° Parsons turbines by Vickers . . .| Yarrow .. 70,000 = 28 knots .. = 24.5 = 29 31 75 
Princess Royal Vickers Parsons turbines by Vickers . . | Yarrow .. 70,000 = 28 knots ..| -—— 32.4 
(?) hrs. at 2. Full power. ' 
Falmouth Beardmore Parsons turbines by Beardmore ..| Yarrow .. ae 18,374 = 26,311 = 27.01 6 
Dartmouth Vickers Parsons turbines by Vickers .. ..| Yarrow .. es — 18,839 = 24.95 23,467 = 25.90 — 
Weymouth Elswick o. Parsons turbines by Parsons .| Yarrow .. | 22,000 = 25 knots ..| 18,076 = 23,532 = 25.60 -— 
Yarmouth London and G. Brown Curtis turbines by London) Yarrow .. — - 24,000 = 26.00 - 
and G, At } 
Active Pembroke Parsons turbines by Hawthorn | Yarrow .. 18,000 = 25 knots ..| 15,385 = 19,498 = 25.9 —? 
Lureher .. Yarrow Parsons turbines by Yarrow | Yarrow .. Designed for 32 kts. = 35.34 | —§ 
GERMAN-— F 
Oldenberg Schichau .. .. Reciprocating by Schichau | 8S. Thornycroft 28,000 = 20.5 knots (2) (?) 22.2 22.2 ® 
Goeben .-| Blohm and Voss__..| Parsons turbines by B. and Voss 8. Thornycroft 70,000 = 27 knots .. (?) (?) 28.6 32 . 10 
Magdeburg .._ ..| Weser .. .. ..| Bergmann turbines, Weser .. ..| 8S. Thornycroft 30,000 = 27 knots .. (?) (?) 27.5 . 
Breslau Vulcan Co. A.E.G. (Curtis) turbines by Vulcan) 8. Thornycroft 30,000 = 27 knots .. (?) (?) 37.8 * 
IraALiAN— At 4. : Bis 
D. Alighieri Castellamere Parsons turbines by Ansaldo Blechynden .. _ 21,0000 = 21 35,000 = 23.6 24.5% 
J APANESE- es pol 
Umikase . . Japan Parsons turbines Miyabara = 33.46 (?) 
U.S.A. bs 
Utah N.Y. Yard . ..| Parsons turbines by N.Y. Yard Babcock 28,000 = 20.5 knots = 21.92 22.07 
Florida N.Y. Shipbuilding ..| Parsons turbines by N.Y. Shipblg. | Babcock 28,000 = 20.5 knots 21.04 — 
24 hrs. 4 hrs. - 
Wyoming Cramp Parsons turbines by Cramp .. Babcock 28,000 = 20.5 knots | 20,784 = 19.21 31,437 = 21.22 22.45 
REMARKS. 5 Since reported to have reached 34.7 with new 10 Maximum speed quite unverified. 


2 Did much better on later trials, but reliable data 
unprocurable. 

* On 6 measured mile runs the speed was practically 
the same each time. 


AJAX, AUDACIOUS 


=S0 Ol= 


QUEEN MARY. 





TEGETTHOFF, P.EUGEN. 


SPEED TRIALS. 


Some of the principal speed trial results of the last | 


year are given below. It is necessary, however, to 
mention that in many cases the results do not always 
mean maximum even when so recorded. For example 
there is a growing practice in the British Navy to 
confine trials merely to attaining the contract horse- 


power and speed. Again, in the case of the German | 
Navy certain very high figures get published which | 


are later followed by official figures that are con- 
siderably lower. There is some reason to believe 
that the official figures often represent results at the 
exact designed horse-power where speed is concerned, 
and not the ship’s actual capabilities. Again, it is 
frequently difficult to ascertain whether speeds are 
by patent log or over a measured course. For these 
reasons we have found it impossible to give a com- 
pletely uniform table, though we have in every case 
endeavoured to do so, and hope that approximately 


we have succeeded by the method of tabulating | 


employed. 

The principal trials of 1912 include the British 
King George V., but reliable data as to these are 
impossible to procure so we have excluded her 
altogether. The only fact really known is that the 
ship did_extremely, well on trials. 








11 Both of these cruisers came well up to contract 
power on trial, but there is nothing to indicate that they 
exceeded results here given. : 

12 Maximum is result of best measured mile. 

13 T.B.D. did not reach’expectations. 


a 


KONGO, HI-YEI. 


propellers. 

® Turbines of all have given more or less trouble. 
7 Consumption 1.5 lb. on full power. 

Destroyer to Special Yarrow design. 

Best measured mile in each case. 


8 
9 


Ce 


Bo SG oe 


PARIS, FRANCE. 


ESPANA. 





S30 SD oe 


K.ALBERT, P.R.LUITPOLD, SEYDLITZ. 


NEW YORK, TEXAS. 


GUN PLANS OF CAPITAL SHIPS LAUNCHED IN 19/2 


BRAZILIAN BATTLESHIP RIO DE JANEIRO. | 12in. gun barbette armour. There is a conning tower 
ee | forward, with armour 12in. thick. 

| Tue Brazilian battleship Rio de Janeiro was launched | The machinery will consist of Parsons steam turbines 

|from the Elswick shipyard of Sir W. G. Armstrong, | working four screws, with Babcock and Wilcox boilers, 

| Whitworth and Co., Limited, on the 22nd inst., by Madame | the furnaces of which are fitted to burn oil fuel as well as 

| Huet de Bacellar, wife of his Excellency Admiral Duarte | coal. 

| Huet de Bacellar, chief of the Brazilian Naval Com- 


mission. The main particulars of the vessel are as follows : 











| 
| 
| 
Length between perpendiculars 632ft. EDUCATIONAL INTELLIGENCE. 
| Length overall .. .. .. .. 668ft. 
Breadth oe soft. aoe . P 
| rere =i a2 witty S2 27tt. PROFESSOR STEPHEN M. Dixon, Professor of Civil Engineering 
| Displacement, about .. 27,500 tons in the University of Birmingham, has accepted an invitation tc 
Sere 22 knots | give a special course of lectures in Municipal Engineering at 
— — er o 1500 tons | University College, London, during the current term. The 
ullcoal supply .. .. .. - 3000 tons | course began on Tuesday, January 21st, at 4 p.m. 


The Rio will have the huge complement of about 
1100 officers and men. , mm - ; SGP ‘ 
iin sein) accent will commlatof: foustecn:. isin. |.. A COURSE of six lectures on ** Internal Combustion Engines * 

; = n ; ; _~* | is being given by Professor Archd. Sharp, Wh. Sc., B.Se., at the 
guns, twin mounted in armoured turrets. ‘The seven | East London College at Mile End-road. The first of these was 
turrets are all on the centre line of the ship, and con- | given on Monday, 20th inst., and the remainder will be delivered 
sequently all the 12in. guns can be trained on one broadside | on successive Monday evenings at 7 p.m. The syllabus includes 
simultaneously. On no other warship up to the present | features of design treated from a practical point of view ; the 
can so many big guns be brought to bear on one broadside, | fuel question ; technical difficulties ; and also marine engines. 
and it is probable that this arrangement represents the | 
last word in 12in. gunned ships, as it does not seem likely | 





A SPECIAL course of lectures on Illuminating Engineering 
is being given at the Polytechnic, Regent-street, W., on Friday 
evenings at 7.30 o’clock. Some of these lectures have already 
been given, and the next lecture, which will be delivered this 
evening, by Dr. W. J. Ettles, will be on ‘‘ Illumination and the 
Eye.” The remaining lectures will all be given by Mr. J. S. 
Dow, and will be as follows :—‘‘ The Measurement of Light and 
Illumination,” ‘‘ Shades and Reflectors,” ‘‘ Colour in Illumina- 
tion,” “ Practical Lighting Problems: (1) Indoor Lighting,’’ 


that any increase beyond fourteen will be contemplated. 
The broadside fire of the 12in. guns of the Rio will be 
11,900 Ib., while the ahead and astern fire will be 3400 lb. 

The arrangement of the guns is shown clearly in the draw- 
ing on page 94. The two forward turrets are on the fore- 
castle deck, the second being superposed. The two turrets 
amidships are also on the forecastle deck, placed back to 


back, and separated only by the boat derrick. The 
remaining three turrets are placed on the upper deck aft, 
Ir is reported that the board of the Great Northern | the middle one being superposed. 
Railway Company has appointed Mr. Charles Hastings 
Dent to the position of general manager in place of Mr. 
Oliver Bury, who has accepted a seat on the board of 
directors. Mr. Dent has been for the past ten years 
general manager of the Great Southern and Western 
Railway of Ireland, and will take up his new position early 
in February. 





guns, ten 3in. guns and three 2lin. submerged torpedo 
tubes. Fourteen of the 6in. guns will be disposed in single 
positions, along the upper deck battery behind 6in. armour, 
and the remaining six 6in. guns will have shields. The 
main armour is to be Qin. thick in the centre tapering down 
‘to 4in, at the ends, and Qin. is also the thickness of the 


The secondary armament will consist of twenty 6in. | 








and “ Practical Lighting Problems: (2) Outdoor Lighting.” 








Instirution oF Navat ARcHITEcTs.—The annual meetings 
of the Institution will take place on Wednesday, March 12th, 
and the two following days, in the hall of the Royal Society of 
Arts, John-street, Adelphi, W.C. The Marquis of Bristol, 
R.N., president, will occupy the chair. The annual dinner will 
be given on Wednesday, March 12th, at 7.30 p.m., in the Grand 
Hall, Connaught Rooms, Great Queen street, Kingsway, W.C 
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SELF-STARTING SYNCHRONOUS MOTORS. 


THE advantage of the synchronous motor as compared 
with the induction machine pure and simple is that it can be 
made to improve the power factor. But as usually con- 
structed synchronous motors must be started with an 
auxiliary motor and synchronised like alternating-current 
generators. These two disadvantages render such machines 
unsuitable for use on consumers’ premises. The starting 
motor costs an appreciable sum, whilst the job of syn- 


number of purposes. Fans, blowers, centrifugal pumps, 
dynamos, &c., can be directly coupled to the rotor shaft. 
The engraving above shows a 750 horse-power self-starting 
motor which drives a continuous-current dynamo alternator 
and exciter. 
on the bed-plate. 

There is nothing very extraordinary about the construc- 
tion of these machines, that is to say, the principle of 
construction does not differ very greatly from that of an 


ordinary synchronous motor. The stator—see Fig. 1—is 


The motor is the largest machine mountea | 


the slip rings, whilst when position 8 is reached continu 
| ous current is supplied to the rotor from the exciter 
| The rotor then pulls into synchronism. Further mov: 
;}ment of the starter arm cuts resistance out of th: 
| exciter circuit. The strength of the field magnets i 
Table giving Particulars of Work done by Self-starting 
Synchronous Motors. 


Capacity 
per motor. 
Nature of drive, 


motors. 

Leading 
power 
factor. 





K.V.A.'B.H.P.'3 


2 600 - 7 Each motor is coupled to alternator an: 
dy namo to form a motor generator set 

2 ~ 400 .7 Driving machinery in beater-room of pape 
mill 

1 Direct coupled to colliery fan 





: Direct coupled to colliery fan 
203 6 


1 2s0) Direct coupled to turbo blower for blast 
furnace work 

1 200 2 Motor runs light on mains with full load 
current aod acts as condenser 

2 200 * — Direct coupled to centrifugal pumps 

2 100 ° Direct coupled to air compressors 

1 200 0 1 Direct coupled to D.C, machine to form 
booster set 

1 - 184 .7 Direct coupled to colliery pump 

1 125 75/80 53 Driving mine tailings 

~ 100 bd Direct coupled to centrifuga’ pumps 

1 50 - Direct coupled to centrifugal pumps 


* These motors will ran light on mains and take full load current and 
act as condensers. 


| therefore increased, and then the motor begins to draw a 
leading current. This cancels lagging currents taken by 
induction motors and the power factor of the system is 
consequently raised. The switch gear for starting and 
stopping the motor is so designed that the operations must 
be performed in the correct order. This eliminates the 
possibility of careless handling and renders skilled atten- 





























Fig. 1—STATOR OF SELF-STARTING SYNCHRONOUS MOTOR 


chronising can only be entrusted to experienced individuals 
To overcome these disadvantages the Lancashire Dynamo 
and Motor Company, of Trafford Park, Manchester, has 
evolved a self-starting synchronous machine. During 
Jast year a quantity of these motors were built, and they 
are now driving various kinds of machinery and correct- 
ing the power factor simultaneously. We recently had an 
opportunity of inspecting one of these motors, which is at 
work in a sub-station belonging to the St. James and Pall 


























STATOR, 


Fig. 3—DIAGRAM OF CONNECTIONS 


Mall Electric Lighting Company. In this particular 
instance the machine is merely driving a battery booster 
and the field is adjusted so as to obtoin unity power factor 
on the motor. Other machines that have been built by the 
firm, however, deal with a considerable leading current. 
Motors of this kind have been constructed for capacities 
up to 1000 horse-power. They start with about full-load 


current and give sufficient starting torque for a large | 


| machine is nearly in synchronism. 


Fig. 2-ROTOR 


of the ordinary polyphase type, the one illustrated being 
wound for three-phase current. From the illustration 
of the rotor, however—Fig. 2—it will be gathered that it is 
built on the same lines as a cylindrical rotor cf a turbo- 
alternator having distributed windings, the ends of which 
are connected to two slip rings mounted on the shaft. 
When the motor is being run up to speed a resistance is 
connected across these slip rings just as in the case of an 
induction motor. The method of starting will be under- 
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Fig. 4 
stood from the diagram of connections, Fig. 3. First of 


all current is switched on to the stator windings in exactly 
the same manner as when starting an induction motor. 
The resistance switch has no open circuit position, and the 
rotor therefore commences to revolve as soon as the stator 
switch is closed. By turning the arm of the resistance 
switch, resistance is gradually cut_out and the speed conse- 
quently rises. When the contact marked 6 is reached the 
On shifting the starter 
arm to position 7 a buffer resistance is connected across 


OF SELF-STARTING SYNCHRONOUS MOTOR 


tion unnecessary. It will be gathered that at starting the 
machine acts as an induction motor with a single-phase 
rotor. The above table gives some particulars of a 
few typical motors at present in use. 

The effect of using synchronous motors for power 
factor correction is clearly shown by the diagrams Figs. 4 
and 5. Suppose we have a main load of 700 kilovolt- 
ampéres at -6 power factor (420 kilowatts), and that a 300 
horse-power motor is added working at -7 leading power 
factor. Three hundred horse-power at 92 per cent. efficiency 

300 x 746 2435 


-92 


= 243 kilowatts. Kilovolt-ampéres 


eems == 300 K.V.A. 


Se enitil. 





"3 cms = 30 K.W. 
i 





= 420 K.V.A. 


4.2 cms 


. 
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Fig. 5 


348. Set off the kilowatts on a vertical line as shown in 
Fig. 4, letting 1 em. equal, say, 100 kilowatts. Then draw 
the diagram between the horizontal lines as shown to thie 
same scale and to represent the 348 kilovolt-ampére load 
and 700 kilovolt-ampére load. The total measured 
kilovolt-ampére load will be found to be 735, as shown on 


the diagram. The total kilowatts are 420 + 243 663. 
iat 

Therefore the power factor is an = #9, 
ov 


If it is desired to add an over-excited aiternating- 
current machine running idle as a rotary condenser, that 
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is to say, for power factor correction only, the line repre- 
senting the motor input will be nearly horizontal, as the 
power taken is only the amount lost in the windings and 
core of the machine, the power factor being about <1. 
Assume the main load to be as above and that a 300 
kilovolt-ampére synchronous motor is set to work and 
\naded with wattless current. The diagram that we then 
obtain is that shown in Fig. 5, where the losses in the motor 
are assumed to be 30 kilowatts. The total kilowatt load 
is 420 + 30 = 450 and the total kilovolt-ampéres as mea- 
sured from the diagram 520. The power factor is therefore 
- 86, the reduction in kilovolt-ampéres being 25-5 per cent. 
The machines are made in the protected type with pedestal 
hearings, as shown on page 90, or with end plates carrying 
the bearings. Semi-enclosed motors fitted with end plates 
are also built. All the openings and slip rings are covered 
with expanded metal. Single and double brass gauge 
can be fitted if necessary, but this slightly reduces the 
output. Motors of this kind are also constructed on the 
pipe ventilated principle. These are totally enclosed, but 
each end plate is fitted with a ventilating pipe, which may 
be carried to the outside of the building. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Last Friday evening a paper of considerable 
interest was ‘‘ read ” and discussed at the Institution 
of Mechanical Engineers. The subject was “ Indi- 
cators,”’ and the author, Mr. James G. Stewart, of 
Dundee. Elsewhere in this issue the paper will be 
found reprinted. The discussion which ensued is 
summarised below. On the whole, it was maintained 
at a fairly high level, and its most notable feature 
was, we are glad to say, the absence of that spirit 
of trade rivalry which on some recent occasions 
has been prominent at the Institutions’ meetings. 





Che discussion was opened by Professor Bertram | 
Hopkinson, Professor. of Mechanism and Applied | 


Mechanics, Trinity College, Cambridge. 


He thought | 


the paper was of considerable value, but that the | 


author had carried some portions of his work to a | 


degree of refinement not warranted in light of the 
experiences of others. For instance, he had applied 
his methods to the correction of the diagrams of 
Professor’ Burstall’s Crosby-Hopkinson Comparison 
Tests—see Fig. 18 of the paper—and claimed to have 
eliminated indicator errors to within one-fifth of 
one per cent. 
place much faith in such a refined correction. 
original diagrams given by 
Hopkinson indicators showed mean pressures agreeing 
with one another within 3 per cent. The height of 
the diagrams was about lin., and the four pairs 


which were compared showed differences in the 
scale height of the mean pressures of 0-003in., 
0-005in., 0-008in., and 0-008in. respectively. The 
maximum difference at any point was 0-016in. At 


the time, the close agreement was regarded as very 
remarkable, and it was commonly held by those 
connected with the work. that it would be rash to 
say which of the two instruments gave the more 
accurate reading. Mr. Stewart had, however, not 
only made the discrimination, but had gone further, 
and given the absolute error in each case. It should 
be noted that the greatest error which he had been 
able to find anywhere represented a vertical distance 
of only 0-012in. on the scale of the original diagrams. 
As regarded the author’s investigation into the friction 
in the pressure-indicating mechanism of the Hopkin- 
son indicator, and his discovery under this head that 
the friction of the spring in its supports was very 
large—see Fig. 13 of the paper—he was sorry that 
neither Messrs. Dobbie and McInnes nor himself were 
applied to for an explanation before the author com- 
mitted his observations to writing. Had they been done 
so, the author would have learnt that he had been very 
much overloading the instrument’s spring. Fig. 13 
showed that Mr. Stewart had loaded the spring 
until the deflection of the spot of light on the screen 
was over 2}in. For really precise work the maximum 
deflection should not exceed I}in. Since receiving 
an advance copy of the paper, he had carried out 
some tests on the accuracy of a Hopkinson indicator 
just as received from the makers. With a No. 20 
spring and a deflection of 2in., the maximum error 
in the calibration diagram was found to be 0-02in. 
equivalent to a pressure of 0-4 lb. per square inch, 
or an error of one per cent. With a No. 100 spring 
and a deflection of l}in., the maximum error was 
three-quarters of one per cent. After some slight 
corrections had been made the errors were considerably 
reduced. He considered that Mr. Stewart’s method 
of determining the friction error in indicators was 
open to the objection that it did not reproduce actual 
conditions under which the instruments were used 
in practice. When an indicator was in use on an 
engine, there was constant movement of all its parts, 
and this fact had undoubtedly an effect—probably 
a beneficial effect—on the errors due to friction. The 
method of testing indicators which he himself had 
developed was free from this objection. He mounted 
the indicator to be examined on a gas engine in the 
usual way, and drove the engine round at constant 
speed by means of an electric motor. No charge 
of gas was admitted to the cylinder so that all that 
was taking place was the repeated compression and 
expansion of the air. If the indicator were satisfactory, 
the compression line and the expansion line should be 
practically coincident, the expansion line being just a 
very little below the compression. If there were con- 
siderable friction anywhere, the expansion line would be 


He (Professor Hopkinson) did not | 
The | 
the Crosby and the | 





| 





above the compression line. To obtain an accurate 
check on the pressure readings of his indicator he had 
devised the arrangement shown in Fig. 1. Two parts 
of a cylindrical box were bolted together with a thin 
metal diaphragm between them. One side of the 
diaphragm was in communication with the engine 
cylinder, and the other side with a source of constant 
pressure. Movement of the diaphragm was limited 
to a very small amount on either side by means of pins 
projecting from the walls of the box. The diaphragm 
was in electrical communication with the engine lay- 
shaft through a galvanometer and battery. A disc 
on the lay shaft carried an adjustable tappet, which 
once during each compression or expansion stroke 
established electrical communication between the 
lay-shaft and an insulated pin mounted in a micro- 
meter screw, and projecting within the constant 
pressure division of the diaphragm box. If the pres- 
sure in the engine cylinder were equal to or greater 
than the constant pressure at the instant when the 
tappet. made contact, the circuit would be completed 
through the insulated pin and the diaphragm, and a 
deflection would be observed on the galvanometer. 
By adjusting the constant pressure and the tappet it 
was thus possible to determine the pressure in the 
engine cylinder at any point of the compression or 
expansion stroke, and so obtain a check on the simul- 
taneous reading of the indicator. An _ electrical 
device was used to correlate the two measurements. 
The apparatus was very sensitive, and would respond 


GALVANOMETER 





LAY 
“Tre ENGINEER 


Fig. 1 


to a difference of pressure of 3in. of water—0-108 Ib. 
per square inch. Testing two indicators in this 
manner, he had found average errors of } lb. per 
square inch and } lb. in their pressure readings. 
In conclusion, he would remark that indicators 
to-day were divisible into three types, namely, the 
ordinary pencil instrument, the optical instrument, 
and the diaphragm instrument as developed by 
Dr. W. Watson. The first was probably the best 
all-round type to use for every-day practical testing. 
The chief advantage of the second was its small 
natural period of vibration. It was particularly 
useful for indicating high-speed engines. As for the 
third, it was, in his opinion, by far the most accurate 
instrument at the present moment. The only 
doubtful point about it was the effect of temperature 
changes on the thin diaphragm employed in its 
construction. 

Mr. W. A. Tookey, the next speaker, remarked 
that Professor Hopkinson had dealt almost entirely 
with the optical indicator. Most practical engineers, 
however, employed the ordinary pencil type, and it 
was the limitation of such instruments concerning 
which knowledge was chiefly desired. Most engineers 
knew that the pencil indicator was far from being 
an instrument of precision, and in criticising its 
inaccuracies it was sometimes forgotten that the 
makers had to design an appliance which would be 
able to stand up to hard work and resist compara- 
tively rough usage. The attainment of strict accu- 
racy was not compatible with this requirement, and 
a compromise had to be effected. A question of 
no little importance to indicator manufacturers was 
to what extent might this compromise be pushed. 
He was sorry that Mr. Stewart had not dealt more 
fully than he had with the inaccuracies of the reducing 
gear. That errors in such gear might lead to very 
serious consequences he would illustrate by an 
example from his own experience. He had recently 
been called upon to test an engine, and on his arrival 
he found a reducing gear supplied by the makers of 
the engine already in place. Without removing it 
he rigged up another one, and took two diagrams 
in rapid succession by the same indicator, first using 





the makers’ and then his own reducing gear. The 
mean pressure deduced from the first was 46 Ib. 
per square inch. That from the second was 56 lb. ! 
As regarded high horse-power readings, which the 
author, quoting Dr. W. E. Fisher, attributed to the 
McInnes-Dobbie indicator, he could only say that 
to him the conclusion drawn was rather sweeping. 
As a result of observation up and down the country, 
he knew that the majority of engineers used indicators 
by these makers, so that they clearly had some 
outstanding claims to consideration. To his mind 
their extensive use did not prove that they were 
good, bad, or indifferent instruments, but it did 
show their possession of qualities which enabled 
them to stand up to their work. 

Mr. Tookey, we may remark, also dealt with the 
form of the expression B.H.P./I.H.P. for arriving 
at the mechanical efficiency of an engine. He held 
that it was not quite satisfactory, as it failed to reveal 
explicitly the amount of horse-power spent in over- 
coming friction. 

Dr. Wm. Watson, assistant Professor of Physics, 
Imperial College of Science and Technology, London, 
continued the discussion. His experience, he said, 
had been confined to the diaphragm type of indicator. 
This instrument was subject to the same form of 
errors as those investigated by Mr. Stewart. In 
addition the scale varied very rapidly with the deflec- 
tion, so that a planimeter could not be used to 
measure the area of the diagram. The form of 
diaphragm used was a point of great importance, 
slight alterations in it or in the method of clamping it 
producing great variations in the working of the 
instrument. To get over difficulties due to clamping 
he was now using a corrugated form of diaphragm. 
Then, again, the sudden application of pressure 
produced considerable deformation in the instrument 
elsewhere than at the diaphragm, and _ hysteresis 
was undoubtedly present in the base. He thought 
that hysteresis might also be present in the clamps 
of the spring in the Hopkinson indicator, and that 
this would in part account for the errors discovered 
by Mr. Stewart. He would like to learn from Pro- 
fessor Hopkinson why he had adopted the particular 
form of clamp used in his indicators. The re- 
straints were redundant, and in his, Dr. Watson’s, 
opinion, were certain to introduce frictional effects. 

Mr. H. W. Spencer, of the Crosby Steam Gage and 
Valve Company, thought Mr. Stewart's paper a most 
valuable contribution to the literature of the indi- 
cator, and assured the meeting that it was at present 
being very carefully studied by the engineering staff 
of his firm. He was at a loss to understand why the 
indicator styled by the author Crosby No. 1, the 
indicator used by Professor Burstall in his gas engine 
research work, should be so much better than the 
other. It was not a specially chosen instrument, 
and was supplied to Professor Burstall at random 
from their stock. The author had drawn attention 
to the importance of having the ball on the indicator 
spring accurately on the axis of the cylinder. The 
present method of securing this had hitherto been 
regarded as satisfactory, but, apparently, it still left 
something to be desired. He would like to know 
whether the author had any figures to give them as 
to the influence of piston leakage on the accuracy 
of the instrument. Their own theory was that if 
the indicator were in good working condition such 
leakage did not affect the pressure beneath the 
piston. 

Professor R. H. Smith, the concluding speaker in 
the discussion, said that it was some time since he 
had used indicators, but that on one occasion or 
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another he had had practical acquaintance with 
every type on the market except the Hopkinson. 
He appreciated Mr. Tookey’s remarks regarding the 
importance of having a good reducing gear and 
thought that too little attention was paid by some 
engineers to the stiffness of the parts composing 
such gear. On one occasion when visiting Man- 
chester he had been surprised at, and learnt a valuable 
lesson from observing, the heavy type of gear em- 
ployed by the late Professor Osborne Reynolds. , 
The freedom of the drum cord from appreciable 
stretch during working was another very important 
point. The inaccuracy from this cause could be. 
considerably reduced by employing a good stiff wire 
instead of the usual cord. He sketched a cord 
arrangement—Fig. 2—which he had sometimes used 
in cases wherein it was impossible to get a straight 
run. AB and CD were stiff wires joined by a short 
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flexible portion BC at the pulley J. DE was a 
strong spring anchored at F. GH was a light cord 
of a few inches in length uniting the end D of the 
spring with the indicator barrel. One source of 
frictional resistance not dealt with by Mr. Stewart 
was, he thought, worthy of mention. He himself 
had discovered it quite by accident when indicating 
a gas engine. He noticed that the piston of his 
indicator was jambing in the cylinder at a particular 
point in its stroke, and that the instant when this 
occurred synchronised with the maximum develop- 
ment of the explosion pressure. On investigation 
he found that the rapid and violent explosion of the 
gas was sufficiently powerful to expand the recessed 
underside of the indicator piston against the cylinder 
walls, and thus create an excessive amount of friction. 
By turning the piston upside down he got rid of the 
whole difficulty. Pencil friction, however, was, he 
agreed with the author, the most important source 
of error in the indicator On one occasion he had 
surmounted this trouble by employing a very fine 
tube filled with ink in place of the pencil. The tube 
did not actually touch the paper, but the ink was 
caused to flow out of it in a very fine stream by the 
action of centrifugal force. The diagram drawn was 
all that could be desired, and there was only one 
drawback to the method; the heat coagulated the 
ink in about five minutes’ time. A very soft lead 
pencil might, with advantage, be used in place of the 
ordinary metallic one, as it gave comparatively little 
friction. As regarded the indicator pencil motion 
there were two important sources of error to bear in 
mind. The first was the bending of the pencil lever 
under the rapid oscillations which it had to execute 
on a high-speed engine. The second source of error 
was slackness at the various pin joints of the mechan- 
ism. The first might be got over by making the 
pencil arm of thin sheet metal and giving it a con- 
siderable depth. The bending resistance would thus 
be increased and the inertia reduced. The second 
trouble could only be avoided by dispensing entirely 
with pin joints. The first principle of indicator 
design was, however, to make the stroke of the piston 
as small as possible and to use a correspondingly 
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large multiplication gear. About 1886 he had 
designed an instrument with a piston motion of only 
zyin. and a multiplication ratio of 1 to 20. The 
total weight of the moving parts was only 7 grammes. 
In essence the instrument consisted of a bell-shaped 
diaphragm A—Fig. 3—made of thin sheet copper 
and very securely clamped round its edge. On top 
of this rested a small piston B, which bore against 
a circular stéel plate spring C very solidly clamped 
round its periphery. The scale of the spring was 
changed by clamping it to a smaller or larger diameter. 
This was probably the first diaphragm indicator 
made. Professor Perry, he thought, was the origi- 
nator of the optical type. 

The author, Mr. J. G. Stewart, then very briefly 
replied. As he did little more than thank the various 
speakers for the expression of their views, we have 
nothing further to add to our report of the discussion. 

In concluding the evening’s proceedings, the 
President intimated that on February 10th Professor 
E. G. Coker would deliver a lecture at the Institution 
on “The Application of Polarised Light to the 
Testing of Engineering Materials.” This lecture, 
the President added, was primarily intended for the 
graduates, but members and associate members 
would be welcome, and would, he felt sure, find it 
interesting. 








THE JAMES WATT LECTURE.* 
By S. Z. pe FERRANTI. 

I HAvE chosen the subject of ‘‘ Prime Movers” for this 
lecture, and have done so for several reasons. James Watt 
was practically the inventor of what we know as prime movers, 
and as the question of prime movers was Watt’s great work in 
life, and as these yearly lectures are given especially to honour 
his distinguished memory, one naturally turns to the considera- 
tion of his work in the first place. 

Your society has had on previous occasions his work described 
from the general point of view, and also the various mechanical 
contrivances which he invented to carry it out have been laid 
before you. You have also had shown to you what splendid 
results Watt achieved, and what an immense effect these achieve- 
ments have had upon the world’s progress. You have, however, 
I think, heard little of what these achievements cost James 
Watt, and of the enormous difficulties he had to overcome in 
order to bring about the utilisation of his inventions. It is well 
to-day that we should stop and consider this side of the question. 
Those of you who have read his life will remember what a con- 
tinual struggle it was to try and develop the invention after he 
had conceived the first great fundamental ideas which consti- 
tuted it. It was exceedingly difficult to get anyone to take up 
the idea and to get together the necessary funds for trying the 
experiments. People either had not the money or had not the 
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faith to find the money to help him. When at last he got some 
measure of assistance there were endless mechanical difficulties 
to overcome, as in those days engineering practice was of the 
crudest possible nature. In fact, with our present knowledge 
and facilities for the production of engineering work it is hard 
to conceive what the position was in his day, and how impossible 
it was to satisfactorily make the most ordinary engineering 
contrivance. 

I consider that one of the greatest things ever achieved by 
James Watt was his discovery of Matthew Boulton, for unless 
Watt had been fortunate in this, and also, after a weary delay 
in persuading Boulton to join with him in working out the 
invention to a successful issue, it is hard to say whether or not 
he would have lived to see its successful application. The most 
distressing part about the whole business of Boulton’s and 
Watt’s struggle in the development of the steam engine was the 
fact that for years they lived on the verge of bankruptcy. Even 
twenty years after making the invention, during which time 
they had laboured incessantly and put in all the money that 
Matthew Boulton could find, no return was being obtained upon 
the investment. We have records in the letters which passed 
between the two partners of Watt’s continually recurring 
despondency in relation to the business, and if it had not been 
for the magnificent support extended to him by Matthew Boulton 
I cannot conceive how his inventions could have resulted in 
anything but failure and complete despair. We are all here to 
honour the name of James Watt, but I think we can hardly do 
this without at the same time honouring that magnificent man, 
Matthew Boulton, who had so large a share in the success of 
Watt’s endeavours. 

Although the above things happened a great many years ago, 
no doubt very similar cases have been continually recurring. 
In fact, I am sure that the same sort of thing is going on to-day 
in many directions. I am also afraid that in this country the 
difficulties of inventors are very great owing to the want of 
interest in anything new. Although I think we have plenty 
of inventors, we have very few Matthew Boultons, and from the 
point of view of progress and development of the country it is 
men such as he who are wanted to-day. It is generally believed 
that the immense development which has taken place in Germany 
is largely due to the intelligent use of her scientific men by the 
commercial community ; in fact, there is a saying that the pros- 
perity of modern Germany is built up on the work of her pro- 
fessors. In the United States there also appears to be a much 
better chance for the man who is desirous of developing new 
things, and this undoubtedly must help these countries to pro- 
gress and keep ahead in the industrial struggle. Nowadays 
the working out of new ideas and the perfecting of existing 
processes is very different to what it was in the time of James 
Watt, and I think that to-day it is probably far more costly 
to make any great advance than it wes in those days. It is 
therefore necessary in the development of any new idea to get 
together a very considerable amount of money to do the experi- 
mental and pioneer work, and as the return upon such things 
is so uncertain it is hard to find the necessary support. Still, 
it is vital to the progress of the country, and in order that we 
should not fall behind our competitors that great risks should 
be taken in the development of new ideas, and it would be a 
good thing for the country generally if there were more keenness 
in this direction. I do not think that to-day this country is 
spending anything like enough in the development of new ideas. 
Expenditure on development work must be looked upon as 
money spent on insurance, which is made to provide for our 
business in the future, in order to keep abreast of Germany and 
the United States, our principal competitors. There are, of 
course, some notable exceptions, and to these people and com- 
panies all honour is due. 

James Watt, besides inventing and developing the modern 
steam engine, had turned his attention to the question of apply- 
ing steam to motive purposes on what he called a steam wheel, 
so getting direct rotary motion. The work of Sir Charles 
Parsons in the invention and development of the rotary principle 
to the production of motive power by means of steam must 
ever be remembered as a great advance in the development of 
prime movers. The turbine, notwithstanding its very low 
efficiency as first constructed, was gradually improved until 
high mechanical efficiencies of conversion have been reached. 
Especially is the turbine valuable in the production of large 
powers, and in taking advantage of high degrees of vacuum. 
Before, however, the modern turbine had been developed, 
another idea had been pursued with a view of simplifying the 
process of power generation, and at the same time getting a 
higher economy. 


The lecturer then briefly outlined the development 
of the internal combustion engine, commenting 
particularly on its high negative work. 

He then continued :— 


If the engines of high negative work had been invented in the 
days of James Watt, they could never have been made workable, 
as the materials available at the time would not have stood 
the temperature, and mechanical knowledge and construction 
was not sufficiently advanced to enable that high degree of 
mechanical efficiency to be reached which is necessary with 
engines of this class. The development of the internal 
combustion engine of high negative work, which was started 
before the birth of the modern steam turbine, has been vigorously 
pushed on over a period of years concurrently with the work 
done on the turbine, and now both are competing for premier 
place in furnishing the world’s power. The turbine, though 
less economical in actual fuel consumption, has many great 
advantages, and for large powers is to-day practically un- 
assailable. For small powers the turbine is, naturally, un- 
economical. From a careful and dispassionate consideration 
of the subject it seems, according to present knowledge, to be 
elear that for small powers the internal combustion reciprocating 
engine is in every way the best. At the other end of the scale 
the turbine is the only means of filling our requirements to-day. 
In between these two extremes there is a doubtful dividing line, 
where either form of engine may best serve the purpose according 
to the conditions of the particular case. 

As the turbine gets bigger, so is it easier to construct, and it 
also beeomes more economical. As the gas or oil engine gets 
bigger, I need hardly remind you how the natural difficulties 
increase. On the other hand, as the turbine is reduced in power 
its economy falls off badly, and it is difficult to make of a satis- 
factory design. The internal combustion engine, on the con- 
trary, becomes a most satisfactory and economical machine 
in small sizes, as witness the thousands of gas engines in use 
all over the world, and the beautiful engines working on the 
Diesel cycle, which are small enough to avoid water-cooling of 
the pistons. I think that this division of the means of power 
production by large and small units between the rotary and 
reciprocating machine, is almost a natural law, and those who 
seek to evade it must either invent some new principle or court 
endless trouble, expense, and failure. To-day, with a complete 
disregard of the above principles, the advocates of the Diesel 
engine for marine propulsion are spending vast sums of money 
on its development, but even this usually all-powerful force 
may not prove enough to makea wrong principle right. The daily 
Press, and also our well-informed technical journals, tellus of all 
the wonderful successes of large oil engines in Germany, and else- 
where, but I can assure you that few people have any conception 
of the failures and breakdowns which have occurred, and which 
are repeatedly occurring with the big experimental engines 
that have been constructed. In Germany especially, where so 
much has been done in this direction, they carefully avoid 
informing the foreigner on these points. 

The subject of prime movers is one in which I have always 
been most interested, and in following it my constant aim™has 





been to increase the amount of work that can be usefully obtained 
from a given amount of fuel. It is, of course, well known that 
the higher the temperature of the working fluid the higher is 
the economy that can be obtained. High temperatures have, 
however, proved very difficult to work with, and as an instance 
of this the low working temperatures of turbines for marine 
propulsion may be pointed out. Seeing, however, that the 
difficulties were mechanical, and that great advantage could be 
derived if these troubles were overcome, I commenced experi- 
menting some years ago, and have now, after many failures, 
and the expenditure of much money and time, produced a 
turbine which at the highest temperatures and with great and 
rapid variations of temperature is quite free from mechanical 
troubles. Indeed, I believe that this turbine is, perhaps, the 
strongest from a mechanical point of view that has yet been 
produced. Moreover, contrary to what might have been 
expected with a high temperature machine, it runs with certainty 
with a blade end clearance that is so small that it is almost 
negligible from the point of view of leakage loss, and the fear 
of the possibility of stripping appears to have been effectively 
removed. In this turbine I superheat the steam initially, and 
after the first expansion, and whilst it is still superheated, 
re-superheat it before it does its work in the second stage of the 
turbine. After this it is exhausted in a superheated condition 
through a regenerator to the condenser. The whole of the blading 
is electrically welded so as to avoid the straining due to caulking 
at the high temperatures that are reached, and also the loosening 
that oceurs due to the same cause. The blading is formed of 
mild steel, with a thin coating of pure sheet nickel electrically 
welded on to the surface. The blading is most accurately 
finished to shape by a process of step-by-step pressing under 
very heavy pressure. The blading, the sections of which are 
very exact, is welded in position with the accuracy of the auto- 
matic machine that is used for the purpose, and every opportunity 
is thus given for realising the best results. Although the turbine 
is of the reaction type no balance dummy is used. The whole 
of the end load is taken on a specially constructed thrust, thus 
saving steam leakage. The steam is worked as a gas at high 
temperature throughout the turbine, and this, coupled with the 
many improvements above referred to, has given very good 
results. 

The 5000 horse-power machine, which has now been running 
for some time, when tested at a load of two-thirds full power, has 
given a shaft horse-power on 7 lb. of steam, which, if supplied 
by an oil-fired boiler superheater system of 85 per cent. efficiency, 
which has already been exceeded in central station practice, 
would consume less than .625 lb. of oil per shaft horse-power. 
From many tests already made it appears that when this turbine 
is run at full load under favourable conditions, it will take less 
than 6 Ib. of steam per shaft horse-power, and that the system 
under the conditions named will have a thermal efficiency of 
over 24 per cent., corresponding to an oil consumption of about 
.55 lb. of oil per shaft horse-power. The tests are being pro- 
ceeded with, but as the turbine is run continuously in supplying 
power to a large works with a constantly varying load, it is not 
easy to do what is necessary to enable tests to be carried out. 
So far as I can see, this system, when applied on a large scale, 
will be capable of giving an overall thermal efficiency of 29 per 
cent. When the advantages of the turbine system in the way 
of lightness, simplicity, and certainty are borne in mind, and 
when they are compared with what is known of the complicated 
reciprocating oil engines now being introduced for marine 
purposes, the possibilities of the new system of high temperature 
gas steam turbine become of great interest. 

Steam as a practical motive power, so brilliantly invented and 
applied by James Watt, has had a long and most useful applica- 
tion in our civilisation, but it cannot be looked upon as the 
eventual solution of the power problem even for large powers. 
It can, however, be immensely improved in efficiency, and as 
it does not appear that there is any other system at present 
which will fill the same requirements, it is probable that it will 
still have an enormous application. With a high-temperature 
steam turbine of large size generating electricity to supply 
power for all purposes on land, one has the advantage of a 
machine of the highest efficiency which is not limited to oil for 
its fuel. It is probable‘that as improvements are made the 
whole of the coal used for firing these large units will be gasified 
and the by-products recovered. When this result is brought 
about we shall have not only an ample and cheap supply of 
fertiliser for the land, but also a great quantity of the tar oils 
which will form a suitable means of firing for naval purposes, 
and will relieve us from the necessity of purchasing fuel oil abroad 
and the risk and cost which this process involves. We will also 
have an ample supply of benzol for all our small motor require- 
ments. This, I think, is the solution of the fuel problem for 
these motors rather than in the production of alcohol on a large 
scale from the land, as has lately been advocated. When we are 
supplied with ample quantities of fertiliser at a low cost, both 
the land and the labour involved for the production of alcohol 
will be much better occupied in other ways. After all, the great 
problem for this country is to so utilise the coal that we produce 
that we make it fill our every requirement. This, as I have 
shown you, will be done in the not distant future. 

The electric motor, which gives its power in a rotary form, 
and which is supplied from very large power stations, is displacing 
all forms of small engine. It is therefore probable that in the 
future small prime movers will only be required to propel cars 
and boats, and that all stationary motors will be electric. 
The electric motor, with its one running part, so easily and 
conveniently applied to all purposes is a good illustration 
of the desirability and even the necessity of the rotary 
principle of engine. Reciprocating forms of engine will 
no doubt be used for a long time, but they can only be regarded 
as makeshifts, and so soon as an equally efficient machine for 
any particular purpose is developed it must surely displace the 
reciprocating motor. No doubt, as knowledge increases, many 
forms of prime mover will be developed of higher and higher 
economy. It is difficult to predict the form of the prime mover 
of the future, but ia search of the highest economy, and with 
the limitations of t»mperature imposed by known materials, 
one is inclined to look to electricity converting the energy of the 
fuel at low temperatures, and giving its power in rotary form 
as the most likely eventual solution. 








PREcISION INSTRUMENTS FOR MINES.—Two pers were 
recently given before the Institution of Mining and Metallurgy 
by Mr. L. H. Cooke, on the “‘ Specification of Precision Theo- 
dolites for Mines.” It was pointed out that there was a necessity 
for the specialisation of instruments for mining, as opposed to 
those for civil engineering purposes, because of the extremely 
different and difficult conditions under which the mining engi- 
neer works, The author alleged a remarkable state of affairs 
in that British instruments were entirely unsuitable for use in 
mines, and that British instrument makers had been backward 
in taking up foreign improvements, the value of which had been 
proved for many vears on the Continent and in the Colonies. 
In the open competition that exists on the Rand, British makers 
were badly worsted, and both British and American instruments 
were displaced by those of German origin. The need for 
improvement in British instruments was generally accepted 
by the instrument makers, scientific authorities and mining 
engineers who took part in the discussion. A noteworthy 
statement was made by a representative of a firm of manu- 
facturers, namely, that having constructed a dividing engine, 
he was unable to find any scientific institution in the country 
willing to test this progenitor of instruments of precision, and 
he had to take half a ton of the metal under his personal care 
to the Charlottenburg Institution in Berlin. 
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RAILWAY MATTERS. 


LIEUTENANT-COLONEL Druitt, the Board of Trade 
Inspector, visited Birmingham recently, and in company 
with Mr. Alfred Baker, manager of the Tramway Depart- 
ment, made an official inspection of the new tram lines 
in Villa-road, Hamstead-road, and Grove-lane, Hands- 
worth. Everything was found in order, and the pro- 
visional authority to work the lines previously given will 
now be confirmed. 

THe Great Western Railway Company has placed 
a contract for the-erection of a wireless station on Pencew 
Height, overlooking Fishguard Har} our, at an estimated 
cost of £2000. The station will be capable of communicat- 
ing over a radius of 200 miles in daylight and 400 miles 
at night. The work is to be finished in four months. 
Four of the company’s cross-Channel turbine steamers will 
he fitted with wireless at the same time. 

Ir is the intention of the Australian Minister for Home 
Affairs to purchase two motor cars for use on the trans- 
continental line. The back of the front seat and the 
cushions in each car are to be so arranged as to permit of 
their being folded back, in order that the cars may be used 
for sleeping accommodation. An indication that the cars 
are intended to be used in rough work is that a fire extin- 
guisher will be fitted to the footboard, and a canopy that 
will completely envelop the car will be provided. 


THE past year’s report of the Taltal Railway, South 
America, shows that in 1908-9 oil fuel was used to the 
extent of 14,144 tons; in 1909-10, 38,912 tons; in 
1910-11, 39,494 tons: and in 1911-12, 52,809 tons. Of 
the thirteen nitrate oficinas at present working in the 
company’s district, nine are burning oil fuel, and the 
economy obtained is reported to be considerable. The 
railway company has also decided to adopt oil as fuel in 
place of coal, and as the price of the latter is now very 
high the change is likely to lead to a considerable further 
saving in expenses, 

THE Railway Nationalisation Society has issued an 
appeal which states: ‘In our view the question of the 
ownership and operation by the State of the railway 
system of the country is rapidly becoming an acute one. 
It has now reached a stage when either the State must 
step in and itself acquire and work the railways or must 
permit the railway companies by amalgamation and 
agreements still further to exploit trade and industry 
and the general community. Very little pressure would 
be required to induce the Government to take steps to- 
wards nationalisation, and this is, therefore, the time when 
an active propaganda should be carried on by such a 
Society as this in order to form an enlightened public 
opinion on this important subject.” 

Wiru the rapid inerease in size and power of railway 
locomotives of recent years the problem of mechanical 
stoking has engaged the attention of locomotive engineers, 
especially in the United States of America, and several 
more or less satisfactory contrivances have been evolved. 
Tests made in South Africa have demonstrated the useful- 
ness of such an appliance, and, as it becomes necessary 
to provide still larger engines, there is no doubt that a 
suitable mechanical stoker will become more and more 
a necessity. That now being experimented with on 
these railways (reports Mr. Hoy) is an advance on any 
previous type tried, but further improvements are necessary 
before it can be said to be of practical value. When oil 
fuel is available at a cost which will compare with coal, 
locomotive work will be much simplified, and it is hoped 
that oil will yet be found in payable quantities in Africa 
south of the equator. 


A stupy of the economic advantages of the conversion 
of the Saxon State Railways—not only of the City and 
Suburban line but also of the whole railway system— 
will shortly occupy the members of the Saxon Chamber. 
This, the Railway Gazette points out, is not the first time 
the matter has been under consideration by the State 
Railway management. As far back as 1905 a scheme for 
the conversion of the Leipzig-Dresden-Bodenbach Rail- 
way was prepared by one of the largest electric concerns, 
but was finally dropped owing to a lack of sufficient 
guarantees as to its economic results. However, improve- 
ments made since then in electric motors, in the economical 
production of electric energy, and the transmission of 
high-tension current over long distances, have decided the 
Government in favour of electric traction. That this 
should be so is not surprising when it is considered that 
Saxony is extremely rich in cheap brown coal which is 
suited for consumption in the power-houses. The price 
of coal, if anything, will have an upward tendency ; every 
advance in price, therefore, will be an argument in favour 
of electrification. It is, no doubt, with this in view, that 
vast “ brown” coalfields have been acquired recently by 
the State. As to the question of current it is evident 
from the report that for the main railway the single-phase 
system is almost certain to be chosen. 


Tue Electrician gives some particulars of a car which has 
been placed in service on the Chicago Great Western 
Railway for use in connection with the local passenger 
and express traffic. The car is equipped with 220 Edison 
cells for power purposes and ten for use for lighting. 
These batteries are placed under tle car in two compart- 
ments, strongly reinforced and riveted to the underframe. 
The batteries are of the special railway type, and have 3in. 
of electrolyte over the plates. The car is equipped with 
four 20 horse-power, 75-ampére, 200-volt, series-wound 
motors running at 720 revolutions per minute. Two of 
these are placed on each truck, one on each axle, and one 
wheel on each axle is driven by a gear fastened to the 
inside of the wheel hub, the ratio of reduction being 
3.5:1. There are two series-parallel controllers, one on 
each end of the car, with tour series and three parallel 
positions. All power wires are carried in conduit securely 
fastened to the underframe. In all its trial 1uns the cai 
showed very satisfactory running qualities. Most of its 
trips were made between Jersey City and Silver Lake, 
N.J., a round trip of about 20 miles. A maximum speed 
of 35.6 miles per hour on level track and 29.6 miles per 
how on a 2 per cent. gradient was attained with an energy 
consumption reported to be 30.4 watt-hours per ton-mile 
in the former case and 46.3 watt-hours per ton-mile in 
the latter. The car, including the battery, weighs 29.5 
tons. 








NOTES AND MEMORANDA. 


Steet for welded tubes has been made with small 
amounts of copper, in order to get the advantage of lower 
corrosion, but difficulty has been met with in the welding 
operation, and but little progress has been made in con- 
sequence, although the alloy seems to have value. Copper 
has also been used to the extent of 0-25 and 0-30 per 
cent. in rail steel, and the metal is now in the track under- 
going test, for which great hopes are entertained by some 
persons. 


In the final report on the Census of Production the 
output of town’s gas in 1907 is given as 196,287,000,000 
cubic feet. The output of gas last year was 210,499,000,000 
cubic feet, showing an increase of over 7 per cent. on the 
output of 1907; and growth proceeds, and is being pro- 
vided for, as is shown in the Gas World, which states that 
in the next session of Parliament sanction will be asked 
to the raising of additional capital to the amount of 
£1,530,000 for the purpose of town’s gas supply. 


TuE United States Dairy Company, of Austen, Illinois, 
handles 3000 lb. of milk per hour, and has found electric 
power economical for dealing with sterilisation, bottle 
washing and refrigeration. The milk is pumped over 
cooling coils, operated by single 74 horse-power three- 
phase induction motors. The bottle washing is operated 
by 15 horse-power three-phase motors, and the refrigerat- 
ing machinery by 20 horse-power three-phase motors, 
these latter also driving compressors and pumps for 
circulating brine. A 5 horse-power motor pumps the water 
from the well. 


TRANSFORMERS have been constructed with thin plates 
of copper or aluminium, inserted between the primary 
and secondary coils, which project into the surrounding 
air, and very effectively increase the cooling surface of 
the transformer. It is pointed out that the adoption of 
this construction has considerably widened the sphere 
of application of the air-cooled transformer. Fquations 
have been developed for determining the necessary pro- 
portions in a design which will give the cheapest or the 
most efficient or the lightest transformer with a given 
temperature rise. 


In some of the recent hydro electric developments a 
new system of excitation is being used. One small motor- 
driven exciter set is put down for each generator unit. The 
exciter terminals are connected directly to the respective 
generator fields and the capacity corresponds to that 
required by each generator. The motors of the various 
exciter sets are fed from one or two low voltage generators, 
driven by independent prime movers. Means are also 
provided so that the motors, if necessary, may be con- 
nected to the main bus, two separate sources thus being 
provided for their operation. 


THE discovery of a new gas was announced by Sir J. J. 
Thomson, F.R.S., director of Cavendish Laboratories 
at Cambridge, last week. For the new substance it is 
claimed that it holds the same relationship to hydrogen 
that ozone does to oxygen, which means that its chemical 
formula is H;. Although he has been working on the 
subject for over two months the professor has only managed 
to obtain rather less than a cubic millimetre of the gas. 
He found this curious form of hydrogen hidden away in 
metals, especially iron, zinc, copper, and lead. Its pro- 
perties are astounding—“‘ as elusive as the sea serpent,” 
Sir Joseph called them. It is not like ozone, for it is much 
less active than hydrogen. It will not explode mixed with 
air or oxygen. 


THE Italian Dreadnought Giulio Cesare, built by 
Ansaldo, left her moorings at the Molo Giano in Genoa 
Harbour on January 9th for her first steam trials, shaped 
her course for Sestri, where she put about and after steam- 
ing westwards to Savona, returned again to port after 
eight hours’ absence. The cruise, which was not marred 
by the slightest incident, was begun with the wing tur- 
bines and coal-fed boilers, but after two hours the liquid 
fuel boilers and central turbines were started and kept 
working for about four hours, the maximum number of 
revolutions being 330. Detailed trials of the engines were 
also made, while the electric rudder—see THE ENGINEER 
and supplement, August 18th, 1911—the winches and other 
electric apparatus were satisfactorily tested. The results, 
which represent the work of a year from the launching of 
the vessel, called forth the warm congratulations of the 
naval authorities present. 


Ir has been found, we read, that soot acts as a disin- 
fectant, and is more active moist thandry. Water seems 
to dissolve the disinfecting agents in the soot, making them 
more active. Carbon floating in the air seldom, if ever, 
carries bacteria unless it has lodged on the ground and is 
again blown into the air. Soot acts as a very effective 
blanket, protecting the bacteria and giving them a chance 
to grow. Diseases of the nose and throat are not appre- 
ciably more prevalent in smoky cities, but they are more 
severe and harder to cure. This is probably due as much 
to the cracking of the mucous membrane by the change 
from the dry atmosphere in the houses to the moist air 
outside and subsequent irritation by dust and smoke. 
Singers, on visiting Pittsburgh, usually get ‘‘ Pittsburgh 
sore throat,’ which lasts about seven days, when they 
become acclimatised for the time being. Unfortunately, 
though, the same thing occurs on every visit to the city. 


WHEN a definite temperature has to be attained by a 
piece of steel in order to carry out a process such as harden- 
ing the ascending temperatures being of no consequence, 
a material which melts exactly at the desired temperature 
may be placed upon the article, and watched until it is 
observed to melt. Several sets of materials, of known 
fusion points, are on the market, such as Seger pyramids, 
Watkin’s recorders, and Brearley’s “sentinels.” These 
materials, the melting points of which are progressive, 
may also be used to determine the temperature of a furnace 
by inserting several, and observing which are melted and 
which remain intact ; the accuracy of reading depending 
upon the interval between the melting points of successive 
pieces. The method is simple and cheap, and where much 
routine work is carried out at one definite temperature it 
may be employed with advantage. The method is not 
to be recommended, however, in following the tempera- 
ture of a furnace, as continuous observation of a rather 
troublesome kind is involved. 





MISCELLANEA. 


THE hydro-electric system of the Washington Water 
Power Company is to be connected with that of the Pacific 
Power and Light Company, which has nearly 600 miles 
of high-voltage transmission and distributing lines. This, 
says the Mining World, is an excellent illustration of the 
extent to which the operation of groups of plants in 
multiple is being carried in the United States. 


Tue oil fuel ship Trefoil, one of several vessels of a 
new class ordered as tenders for the fleet, has been laid 
down at Pembroke Dockyard this week. The class has 
been rendered necessary owing to the rapidly increasing 
number of warships which use oil fuel for their boilers, 
either exclusively or in conjunction with coal. The new 
ship will be 270ft. long, and will carry about 2000 tons of 
crude oil. She will be propelled by internal combustion 
engines. The second ship of the same class and a large 
oil fuel lighter will be laid down at Pembroke Dockyard 
shortly. 

THE annual report of the Director of Agriculture for 
the Federated Malay States deals mainly with rubber, 
and shows an astonishing development of this crop. 
No fewer than 107,200 acres of land were opened during 
the year, while the total output of rubber was but little 
short of 22 million pounds, against 12} million of the 
previous year. Prices were also well maintained. Insect 
pests occur, but not to a serious extent. According to 
the entomologist, white ants (Termes gestroi) are decreasing 
and the other pests can now be controlled. Fungoid 
diseases cause some trouble, especially that brought 
about by Fomes semitostus, but this is now amenable to 
treatment. 

THE Motor points out that while an excellent Diesel-type 
engine fuel and a high-grade motor spirit are now being 
made on a commercial scale in this country, the all- 
important question is whether a process can be found 
which will enable the production of internal combustion 
engine fuel to be carried on successfully on a really large 
seale in this country, so as to render us independent of 
imported fuel. Through the instrumentality of the Motor 
the three great motor organisations have co-operated to 
constitute a committee of inquiry into the possibilities 
of benzol production for motor spirit in this country. 
There will be three delegates from each of the organisations, 
and £1000 is provided to pay a secretary and start the work 
of collating data. The work is to be undertaken without 
delay. 

Reptyine to a Scottish deputation asking for the 
extension of the underground cable system from Edinburgh 
to the cities and towns in the north and north-east of 
Scotland, the Postmaster-General said he regretted he 
could give no hope that his Department would promise 
what was clearly not a business proposition, that they 
should spend two-thirds of the gross revenue of the two 
principal cities—Aberdeen and Dundee—to avoid occa- 
sional delay over the larger area. If those chiefly con- 
cerned would undertake to guarantee the added cost, it 
might be different. The only consolation which he could 
otherwise offer was that he was considering the alterna- 
tives of either using the trunk telephone wires for tele- 
graphic purposes, as in the United States, for the double 
purpose, or the adoption of wireless telegraphy in the near 
future. 


In the early hours of Wednesday morning the airship 
Gamma, commanded by Captain Masterson, R.N., left 
Farnborough Common for a non-stop flight to London 
and back. A naval detachment formed the crew, and a 
course was set by compass which would take the airship 
over London. The ascent was made shortly before one 
o’clock, and the Gamma set off at a speed of 35 miles 
an hour. The Thames was crossed near Hampton Court 
Palace, and as London was neared the mists increased 
so much that the crew saw very little of the Metropolis. 
The western suburbs were skirted, and the return journey 
was made via Hounslow, the Thames being crossed 
between Staines and Windsor. During the homeward 
flight it was seen that a snowstorm was driving up, and 
the speed was accelerated, Farnborough being reached 
soon after three o’clock. The airship behaved splendidly 
and some useful instruction in aerial navigation was 
imparted during the trip. 

A NOVEL suggestion for the abolition of all examina- 
tions in practical science of a standard below that of the 
London Intermediate B.Sc. was made by Mr. Douglas P 
Berridge, of Malvern, at the conference of the Association 
of Public School Science Masters, in the course of an address 
on the value of practical examinations as tests of scientific 
knowledge. He suggested that in place of such examina- 
tions the examining body should refuse to admit to any 
paper in science those candidates who could not furnish a 
certificate showing that they had spent a certain number of 
hours working in a well-arranged laboratory. For some 
psychological reason, which he did not understand, Mr. 
Berridge said, an examiner seemed to take far less care in 
the preparation of a paper at the working of which he 
would not be present than in that of one at which he would 
see the candidate at work. Practical examinations on 
science were absolutely unsatisfactory if conducted in 
the absence of the actual examiner. 


THE rumour that the Admiralty is about to lay up the 
fleet repair ships Cyclops, Assistance, and Aquarius, 
and that in future all ships will be sent to dockyards 
for repair, is such a retrograde movement that it is difficult 
to place any credit in it, states a contemporary. Since 
the introduction of repair ships in the Navy the fleets 
have been kept more efficient than they were before. 
If the repair ships are done away withjit is more than 
likely that we shall seldom have a complete battle squadron 
of eight ships together, for it often happens that defects 
occur or injuries are sustained which cannot be made 
good with the ship’s own resources, but can be put right 
with the aid of a repair ship in the course of forty-eight 
hours. If the ship has to proceed to a dockyard for such 
repairs, and the fleet is, say, in the North of Scotland, 
she will probably be absent from her squadron for ten 
days at the very least. In war time repair ships would 
be invaluable, as after an action many vessels will require 
patching up and repair work at the nearest port or road- 
stead before they will be in a fit condition to proceed to 
a dockyard. 
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The Road Board and Road Surfaces. 


THe advent of the motor car brought about a 
condition of affairs in the vicinity of roadways which 
had been more or less unknown since the railways 
caused the abolition of stage coaches. In the old 
coaching days the hedges, trees, &c., near—not to 
mention the travellers on—the main roads were in 
summer time thickly coated with dust, and many 
were the complaints caused thereby. Roads had to 
be made well in those days or such fast speeds as 
were attained would not have been possible ; but well 
as they were made the raising of dust could not be 
prevented. The railways, if they did create a good 
deal of ill feeling in some directions, certainly alle- 
viated this dust trouble, which was of quite objection- 
able proportions in the country districts. The 
slow travelling agricultural wagon or carrier’s cart 
and the light traps of squire, doctor, and farmer were 
comparatively unobjectionable. The motor car, as 
soon as it appeared, swiftly altered matters again. 
Let it be said that the makers of cars did their best 
by experimenting in alteration of design and other 
ways to reduce the dust-raising capacities of the 
vehicles they manufactured. Some were more 
successful than others; but not one produced a car 
which raised no dust. The very speed of the vehicle 
was sufficient to hurl the dust particles into the air, 
and, moreover, the pneumatic tires themselves were 
accused of disintegrating road surfaces by an abrasive 
as well as a pneumatic action. Hence the country 
side for, in some cases, very considerable distances 
on either side of the roads—main or by-way, for the 
motor car penetrates everywhere—is in summer time 
overwhelmed with a pall of impalpable dust as 
white almost as the flour of wheat. This dust settles 
on the leaves of trees and chokes their pores; it 
penetrates into dwelling-houses, rendering it almost 
impossible to open windows facing a roadway, 
and it settles on and seriously detracts from the value 
of fruit—such as strawberries—growing anywhere 
neararoad. It very early became evident that some- 
thing would have to be done to mitigate the nuisance, 
and as the car could not be prevented from raising 
the dust, efforts were directed towards the suppression 
of the dust itself. Many suggestions were made with 
this object in view, and a large number of substances 
was tried on roads with the idea either of keeping 
the surfaces moist or of so consolidating the metalling 
that dust was not formed. Numbers of processes 
claiming to produce dustless and durable roads have 
been brought forward during recent years and many 
miles of roads have been treated with them. Their 
introducers naturally each claimed that their own 
system was the best, and it was an exceedingly hard 
matter for a road authority to know which to employ 
so as to obtain the best value for its money. 

One of the first acts of the Road Board when it 
came into being was to appoint a committee to investi- 
gate this matter. It was decided that the best way 
of testing the respective merits of various road sur- 
faces was to take a length of roadway where the con- 
ditions of traffic were practically the same through- 
out its course and to re-make its surface with alternat- 
ing lengths constructed according to various methods 
and carefully to observe the results. Three districts 
differing considerably in position and characteristics 
were chosen for these experiments. They were :— 
(1) The New Eltham-Sidcup road ; (2) the London- 
Portsmouth road lying in Kingston Vale; and (3) 
in Brill-street, Bagley’s-lane, Harwood-terrace, and 
Sand’s End-lane, all in the Borough of Fulham. 
The experiments in Fulham were specially directed 
towards the determination of the comparative 
advantages of using various road stones and binding 
materials which are available for use by London 
surveyors. At Sidcup twenty-one different surfaces 
were tried, in Kingston Vale five, and in Fulham 





twelve. Each proprietor of a special form of surface 
constructed his particular portion, and by way of 
comparison a length at Sidcup was constructed merely 
with ordinary water-bound granite macadam. All 
the lengths were laid under the general direction and 
supervision of the Advisory Engineering Committee 
of the Road Board. The areas varied from 694 to 981 
square yards at Sidcup ; from 1629 to 2006 square 
yards in Kingston Vale ; and from 246 to 1388 square 
yards in Fulham. They were therefore all on a 
sufficiently large scale to provide a fair test under 
real service conditions. The experiments have been 
conducted in the most methodical and business-like 
manner. Detailed records have been kept of the 
original cost, the cost of any repairs, the condition 
of the roadway in winter and in-summer, the state of 
the surface at different periods, as well as the average 
wear in depth of surface. Records have also been 
made at different times of all the vehicles from bicycles 
to motor omnibuses using the various roads, with the 
weights of each vehicle. It has therefore been possible 
to ascertain with a very fair amount of accuracy 
the weights which passed over the roads during any 
given period. In fact, as far as can be seen, 
nothing which would in any way assist the inquiry 
has been omitted from observation. 

The Committee has recently issued an interim 
report setting out the results which were obtained up 
to November of last year. We deal with it in some 
detail in another column. Naturally no final decision 
has been arrived at with regard to the large majority 
of the surfaces under observation. It is remarked 
that it is impossible in the report to do more than note 
the behaviour of the various materials and methods 
of road construction during the period which has 
elapsed since they were put to work, and that it will 
be impossible to form any final opinion until the 
various sections coated require renewal or re-coating. 
Nevertheless, the report contains some most interest- 
ing data. The trials were begun in the latter half 
of the year 1911. Before a year had passed the 
ordinary macadam surface had become entirely worn 
out. A macadam surface simply treated with tar 
was renewed in fifteen months, though it is said of it 
that it would have lasted in fair condition for another 
six months. Some of the other surfaces—we need 
not here specify them—have not given satisfactory 
results, but the large majority of the remainder is 
still in operation, and though on most of these money 
has had to be spent in repairs, yet it cannot be said 
of any one of them that it is as yet worn out. It is 
interesting to note that in a traffic census taken on 
the Sidcup road it was ascertained that vehicles 
representing an aggregate of no less than 3547 tons 
weight passed along the road in one day. In Kingston 
Vale the aggregate is as much as 5400 tons per day, 
the width of the road being 30ft. In Fulham the traffic 
is not so heavy, but even so it amounts to over 2000 
tons perday. In each case, therefore, the traffic over 
the roads is amply sufficient—even though it may not 
always be at the same rate as when counted by the 
Board’s officials—for an accurate opinion to be even- 
tually formed as to the relative performances under 
very fairly severe conditions of the different surfaces 
now under observation. It is clear, therefore, that 
in these three places the Road Board is accumulating 
a mass of information which will be invaluable to it, 
and we gather that it will shortly add to its sources 
of knowledge, as it has nearly completed arrangements 
with the Buckinghamshire County Council to lay 
down at an early date trial lengths of surface on a 
road of moderate traffic. On these it is proposed to 
gain additional experience as to the wearing proper- 
ties of various forms of bituminous-bound materials, 
and especially to test the questions on which further 
experience is needed as regards the sizes or gauges to 
which stones should be broken for roads with a bitu- 
minous binding material. 


The Measurement of Indicated Horse-power. 


Tuart the ordinary pencil-and-drum type of engine 
indicator is very far from being an instrument of 
precision is a fact with which all engineers have 
since James Watt’s time been fully acquainted. 
Nearly everything connected with it is only an 
approximation to what it should be ideally. The 
reducing gear controlling the motion of the barrel 
gives in the vast majority of cases only an approxi- 
mate reproduction of the piston motion. The con- 
necting cord is only approximately free from stretch- 
ing. The pencil motion is only approximately in a 
straight line and only approximately proportional 
to the indicator piston motion. The piston displace- 
ment is only approximately proportional to the 
pressure in the engine cylinder. Friction and vibra- 
tion are only approximately absent. Add to this 
catalogue of approximate virtues the fact that the 
area of the indicator diagram cannot, even with the 
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best of planimeters, be determined positively free 
from error and we are forced to conclude that instead 
of criticising the inaccuracies of the instrument we 
should wonder at its giving the value of the mean 
effective pressure as correctly as it does. Some of the 
errors may, of course, cancel or reduce the effects of 
others. For instance, the stretch of the cord may 
partially or completely nullify the curvature of the 
pencil’s vertical movement. Some of the errors, 
again, are allowed deliberately to appear and might 
be completely eliminated if we so desired. Thus a 
mathematically accurate reducing gear and a mathe- 
matically accurate pencil motion are not impossibili- 
ties and are, in fact, sometimes provided. But in 
ordinary practical conditions the indicator and its 
associated gear are open to all the defects which we 
have enumerated above and frequently to others of a 
more specialised nature which we have not men- 
tioned. Such being the state of matters it may appear 
strange to some that with all the resources of modern 
science at hand the engineer should persist in measur- 
ing the indicated horse-power of his engines by means 
of such an admittedly imperfect instrument. It is 
in this light that Mr. J. G. Stewart approached the 
subject in his paper last Friday night before the 
Institution of Mechanical Engineers. Believing that 
the indicator should either be made an accurate instru- 
ment or a ready means devised for measuring its 
errors, he undertook an investigation of the behaviour 
of some typical examples. The results of his work 
are set forth elsewhere in this issue. That they are 
of considerable interest may be taken for granted. 
That they will make much difference, or any at all, in 
either the construction or use of the ordinary type of 
indicator we very much doubt. 


The questions involved in this matter of the accu- 
racy of indicators have really very little to do with 
the instruments themselves. They are almost entirely 
bound up with the general practice of motive power 
engineering. We do not believe, for example, that 
indicator makers willingly or unwillingly turn out 
inaccurate instruments solely because any increase 
of accuracy would be accompanied by a decrease in 
the power of the appliances to withstand rough 
handling. We have yet to learn that accuracy and 
strength are incompatible in engineering. The 
ordinary indicator in its present form is imperfect, 
we hold, simply because the general practice of motive 
power engineering does not require it to be perfect. 
The prime uses of the indicator in practice are two in 
number. It is employed as a means of measuring the 
mean effective pressure in an engine cylinder and as a 
means of checking the action of the valves and the 
valve gear. As regards the first of these, the accuracy 
of our measurement will be reflected in our figure for 
the indicated horse-power provided we know— 
and we never really do—the area of the piston, 
and the mean piston speed at the moment the 
eard is taken, correctly. The indicated horse- 
power of an engine as a figure by itself is, 
however, of no use to anyone. Once an engine 
is built it is the brake horse-power and the pounds of 
coal or gallonsof oil or cubic feet of gas per brake horse- 
power-hour, which are the really important factors. 
To measure the brake horse-power of an engine is, 
however, a much more difficult task than to measure 
the indicated horse-power, and in the case of a steam 
engine it is not always convenient to carry out a 
complete boiler trial. Hence in practice we usually 
watch over the output of an engine by measuring the 
indicated horse-power, and supervise the efficiency 
with which the work is being done by measuring the 
ratio of brake to indicated horse-power. The absolute 
value of the indicated horse-power is in neither case of 
much importance. So long as the percentage error is 
constant the comparative performance of the engine 
will not be misjudged. In all cases, too, according 
to Mr. Stewart, the errors of the indicator result in 
the indicated horse-power being brought out higher 
than it really is—from something less than 5 per cent. 
on the average in the case of an ordinary simple 
steam engine to something like 7 per cent. on the 
average in the case of a Diesel engine. It follows, 
then, that if we know the brake horse-power correctly 
our estimation of the mechanical efficiency will always 
be lower than it really is, the percentage error being 
slightly greater than the percentage error in the 
indicated horse-power. The present defects of the 
indicator therefore cause the engine builder to err 
on the safe-siéle as regards the figure which he gives 
for the mechanical efficiency. The question, however, 
naturally arises whether we can measure the brake 
horse-power of an engine any more accurately 
than the indicated. We know of no investigation 
into this matter comparable with Mr. Stewart’s 
work on the accuracy of the indicated horse-power 
measurement. We will therefore content ourselves 
with merely pointing out that if there is the same 
percentage error in both measurements, the apparent 








mechanical efficiency will be the true mechanical 
efficiency. As regards the accuracy of the indicator 
and its influence on the valve setting question, 
we are in this not concerned with the mean effective 
pressure, but with the correct adjustment of the 
times when the valves open and shut and the amounts 
by which they are open at certain given instants. 
Mr. Stewart does not deal specifically with this 
aspect of the matter, but it is obvious that pencil 
friction—the most important cause of error influencing 
the mean effective pressure measurement—can have 
very little bearing on the subject. The stretching 
of the cord is, we fancy, the most likely defect to 
cause any trouble under this head for it will retard 
or accelerate the points on the diagram corresponding 
to admission, cut-off, exhaust, and compression. 
The effect will, however, be almost microscopic in 
most cases, and can safely be neglected. The 
presence or absence of super-compression or wire- 
drawing will not be masked by the combined agency 
of all the defects commonly present in the indicator, 
for it is one of the peculiarities of the subject that the 
inaccuracies of the instrument alter the mean effective 
pressure without materially altering the general 
shape of the diagram— inertia effects being excepted. 

For these reasons, then, we believe that ordinary 
practical engineers may safely continue to use their 
favourite indicators without feeling uneasy about the 
defects which Mr. Stewart has been investigating. 
We have, of course, confined ourselves to the purely 
engineering side of the matter. The indicator is, 
however, being increasingly used for such work as 
the determination of the specific heat of gases and as 
a means of studying the interchange of heat between 
the working fluid and the cylinder walls. For such 
purposes a very accurate instrument, or one of which 
the error is known, is essential. But this is a matter 
for the physicist rather than the engineer. The 
indicator maker will also no doubt benefit from the 
results of Mr. Stewart’s researches. We would point 
out, however, to such makers as may be led to study 
the paper that the first requirement of the big majority 
of their clients is not a more accurate instrument, 
but one the error of which is constant, or at least 
variable according to some well-defined law. We do 
not, of course, mean by this, or by anything which 
we have said above, that an unlimited degree of error 





is tolerable. An error of, say, 10 per cent. or more is 

not unknown, and cannot be ignored. But we do con- 
tend that absolute accuracy is not needed, and that in | 
ordinary work a guarantee that the error would not ex- | 
ceed, say, 5 to 6 per cent. would meet all requirements. 


The American Steel Trade. 


Tue United States iron and steel industry presents 
some curious features. In the past year production, 
measured in terms of pig iron, has just about touched 
30,000,000 tons, against less than 14,000,000 tons 
as recently as 1900. Nevertheless, it will be found, 
when the complete figures are available, that the 
exports of iron and steel in 1912 have not exceeded 
2,800,000 tons, against British exports of 4,800,000 
tons, out of a national output scarcely one-third as 
large as that of America. Ever since the United 
States began to produce iron and steel on a large 
scale there have been fears in this country that our 
American rivals would also export on a large scale. 
It is not going too far to say that the dread of over- 
whelming American competition in iron and steel, 
particularly in the “ nineties ” and the first few years 
of the present century, seriously checked the invest- 
ment of capital in British industry. It was thought 
that America, with enormous reserves of ore and coal, 
cheaply mined, would be able to undersell almost 
all competitors. When, between 1897 and 1900, 
American exports increased from half a million to 
over 1,000,000 tons a year, and there were great 
accounts published showing how much more cheaply 
steel could be produced in the United States than in 
the United Kingdom, it was predicted that the new 
country would soon dominate the world’s steel trade. 
But it so happened that home demand continued to 
grow at such a pace that our rivals had little surplus 
available for export. By 1903 their exports had 
fallen to 300,000 tons, though production had reached 
18,000,000 tons (in pig iron) in that year. Capacity 
continued to be vastly increased. In 1907 output 
reached 25? million tons, but even in that year the 
United States exported only 1,300,000 tons. In 
the closing weeks of 1907, it may be recalled, there 
was something like a financial panic tn America. 
The result was that for two years or thereabouts the 
United States demand for steel failed to employ the 
mills beyond about half capacity. In the circum- 
stances it was only natural to suppose that a great 
export campaign would then be indulged in. There 
was a world’s export trade in iron and steel aggre- 








gating 12,000,000 tons a year, mostly done by Britain 


and Germany. Why then should the Americans 
keep nearly half their furnaces and mills idle simply 
because home demand had fallen off ? Why not take 
at least 8,000,000 or 10,000,000 tons of export busi- 
ness ? In 1908 the United States did not export even 
1,000,000 tons of iron and steel. They shut down 
more than 40 per cent. of their capacity. 

In certain quarters it was said at the beginning of 
the depression following October, 1907, that our 
American rivals welcomed the opportunity of over. 
hauling their plants, relining furnaces and so forth, 
after working at high pressure so long. That was 
the first explanation given of the decline, insteai of 
the anticipated great increase, of American exports, 
When the depression lasted too long for this conten- 
tion to hold, it was next agreed that our United 
States’ competitors were refraining from securing 
employment by means of “ dumping ” abroad because 
they were anxious to co-operate with their British, 
German and other rivals. There was talk of a great 
international steel syndicate, or price maintenance 
agreement. Indeed, there were efforts in that 
direction. But they came to nothing. The Steel 
Trust, however, began to export a certain proportion 
of its output, chiefly to Canada. On the other hand, 
the “ independents ” as they are called—the American 
steel makers who are outside the Trust—have hardly 
exported anything for eight or ten years, whether 
booms or slumps have been the order of the day. 

The real explanation, of course, is that the ordinary 
American steel concern cannot undertake exportation 
on any large scale, on account of the high costs of 
production, coupled with the long distances to sea- 
board. When the United States’ capacity of pro- 
duction was less than half what it is now, costs were 
low. But just as there has been great industrial 
expansion in this line, so have the costs of mining, 
smelting and manufacturing rapidly risen. Mining 
royalties have been forced up. Wages and taxes 
have advanced. Mining has become deeper and more 
difficult. Ores have got leaner. Thus it may be 
said, roughly, that coal, coke, ore and pig iron cost 
nearly twice as much now in America as they did in 
the “nineties.” Without co-operation in the sale 
of exports at less than home prices, the independent 
American steel makers cannot hope to do any foreign 
trade, save in special lines, perhaps, and political 
feeling renders co-operative dumping impossible, even 
if it were desirable. The Steel Trust is only able to 
export by virtue of its complete organisation, enabling 
it to eliminate profits from all processes save the 
final stage of manufacture, and it is even alleged that 
the Trust takes lower prices for exports than for home 
orders. For us the outstanding features are that even 
at this late date the vast United States are exporting 
less than 3,000,000 tons a year ; that nearly the whole 
of that trade is done by one American concern— 
the Steel Trust ; and that even this mighty company 
is only getting a meagre profit on its exports. This 
brings us to the vital point—the real competitive 
power of the American steel trade. It has been 
assumed that because the Trust hes largely increased 
its capacity, and doubled its foreign trade since 1909, 
that we may look for a continued substantial increase 
of American competition in steel, and that we shall 
be relegated to third position in iron and steel ex- 
portation, as in production. But this does not neces- 
sarily follow. It may very likely happen that when 
the next slump occurs’in the American home demand 
American exports will also drop, as in 1908. There 
is ground for the opinion, as we shall see in a moment, 
that the Trust cannot export more than a pretty 
definitely fixed proportion of its output—in other 
words, that if and when home trade declines 
exports must also be cut, for exportation can 
only be done at the expense of, and in propor- 
tion with, the profits of the home trade. Here 
it must be noted that in the last year or so, on 
account of restricted capacity—to say nothing of 
strikes—British producers have not been able to 
take anything like all the business offering in some 
lines, and that German competition has not been up 
to its usual keen pitch. In these circumstances, 
United States’ exports are remarkable for the small- 
ness rather than the largeness of their increase. 
When, therefore, current extensions, both in Britain 
and Germany, are completed, capacity here increased, 
and the inevitable slackness in the world’s demand 
brings prices down again, concurrently with a slump 
in the United States, how will our American rivals 
be able to retain, much less increase, their present 
volume of iron and steel exports ? 

The Steel Trust, with which almost alone we have 
to reckon on the point of American competition 
now-a-days, is having a bad time. To meet its most 
necessary standing charges, depreciation, &c., and 
its moderate dividends, the Trust now needs about 
110,000,000 dols. a year, yet it will be found, when we 
get the complete returns, that in 1912 the Trust 
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earnings have not exceeded 106,000,000 dols. On its 
finished output for sale, excluding profits altogether 
on its vast mining, carrying and smelting operations, 
and without a cent allowed for depreciation of its 
enormous properties, the 1912 earnings will not 
reach 9 dols. per ton. In the ten years 1902-11, the 
earnings averaged 14 dols. a ton. Out of that no 
great reserve fund was built up, and no great dividends 
were paid. It is evident, therefore, that in this 
boom year 1912 the '‘lrust has been selling on the 
smallest possible margin of profit. In other words, 
productive costs in the American steel industry are 
now so high that they leave the most meagre profits, 
even when trade is booming and foreign competition 
js slack. From this it seems to follow that the day 
when America can really offer serious competition in 
the world’s neutral markets is still somewhat remo’e. 








EXPERIMENTS WITH ROAD SURFACES. 


\s many of our readers will be aware, a series of 
different kinds of road surfaces has been laid down at 
Sidcup under the direction of a Committee appointed 
by the Road Board, with the object of taking observa- 
tions of the wearing qualities of each. It is not so 
well known that simultaneously similar experiments 
have been proceeding in Kingston Vale and in Fulham, 
but such is the case. 

The Committee has just issued an interim report, 
which, in spite of the fact that it has not arrived at 
a final opinion regarding the various surfaces under 
observation, contains some instructive data. We 
discuss the experiments generally in another column, 
and need only here say that they appear to have 
been carried out in the most business-like way and 
with great fairness. 

Accompanying this article are two tables, in which 
we have collected and arranged what appear to us 
to be the salient features of the results arrived at 
up to the date of the report, which, although dated 
this month, apparently only deals with results up 
to the 12th November last. The first table deals 
with the Sidcup experiments, and the second with 
those in Kingston Vale and Fulham. An examination 
of these tables will give a good idea of the behaviour 
of the various surfaces up to the date mentioned, 
but it was not possible to embody in the tables the 
exact nature of the materials used in every case. 
We will therefore proceed at first to give further 
details under this head. 

In the first two sections at Sidcup, which, it may be 
added, were laid by the Kent County Council, the 
stone used was Hornfels or Elvan granite from Penlee, 
in Cornwall. It was broken to gauges 2}in. down to 

jin., and cost 12s. per ton delivered on the road. 
Five per cent. of binding chippings ranging from 
jin. down to dust were employed. These came from 
Penlee, and cost 7s. 6d. per ton delivered on the road. 
The stone was first laid 4}in. thick and consolidated 
by rolling dry to 2}in. thick. For final consolidation 
5 per cent. of clean sharp local gravel were added. 
This material cost 5s. per ton delivered. In experi- 
ment No. 2, after the coating had dried it was tarred 
with Tar No. 1 (Road Board Specification No. 4) 
applied in two coats. This was finished on June 17th, 
1911. The tar surface lasted till October. By the 
middle of November the tar had become so soft that, 
as far as possible, it was removed. By the end of 
March, 1912, there was little trace of the tar left, 
saving for a width of about 18in. at the margins. 

Section 3 was made by the Kent County Council 
with single pitch grouted macadam, in accordance 
with Road Board Specification No. 3. Hornfels 
or Elvan granite was again employed. The aggre- 
gate contained 60 per cent. 2}in. gauge, 35 per cent. 
sizes graded from 2}in. to 1}in.—these costing 12s. 
per ton delivered on the road—and 5 per cent. chip- 
pings of the same stone varying from jin. down to 
jin., costing 7s. 6d. per ton delivered. The binder 
used was pitch complying with Road Board Specifica- 
tion No. 6, the quantity used being from 2 to 2} 
gallons per yard super. In Section No. 4—double 
pitch grouted macadam—also carried out by the 
Kent County Council, Road Board Specification 
No. 4 was followed. There was a lower layer of 
broken up caleareous sandstone (Kentish ragstone) 
graded from 3in. down to 2in. This was consolidated 
by rolling, and the pitch binder—the same as in 
Section 3—was poured in, but not brought up to 
the surface of the stones forming the layer, but only 
to within about }in. of the surface. The upper layer 
consisted of Hornfels or Elvan granite broken to 
l}in. gauge, with 5 per cent. chippings. The quan- 
tity of pitch required for the double grouting for the 
two layers was approximately 3 to 3} gallons per 
yard super. 

Section 5—Durax armoured paving—was laid 
by Durax Dustless Roads, Limited. Fifty per cent. 
of the granite cubes employed were obtained from the 
company’s Swedish quarries and Rixo, the remainder 
from its Enderby Quarry, near Leicester. The sizes 
of the cubes varies from 7 cm. to 9cm., and the 
finished depth of paving is about 3}in. The grouting 
mixture is composed of coal tar pitch tempered with 
creosote oil or tar, into which has been stirred about 
30 per cent. of fine dried sand. This is applied in a 
boiling state, and is forced into the interstices with a 





rubber squeegee, the whole surface being then 
covered with hot chippings before the grouting has 
solidified. The consolidation was brought about 
by hand ramming and steam rolling. The expected 
life of this surface is stated to be at least twenty 
years. 

Section 6—macadam road surface with ‘‘ Plascom ”’ 
as binder—was installed by Plascom (1909), Limited, 
of Wolverhampton. Penlee 1}in. stone was employed, 
and the binder, which is of a bituminous nature and 
for which it is claimed that, owing to its adhesive 
properties, it will keep the macadam surface intact 
until worn out by disintegration, was applied in a fluid 
state at a temperature of 280 deg. to 300 deg. Fah. 
The surface is consolidated by rolling in the ordinary 
way, and it is claimed that complete consolidation 
takes place during construction. 

Section No. 7—surfaced with ‘‘ Cormastik ’’—was 
laid by the British Cork Asphalt, Limited, of 85, 
London-wall, E.C. ‘*‘ Cormastik’”’ is composed of 
tin. to jin. granite or basalt chippings, sharp Thames 
sand, powdered Sicilian rock asphalt containing about 
10 per cent. of pure bitumen, and Portland cement. 
The binder employed is refined Cuban natural asphalt. 
The compacted macadam road is first swept and then 
painted with a bituminous solution. The aggregate 
is then run on in a heated condition, wooden floats 
are used for levelling, and the material is then rolled 
to a smooth surface by a 3-ton roller. Setting is 
said to be so rapid that traffic can be allowed within 
an hour after completion. 

Section No. 8 was of tar macadam provided by 
Chittenden and Simmons, Limited, of Maidstone. 
The aggregate consisted of calcareous sandstone— 
Kentish rag—from the contractors’ own quarries 
at Borough Green. Seventy-five per cent. of it 
ranged from 2}in. to 2in. and 25 per cent. of smaller 
material, the top surface being sprinkled with stone 
varying from lin. to in. to fill in the interstices. 
Prepared tar and pitch were used as the binding matrix. 
The broken stone is dried and mixed with the boiling 
preparation in a rotary mixing machine kept hot. 
The material is then laid cold and steam rolled, the 
surface being then dressed with boiling tar and fine 
grit. : 

The Tar Slag Macadam—Sections 9 and 10—of 
Constable, Hart and Co., Limited, of Clarence House, 
Arthur-street West, E.C., is composed of blast fur- 
nace slag ranging in size from 2}in. down to }in. 
The binder is distilled tar without the admixture of 
any other material. 

In Section 11, prepared by Tarmac Limited, of 
Ettingshall, Wolverhampton, the aggregate consisted 
of blast furnace slag broken to sizes varying from 
2lin. down to }in. and treated with the company’s 
special tar composition before being sent out from the 
company’s works. The treatment is carried out 
before the slag has had any chance of absorbing 
moisture, that is to say, actually before it has cooled. 
The binding material is a mixture of refined or dis- 
tilled tar, pitch, and other materials, and is specially 
prepared by the company. 

Roadoleum Asphalt—Section 12—laid by Mr. W. 
H. Stansbury, of 37, Moorfields, Liverpool, is com- 
posed of Darbishire’s Penmaenmawr Enstatite Dia- 
base and Penlee Elvan graded from 1?in. down to 
3in. The binding material is a pure bituminous 
asphalt product called ‘‘ Roadoleum.”” The stone and 
this material are mixed by hand on the site. 

In Section 13—‘* Roemac,” supplied by Rocmac 
Limited, of Victoria-street, Westminster—the aggre- 
gate was composed of Hornfels or Elvan granite 
gauged from 2}in. to 2in. The binder is a silicate- 
saccharate-carbonate, the foundation of which is 
silicate of soda, sugar, and carbonate of lime. The 
sugar is not for adhesive purposes, but to assist the 
chemical action of the silicate on the carbonate 
and to assist the resistance of the matrix to frost. 
The mixture is said to be quite waterproof. The 
matrix is formed by mixing this binder with crushed 
limestone and is applied cold and rolled. It is a 
slow setting binder. 

The Tar Macadam, Section No. 14, of Taroads 
Syndicate, Limited, of 9, Victoria-street, West- 
minster, is composed of broken blue Guernsey granite 
mixed with the Taroads bituminous composition. 
The stone is dried and heated before being mixed with 
the composition in a mixer. 

Sections 15 and 16 were composed of Tar Macadam 
laid by Bristowe and Co., Limited, of 20, Tothill- 
street, Westminster. For this broken Brundrit’s 
Penmaenmawr Enstatite Diabase, in sizes vary- 
ing from 2in. down to }in., is coated with ‘‘ Tarvia.”’ 
In Section 15 the stone was rolled dry and grouted 
with ‘ Tarvia,” the surface spaces being filled with 
Tarviated chippings. In Section 16 the stone was 
apparently first coated with Tarvia before being 
rolled. 

In Section 17, provided by the Roadamant Com- 
pany, Limited, of 65, London-wall, E.C., the material 
employed is refined Trinidad bitumen, natural rock 
asphalt, stone chippings and the Roadamant mixture. 
The stone was Enderby granite, broken to }in. gauge. 
The mixture contains cement and other ingredients. 
The bitumen and asphalt are melted in a cauldron 
and the other materials added. The composition is 
spread on in the same way as mastic asphalt. 

Lithomac Asphalt Paving—Section 18, laid by the 
Limmer Asphalte Paving Company, Limited, of 
Caxton House, Westminster—consists of crushed 





granite, whinstone or similar hard stone passed through 
lin. mesh, sharp sand, silica sand, pure limestone 
powder and refined elastic bitumen. The latter is 
melted in a tank in a machine in which the heat can 
be controlled. The stones, &c., are heated and 
immersed in the melted bitumen. It is spread evenly 
over the foundation with hot iron rakes and then 
rolled. 

Section 19, laid by Taroads Syndicate, Limited, 
is made with “‘ Pitchmac,”’ which consists of two layers 
of broken Guernsey granite, each layer being sepa- 
rately rolled and grouted with the company’s “ Pitch- 
mac ” bituminous mixture, about the composition of 
which no information is given. 

Section 21 was coated with a natural asphalt 
matrix by the Val de Travers Asphalte Paving Com- 
pany, Limited, of Hamilton House, Bishopsgate, 
E.C. Hornfels or Elvan granite broken to l}in. 
gauge was rolled to the proper contour and then the 
matrix, which is composed of Trinidad bitumen and 
natural rock asphalt was applied in a melted con- 
dition, filling up the interstices to the surface level 
of the stone. Granite chippings were then spread 
over the whole area and when the matrix was cooling 
a roller was passed over it two or three times. 

Section 21, laid by the same firm, was formed of 
natural rock asphalt without the addition of any 
other materials. 

In Section 22, constructed by the Trinidad Lake 
Asphalt Paving Company, Limited, of Britannia 
Wharf, Townmead-road, S.W., the aggregate was 
composed of broken Channel Islands granite, 60 per 
cent. of which was retained on a gin. mesh and passed 
by a 1}in. mesh, and 40 per cent. retained on a jin. 
mesh and passed by a gin. mesh. The binder is re- 
fined Trinidad bitumen mixed with 80 per cent. of 
fine material which has passed a jin. mesh. The 
mixture is laid hot. Section 23, laid by the same 
firm, has a surface composed of clean sharp sand, 
all passing a tin. mesh, with a proportion of filler 
to form 85 per cent. of the composition and refined 
Trinidad bitumen. The mixture is applied hot. 

The materials used in the various Kingston Vale 
sections are similar to those described in the fore- 
going, while those for the Fulham trials are described 
in Table II. It will be seen in what a large propor- 
tion of cases tar, pitch, asphalt, bitumen or like sub- 
stances play a part, and between what wide limits 
the prices for different systems vary, t.e., from 2s. 
to 9s. 3d. Moreover, some of the cheaper systems 
have so far shown up remarkably well. With 
regard to prices there is an important point which 
should be borne in mind. The costs per square 
yard given in the report and reproduced in our tables 
are—except in the cases of the lengths laid by the 
Kent County Council—the amounts actually paid 
to contractors for comparatively small lengths laid 
under expensive conditions. They cannot, therefore, 
be used as indicating the cost of laying the various 
materials in large quantities under average com- 
mercial conditions. It is also pointed out with 
regard to the price of ‘‘ Cormastik ’’—Sidcup, Sec- 
tion 7—that the contract price, and that actually 
paid, was 2s. per yard super for a thickness of material 
of lin. As actually finished, the thickness proved to 
be l}in. 4ft. from the channel to 23in. in the centre 
of the road, so that, to use the words of the report, 
‘““the price paid cannot be regarded as any guide 
towards the cost of this material laid down to the 
thickness required for practical use.” 

A noticeable point is that leaving out the two 
first sections at Sidcup, in which there was only an 
ordinary water-bound macadam road, and a similar 
construction treated with a surfacing of tar, the 
returns regarding the amount of scavenging required 
are in all cases save one either “very little’ or 
** confined to the removal of horse droppings.”” The 
one exception was in the case of “* Rocmac,”” where 
it is given as being “less than on ordinary water-bound 
road.” The scavenging of Section No. 1 at Sidcup 
was more than that on any other, and had to be done 
twice per day in the winter, while on Section No. 2 it 
was ‘‘considerable, especially when the tarred 
surface commenced to break up.’”’ The mere tarring 
process, however, the cost of which would appear to 
be $d. per square yard—i.e., the difference between 
2s. 8d. and 2s. 74d.—evidently lengthens the life 
of an ordinary macadam road, for though Section 2 
was actually relaid at the same time as Section lI, 
it would have lasted another six months in fair con- 
dition. 

The statistics of t-affic passing over the roads is 
exceedingly interesting. In the first table, figures 
are given of a series of observations on the Sidcup road 
during a period of fourteen days in September, 1910. 
During this time 37,689 vehicles passed, and 15,500, 
of these were bicycles. The average weight, however, 
came very near to being 1 ton. Two years later, 
in a test taken over seven days in August, 1912, 
16,041 vehicles passed, and the average weight had 
risen to just over 1} ton. In 1910, 2691-4 tons 
passed along the road per day; in 1912 this had 
fallen to 2292-0 tons. Put in other words, whereas 
in 1910 112-1 vehicles representing a total weight 
of 14-7 tons per yard width of carriage-way passed 
the observation point, in 1912 the average had fallen 
to 94-1 vehicles, but the weight had risen to 20-95 
tons per yard width of carriage-way. This is signi- 
ficant of the constantly growing weight of particular 
vehicles, and of the astonishing increase in the use 
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TABLE I. 
Details of Experimental Road Surfaces at Sidcup. 





Number Original | Average Condition of 
Date of cost Cost | wear in surface 
Nature of road surface. of superficial per of | depth of on Remarks. 
completion yards superficial repairs. jsurfacefor, November 12th, 
Wasted. yerd. | 12 months 1912. | 
ae; Ge aa “Tnohes. | ; 
1. Ordinary water-bound granite macadam . wei of 15:63:11 795 2 % 19 0 8 | 56 ! Practically worn out by June, 1912 
2. Ordinary water-bound granite macadam surface tarred 
by painting . wie ag EERS STE 17:6:11 721 ss 9 O FF .29 — | Tar gone by March, 1912 : 
3. Single-pitch grouted macadam $3:7:11 759 oe 19 9 7 | 04 Good | Repairs ees Seneery by starting and stopping 
| of motor omnibuses 
4. Double-pitch grouted macadam .. 11:7:11 713 5 7} 18 19 2 | .08 Good — ee agrd 
5. Durax armoured paving aes &:7:11 802 7 6 - | .25 Good | Rather noisy with iron tires 
6. Macadam treated with Plascom #2 7:7:11 727 490 8 6 B& . 06 Small repairs | Supported the traffic with little or no sign of disi ress 
| necessary | 
7. “* Cormastik ” 5:8: 11 818 2 0 912 8] .29 Undergoing exten- 
| sive repairs , ' 
8. Tar macadam (Ch ttenden and Simmons) 13:7:11 831 2 8 10 5 | 66 ad Supported the traffic well 
9. Tar slag macadam (Constable, Hart and Co.) 22:7:11 888 o°4 15 17 7 2é Fa | Has stood well ; ’ 
10. Tar slag macadam (Constable, Hart and Co. ) 20:7:11 794} 4 0 S50. 4 31 Good" | Shows comparatively little wear 
11. * Tarmac ’ . ee Se 27:7: 11 852 3 83 6 6 @| 27 Quite good In excéllent condition ; 
12. ** Rodoleum ” asphalt 6:8:11 792 4 0 715 @ 44 — Unsatisfactory from date of completion 
13. ** Roemac ” we 3:8: 11 707 3.0 7 2 ge 4 Fair | Dust and noise complained of 
14. Tar macadam ( (Taroads, Limited) 6:8:11 798 ee 9 8 sg . 06 Fair’? | One of the best sections 
15. Tar macadam (Bristowe and Co.) 4:8:11 703 4 1} 56 0 8B aay Fair Never been quite satisfactory ; 
16. Tar macadam (Bristowe and Co.) 26:7: 11 694 4 6 10 3 OB saa Rather rough | Shows unevenness of surface, depressions and WAViness 
17. Roadamant as) ee ae Se: 7282 813 9 3 88 15 9h - 06 Good This section has a pleasant surface, but it creeps 
18. “* Lithomac ” asphalt paving 10: 7:11 846 5 6 un 3-3 .18 Fair: Repairs in Surface creeps and shows undulations 
hand 
19. ** Pitehmac”’ .. 82.3:9 48 846 5 8 78-2 26 Quite good ‘ A really good section ” ; 
20 Netural asphalt matrix (W al de Travers) 2h ie ° | 981 4 0 018 Ob .08 Good Little wear, but slightly wavy and somewhat stick) 
21. Asphalt macadam (Val de Travers) 29:7:11 835 5 8 (204 14 OB 14 Quite fair Had become so broken up by December, iy as to be 
almost[dangerous, and was suaseqnently repaired 
22. Trinidad asphalt macadam (3in. coating) .. 26:6: 11 734 4 6 2 4 8 Quite good Slightly wavy, but comparatively noiseless and one 
of the best 
23. Trinidad asphalt macadam (lin. oe surface on 3in. ! : 
of asphaltic concrete) .. . . a E --| 20:6: 11 799 7 6 17 A | Quite good Shows little signs of wear ; quite one of the best 


1 Surface entirely reconstructed in single-pitch grouted 
September, 1912, at a cost of £75 17s. 14d., but would have 
out at date of report. 5 Including £5 12s. 3d. for surface 
for dressing surface with tar in April, 1912. 
reconstructed between August 3rd and November, 1912 
13 Includes £6 13s. 8d., the cost of re-surfacing with Tarvia 
and November, 1912. 
by Water Board’s operations. 


1. Tar slag macadam (Constable, Hart and Co., Limited) 9: 
2. ** Tarmac * (Tarmac, Limited) peta 81: 
3. Bituminous macadam (Taroads, Limited) (1 . 20: 
4. Bituminous macadam (Taroads, Limited) (2) ..  .. .. 6: 
5. * Pitchmac,”’ Brodie’s system (Taroads Syndicate, Ltd.) .. 5: 
1. 60 ©, granite and 40 °, Trinidad bitumen 31 
2. 60 % slag and 40 °% Trinidad bitumen 29: 
3. 60 %, clinker and 40 °, bituminous matrix 26: 
4. 60 % gritstone and 40 % bituminous mixture 27: 
5. 60 ©, Kentish ragstone and 40 % bituminous matrixé 28: 
6. 60 6 Kentish ragstone and 40 oP bituminous matrix® 5 
7. 60 % granite and 40 % bituminous matrix”? 3 
8. 60 ° granite and 40 °%% bituminous matrix" .. .. .. 3 
9%. Foundation old tar macadam and bituminous matrix 12 


(bitumen only) laid in two layers, the surface being 
brushed with ‘dry cement?2 


10, Foundation of old tar macadam surfaced wi vith bituminous 12 
matrix in two layers, surface brushed with dry 
cement 

11. 60 % granite and 40 © 6 bituminous matrix! ss} © 

12. 60 ©, Kentish ragstone and 40 ° bituminous matrix" ong 


* Exclusive of cost of subsequent dressing with tar and 
was brittle top dressing and chippings rasped away, 
extreme end of section. 6 Matrix made up of 80 per cent. 
ments not taken since April, 1912. 9 Matrix made up o 
compo. 1 Matrix made up of 70 per cent. bitumen and 30 
to a thickness of lin. 4% Matrix made up of 80 per cent. 


of the motor omnibus. Thus, in 1910 there was 
an average of only 16-8 motor omnibuses per day ; 
in 1912 this had risen to 330-8. Curiously enough 
~or perhaps in consequence ?—the numbers of 
bicycles had fallen from 1107-1 to 750. 

The figures for the Kingston road were taken in 
June, 1911, and September, 1912, and are therefore 


hardly comparable the one set with the other. The 
results were as follows: 
June 10th to Sept. 21st to 
16th, 1911. 28th, 1912. 
Total tons per day 5694-2 5081-82 
Total tons per hour 7 237 «3 211-74 
Total tons per yard width per 
hour ; ; 25-04 20-55 


It is noticeable, however, that instead of going up, 
the tons per yard width have actually gone down. 
The figures of average wear in depth of surface for 
twelve months are rather puzzling. They vary from 
something immeasurably small to -46in. We leave 
out Section 1 and Section 8 (Sidcup), the former 
because it is not comparable with the others, the 
latter because outside causes have affected it. The 
divergence in the others is extraordinary. At the 
one end of the scale there is a wear of nearly }in. a 


15 Exclusive of cost of subsequent repairs to 34 super yards. 
18 Surface dressed in August, 


so that after a few weeks surface became uneven ; 


macadam in September, 1912, at a cost of £101. 
lasted in fair condition for another six months. 
tarring. 6 Including £5 11s. for surface dressing. 


% Relaid in single-pitch grouting in September, 1912, at a cost of £147 13s. 


‘Includes cost of surface dressing with a tar mixture. 


and granite chippings. 


1912, 19 Repairs just executed. 


TABLE II. 


Details of Experimental Road Surfaces in Kingston Vale. 


bitumen and 20 per cent. tar compo. 
f 80 per cent. bitumen and 20 per cent. tar compo. 
per cent. tar compo. 
bitumen and 20 per cent. tar compo. 


year ; at the other end something that is so slight 
that it cannot be measured. Moreover, the figures 
are at times hard to reconcile with the other data 
given concerning the behaviour of the surfaces, and 
a little further explanation of them would be desirable. 

Summing up the general results of the experiments, 
it may be said that the very large majority of the 
treated surfaces did not give trouble from dust in 
the summer or from slipperiness in the winter. 
Only three are quoted as being slippery, and two as 
dusty. In the case of two, iron tires are said to make 
rather a noise. So far as they have gone the experi- 
ments may be said to be eminently satisfactory, 
having regard to their original purpose, and succeed- 
ing reports will be exceedingly interesting. 

We cannot help remarking upon the excellent results 
obtained with the surfaces laid by the Fulham 
Borough Council. Though subjected to less traftic 
than either of the two other sets of roads, the number 
of vehicles is still considerable. Thus in Bagley’s- 
lane 2171 tons pass per day, or 281 tons per yard of 
carriage-way. <A large portion of this traffic is in 
the form of the heavier class of horse-drawn vehicles, 
and an interesting indication of the effects of this 
form of traffic on the test surfaces is afforded. 


2 Surface entirely 
3 Cost of dressing. 
7 Including £4 18s. 


under action of further wear surface improved. 
7 Cost of repair of small area at corner where traffic concentrates. 
10 Matrix made up of 60 per cent. bitumen and 40 per cent. tar 
12 Foundation consolidated to a thickness of 2}in. to 3in.; bituminous matrix coating consolidated 
14 Matrix made up of 80 per cent. bitumen and 20 per cent. tar compo. 


reconstructed in single-pitch grouted macadam in 

4 Not inclusive of cost of repairs being carried 
6d. for surface dressing. S Includes £5 6s. 6c. 
6d., or 3s, 8$d. per square yard. 191 yards supe: 
12 Includes £3 3s. 4d., the cost of re-dressing with Tarvia 


44 37 yards ,super repaired and the whole of the remainder taken up and relaid between July 24th 
16 Exclusive of cost of subsequent repairs to 164 


super yards. 17 Slight repairs necessitated 


ee & « 4. Inches. 
8:11 1629.16 4 0 35 Good ; wear uni- 
form 
9:11 1900.66 3 103 1 5 6 .57 Good surface J 
9:11 1963 3.4 Surface good and This section is very good and shows little signs of wear 
seer good 
oothold 
9:11) 1757 3 2 46 Fair Not quite so good as Section 3 
8:11 2006 5 6 .08 -4 Condition fair . 
Details of Experimental Road Surfaces in Fulham, 
s. d. -. @. Inches. 
:10:11 > 1388 4 1 05 Very good Was considered when laid as the standard with which 
other lengths must be compared 
9:11| 883 5 1 22 Very good So far this section shows no inferiority to No. 1 
9:11 753 3 9 06 Very good Indications that small patches of material were 
, slightly crushed during winter ; otherwise practi 
cally equal to No. 
9:11) 246 5 9 12 8 . 093 - Appears to be wearing evenly 
9:11, 894 3 11 29 # . 1258 - Apparent wear rather greater than that of No. 4 
:10:11) 515 44 -10 Good Indications of the crushing of the surface of exposed 
j stones near the centre line 
2:10:11 370 4 6 .067 Very good Here and there patches show signs of disintegration 
of the wearing surface 
2:10:11 293 4 5 .087 Very good Surface shows a tendency to waviness, and there are 
\ signs of disintegration of the wearing surface 
2:10:11 802 4 6 | Good In spite of this length having lost practically the 
whole of its wearing surface, the condition of the 
road is still good 
2:10:11 264 ee 3 Good Similar to No. 9 
710: 41 276 4 6 - .063 Very good Same as Section No. 7 
: 10:11 454 4 4 .02 Good Here and there shows signs of disintegration of 
wearing surface 
slag dust. 2 Patched several times; cost not returned. > Patched twice ; cost not returned. 4 In frost when pitch 


5 Cost of 4 yards replaced at 
® Measure 


THe Gas ENGINE FoR Marine Proputsion.—In the rivalry 
between the internal combustion engine and the steam engine 
for marine purposes the Diesel engine has monopolised the 
attention of the engineering world for some time, while the gas 
engine has suffered an almost complete eclipse. The high 
thermal efficiency of the Diesel engine no doubt accounts for this 
remarkable advance in popularity ; but even with this advan- 
tage the continual increase in the cost of oil fuel to the abnormal! 
price which at present obtains must give rise to feelings oi 
uneasiness on the part of shipowners who are contemplating 
the adoption of engines of this class. In a paper which Mr. 
A. E. L. Chorlton read recently before the Liverpool Engineering 
Society the author opportunely called attention to the advaii- 
tages possessed by the gas engine for this class of duty, especially 
when the waste heat in the exhaust gases is taken into coi 
sideration. To overcome the drawback attendant on thi 
employment of the direct-coupled Diesel engine when it | 
desired to run very slowly for mancwuvring or in a fog thi 
engine requires to be operated on compressed air, which is un- 
economical. He suggests the direct agency of the steam engine 
for this slow running and the gas engine for normal speeds. 
To provide steam for the steam engine an exhaust heated boil! 
is employed, and the same boiler could also be used for tlic 
auxiliary machinery. As the exhaust gases from the gis 
engine contain over 5000 units of heat, compared with less than 
2000 units for the Diesel engine, allowing 80 per cent. for efli- 
ciency of conversion, an evaporation of 4 1b. of water pe! 
brake horse-power per hour of the gas engine is claimed to bv 
possible. With such a combination it is claimed that 20 per 
cent. more economy can be obtained than with the gas engine 
alone. While the latter is able at the existing prices of fuels 
to show a higher commercial efficiency than the Diesel engine. 
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PUMPING ENGINE 


J. KIRBY AND CO., 


DRIVEN BY WATER PRESSURE 


LIMITED, LEEDS, ENGINEERS 

















WATER PRESSURE DRIVEN PUMPING ENGINE. 


THE above illustration represents a direct-acting water- 
pressure pumping engine, constructed by and under the 
patent of J. Kirby and Co., Limited, of Leeds, for pumping 
chalk deposit at the Colne Valley waterworks, near 
Watford. The main reversing valve of this engine is 
provided with a special method of control for the purpose 
of gradually slowing up at change of stroke so as to allow 
the pump valves to close without undueshort. The main 


I 


H.,, which is operated in any manner desired from the | 
piston-rod U of the main piston V. The plug H is kept | 
in position endwise by a stuffing-box and gland arranged | 


at its larger end. At the smaller end there is an adjusting 
serew so as to ensure the free working of the plug. The 
plug, as will be observed, is provided with cavities or 
ports G, G;. 


Extending from each side of the valve box E, at right | 
angles to the axis of the valve, are two sets of horizontal | 


passages or ports J and P and O and K respectively. 
The two members of each pair are arranged to come the 
































) Fig. I. 
Plan. 






























































horizontal passages a, b—see Figs. 1 and 2—the flow of 
| fluid through which can be adjusted by means of screws 
| ¢, Jd, passing through screwed orifices formed in the body 
| of the valve case. This provision is intended to prevent 
| shock at the ends of the stroke of the main piston. 

In the middle of the cylindrical valve chamber A, 

and extending through its base is an inlet port B—Fig. 2— 

which communicates with an inlet chamber B;. A further 
| port C connects this inlet chamber with a cylindrical 
| chamber D formed at the small end E, of the controlling 

valve box E. The pressure fluid can pass from this 

cylindrical chamber through a port F—see Fig. 3— 
| formed at the small end of the taper plug H, to the upper 
| or inlet cavity G formed in the plug valve. Balancing 
| the pressure on the small end of the plug is brought about 
by the passage H; which communicates with the annular 
space H, at the large end of the plug so that the pressure 
can act on this portion of the large end of the plug. 

In the lower part of the valve box E is formed an outlet 
port H; which registers with the lower or exhaust cavity 
G; in the plug valve, and communicates by a port H,— 
see Fig. 4—and by passage H; with the exhaust box, H,, 
formed at the back or side of the valve chamber—see 
Figs. 4 and 6. The exhaust box is also connected with 
the exhaust chambers Hy, in the cylindrical valve chambers, 
and is furnished with an outlet Hy situated about midway 
in its length. 
| On each side of the inlet port B in the cylindrical 
valve chamber are ports M, M;, which are arranged in 
| connection with exhaust chambers Mb», Ms; respectively. 
| These ports M, M; communicate, when the valve casing is 

secured to the main cylinder N, with the ports M,, M; 
respectively, while the central inlet port B registers 
with B, which is usually the exhaust port of a steam 
cylinder, but is, in this case, the inlet port to the valve 
chamber. 

In the valve chamber is arranged a slide valve consist- 
ing of two pistons e and f, which are connected together 
at the requisite distance apart by a distance piece, which 

| is prolonged to form pins g and h on either side of the 
| pistons. Auxiliary pistons L and L; are also arranged 
| in the valve chamber, these pistons being provided on 
the one side with piston-rods which extend through 
glands in the valve casing, and on the other with pins J, /,, 
which abut against the pins of the central] slide valves 
je and f. 

In working, the pressure fluid enters the valve chamber 
A through the inlet port B—Fig. l1—and passes first 
through the port C into the cylindrical chamber D in the 
valve box E, then through the port F into the cavity G 
of the controlling valve H. Thence, on the controlling 
| valve being moved to open the inlet passage J on the 
| right-hand side and the exhaust passage K on the lett- 


| vertioal passages are joined together respectively by 
| 
| 
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valve is, in fact, controlled in such a manner that it travels 
at its greatest speed up to the dead centre and from this 
point is brought gradually to rest, being worked by the 
pressure fluid passing through three separate ports or 
passages provided at each end of the valve chest, the whole 
eing controlled by an auxiliary valve moved by the main 
crosshead at each change of stroke. 

The arrangement of the valves is shown in detail in 
Figs, 1 to 6. The controlling valve H—Figs. 2 and 3— 
is in the form of a taper plag. It can be partially rotated 
in a valve box E by means of the spindle H, and the lever 


Figs. 1 to 6—DETAILS OF VALVES 


one above and the other below the centre of the valve 
box, each being at or about an equal distance from the 
centre line, as will be seen in Fig. 2. The upper passages 
J and O communicate directly with the ends W and 
X respectively of a cylindrical valve chamber A through 
ports Y and Z formed in the end covers. The lower 
passages P and K also communicate respectively with 
the ends W and X of the valve ch .mber A, by two vertical 
passages S and Q and T and R respectively, which are near 
the outer ends of the valve chamber, and which serve 
to exhaust the valve chamber. These two sets of two 








hand side, the pressure fluid passes to the valve 
chamber where it acts on the right-hand auxiliary piston 
L, which pushes the slide valves e and / to the left ‘hand to 
open the left-hand port M, to the main cylinder N and 
the right-hand port M from the cylinder to exhaust, thus 
causing the piston V to travel in a forward direction. 
On the controlling valve H being reversed so as to open 
the left-hand inlet port O, and the right-hand exhaust 
port P to the valve chamber, the pressure fluid will act 
on the left-hand auxiliary piston L;, which will, in its 
turn, push the slide valves e and f to the right-hand side 
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thus opening the right hand port M to the main cylinder 
and the left hand port M, to exhaust, so that the main 
piston will travel in a backward direction. Meanwhile, 
the pressure fluid behind the right-hand auxiliary piston 
Lis first caused to pass quickly through the vertical passage 
C until this passage is covered, and then slowly through 
the passage S, which, it will be remembered, is provided 
with a throttling screw c, until the main piston valve 
comes almost to rest. This arrangement is intended to 
prevent shock in the steam or fluid pressure cylinder. 
A similar series of operations takes place when the piston 
moves in the opposite direction, in which case the vertical 
passage R and T and the throttle screw d come into play. 

We may add that a rod is connected to the main revers- 
ing valve, which is operated by the fluid in such a manner 
that should this valve fail to reverse quickly enough for 
the change of stroke, the main crosshead comes into contact 
with tappets immediately the exhaust is open and carries 
the main valve forward to the dead centre, beyond which 
point the fluid carries the valve to the end of the stroke, 
thus preventing over-running of the piston beyond its 
determined length, and also preventing the striking of 
the piston against the end covers of the cylinders. 

The arrangement can, it is pointed out, also be adopted 
for working steam engines. 








ENGINEERING PROGRESS ABROAD. 


Panama. 

Now that the new railway across the Isthmus of 
Panama—of which a description appeared in these columns 
June 14th and 21st, 1912—has been practically finished, the 
engineers are busy completing the surveys for an elec- 
trical transmission line to follow the railway track. The 
two terminal stations will be Cristébal, on the Atlantic, 
and Balboa, on the Pacific sides. This line will be fed 
normally from the Gatun hydro-electric station, and will 
be connected with the permanent steam generating 
station at Miraflores. - Energy will be transmitted along 
this line at a pressure of 44,000 volts, in delta connection, 
and reduced at the centres of distribution to the requisite 
potentials for the operating of machinery and for lighting. 
The overhead arrangements will consist of “ track-span ”’ 
bridges, consisting of two frames connected by a cross 
girder, all of skeleton steel construction. The bridges will 
support duplicate three-phase conductors, one upon either 
side of the railway track, a ground wire strung from the 
top of each side frame, messengers and cables for duplicate 
telephone trunks and for track signal circuits, and the 
necessary messengers and wires for a catenary trolley 
construction should the railway be eventually electrified, 
as there is every reason to believe it will be at a later 
date. The track span bridges referred to will be placed 
at distances apart of between 200ft. and 300ft., according 
to the curvature of the tracks. 

According to the specifications now being prepared, 
preliminary to advertising for bids, 725 single-track and 
100 double-track bridges will be required, and 2,000,000ft. 
of copper wire, No. 00 B. and S. gauge, 6500 three-unit 
suspension insulators, and 1000 ground plates. In this 
connection it will be of interest to foreign—that is to say, 
inter alia, to British—manufacturers, to know that con- 
tractors for these specialities will be invited to tender 
The fact that United States manufacturers have in the 
past sent to the Commissioners of the Canal much inferior 
material has induced them to depart from their usual 
methods of confining their purchases to those of United 
States origin. The prices of all steel fabrications 
in North America are considered at present unfavourable— 
for the Commission that is to say. It will be interesting 
to note to what extent foreign manufacturers who are to 
be invited to tender will be inclined to do so, and, further, 
to what results such tenders will lead. 


Peru. 

In a recent number of this journal there were 
given some preliminary particulars of an extensive wireless 
telegraphic installation between Lima and the port of 
Iquitos, about to be undertaken by the Peruvian Govern- 
ment, which, it may be again pointed out, was the first 
among the Latin-American Administrations to introduce 
the newest form of telegraphic communication. Above 
the capital city of Lima stands a lofty hill, known as 
that of San Crist6ébal—otherwise Saint Christopher— 
and upon this hill is now being completed a tower of tri- 
angular form, which rests upon a point, or, rather, a ball, 
which, again, reposes upon a heavily-insulated base. 
The tower is 107 m. in height, while the hill upon which 
it stands is itself 280 m. above the city of Lima, or, say, 
some 387 + 35 = 422m. above sea-level. The weight 
of the tower is 120 tons, and it is steadied by means of 
three cables of unequal length, owing to the topography 
of the hill top, this feature having occasioned many 
difficult problems. 

Access to the hill top will be, as now, by means of an 
aerial tramway, the present method of attaining it being 
by an old road as well as by about 700 m. of aerial tram- 
way. The whole distance will be of a length of under 
1000 m., the tramway being operated by a steam plant, 
and the time of transit being about a quarter of an hour. 
The transmission power installation is accommodated 
in a well-constructed range of buildings, which also houses 
the stores and residential quarters for the superintendent 
and the wireless operators. The construction engineers 
have hitherto occupied a portion of these premises. When 
completed, this wireless installation will rank as one of the 
most efficient and powerful in South America. Moreover, 
it will be one of the most lofty in the world. Already 
communication has been obtained with Manaos, a port 
some 1000 miles up the Amazon River, in Brazil, and a 
distance from Iquitos of about 1437 miles. The port of 
Manaos is almost equally distant as the crow flies from the 
city of Lima, and the stations at both Lima and Iquitos 
are almost in all respects duplicates of that at Manaos. 
The only difference is that, whereas the station at the last 
named place is one of 5-kilowatt plant, the duplicate 
stations at Lima and Iquitos have 10-kilowatt plants. 
Messages have been despatched successfully to Panama, 
but at the present time there is no station upon the 
Isthmus powerful enough to send a reply to Lima. Iquites 
is 1030 kiloms, away in an air line, over a highly mineral- 








ised mountain range, rising to a height of 18,000ft., and 
covered by dense forests. In fact, the physical diffi- 
culties met with, and as yet by no means overcome, have 
proved so great that the De Forrest Wireless Telegraph 
Company would not guarantee direct service; but it 
offered to guarantee it if it were permitted to build on 
intermediate station should direct communication by 
the present method prove unsuccessful. A wave length 
of 4000 m. has been found the best. The cost of the two 
stations, irrespective of the tramway and some other 
accessories, has been £30,000, and this amount has been 
paid by the Peruvian Government in full. It is understood 
that the installation has proved so satisfactory that the 
authorities have determined to proceed as soon as possible 
—and that means as soon as funds are available—with 
the erection of two further stations at Arequipa and Ilo, 
with preference to the former, and also one at Paita, in 
order to ensure constant communication with all ships 
passing along the Peruvian coast, as well as independent 
communication with the ports of Panama and Valparaiso. 
In the meantime the older stations, five in number, 
which have been doing service during the last three years, 
are being retained for local service in their respective 
districts. The only one to be removed is that of the 
Orellana, which will be shifted 60 kiloms. to Contamana, 
a town which is situated outside the link-radius of trans- 
Andean service. It is, moreover, a small place, having 
but 2500 inhabitants. 


Paraguay. 

Longfellow’s solace, “‘ All things come round 
to him who will but wait,” has been well exemplified in 
the case of the Paraguay Central Railway Company. 
For several years the management has been endeavouring 
to obtain possession, or even partial control, of the one 
and only tramway system in the city of Asuncién, which 
competed with the urban portion of the Paraguay Central 
Railway. The attempt might have succeeded much sooner 
but for the general unpopularity of the said railway 
management, which induced the authorities to oppose 
their further monopoly in the direction of controlling 
the tram lines as well. For a long time, as observed, 
the official opposition succeeded, and the railway company 
has been put to considerable expense in finally over- 
coming it. The change, or, rather, the changes, of 
Government, for there have been as many as four in 
almost as many months, as well as a newly elected muni- 
cipality, have proved the salvation of the railway company 
in this respect. The old mule and steam tramway have 
now become the possessions of the Paraguay Central 
Railway. But it is intended to re-sell them in due course 
to an entirely new company, which will at the same time 
take up a fresh and more generous concession granted by 
the Government, and thus it will be in a better position 
to handle the whole of the tramway, light, and power 
business of the capital of Asuncién which will be entered 
into To this end the present tramway track, which is 
in a very dilapidated and neglected condition, will be 
relaid and electrified so far as the urban portion is con- 
cerned, and partly so with regard to the suburban portion, 
which is of considerable extent. Already some £155,000 
have been expended upon this undertaking, but about 
double that amount will probably be required before the 
construction and equipment work are completed. There- 
after the prospects of the concern should be bright, since 
it will then be in possession of a monopoly. Provided 
the railway management, which hitherto has seemed to 
succeed occasionally in ‘‘rubbing up the wrong way’’ 
the native patrons of Asunci6n transportation, mends its 
ways and runs the tramway services in a more popular 
manner, that is to say, to suit the native population and 
not merely the owners, the undertaking should prove 
profitable. It is remarkable how many foreign managers 
engaged upon transportation undertakings abroad come 
to grief through neglecting the very important, and, indeed, 
elementary principle of trying to please the people among 
whom their administrative duties are cast. 

In the meantime, the engineering difficulties encoun- 
tered in connection with the completion of the Paraguay 
Central Railway’s extension towards Buenos Aires are 
being overcome. The Paraguay system ends at Encar- 
naciOn, on the Paraguay side of the Alto Parané River, 
and, in order to make the connection with the Argentine 
side at Posadas, the terminus of the North-East Argentine 
Railway, ferry boats have had to be built, and are now on 
the spot, but are not as yet in working order. These train 
ferry boats have been built in Glasgow to the order of 
the North-East Argentine Railway Company. The 
physical diffculties met with included the locating of a 
suitable landing-stage upon the Paraguay side of the 
river to transfer the trains from the railhead to the ferry 
boats. To provide against all contingencies of an excep- 
tional flooding, to which this low-lying portion of the 
country is frequently liable, a difference of 24ft. between 
high and low-water mark has been allowed for, and an 
exceptionally long incline has been built. Altogether 
some additional 5 kiloms. of new track have been found 
necessary to allow of a détour being made around the 
town of Encarnaci6n, and also to avoid some deep rock- 
cutting. Just as this portion of the work was commenced 
one of the periodical revolutions in Paraguay broke out, 
and al) further progress was arrested. The work has 
since been resumed, and is proceeding satisfactorily. 


Argentina. 

In order to compete with the ever-growing 
wheat production which has to be handled at the port 
of Bahia Blanca, several new grain elevators have recently 
been erected, and are now in working order. The elevators 
on the north-west end of the mole were the first to be 
completed, and others are being rapidly equipped and put 
into service. The bulk grain is received into the hoppers 
upon the ground floor, either direct from the wagon or 
from one of the immense piles of grain which lie heaped 
up on either side of the railway track in the building. 
Formerly most of this grain remained lying about the 
main track of the railway in absence of any covered 
accommodation. From the hoppers the grain is carried 
by means of a revolving belt to the elevators, of which 
at present there are four, and taken thus to the fourth 
(which is the top) floor of the elevator, and there weighed 
by an automatic machine. Each elevator has its own 
machine, and each is covered in by timber constructions 





furnished with glass doors. Through the top ru 
the dust-carrying pipes, all of which are connected 
above the belt which receives the grain after being weighed, 
An electric fan sweeps unerringly the whole of the dust 
into a large cylinder, which is so constructed as to allow 
of the air passing out through ventilators to the roof, 
the dust in the meantime being collected into bays, ready 
expanded, awaiting it. So thorough is the mechanism 
in the performance of its work that bardly a speck of dust 
or of loose grain is anywhere to be detected throughout 
the various floors of the spacious elevator. After the 
weighing process has been completed and the quantity 
registered, the grain, still carried from stage to stage by 
the almost humanly perfect endless conveyors, is shu:ted 
to another belt running at right angles, and by means of 
movable tables it is then passed out of any cone of the 
sixteen different outlets or shoots. These shoots, bcing 
removable, can be readily attached to any portion of a 
ship’s hold, while the flexibility of the apparatus renders 
the exact angle at which the ship is lying at high or low 
water a matter of no importance. The rate of loacing 
reaches 650 tons per hour. The elevator sheds are cach 
600ft. in length and 150ft. in width. Beneath the flooring 
passes a wide belt, 650ft. in length, with branch 
connections. The motive power in all cases is 
electricity ; but, unfortunately, as the whole of the space 
upon which the buildings and the equipment rest is ““ made 
ground,” there has been some sinking, which has occasioned 
trouble. This has taken place in spite of the tunnels 
having been constructed upon concrete piles, driven into 
the ground and the native tosca, The restoring of the 
flooring to normal conditions will be a matter of simplicity, 

In addition to the severa! works which are being carried 
on in Argentina in connection with port and harbour 
improvements, mainly in districts outside of the province 
of Buenos Aires, @ new and important scheme has just 
received the sanction of the Executive, which will serve 
greatly to assist the congestion which at present exists 
at the port of Buenos Aires. This is to take the form of 
a canal, which is to be financed by a French Argentine 
bank. The new waterway will start from the last-named 
port, and will run along the river front to the mouth of 
the river Lujdn, the course of which it will follow for 
18 kiloms, (about 11 miles), from which point a cutting 
will be made across some small islands in order to reach 
the river Parané de las Palmas. The first section of the 
canal will be between 262ft. and 492ft. in width at the 
bottom, with a depth of 29}ft. between mean low river 
level. The second section will be 144ft. wide at the 
bottom, with a depth of 26ft. beneath mean low river 
level. In connection with the canal project there is likely 
to be a complete system of dock construction, warehouses, 
roads, railways, &c. &c. If the canal and other works 
are carried out to their logical conclusion, some decided 
relief in the serious traffic congestion at the port of Buenos 
Aires will result, but even then only for a time, since the 
ever-increasing demands of the nation cannot be met 
by the extra provisions mentioned. So far as the canal 
scheme is concerned, there will be, of course, certain 
dues to be paid by those ships which use it, but these 
charges will be more than offset by the saving of the 
steaming distances, as well as by the heavy pilotage now 
payable by all ships coming into Buenos Aires. Under 
the Government’s concession, the maximum dues which 
can be charged amount to 6d. per registered ton for ocean 
steamers, and 2d. for coasting steamers, but the final 
scale of charges has yet to be determined and approved 
by the Executive of the Republic. 








THE SURFACE CONDENSER. 


Ir will be recalled that in the discussion on Mr. W. 
Weir’s paper on “ Auxiliary Units between Exhaust 
pipe and Boiler,” read before the Institution of 
Engineers and Shipbuilders in Scotland last November, 
Mr. D. B. Morison outlined a new theory of the 
condenser—see THE ENGINEER, November 22nd. 
Mr. Weir has now made his reply, and we print that 
part dealing with Mr. Morison’s theory. 


With regard to the question of surface condenser design, 
I am in agreement with one of the speakers that an amount of 
verbiage and intangible discussion has grown up around the 
subject recently, end an amount of attention has been devoted 
to comparatively unimportant issues, which might with advan- 
tage have been applied elsewhere, and my apology for adding 
to the literature on the matter is a sincere desire to clarify the 
position, and apply the touchstone of actual practice as a correc- 
tive to theories and assumptions more or less academic and 
unrelated to natural conditions. 

Mr. D. B. Morison prefaces his remarks by a statement that 
it would be of greater technical service to relate his experiences 
in surface condenser design rather than to criticise my references 
to the subject. My references to surface condenser design 
differ from almost all other papers on this subject in their 
brevity, as I give in very concise form all the essentials of correct 
design within the limit of my experience. I then follow this 
by giving a large number of examples of actual condenser 
practice based on these essentials, together with the actual 
performances of the condensers. 

To render his remarks of real technical service, it is obviow 
that Mr. Morison should point out wherein the described practic 
is wrong, or if my statement of the essentials of design is wrong, 
he should correct it. As he has not done so, I am put in the 
position of requiring to criticise what constitutes practically 
a paper by Mr. Morison on condenser phenomena. As his 
remarks are not arranged systematically to lead to a definite 
conclusion, I am compelled to deal with them in their unrelated 
sequence. 

In the first place, he lays great stress on the importance and 
value of Professor Weighton’s paper of 1906, and claims that 
that paper definitely established the correctness of certain 
principles. While I have no desire to depreciate the cost and 
elaboration of Professor Weighton’s research, I totally disagree 
with Mr. Morison as to its value and especially as to its effect 
on present-day design. The paper in question dealt with the 
comparative performances of two condensers, one an old 
fashioned rectangular condenser of small actual size, unrepre 
sentative of practice at that date ; and the second, a condense! 
with certain special features of design. The trials showed 
that the new condenser gave a better performance than the old 
one. Professor Weighton and Mr. Morison attributed the im 
provement to :—({1) Compartmental drainage of the feed water, 
so that the surfaces in the lower compartments are not impeded 
in their condensing action, the importance of this feature being 
apparent, and its influence being seen on the results. (2) 
Abolition of the steam space and the substitution of a passage 








~NS = 2 & 


a ee i i Ok 


Jan. 24, 1913 


THE ENGINEER 


101 








of such shape and section as will secure the distribution of the 
steam over the whole length of the tubes. (3) Tubeless passages 
connecting the compartments, 

Professor Weighton stated in this paper in at least four dif- 
ferent instances that the augmented efficiency of the surface 
was due to the early interception and removal of the feed water. 
Ho also says that the higher hot-well temperature and the 
smaller amount of condensing water and surtace are both due 
to the same cause—the compartment drainage of the condenser. 

in Mr. Morison’s discussion on this paper, he stated that the 
novel features of the apparatus consisted of sectional drainage, 
maintenance of parallel steam lines of flow and alteration of 
direction of flow in tubeless passages. He also stated that there 
was no novel feature on the water side, as the water flowed 
through the nests of tubes in 
series at speeds adopted in 
modern practice. I took the 
opportunity in the discussion 
on this paper of stating my dis- 
belief in sectional drainage. 

With reference to the feature 
concerning the steam flow over 
the surface, I would refer you to 
page 20f my paper, where you 
will find the first enunciation 
regarding surface condenser 
design expressed as follows :— 
~ In an efficient surface conden 
ser the steam should take such 
a course that it will flow over 
all the tubes, and at a uniform 
velocity, and no spaces should 
be left which permit of short 
circuiting.” This feature is 
essential in design, and is re- 
ferred to by Mr. Morison as 
contained in his patent of 1904, 
and in the design of the first 
Contra-flo condenser, he “ starts 
off,” as he puts it, by fulfilling 
this requirement. 

The full and correct value 
of Professor Weighton’s paper 
can be measured by the extent 
to which the alleged improve- 
ments have become embodied 
in modern designs. In the last 
four years I have personally 
been associated with the design 
of condensers for abou nine 
million of horse-power, em- 
bracing the most important 
examples in marine practice, 
and in not a single case are 
the condensers divided into 
compartments nor are they 
sectionally drained. They have 
all more or less a steam space, ‘ 
and none of them have tubeless 
passages. 

Further, Mr. Morison in his 
own recent practice does not 
appear to embody these particular features to any extent, and 
| would refer you to the diagrams-—-Fig. 1—which I have pre- 
pared, showing the development of design of Contra-flo con- 
densers since 1906. These illustrations are taken from Mr. 
Morison’s published papers on the subject, and they serve to 
show the gradual lack of adherence to the principles which he 
claims Professor Weighton established, and clearly demonstrate 
how the feature of sectional drainage dominated the earlier 
designs. 
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factor which was mainly responsible for the better performance | 


It accordingly only remains for me to point out the | 


of the 1906 condensers, particularly as it was a factor barely | 


mentioned either in the paper or in the discussion—it certainly 
was not emphasised. This factor was undoubtedly the increase 
in velocity of flow of the circulating water through the tubes. 
With reference to Mr. Morison’s remark regarding the pro- 
vision for dealing with large quantities of air leakage, resulting 
from accidental leakage into the system, I would simply say 
that I have no experience of accidental leakage which a normal 


the air zone level and to allow the working part of the condenser 
to extend itself, and only the air pump can perform this function. 

Mr. Morison’s remarks regarding eddies and means of pre- 
venting air particles making multiple appearances in any one 
plane can hardly be accepted as serious when the actual velocities 
are remembered. The idea of an air particle “ lingering” 
in a modern condenser with uniform steam flow is an effort of 
imagination of which I am incapable. The worst eddies in a 
condenser are those caused by the tubes. Any other eddy 
troubles are caused by the presence of baffle plates or deflectors, 
as shown in Mr. Morison’s Fig. 41. 

Having now by means of his theory obtained the highest 
attainable vacua, Mr. Morison goes on to consider its value and 
therein raises an interesting question, and at the same time falls 
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Fig. 1i—DEVELOPMENT IN THE DESIGN OF CONTRA-FLO CONDENSERS SINCE 1906 


into an unfortunate error. I have already been subjected to 
a considerable amount of criticism by Mr. Morison for pointing 
out that in reciprocating marine installations the highest attain- 
able vacuum is not synonymous with over-all economy. Sir 
Charles Parsons, in the early days of the turbine, published a 
diagram showing the effect of vacua on the steam consumption 
of the turbine, and this diagram is practically reproduced by 
Mr. Morison in Fig. 42. This diagram is probably literally 
correct, but it is used and applied and inferences drawn from it 
in a dangerous and misleading manner. In the first place, I 
will not consider the part of the diagram below 27in., as lower 
degrees of vacua need not be considered in association with 
turbines. I look on the introduction of these into the diagram 


| as, perhaps, impressive to the uninitiated, but of no practical 


air pump could not handle satisfactorily enough under the | 


circumstances until the accident was repaired, and I think it 
quite unnecessary to provide air pumps to maintain the highest 
degrees of vacua under other accidental conditions. 

We now come to the most important part of Mr. Morison’s 


paper wherein he states :—‘‘ In practice the crucial problem in | 
the attainment of high vacua was how best to treat the small | 


quantity of air which normally entered the condenser with the 
steam,” and he submits a theory whereby a solution might be 
found along the simple lines of elementary first principles. 


Now, in the first place, careful observation of phenomena is 


generally more helpful than theory in offering solutions of 
problems. Mr. Morison’s theory occupies six pages of the 
“ Transactions,”’ yet I will venture to offer a solution of the 
problem in a very few words. 


The best way to treat a quantity | 


of air in a condenser to attain high vacua is to fit an air pump to | 


the condenser capable of removing the air, and I am afraid diffi- | 


culty will be found in obtaining any other solution of the | 


problem. 
Dealing now, however, with the theory and its basis. Mr. 


Morison says Mr. J. A. Smith carried out experiments to deter- | 


mine the effect of air on the heat transmission through a con- 
denser tube, and certain results are quoted from these experi- 
ments. Now, I cannot emphasise too strongly that any theory 


or practice based on or affected by these experiments will be | 


absolutely valueless, while, generally speaking, the results have 
no bearing whatever on surface condenser design or practice. 
Mr. Morison himself confirms the unfortunate effect of these 
fallacious results, when he states that a film of air of minute 
thickness has a degrading effect on the heat transmission of a 
condenser tube. Now, in the first place, there are no films of 
air nor are there any films of steam in a condenser. There is 
& mixture of air and steam or air and aqueous vapour each 
occupying the whole space. Next, it will be recollected that 
one of my essentials of design was that the steam path must be 
suchas to maintain the velocity of steam flow, and this is a 
most important factor. The relative weights of steam and air 
play no appreciable part in this condenser phenomena. In 
Mr. Smith’s experiments the steam conditions were practically 
static, and accordingly have no direct connection with condenser 
phenomena, and the basis flaw of Mr. Morison’s theory and his 
conclusion is that he always considers a condenser in a static 
condition rather than in a working condition. 

The effect of air in a working surface condenser is not in any 
way due to a resistance imposed on heat transmission by its 
presence, and through being a poor heat conductor, but solely 
and simply to the physical conditions of temperature and pres- 
sure caused by its admixture with aqueous vapour. I totally 
disagree with Mr. Morison’s illustrative hypothetical diagrams 
showing air distribution, and only fear that these may lead to 
further misconception of the real conditions. : 

In a working condenser the phenomenon consists of a mass of 
cooling surface working at high transmission rates with a more 
or less clearly defined air zone wherein the total transmission 
per square foot—not per degree difference per square foot— 
's Impaired due to the physical conditions of temperature and 
pressure. Accordingly, if the essential condition of uniform 
steam flow be maintained in a condenser design the contour of 
the condenser becomes a wedge, and having obtained that all 
else is dependent on the air pump, assuming fixed circulating 
water conditions. The function of the air pump is to reduce 





value. The diagram shows, therefore, the effect of a drop 
of 2in. in vacuum from 29in. on the steam consumption of the 
main turbine. Mr. Morison then applies this commercially, 
but taking a power station, for example, money is not expended 
on the direct purchase of steam ; it is coal which is purchased. 
Now, the diagram does not show the effect of the vacuum drop 
on the only item which matters—the coal. The correction 
for the higher hot-well temperature and the reduced cost for 
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circulating water for the 2in. in question is a very important 
and vital matter, but it is}eompletely ignored by Mr. Morison. 
As the effect of these factors varies according to the type of 
installation, I have prepared a diagram—Fig. 2—showing the 
necessary corrections for two conditions—the first being a 
power station condition, with 55 deg. inlet water and electrically 
driven circulating pumps ; the second condition being a British 
warship with steam-driven circulating pumps, wherein the 
exhaust is led to the low-pressure turbine, and not to the feed 
water. As will be seen from the diagram, Mr. Morison’s figures, 
in the sense in which he asks them to be applied, are wrong to 
the extent of 35 per cent. in one case and 65 per cent. in the 
other case. 

Mr. Morison’s statement that the highest attainable vacuum 
is represented on a warship by increased military efficiency and 
is of supreme importance, is a pure assumption, and when he 
has more experience of warship machinery problems he will 
then find that it is an ill-considered assumption. 

In my paper I have pointed out that every condenser installa- 
tion is a compromise, and in warship practice the factors govern- 
ing this compromise are especially varied. It may be of interest 
to say that my firm have recently supplied designs for con- 
densing plant to a foreign navy for a very high-speed cruiser, 
wherein the vacuum at full power is 27}in., and, further, I am 
prepared to demonstrate that that will be the best vacuum for 
that ship at full power. I take this opportunity of indicating 
that the value of vacuum over 28}in. for marine turbines is, 
in my opinion, becoming under many conditions open to question. 
Almost everything in engineering is a compromise, and while, 





on the one hand, you may have a fair percentage of improvement 
in the steam consumption, on the other hand, you have to 
consider the increased circulating pump consumption, the 
increased weight and space for air and circulating pumps, the 
increased weight and space of the main condensers, the effect 
of reduced hot-well temperature, and the increased weight and 
space of the low-pressure turbines to satisfactorily utilise the 
high vacuum, so that in the end we may come, perhaps, to regard 
even for turbines a practical limit in the reduction of back pres- 
sure as desirable. 








LETTERS TO THE EDITOR. 
(We do not hold —— responsible for the opinions of our 
orres: 


THE KINETO-PHONE. 


Sir,—The recently announced successful results of Mr. 
Edison’s attempt to synchronise the recording of sight and 
sound in the kineto-phone recalls to me an announcement 
relating to a Hungarian inventor named Czepanek, to which 
you gave considerable prominence in your columns many years 
ago. The purpose of the invention was to reproduce over an 
electric wire of any length a scene occurring at the other end 
by using the varying colour and intensity of light at one end 
to cause variations in the strength of a constant current which 
actuated corresponding movements upon an arrangement of 
prisms throwing light upon a screen at the opposite end of the 
wire. Your contributor repeated all the details and stated he 
had seen a rough model. Later on some of the daily papers 
stated that a syndicate had acquired from Herr Czepanek the 
sole right toexhibit the apparatus in action at the then 
approaching Paris Exhibition. The exact action was thus: 
—At the receiving end mirrors was kept oscillating simul- 
taneously in one direction and another set in the other 
direction covering a movement through 45 deg. orso. The light 
received by these was individually reflected upon a selenium 
plate interposed in a constant electric circuit. The continu- 
ally varying beam of light received by the selenium caused a 
corresponding variation in the strength of the current. The 
current at the other end kept a series of prisms in continual 
oscillation, and so varied the colour and intensity of a ray of 
light falling through the prism upon a white screen. The 
apparatus also made use of the continuous perception of the 
retina in the same way as does the kinetoscope. If the apparatus 
were at rest the screen at the reproducing end showed a series 
of dots of light in regularly spaced intervals upon the white 
screen, but the mirrors at the receiving end being set oscillating, 
a succession of spots of light and colour followed upon the screen 
at intervals so minute that the human eye registered a complete 
picture with full play of light and shade and colour. Now this 
must have been an extremely complicated and delicate appa- 
ratus, and it is conceivable that it has been provisionally pro- 
tected and still waits development of details, but I think if you 
could learn of any further progress it would be of great interest 
to the majority of your readers. GrorGe YOUNG. 

Bristol, January 11th. 


CHINESE GOVERNMENT ENGINEERING COLLEGE. 


Sir,—Anent Professor Smith’s appeal to the British engineer- 
ing industry for apparatus for the Hong Kong University, may 
we point out that this College equally affords exceptional 
opportunities for the exercise of a similar generosity. Much 
of the apparatus is already British, but the conditions of com- 
petition have frequently compelled the acceptance of American 
and continental tenders. 

We are urgently in need of an experimental hydraulic plant, 
surface condenser, petrol engine, gas producer and engine, 
steam turbine, air compressor, and refrigerating plant. 

In connection with a probable aeronautical course, motors, 
propellers, &c., would prove highly acceptable. 

HERBERT CHATLEY, 

Professor of Civil Engineering. 
Harry T. WricuHrT, 

Professor of Mechanical Engineering 

Chinese Government Engineering College, 

Tang Shan, Chili-li, North China, 
January 3rd. 





FIXING GIRDERS IN AN UNLINED CHALK WELL. 


Srr,—Having some girders to fix in an unlined chalk well I 
should be very glad if any of your readers could give me informa- 
tion as to the safe pressure to allow where the girders are let into 
the chalk. The total deadweight to be carried is 174 tons and 
the extra load due to the working of the pumps is 3} tons, the 
latter being partly in the nature of a moving load. Any informa- 
tion would greatly oblige. R. J. Worrts. 

Stockton-on-Tees, January 9th. 


ERRORS OF THE CINEMATOGRAPH. 


Srr,—Can any of your readers explain why the wheels of 
vehicles in motion appear to be rotating backwards in cine- 
matographs ?¢ As the cinematograph is now being used for 
scientific purposes, the question is of more than passing interest, 
since it is fair to assume that similar errors, though of a less 
obvious nature, occur in the representation of other motions. 

January 22nd. r.. &. 








LAUNCHES AND TRIAL TRIPS. 


Srrinpa, steel screw steamer; built by Wm. Doxford and 
Sons, Limited ; to the order of J. Ludwig Mowinckel, of Bergen ; 
dimensions, 455ft., 57ft., by 36ft.; to carry 11,000 tons ; launch, 
December 11th. 


GRENA, steel screw steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of J. Ludwig Mowinckel, of Bergen ; 
dimensions, 455ft., 57ft., and 36ft.; to carry 11,000 tons ; trial 
trip, December 13th. 

CiaN MacsBRIDE, steel screw steamer; built by Ropner and 
Sons, Limited, Stockton-on-Tees ; dimensions, 403}ft., 504ft. 
by 30}ft.; to carry 7925 tons; engines, triple-expansion, 
2tin., 43in., 73in. by 48in. stroke, pressure 180 1b. per square 
inch ; constructed by Blair and Co., Limited, Stockton-on-Tees ; 
a speed of 12} knots was obtained on trial trip, Thursday, 
December 19th. 

Rounton GRANGE, steel screw steamer; built by the 
Northumberland Shipbuilding Company, Limited ; to the order 
of Messrs. Furness, Withy and Co., Limited, West Hartlepool, 
for the Houlder Line; dimensions, 397ft., 52ft. by 294}ft.; 
to carry 8000 tons on a light draught ; engines, triple-expansion, 
25in., 40in., 68in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, December 23rd. 

H.M.S. Sprrrire, ocean-going torpedo-boat destroyer ; 
built by Swan, Hunter and Wigham Richardson, Limited ; 
to the order of British Admiralty ; engines, two sets of Parsons 
impulse and reaction turbines; constructed by the Wallsend 
Slipway and Engineering Company, Limited ; four water-tube 
boilers of the Yarrow type are used, fitted with oil-burning 
apparatus ; launch, December 23rd, 
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AN IMPROVED FRICTION CLUTCH. 
—_--—— a 

THE accompanying illustration represents a sectional 
view of a dise friction clutch which is being made by 
James C. Kay and Co., Limited, Pheenix Foundry, Bury, 
Lancashire. It will be observed from the dimensions that 
the clutch takes’ up very little space, is totally enclosed, 
and provides a generous amount of friction surface. 
The boss A of the shell B is keyed to the driven shaft C. 
The boss D is keyed on the driving shaft BE, 
and by means of the feather keys F carries with it the 
friction plates G, G, which are a sliding fit on the boss 
and keys. The other two alternate friction dises H, H 
engage by means of snugs on their periphery with the 
shell B, and all revolve together, being separated when 
out of gear by the springs J. The front plate K, which 
screws into the open end of the shell B, has several pairs 
of ears cast on the inside, and carries the links L on pins 
in horizontal slot holes. These links are coupled to the 
sleeve M, and by toggle action apply pressure to the plates 
G, H and the shell, and thus produce the necessary fric- 
tional contact. To give a degree of elasticity to the engag- 
ing parts and provide some means of adjustment a spring 
washer N is fitted between each pair of ears on the front 
plate. These washers are compressed by the block on the 
sliding pin O when the clutch is engaged and exert elastic 
pressure on the friction surfaces, as well as allowing for 
wear. When adjustment is needed the plate K can be 
turned by means of the thread on its outer circumference, 
engaging with a similar thread in the shell B. All the 
working parts run in oil. As drawn the clutch is engaged. 
To disengage the parts the sleeve M is moved to the right, 
the links L turn on their pins, and the rollers P cease to 
press on the plate H, the friction surfaces being separated 
by the help of springs J. The spring washers N, being 
relieved, press the pins O to the end of their slots, but 
remain in compression. 








INDICATORS.’ 
By JAMES G. STEWART, of Dundee. 

THE indicator even when used with the greatest care is, like 
many other instruments, subject to systematic errors, the pre- 
sence of all of which has not yet been fully recognised. 

This paper describes some experiments which have been made 
to determine these errors ; it discusses the defects of indicators, 
and, in order to give a concrete conception of the errors both in 
mean pressure and in the shape of the diagram, it gives the 
correction of the diagram of Professor Burstall’s Crosby- 
Hopkinson comparison tests, a paper on which was read before 
the Institution of Mechanical Engineers in 1909, page 785. 


These have been chosen because there was there general agree- | 


ment that the indicating was of the highest order possible with 
the given instruments. 


The research has been carried out in the laboratories of the 


Mechanical Engineering Department of the University of Bir- 
mingham. 
ness to Professor F. W. Burstall for permission to use the indi- 
cators and for facilities to prosecute his research ; he is indebted 
to Mr. A. W. Hone for his assistance in those parts of the experi- 
ments which could not conveniently be done by one experi- 
inenter. 

A consideration of the uses to which some of the most eminent 
engineers have put the indicator and of the far-reaching deduc- 
tions made by them led to this investigation of its behaviour. 
As it will give a clearer conception of the problem some of these 
uses will be briefly stated. Professors Callendar and Nicolson,” 
in their classic experiments on the temperatures in the steam 
engine, found a discrepancy between the temperature of the 
steam as measured directly and as calculated from the indicator 
diagram. The discrepancy, although small, they explained by 
a theory of instability of state of steam during expansion ; it 
could be explained very satisfactorily by an error in their indi- 
cated pressures if such could be proved to exist. Professor 
Burstall in his gas engine work has made much use of the indi- 


Professor Bertram Hopkinson has also used his indicator to 
determine the specific heat of gases, and has found unexplained 
peculiarities towards the end of compression and beginning of 
expansion. The problem of the behaviour of gases in a gas 
engine cylinder would be much simplified if these could be 
explained by errors in the indicator. 

In steam engine work an almost absolute reliance is placed on 
the indicator diagram ; from it one deduces dryness fractions of 
the expanding steam and draws the corresponding entropy 
diagrams ; from which in turn various deductions are made of 
heat interchanges taking place in the cylinder. In the measure- 
ment of indicated horse-power there is not more reason for put- 
ting trust in the indicator. If through any cause a large amount 
of friction were offered to the motion of the pencil, the indicated 
horse-power would be much in excess of the true horse-power for 
diagrams of the usual shape. 

he author’s experiments lead to the conclusion that the 


| errors in indicator diagrams are much greater than has been 


usually assumed. They show that there is a lag, often very 
great, of the pencil behind its true position, and that the error 
so introduced is not a constant but generally increases with the 
stiffness of the spring and with the pressure. Of equal import- 
ance is it that these errors, large, yet not readily apparent, are 
not uniform but vary with different indicators and even with 
different springs of the same scale. These errors and the uncer- 
tainty of their magnitude are hurtful to the progress of engineer- 
ing. The indicator should either be made an accurate instru- 
ment or a ready means of measuring its errors should be devised. 
Tne methods used in these experiments go some way towards 
making the latter alternative possible, and the results, in so far 
as they point out the causes of errors, will be useful to designers 
in their search after the former. 

Very few investigations into the behaviour of the indicator 
have been made. In 1885 Professor Reynolds read a paper on 
the indicator in which he discussed its errors.6 He gave an 
equation of motion of the pencil which, however, neglected the 
presence of any damping forces; the equation unfortunately 
is not applicable to the correction of the ordinary indicator 
diagram. Reynolds gave a method of determining the friction 
by the use of a light spring. It has generally been accepted that 
the friction so determined is the friction resisting motion of the 
pencil, whatever be the spring used and whatever be the pressure 
on the piston; the friction in use is really much greater. Rey- 
nold’s theory of errors of drum motion is satisfactory so far as 
it goes, but a fuller treatment is advisable for present-day needs. 
Reynolds’ paper was accompanied by one’ by Dr. Brightmore, 
in which he gave the results of experiments which he had made. 
They went to show the presence of the factors discussed by 
Reynolds, but they did not, quantitatively, except in the case 
of the periodic time of an oscillation ef the pencil, support 
Reynolds’ theories. 

Dr. Meyer, of Berlin, has discussed* an equation of motion of 
the pencil, which differs from Reynolds’ in that he introduces a 
term to represent the damping forces. These he assumes to 


| be due to fluid resistances and proportional to the velocity of 


The author wishes to acknowledge his indebted- | the moving parts or to both. 


cator ; he has calculated from its diagrams the temperatures of | 


the gases throughout the expansion stroke and compared them 
with actual measurements of these temperatures.? He has 
enunciated a law of cooling in the gas engine cylinder, and sup- 
ported it by the agreement of deductions made from it with the 
indicated form of the expansion line. Mr. Dugald Clerk, in 
his well-known work on the specific heat of gases, has depended 
almost entirely on his indicator diagrams.> 





The Institution of Mechanical Engineers. 
2 ** Proceedings,” Inst. C.E., 1897-8, vol. exxxi, page 147. 
* ** Proceedings,” Inst. Mech, E., 1901, part 5, page 1031. 
+ “Proceedings,” Inst. Mech. E., 1908. Third Report on Gas-Engine 
Research, Appendix I, page 18. 
5 “ Limits of Thermal Efficiency.” 
and later papers, 


** Proceedings,” Inst. C.E., 1906-7, 


motion of the piston. The author’s experiments do not support 
these assumptions. Such equations of motion, if they could be 
accurately applied, would be of value in cases in which changes 
of pressure are so rapid that the inertia of the moving parts is a 
predominating factor, for example, in the case of the correction 
of the diagram of an explosion in a gas engine cylinder. 

There is in the indicator the possibility of two distinct errors : 

(1) The indicated pressure may not be that corresponding to 
the pressure in the cylinder, due either to friction or to inertia of 


(2) The position of the drum may not be that corresponding to 
the position of the piston, due to stretch of the string or to strain- 
ing in other parts of the indicator gear. These will be con- 
sidered separately. 

In the author’s experiments Crosby gas engine indicators, 
internal spring type, fitted with heavy pattern pencil gear, were 
used. As thefonly essential difference between the Crosby gas 
engine indicator and the Crosby steam engine indicator is the 
diameter of the piston, the results are applicable to the steam 
indicator, bearing in mind that the scale of the springs must be 
altered in proportion. Some experiments were also made on a 
Hopkinson optical indicator ; this indicator was purchased by 
the Engineering Department of the University of Birmingham 
from the makers, Messrs. Dobbie and McInnes, Limited. One 
of the Crosby indicators was the special indicator used by Pro- 
fessor Burstall in his gas engine research work—Crosby No. 1— 
the other and the one on which most of the experiments were 
made was chosen from the remaining indicators in the possession 
of the Department—Crosby No. 2 

As indicator diagrams are subject to error from many causes 
which are really defects of the engine and not of the indicator, it 
is necessary, in order to determine the errors of the indicator, to 
eliminate errors of the former class. In the pencil motion a 
chief source of error in steam engine work is the presence of 
water in the indicator or in its connection with the cylinder ; 
this has been avoided by using compressed air as a working 
fluid. In the drum motion errors of design of the indicator gear 
were eliminated by a differential method. Further, as no satis- 





6 “ Proceedings,” Inst. C.E., 1885, vol. Ixxxiii, page 1. 
“ Proceedings,” Inst. C.E., 1885, vol. Ixxxiii, page 20, 
‘* Untersuchungen am G tor,” Berlin, 1903. 
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factory deductions on pencil motion could be made from a 
diagram taken from an engine, a special method has been used, 

Motion of the pencil—or of the equivalent pressure indicating 
mechanism of the optical indicator——To record the pressure 
accurately the pencil must have for each pressure a single definite 
position, and it must take this position whenever the pressure in 
the cylinder is that corresponding to the position. This is only 
approximated to in any indicator. Friction and the inerti. of 
the moving parts introduce errors ; there may also be an error 
due to slackness in the pins of the pencil gear, which error, how. 
ever, is one which ought to be avoided. A knowledge of the 
friction and the inertia gives the data necessary to calculate the 
error in the motion of the pencil. 

Frictional resistance to the motion of the pencil.—li a Croxby 


Fig. 1. 


Oscillation Curve. 
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indicator be subjected to pressure represented by the line a 6 ¢ d, 


Fig. 1, it will be unable to follow the instantaneous change of 
pressure represented by bc, and in consequence oscillations will 
be set up and the pencil will give some such indication as a / ¢ 
fghd, Fig. 1. These oscillations will gradually die out, and 
experiment shows that the damping per oscillation (A ) for each 
of the oscillations is very nearly constant, Fig. 1. It is slightly 
greater when the oscillations are large, but for general purpo-s 
this variation may be neglected. This condition of constant 
damping per oscillation is an indication of the nature of the 
friction which is damping the motion, namely, that it is “ solid 
friction, that is, it is of constant amount and always opposed to 
the motion; further, the frictional force is equivalent to 
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Ib.-in.2 on the piston, As the successive maximum heights 


Fic. 2. 


Curve drawn through Points of 
Mazimum Amplitude. 
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of the pencil above its true position can be measured and plotted, 

can be obtained with considerable accuracy from the slope of 
the mean curve, Fig. 2. The slope at the point at which the 
curve cuts the time axis gives the true solid friction. Increased 
slope at other points indicates the addition of a small amount 
of fluid damping, Fig. 2. 

Experiments to determine frictional resistance to motion of 
pencil.—In these the apparatus shown in Fig. 3 was used. An 
ordinary high-pressure air bottle had two bosses welded on ; 
one carried a pressure gauge, the other a valve of special con- 
struction. The indicator was attached to the special valve as 
shown. The valve, which is shown separately in Fig. 4, was 
double seated. When the valve was on the lower seat the indi- 


Fic. 3.—Apparatus, 
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cator was open to the atmosphere ; when it was on the upper 
seat the indicator was open to the bottle, which in working con- 
ditions held air under pressure. This valve was operated by # 
magnet which made possible a very rapid switching over of the 
valve, and therefore subjected the indicator to a very rapid 
change of pressure. This sudden change is an approximation 
to the instantaneous change represented by the line 6 c in Fig. 1}. 
The drum was actuated by a falling weight; the weight in 
falling pulled in the fork of a mercury cup switch, thus closing 
the magnet circuit and switching the indicator from the pressure 
air to the atmosphere. By suitably timing this switch the 
valve could be made to act at a suitable time and a record of the 
movement of the pencil was obtained on the diagram. The 
pressure of the pencil on the paper was adjusted by the screw 
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provided, and the screw was held against the stop by hanging a 
small weight to it. Fig. 5 is a facsimile of an actual diagram 
obtained from this apparatus. It was originally intended that 
the switch valve should give a practically instantaneous change 
of pressure in the indicator cylinder. This, however, was found 
impossible, but fortunately the very satisfactory oscillation 
diagrams obtained were sufficient in themselves to give complete 
information, 

The frictional damping forces were calculated in terms of their 
equivalent pressures on the piston of the indicator ; they were 
found to vary with change of conditions, So far, pencil pressure 
is the only recognised variable, but other and much more serious 
causes of variation were found. It was only after much work 
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that these variables were separated. Variation of the friction 
may be stated to be due to variation in :— 

(1) The pressure of the pencil on the paper. 

(2) The stiffness of the spring. 

(3) Different springs of equal stiffness. 

(4) The pressure of the working fluid in the indicator cylinder. 

(5) Different indicators. 

Of these (1), (2), and (3) were investigated on Crosby indicator 
No. 2. 

Fig. 6 shows the result of variation of pencil pressure and of 
scale of spring. - As the pencil pressure was not directly measur- 
able it is given in terms of the turns of the pencil adjusting screw ; 
the zero position is that at which the pencil is just touching the 
drum, no paper being on the drum. Fig. 7, which is deduced 
from Fig. 6, gives these results in a more useful form. The 
ordinates corresponding to the points at which the curves of 


Fra. 5. 
Facsimile of original Oscillation Diagram obtained from Apparatus, Fig. 3, 
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Fig. 7 cut the vertical axis are plotted in Fig. 8, and for com- 
parison the friction, as measured statically with a light spring 
in Reynolds’ manner, is also plotted. It is noticeable that the 
two are in close agreement. Having established this relation, 
Fig. 7 shows the great excess of the friction over that obtained 
by Reynolds’ method. 

The curves given in Fig. 6 for the 240 and 160 springs are 
average curves. With these heavy springs much variation in the 
results was found when different springs were used—see Fig. 9, 
which has the same ordinates as Fig. 6. This shows the pre- 
sence of the third variable. 

The fourth variable which influences the friction is the pressure 
of the working fluid in the indicator cylinder. This variable 
was investigated for one case only, namely, Crosby indicator 
No. 1, fitted with its 400 spring. This indicator and spring are 
those which were used in Professor Burstall’s Crosby-Hopkinson 


Fra. 6.—Variation of Frictional Damping Forces with Variation of 
(1) Penoil Pressure, (2) Scale of Spring. 





comparison tests. The results therefore are directly applicable 
to the correction of his Crosby diagrams. The results are shown 
in Fig. 10. 

The pencil pressure throughout was constant and was that 
corresponding to three-eighths of a turn of the pencil adjusting 
screw. This is a very small pressure and one at which the fric- 
tion of the pencil on the paper isso small that it may be neglected. 
It is about the pressure which one would adopt when carefully 
indicating an engine. The method of obtaining the results of 
Fig. 10 was different from that used in the other experiments. 
In these the indicator was in continual direct connection with 
the air bottle. The height of the pencil above the atmospheric 
line was therefore that corresponding to the pressure of the air 
in the bottle. The pencil gear was tripped by pulling the piston- 





rod up and then suddenly releasing it. This was done very 
simply by using the box key supplied with the Crosby indicator 
The box key was held in one hand and with it the pin in the 
sy ota fork was caught ; pulling, the pencil was deflected. 

he key was then allowed to slip off the pin and oscillations of 
the pencil resulted. The pressure in the indicator cylinder 
during the oscillation was that of the air in the bottle, and thus 
a means of measuring the friction at that pressure was obtained. 
There is the possibility in this method of the pencil pressure 
being interefered with, but there was nothing to show inter- 
ference. Had it occurred it would have shown itself in the 
varying blackness of the pencil line. Moreover, if it had been 
resent in sufficient amount to affect the results it could not 
1ave varied systematically throughout, and so could not explain 
the variation found. The author believes the results to be quite 
as accurate as those obtained by the other method. 

The variation found appears to be a function not only of the 


Fis. 7. 
Variation of Frictional Damping Force with Scale of Spring 
and Pencil Pressure. 
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pressure but also of the position of the pencil. Some experi- 
ments which were made on two 240 springs show this. Oscilla- 
tions were made in the usual way with the apparatus of Fig. 3. 
The pressure inside the indicator cylinder was atmospheric 
throughout the period of oscillation ; the position of the pencil 
was varied by means of the screw in the piston-rod. The results 
of Fig. 11 were obtained. 

In these, as in all experiments with Crosby indicators, the 
pencil used was of 5 H Koh-i-noor pencil lead. The paper was 
a writing paper with a smooth surface. The surface of the 
paper had a tendency to be glossy, in which state with small 
pencil pressures it did not readily show a pencil line. As it 
was important that the behaviour of the indicator when ‘strained 
as little as possible should be known, dried paper was used. In 
the dried state the paper had a smooth matt surface which was 
easily marked by the pencil. 

Friction in the pressure indicating mechanism of the Hopkinson 
indicator.—A few oscillations diagrams were taken with the 
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Hopkinson indicator, using the apparatus of Fig. 3, but it was 
not possible to estimate from them the frictional resistance to 
motion, as the oscillation was not a simple one. Fig. 12 shows 
a facsimile one of these diagrams. It will be noticed that there 
is superimposed on the main oscillation a secondary oscillation 
and that the secondary oscillation is not a harmonic of the main 
one. 

The static tests on this indicator were more valuable. The 
first test was intended to show the presence of hysteresis if such 
were present. To effect this the indicator was secured with its 
axis in a vertical position and with the spring on the under side 
of the cylinder. The spring was then loaded by hanging weights 
to the end of a stiff wire, the upper end of which was hooked to 
the spring. No piston was used, so that the only possible 
friction affecting the motion was that of the pivots of the mirror 
spindle or that of the spring in its supports. This latter, how- 
ever, was believed to be negligibly small. Care was taken to 


Fie, 9. 
Variation of Friction with different Springs of the same Scale. 
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load and unload the spring without jar. Plotting the results a 
diagram with a very large loop was obtained showing an error 
much in excess of what was to be expected from hysteresis. 
The only satisfactory explanation was that the friction of the 
spring in its supports, instead of being negligible, was really 
very large. If it were friction it could be eliminated by tapping. 
This was found to be the case, the spot taking a single definite 
position when thus relieved of friction. The tapping had to be 
vigorous and the final position of the spot of light was different 
with vertical and with horizontal tapping. In the early experi- 
ments the load had not been applied quite centrally, thus intro- 
ducing a couple which may have caused the error to appear 
greater than should really have been the case. To eliminate this 
ossibility a wire was bent which would apply the load centrally. 
his gave the looped diagrams of Fig. 13. 
Discussion of results of the experiments on the pressure indicating 





hanism of indicators..—The Crosby indicator, despite the 
accuracy of its workmanship, is very sensitive to small defects ; 
that is, small inaccuracies in workmanship of certain parts lead 
to large errors in indicating. The piston is secured to the ball 
on the indicator spring ; any inaccuracy in manufacture which 
results in deflecting that ball from its true position in the axis of 
the indicator cylinder will, when the piston and spring are put in 
place, result in a side pressure of the piston on the cylinder wall. 
Thus friction is introduced. If the inaccuracy be in the indi- 
cator cylinder or cover the amount of side pressure will be greater 
for stiffer springs, and so the friction will be proportional to the 
stiffness of the spring. This effect is seen in Fig. 7. If there is 
any inaccuracy in placing the ball of the spring exactly in the 
axis of the spring this will introduce a side thrust and a conse- 
quent error ; such an error does exist as is shown by Fig. 9. 
As it happens, all errors are much greater in the No. 2 Crosby 
than in the No. 1. The most readily comparable point is that at 
atmospheric pressure using 400 springs. From the No. 2 Crosby 





Fis. 10. 


Variation of Friction with Pressure. 


No. 1 Crosby Indicator. Scale of Spring = 400. 
Pencil Pressure corresponding to § turn of Pencil Adjusting Screw. 
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we would expect 3} Ib. per square inch friction—Fig. 7, three- 
eighth turn pencil pressure—twhereas the No. 1 Crosby only 
showed a friction of 1 lb. per square inch under the same con- 
ditions. There can thus be great differences between two indi- 
cators, and it becomes important to be able to select good ones. 
A fair clue to the quality of an indicator can be obtained by 
testing it for friction by Reynolds’ static method, using not only 
the weak spring but springs of all stiffnesses. With stiff springs 
the error should be so small that it cannot be measured. Doing 
this on the No. 2 indicator the author found errors of the same 
order of largeness as those found kinetically ; but by the nature 
of the case the measurement is inaccurate. On the other hand, 
the friction measured statically on the No. 1 indicator was small 
with weak springs and unmeasurable with stiff springs. In 
making such a measurement as this it is essential that there 
should be no play in the joints of the pencil gear or else that its 


Fis. 11. 
Variation of Friction with Height of Pencil. 
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amount should be separately determined and a correction made. 

The irregularity in the behaviour of indicators is very unsatis- 
factory ; it means that in any accurate work indicator diagrams 
cannot be accepted unless accompanied by a statement of the 
peculiar behaviour of the indicator used in taking them. With 
regard to past work it would be necessary if its results are to be 
accepted that the experimenter should get back to his original 
indicator and supplement his work by a statement of its errors. 
That error which varies with the pressure and which is due to 
restraining couples is the most troublesome ; its presence can 
only be detected by some such method as that used in these 
experiments. The difficulty of detecting even its presence is no 
reason for believing it to be small. It is probably not too much 
to say that the indicated horse-power is frequently 10 per cent. 
or more greater than the true value. The author’s friend, Dr. 
W. E. Fisher, has drawn his attention to an engine test which 


Fig. 12. 


Oscillation Diagram 
from Hopkinson Optical Indicator. 





shows the presence of errors of this magnitude. With diagrams 
of the ordinary form the effect of friction is to increase the 
diagram and when this friction increases with the pressure the 
increase in the size of the diagram will be greater for higher 
initial and back pressures in the cylinder. This effect Dr. 
Fisher obtained by working a Willans’ engine—(1) condensing 
(2) non-condensing, maintaining throughout the same brake 
horse-power. He used selected indicators. He found an 
increase of indicated horse-power between the two cases of 
3 per cent. using Crosby indicators and an increase of 4.6 per 
cent. using McInnes Dobbie indicators. The McInnes Dobbie 
indicators throughout gave much large indicated horse-powers 
than the Crosby indicators ; between the indicated horse-power 
—condensing—as obtained by the Crosby indicators and the 
indicated horse-power—non-condensing—as obtained by the 
McInnes Dobbie indicator there is as great a difference as 10 per 








9 In this discussion reference will be made to only the Crosby and the 
Hopkinson indicators. This does not mean that other indicators are free 
from the faults of these ; in fact it is the author’s opinion that there is 
not a mechanical type‘indicator superior to the Crosby nor an optical one 
which, within his knowledge, is superior to the Hopkinson. 








104 





THE ENGINEER 


Jan. 24, 19138 








cent. If to this be added the percentage error in the Crosby 
we obtain the result that the indicated horse-power as obtained 
by the McInnes Dobbie indicator is greater than the true horse- 
power by more than 10 per cent. In this experiment the assump- 
tion is made that the mechanical efficiency of the engine is 
constant when the brake horse-power is maintained constant, 
an assumption which there is much reason to believe is true or 
very nearly so. 

It has been assumed that the friction, as measured from the 
oscillation diagrams, is the same as that in the indicator when the 
motion is that of the ordinary indicator diagram. This requires 
justification. It has already been pointed out in analysis of 
the oscillation diagram that the friction is practically inde- 
pendent of the velocity ; consequently its magnitude is equally 
great even when drawing a constant pressure line. It is generally 
believed that the vibration of an enginé is sufficient to relieve 
the indicator of all solid friction. To determine whether this 
was true an indicator was fitted to a Belliss high-speed engine and 
a weak spring was put in the indicator. The drum was rotated 
by the indicator gear. The indicator cock was open to atmos- 
phere throughout. The indicator pencil was deflected first 
above and then below the atmospheric line as in the Reynolds’ 
static friction tests. On releasing it gently it took a final posi- 
tion which even after many evolutions was almost as far distant 
from the atmospheric line as it would have been if it had not 
been subject to any vibration. With heavier springs the possi- 
bility of relieving friction by vibration is still less. The motion 
of the piston and pencil gear may cause additional vibration. 
But such was present in the oscillation experiments and its 
effect is therefore included in the friction as.obtained from them. 
The same result was obtained on the Premier gas engine. The 
particular Hopkinson indicator which was tested showed errors 
much greater than by the Crosby. It is probable that its errors 
may be considerably lessened by change in the nature of the 
rubbing surfaces of the supports and spring, but it is not likely 
to be altogether eliminated. A peculiarity of this method of 
support is that there is a range corresponding to points within the 
loop, Fig. 13, throughout which there is no slipping of the beam 
in its supports. Its stiffmess as a spring is under these con- 
ditions greater, and consequently its periodic time is much less 
than that corresponding to slipping in the supports. Probably 
this rapid oscillation is the secondary oscillation seen super- 
imposed on the main oscillation of Fig. 12. That friction was 
negligibly small for conditions corresponding to points within 
the loop was evident, small oscillations set up within this range 
being very slowly damped. 

Experiments to determine the periodic times of oscillation of the 






























































pencil.—For these experiments the drum of the indicator was 
Fie. 13, 
Diagram showing Effect of Friction in Spring Supports of Hopkinson Indicator. 
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insulated and a spark made to pass at timed intervals from 
the pencil point through the paper to the drum, piercing in its 
passage a hole in the paper. The pencil was set in oscillation 
and the drum rotated as in the friction experiments. The result 
was a diagram the same as previously obtained with the addition 
of the small pierced holes caused by the spark. To obtain the 
timed spark a commutator driven by a small motor was put into 
the low-tension circuit of an induction coil and the trembler of 
the coil was put out of action. The small motor was a three- 
phase induction one; in these experiments its slip has been 
neglected. The frequency of the supply was known accurately. 
The estimation of the time interval between sparks was thus 
fairly accurate. Much greater errors were involved in the 
variable resistance offered by the paper to the passage of the 
spark. To obtain pierced holes in the paper it was found neces- 
sary to dry it carefully. It was found that due to inequalities 
in the paper the spark did not always take the shortest path 
between the pencil point and the drum, the spark hole being in 
some cases almost z3in. from the pencil line. To eliminate this 
error as far as possible a judicious choice of diagrams was made 
and an average taken. In choosing diagrams those were selected 
which showed that the sparks had passed at times when the 
pencil was moving with its maximum velocity ; this minimised 
the effect of the error. The number of oscillations or fractions 
of oscillations occurring between two or three-spark intervals 
could easily be measured from the diagrams ; a simple calcula- 
tion then gave the time of one oscillation. 

The results which were obtained are given in Table 1, which 
also gives the calculated values of the equivalent mass M and 
the corresponding calculated periodic times of oscillations with 
different springs. 








TaBLe 1.—Periodic Times of Oscillations (C tet eniieer). 
f ? | Periodic times. Percentage 
Scale | Equivalent Rate of spring. |— SaaaCS Siaicmiae excess 
of mass Dyms. | of observed 
spring. | at piston. per em.) |Caleulated.| Observed. | over 
' F | 
| | calculated. 
_ - eee | ee — —_—— _ — ——— 
Grammes. Second. Second. Per — 
20 58.0 5.27 x 108 | 0.021 | 0.0199 
80 58.7 21,08 106 0.0105 | 0.0103 2 
| 
160 60.3 42.16 106 | 0.00752 0.00747 | 4 
| } 
240 61.0 63 24 106 0.00618 | 0.0066 + 6.4 


The last column gives the percentage divergence of the experi- 
mental result from the calculated. The agreement generally 


is very close considering the difficulties of measuring so very small 
periods of time and the errors involved in the assumptions made 
in obtaining the calculated values, 


There is, however, a notice- 











able progressive lengthening of the period from experiment com- 
pared with that from calculation, in advancing from lighter to 
heavier springs. This is not satisfactorily explained by any of 
the causes of error mentioned above, Despite these variations 
the calculated values are so near the experimental that for most 
practical cases it will be sufficient to take them as accurate. 


(To be continued.) 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

THe Royat Institution oF GREAT Brirarn.—Albemarle- 
street, Piccadilly, W. Paper: ‘‘ Recent Advances in Scientific 
Steel Metallurgy,”’ by Professor John Oliver Arnold. 9 p.m. 

FERRO-CONCRETE CLASSES AT THE NORTHERN POLYTECHNIC 
InstrITUTE.—Holloway-road, N.—‘‘ The Architectural Treat- 
ment of Reinforced Concrete,”’ by Professor Lethaby. 7.30 p.m. 


Tue “NortH-East Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—The Lecture Theatre of the Literary 
Philosophical Society, Newcastle-on-Tyne. Paper: ‘‘ The 
Practical Use of the Iron Carbon Equilibrium with Special 
Reference to the Critical Points Al, 3 and the Burning of 
Steel,” by Dr. J. E. Stead, F.R.S. 7.30 p.m. 

PuysicaL Society oF Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington. ‘* The 


Electrical Conductivity and Fluidity of Strong Solutions,” by 
Mr. _S. Tucker; ‘* The Resistance of Electrolytes,” by 
Messrs. S. W. J. Smith and H. Moss ; * The Recalescence of Iron 


Carbide? by Messrs. S. W. J. Smith and J. Guild. 5 p.m. 


SATURDAY, JANUARY 25rn. 
THE Junior INsTITUTION OF ENGINEERS.——-A visit to the 
Houses of Parliament to inspect the heating and ventilation 
installations. 11 a.m. 


MONDAY, JANUARY 

Tue INsTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Discussion on *“ The Spontaneous Combustion 
of Coal.” 8 p.m. 
Tue Royat Socrety or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture: “* Liquid Fuel,’ by Professor Vivian B. Lewes 


27TH. 


(Lecture Ne. 2). 8 p.m. 
TUESDAY, JANUARY 28ru. 
THe Royat Society or Arts: CoLonraL Section.—John- 
street, Adelphi, W.C. ‘‘ The Wool Industry in the British 
Dominions,”’ by Mr. C. E. W. Bean. 4.30 p.m. 


THE InstiTuTIon oF Civit ENGINEERS.—-At the Institution 
of Meehanical Engineers, Storey’s-gate, St. James’s Park, S.W. 
“*The Canton—Kowloon Railway, Chinese Section,’’ by Messrs. 
Y. Grove and B. T. B. Boothby; ‘“ The Canton—Kowloon 
Railway, British Section,” by Mr. G. W. Eves. 8 p.m. 

WEDNESDAY, JANUARY 
Socrety or Arts.—John-street, 
**Co-partnership,”” by Mr. A. Williams. 8 p.m. 

Tue InstituTIon oF Civit ENGINEERS.—Students’ Visit to 
the Edgware-road—Paddington extension of the London Electric 
Railway. 


297TH. 


THe Roya Adelphi, W.C. 


THURSDAY, JANUARY 30ru. 

Tue Royat Institution OF GREAT Britatn.—Albemarle- 
street, Piccadilly, W. ‘* Recent Research on the Gas Engine,” 
by Professor B. Hopkinson, F.R.S. (First Lecture.) 3 p.m. 

THE ConcRETE INsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. ‘‘The Settlement of Solids 
in Water and its Bearing on Concrete Work,’ by Dr. J. D. 
Owens. 7.30 p.m. 


FRIDAY, JANUARY 

THe Roya Institution oF Great Britarn.—Albemarle- 

street, Piccadilly, W. ‘* The Poetry and Philosophy of George 
Meredith,’”’ by Mr. George M. Trevelyan. 9% p.m. 

THE INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRE- 

—Chemical Lecture Theatre of the University College, 


3istT. 


LAND.— 
Gower-street, W.C. ‘* Chemistry in Gasworks,”’ by Mr. W. J. A. 
Butterfield. 8 p.m. 


Coxip Strorace AnD Ice AssoctaTIon.—At the Royal Society 
of Arts, John-street, Adelphi, W.C. ‘‘ An Investigation of the 
Inflammability of some Insulating Materials,’ by Mr. R. 
Balfour. 8 p.m. 

MONDAY, FEBRUARY 3rp. 

Tue INSTITUTE OF SANITARY ENGINEERS. 
the Holborn Restaurant, W.C. 6.30 for 7 p.m. 

THE Society oF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘The Omnibus +. 
Tram Controversy and other Aspects of the London Traffic 
Problem,” by Mr. Wm. Yorath Lewis. 7.30 p.m. 


TUESDAY, FEBRUARY 


THE Society oF MopEL AND EXPERIMENTAL ENGINEERS.— 
Caxton Hall, Victoria-street, S.W. ‘Artesian Well Boring and 
Appliances,”’ by Mr. D. W. Hardy. 8 p.m. 


WEDNESDAY, FEBRUARY dru. 

Tue INsTITUTE oF SANITARY ENGINEERS.—Caxton Hall, 
Westminster, S.W. Paper: ‘‘ Reminiscences of a Municipal 
Engineer,”’ by Mr. Cuthbert Brown. 8 p.m. 

THURSDAY, FEBRUARY 


Roya InstiruTION oF GREAT BRITAIN. 
Piccadilly, W. ‘* Recent Research on the Gas Engine,” 
Professor B. Hopkinson, F.R.S. (Second Lecture.) 3 p.m. 





4TH. 


OTH. 


Albemarle-street, 
by 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Market. 

THERE is little new feature in the pig iron market this 
week. Trade keeps good, and most of the makers are so well 
sold that they are practically independent of the fluctuations 
of the market between now and the end of March. All the 
Staffordshire output and the supplies derived from Northampton 
and Derbyshire are going into consumption as fast as they can 
be delivered. With hard cokes commanding as much as 27s. 
and 28s. per ton delivered to the blast furnaces in this district 
there seems little prospect of relief.for consumers in 1espect of 
the current high prices. South Staffordshire common forge iron 
is fetching as much as 67s. 6d. per ton, while part-mine realises 
72s. to 73s. per ton. Best Staffordshire all-mine pigs are 
92s. 6d. to 97s. 6d., and cold blast iron 170s. per ton. On 
*Change to-day (Thursday) in Birmingham Northamptonshire 
sellers of grey forge pig iron demanded 72s, to 73s., and Derby- 


and. 





North Staffordshire 


shire brands easily commanded 73s. to 74s. 
and best 


forge iron was quoted as high as 75s. 6d. to 76s. 6d., 
83s. to 84s. 6d. per ton. 


Manufactured Iron Trade. 
The manufactured iron trade continues fully optimistic. 
Orders are abundant, and prices very well pleasing to iron- 
masters. The standard for marked bars remains at £10. 
The Birmingham price for merchant bars is mostly £8 10s. 


to £8 12s. 6d. Only in rather exceptional cases is £8 15s 
conceded by consumers. Common bars are £8 2s. 6d. and 
occasionally £8 5s. per tcn. Hoop iron is £8 7s. 6d. Steel 


hoops are quoted £8 5s. per ton for strong gauges and £8 12s. 6d. 
to £8 15s. for lighter gauges at works. Gas tube strip is £8 10s, 
for lots of 25 tons and upwards and £8 12s. 6d. for smaller lots. 
Galvanised sheets this (Thursday) afternoon were again the 
only unsatisfactory section of the market at £12 5s. to £12 10s, 
for 24 w.g. material packed in cases delivered at Lancashire or 
equal outports for export. 


Steel Trade Prices. 

The steel trade is still overwhelmed with work, and 
all the makers are months behind with their deliveries. The 
selling prices for this quarter’s business are now available. 
Earl Dudley’s Round Oak Works quote angles £8 5s. per ton, 
flats and channels £8 10s. and tees £8 12s. 6d. The Patent 
Shaft Works, Wednesbury, quote plates }in. thick and upwards 
£8 7s. 6d. and £8 10s., and sheets £9 15s. and £10. Sir Alfred 
Hickman, Limited, quote basic Bessemer bars £8 5s., and angles 
£7 lis. 6d. The Lilleshall Iron and Steel Company, Shropshire, 
quote bars £8, tees £8 2s. 6d., and other sorts in accordance. 


New Metallic Fumes Invention. 

Sir Oliver Lodge, the Principal of the Birmingham 
University, in conjunction with his son, Mr. Lionel Lodge, 
has induced certain of the Birmingham metal works to under- 
take the test this month of the practical utility of a new machine 
invention of his own designed to recover the metal which now 
passes off from numbers of the Birmingham metal works and 
the South Staffordshire smelting furnaces in the form of escaping 
fumes. The mechanical contrivance is the result of experiments 
commenced as far back as 1884, and it is claimed by the Pro- 
fessor that in some cases over 90 per cent. of the metal which is 
now disseminated in the atmosphere can be saved. Indeed, 
he states that in certain instances he has recovered as high a 
proportion as 98 per cent. The machine is described as “ elec- 
trical, and cheap in installation,” and in the case of large copper 
smelting works the saving, it is stated, would easily run into 
thousands of pounds a year. In addition to the Birmingham 
trials, tests of the new process have also been arranged at certain 
North Country metal works. Further particulars and the 
results of the current tests are awaited with interest by metal 
manufacturers and engineers alike. 


The New Metallic Gas. 

The announcement by Sir J. J. Thomson, of Cambridge, 
this week of the discovery of a new curious form of hydrogen 
gas hidden in metals, especially in iron, zinc, copper and lead, 
has been received by Birmingham engineers with much curiosity. 
Sir Oliver Lodge, of Birmingham University, whose views have 
been sought, declaims against the idea that the gas is correctly 
described by the formula Hg, preferring to describe it as a new 
substance with atomic weight 3, or three times the weight of 
hydrogen. The Cavendish Professor’s discovery is, Sir Oliver 
Lodge says, by no means yet complete, but his methods con- 
stitute a system of gaseous analysis of incomparable rapidity 
and informing power. A most suggestive point, the Birmingham 
Professor reminds engineers, is that Mendelejeff made a place 
in his Periodic series for an element with atomic weight 3, 
“and such an element has never been yet discovered.” 


New Canalisation Engineering Scheme. 

The North Staffordshire Chamber of Commerce 
about to consider a new engineering scheme which is estimated 
to cost £1,143,000, for the provision of improved water carriage 
for goods and mineral traffic between the Potteries and Liverpool. 
The scheme is the joint production of Mr. Saner, the engineer to 
the Mersey Weaver Navigation, and Mr. Curbishley, the cana! 
engineer to the North Staffordshire Railway Co., the owners of 
the present Trent and Mersey Canal. which it is suggested 
should be so widened and deepened as to be made 
capable of accommodating boats of 100 tons capacity. The 
engineers mainly adhere to Sir John Wolfe Barry’s report to 
the recent Royal Commission on Canals. Mr. Saner also puts 
forward proposals for the amalgamation of the Trent and Mersey 
and the Weaver Navigations by a trust with a capital of 
£2,200,000. The interest on this capital would amount approxi- 
mately to £127,000 a year, and would need a traffic of 2,540,000 
tons, with an average toll of Is. per ton. The present traffic 
totals 2,214,235 tons, so that an additional traffic, Mr. Saner 
explains, of only 325,765 tons requires to be found. 


1s 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Pig Iron Rather Weaker. 

THE attendance on the Iron Exchange on Tuesday 
was well up to the average, but so far as pig iron was concerned, 
the position was somewhat irregular. There was an easier 
feeling to note in English brands, and Lincolnshire was the 
turn lower. Middlesbrough brands have suffered to the greatest 
extent, and in second hands could be purchased at under makers’ 
rates. Taken on the whole there is a drop of about 2s. 3d. 
to record on the week in this department. Makers, however, 
are not following the reduction. Scotch was fairly steady to 
occasionally a turn dearer for Glengarnock. Finished iron and 
steel maintained late rates. Sheet lead showed little or no 
change, but copper was lower all round. English tin ingots 
showed a reduction of 10s. to 20s. per ton. 


Quotations. 
Pig iron : 
Staffordshire, 74s. 6d. to 75s.; 
tonshire, 79s.; Middlesbrough, open brands, 74s. 6d. 
Gartsherrie, 82s.; Glengarnock, 8ls. to 81s. 6d.; Eglinton, 
80s. 6d. to 81s.; Summerlee, 81s., delivered Manchester. West 
Coast hematite, 83s. 6d. to 84s., f.o.t. Delivered Heysham : 


Lincolnshire, No. 3 foundry, 76s. to 76s. 6d.; 
Derbyshire, 75s. 6d.; Northamp- 
Scotch : 


Gartsherrie, 80s.; Glengarnock, 79s. to 79s. 6d.; Eglinton, 
78s. 6d. to 79s.; Summerlee, 79s. Delivered Preston: Gart- 
sherrie, 8ls.; Glengarnock, 80s. to 80s. 6d.; Eglinton, 79s. 6d. 


to 80s.; Summerlee, 80s. Finished iron: Bars, £8 15s. to £9; 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 10s. 
to £8 12s. 6d.; Lancashire hoops, £8 15s.; Staffordshire ditto, 
£8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. 
to £9 12s. 6d.; plates for tank, girder and bridge work, £8 10s. 
to £8 12s. 6d.; English billets, £6 12s. 6d. to £6 17s. 6d.; foreign 
ditto, £5 17s. 6d. to £6; cold drawn steel, £10 10s. to £10 15s. 
Copper: Sheets £87 per ton; small lots, 103d. per pound ; 
tough ingot, £78 to £78 10s.; best selected, £78 5s. to £78 15s. 
per ton. Copper tubes, 10jd.; brass tubes, 9d.; condenser 
tubes, 10d.; brazed brass tubes, 10d.; rolled brass 84d.; brass 
wire, 8}d.; brass turning rods, 8d.; yellow metal, 74d. to 
Tied. per pound. Sheet lead, £21 per ton. English tin ingots, 
£231 per ton. 
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The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
rather smaller than usual, and business generally ruled on the 
quiet side. While there was a rather better tone to note in 
jouse coal, demand was still below the normal. Slack and 
engine fuel still continues in good inquiry, but with stocks in 
mall compass, the output goes practically to meet contracts, 
Shipping and bunkering coal shows fair movement, and prices 
have an upward tendency. Quotations :—Best Lancashire 
house coal, 16s. 10d. to 17s. 10d.; good medium, 15s. 4d. to 
ibs. 4d.; domestic fuel, 12s. 7d. to iar 7d.; screened steam coal, 
i 1s. to 12s, 6d.; slacks, 8s. 6d. to 10s. 6d. per ton at the pit. 


Self-propelled Street Sweeping Machine. 

Tt has been left to an Italian inventor to produce the 
first practicable self-propelled road sweeper. A few days ago 
| had an opportunity of witnessing a series of exhaustive trials 
of this machine which were carried out in this city in the presence 
of a large number of guests, comprising the surveyors of many 
of the surrounding towns. The machine has been intreduced 
into this country by the firm of J. and P. Hill, Ordnance Works, 
Sheffield, who have secured the patent rights. It consists 
essentially of three main parts, and weighs empty about 3} tons 
of which 2 tons 3} ewt. are on the back axle. The three parts 
are as follows :—A 20-30 horse-power four-cylinder petrol] 
motor chassis; a cylindrical sweeping roller and shell fitted 
to the chassis ; and a large receptacle fitted behind the sweeping 
cylinder for collecting the sweepings. The sweeping mechanism 
consists of a large cylindrical brush with a diameter of 523in,. 
built up of twenty small brushes 5ft. long. These brushes are 
removable and can be worn down to a few inches. The large 
brush is caused to revolve in the opposite direction to the road 
wheels by means of chain gearing from the gear box of the 
vehicle at a constant speed of 120 spuctatieas per minute, 
giving a peripheral speed of nearly 5000ft. per minute. It is 
enclosed in a sheet iron casing, and raises the sweepings through 
a height equal to two-thirds of the diameter of the brush, and 
passes them into the receptacle at the back of the machine by 
centrifugal action, while the high peripheral speed of the brush 
creates sufficient draught to collect and deposit any dust in the 
bin. The brush can he raised or lowered bodily to suit the 
different kinds of road surfaces, and the small brushes are adjust- 
able equally all round the cylinder. The operation of the 
machine in this city left little to be desired. It was tested on 
both granite setts and wood pavement, each of which was in a 
greasy condition, and the results were generally satisfactory, 
although better results would be obtained on setts laid closer 
together than is necessary for the heavy horse-hauled traffic of 
Manchester. The tests with sand on a dry road which were 
carried out at one of the Corporation tramway depots demon- 
strated that the machine was very effective, and raised no dust, 
which is a point greatly to be desired. Although the machine 
is capable of doing practically all that a horse-drawn sweeper 
can do in a very much shorter space of time, besides collecting 
the material and preventing dust, there is room for a slight 
improvement which the makers inform me will be introduced 
into the English-built machines. The new machines will be 
constructed so that the road surfaces can be swept over a 
width equivalent to the gauge of the road wheels, thereby 
enabling the gutters on the sides of the roads to be cleansed. 


Wallasey Corporation Electricity Scheme. 

The Wallasey Corporation is contemplating the erec- 
tion of a new power station at a cost of about £65,000. The 
existing power plant is inadequate for the demand for current 
for both tramway and lighting purposes. 


Blackpool Promenade Extension. 

A Local Government Board inquiry was held a few 
days ago into the application of the Blackpool Corporation for 
permission to borrow an additional sum of £18,200 for a further 
improvement of the promenade. There was no opposition to 
the application. 


Liverpool Engineering Society. 

On Wednesday last a paper was read before the above 
Society by Mr. J. Wemyss Anderson on ** Refrigeration and the 
Transport of Perishable Produce.’’ The author said that in a 
refrigerated liner—a steamer in which every available cubic 
inch of space is insulated—say, of 350,000 cubic feet capacity, 
the main propelling engines will develop, say, 5000 horse-power, 
while the refrigerating machinery will take as a maximum 
80 to 100 horse-power. Great as the growth of refrigeration had 
been in the last quarter of a century the promise of the future 
seems to point to a much greater growth. Ireland properly 
equipped with refrigerating machinery could easily and pro- 
fitably replace the Argentine in the beef supply of this country. 


Manchester Association of Engineers. 

On Saturday next a series of papers will be read before 
the abeve Society on the ‘ Illumination of Workshops.’ There 
will be three separate papers, one on gas lighting, one on electric 
lighting, and a third on illumination by oil. In view of the 
recent appointment by the Home Secretary of a committee to 
inquire into and report on the conditions necessary for adequate 
and suitable lighting of factories, the papers will be of special 
interest. 

BaRrRow-IN-FuRNEsS, Thursday. 
Hematites. 

The condition of affairs in the hematite pig iron trade 
of this district is entirely satisfactory. On every hand, the 
activity is marked, and the volume of iron being produced is 
very large. And with the recent increase in the output, the 
whole of this iron is going into prompt use. On local account 
the consumption of iron is heavy, for steel makers have big 
requirements. On general account there is the same state of 
affairs, and prospects for the future are bright. The business 
being done shows no falling off, and there is nothing of the 
speculative about it. Prices are firm with makers quoting 
86s. 6d. per ton net f.o.b. for parcels of mixed numbers of Bes- 
semeriron. For best sorts of iron there is a good steady demand, 
and prices are firm and vary according to sort. There is nothing 
being done in warrant iron. 


Iron Ore. 

There is briskness in the iron ore trade. The demand 
is full alike on local and general home account. The tonnage 
of local ore raised is greater than has been the case for some 
time. Prices are firm, with good average sorts quoted at 
18s. 6d., and the best qualities are at 27s. per ton net at mines. 
The demand for foreign ore is well maintained, and Spanish 
sorts of good quality are quoted at 23s. per ton delivered. 
Irish ores are in quiet demand. 


Steel. 

The steel trade is busily employed, and both at the 
works of the Barrow Steel Company at Barrow and those of 
the Steel Combine at Moss Bay there is marked activity in every 
department. Rails are being rolled at both places, the con- 
tracts being for home, the Colonies and for India. New business 
is plentiful all round, and prospects bright. Heavy rails are 
at £6 15s. to £6 17s. 6d., with light sections at £7 12s. 6d. to 
£7 15s. Heavy tram rails are a fair business at £7 15s. For 
steel ship plates there is a brisk demand on local as well as 
general home account, and from the mills at Barrow a good 
output is being maintained. Ship plates are at £8 5s. per ton, 
and boiler plates at £9 5s. to £9 10s. per ton. Other steel sections 
command a fair sale. 





Shipbuilding and Engineering. 
These trades are very busy in every department. 
Messrs. Vickers have sent out to Japan the first consignment 
of the turbine machinery for a large battle-cruiser being built 
in that country. The engines are of the same type as those 
ae fitted in the Kongo now being completed at Barrow for 
Japan. 


Fuel. 
There is a brisk demand for coal, with good steam 
sorts at from 14s. to 20s. per ton. East coast also is in great 
demand at 33s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Pig Iron Prospects. 

THERE is still very little variation in the reports of 
good trade in the iron and steel industries of the Sheffield dis- 
trict, and so far as one can see the prospects are unclouded— 
from the point of view of fresh business. This will be found to 
be well borne out in a paragraph below dealing with local con- 
tracts. Raw material, though still firm in price, has shown no 
movement. There has been very little buying or selling of 
hematite iron. Makers are well contracted and buyers are still 
pressing for delivery of orders already given for renewal. Quota- 
tions are at about 98s. for West Coast and about 89s. for East 
Coast delivered Sheffield. In the Lincolnshire pig iron market 
makers are very busy on existing contracts, though buying for 
present delivery has been of a very quiet description, the nominal 
quotations being 74s. forge iron, 75s. No. 3 foundry, and 76s. 6d. 
basic. There has been a fair amount of business done in Derby- 
shire pig iron at 73s. No. 3 foundry, 72s. No. 4 foundry, and 
70s. 6d. forge. The pig iron slump reported at one or two centres 
in the North is due entirely to a speculative position, which will 
pass with a definite settlement of the Near Eastern trouble. 
The market for both Derbyshire and Lincolnshire pig is really 
unaffected by these movements, and although, of course, the 
reaction is bound to come at some time, it is not yet within 
sight. Of this I was assured this week by a Derbyshire iron 
merchant, whilst a Lincolnshire maker declares that, contrary 
to any reduction being looked for, February or March will see 
a further rise in prices. 


Round the Works. 

Some little time ago I mentioned that the War-office 
had invited tenders from Sheffield for a very large quantity of 
cutlery, including 200,000 or more steel table knives, besides 
high-speed twist drills, entrenching tools and shovels. The 
contracts for the tools and knives have now been given to a dozen 
firms. In other directions important contracts have come to 
Sheffield during the past week. Marsh Bros. and Co., Limited, 
and Samuel Peace and Sons, Limited, have some good orders for 
the supply of steel to the London County Council. Following 
an inquiry by the High Commissioner for South Africa contracts 
have been r'aced in the city for supplying nuts and bolts, engine 
tubes, steel castings, and cutlery for the Government of the 
Union. The East Indian Railway is asking for helical springs, 
while work is in hand at eight or nine establishments for the 
Madras and South Mahratta Railway Company, which requires 
springs, locomotive tires, circular saws, spring steel, axles and 
tires, steel material, steel boiler tubes, and over 100 ramps of 
heavy weight. The Notts and Derby Tramways Company, 
through a firm of London contractors, has placed a large order 
in the town for points and crossings. Speaking of tramway work, 
there are in hand large contracts for the London County Council 
and for the St. Petersburg, Tokio, and Buenos Aires systems, 
other work in the east end of the city including railway steel 
for home lines and portable granite crushing plant for Turkey. 
In the ordnance departments heavy tonnages of shell of various 
sizes and both shrapnel and piercing are being made for Japan, 
whilst work of this kind for the British Government is still very 
brisk and the armour plate departments continue at high pres- 
sure. Vickers Limited at their Barrow works are just now fitting 
out the Japanese battleship Kongo with propelling machinery 
and have made a similar set of engines for a battle-cruiser now 
being built in Japan. 


Fear of Labour Troubles. 

From time to time I have spoken of the difficulty expe- 
rienced in the big iron and steel works every now and again of 
keeping the labour machinery working smoothly. These 
difficulties have been increased by the amount of overtime 
worked. The men’s weekly takings have increased propor- 
tionately, but the strain of working for many months at high 
pressure and for unusually long hours,is having an awkward 
effect for the employers. The least skilled workman talks of 
demands for higher rates of wages and is tired of overtime. 
Here and there, foreseeing difficulty and being absolutely unable 
to lessen the speed of output, some firms have advanced wages 
unasked by the men. In other cases the circumstances are such 
that with the present high cost of raw materials and new legis- 
lative burdens the margin of profit will not permit of such a step, 
and it is in these cases that danger is most feared. There is a 
lack of that sympathy between employer and employed which 
is essential if the present boom is to be prolonged to the period 
prophesied for it. The men have more money in their pockets 
and in the coffers of their union and are inclined to be arrogant. 
Very little is actually allowed yet to come to the surface, but 
many managements have already had unpleasant experiences 
of this spirit. Oniy this week, I learn from an authentic source, 
a local works, booked well ahead with orders, ran a very narrow 
escape of being shut down, besides which was a threat to have the 
men out of every rolling mill in the city within a week. It is 
not so much the skilled men as the unskilled labourers who are 
the trouble, and who, unless held in check or pacified, may rob 
themselves of the run of good trade which will end all too soon 
under the most favourable circumstances. 


The Demurrage Problem. 


In the big engineering and other works here the new 
demurrage rates imposed by the railway companies is still one 
of the chief topics. Last week I was able to state that a private 
conference of armament firms had been held to consider the 
position, but what transpired at that meeting was not divulged. 
I now learn that it was followed by another conference in 
Savile-street, and although the utmost reticence is preserved, 
I understand that the outcome may probably be a recommenda- 
tion that a deputation of the firms concerned should offer to 
meet a deputation of railway officials empowered to settle some- 
thing definitely. Several interesting points seem likely to be 
raised should these deputations meet, one being that whilst 
morally traders have no right to detain a company’s trucks over 
a certain period, legally railway companies have no right to 
impose the demurrage rates they now claim. One contention is that 
the action of the companies in refusing to accept traders’ own 
wagons loaded and then making an abatement is tantamount 
to an attempt on their part to countermand Sub-section B 
Section 2 of the Act, which makes provision for “ reasonable 
facilities.” The latter, traders contend, includes permission 
to them to use their own trucks and thus avoid incurring demur- 
rage, but the railway companies refuse to agree to traders taking 
that course. In the meantime a “fighting fund” has been 
opened in Sheffield in connection with the Chamber of Com- 
merce, 





Fuel. 

In the position of the local steam coal market there 
is very little change, the demand still keeping strong, though the 
tonnage for shipment is not quite so heavy. Any slackness 
through the latter, however, is more than made up by large 
manufacturing requirements. In some instances works have 
difficulty in obtaining supplies, but that is largely due to traffic 
delay. The colliery position with regard to forward business 
is a very firm one, and unless owners can obtain their own terms 
there seems no desire to sell, as it is thought prices will show con- 
siderable advances during the hight of the shipping season— 
that is,-if the manufacturing demand continues as strong as 
there is every indication of it doing. Prices are very firm, 
especially for best qualities, current quotations per ton at the 
pit being as follows :—Best South Yorkshire hards, 12s. 6d. to 
13s.; best Derbyshire, 12s. to 12s. 6d.; second qualities, 10s. 6d. 
to IIs. 6d.; steam cobbles, 10s. to 1ls.; large washed steam nuts, 
lis. 6d. to 12s. 6d.; seconds, 10s. to 11s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Works Developments on Tees-side. 

ExtTENsIoNS and construction of new works appear 
to be in progress everywhere on Tees-side. The new blast 
furnace and other additional plant at the Cargo Fleet Ironworks 
is rapidly approaching completion, and it is hoped to have the 
furnace in blast shortly. Important additions and develop- 
ments are also in progress at the coke ovens, which will result 
in a larger output. Extensive alterations are being carried out 
at the Cleveland Steel Works of Boleckow, Vaughan and Co., 
Limited, and a commencement has been made with the new 
shipyard, which is to be constructed on the Durham side of the 
Tees. The new sheet works at South Bank are now in satis- 
factory working order. They have been erected on a site adjoin- 
ing the works of Smiths’ Dock Company, and the buildings 
are practically completed. At present about 100 men are 
engaged at the works, and it is expected that in a few months’ 
time the number will be more than doubled. The works 
occupy about four acres in extent. A site of land has also been 
obtained at South Bank for the erection of chemical works. 
It will be some months, however, before the work of construc- 
tion can be commenced as a considerable time will be taken 
up in levelling the ground. 


Cleveland Piz Iron. 

Traders this week have been in better spirits than for 
a few weeks past, because what appears to be a genuine revival 
is in progress, and consumers are coming forward much more 
freely, in the belief that the worst of the depression has been 
experienced. It is conceded that Cleveland pig should never 
have fallen to the prices that were touched during the second 
week of this month; legitimate trade never warranted such 
figures, but they were brought about by nervous holders of 
warrants selling out. Undoubtedly, there is this week more 
confidence than has been shown for some time, and there is 
much justification for it. With no stocks, producers are in a 
very strong position, and most of them are sold well ahead. 
A fairly large amount of business has been transacted. In 
the early part of the week No. 3 G.M.B. Cleveland pig iron 
changed hands at 65s. 3d. f.o.b., but the price afterwards 
steadily advanced and at the close of the market on Wednesday 
the quotation was fully 67s. No. 1 Cleveland pig iron has 
advanced to 69s. 6d., No. 4 foundry to 66s. 104d., No. 4 forge to 
66s. 9d., and mottled and white iron each to 66s. 3d. All the 
foregoing quotations are for early delivery, any inquiry on 
forward account eliciting higher prices. Middlesbrough war- 
rants closed on Wednesday at 66s. 7d. cash buyers, the highest 
quotation since the 13th inst. Shipments of pig iron are on a 
very satisfactory scale, averaging 3572 tons per working day. 


Iron-making Materials. 

There is no change of note to report in the foreign 
ore trade, business still being on a small scale. Consumers, 
as a rule, are well stocked, and are not disposed to come into the 
market at the present high prices until absolutely necessary. 
Sellers, however, take a firm stand and maintain their price on 
the basis of 22s. 9d. for best Rubio ex ship Tees. Freights, 
Bilbao—Middlesbrough, are in the neighbourhood of 6s. 3d. 
The coke position is reported to be somewhat easier, there being 
a good supply just now. Average blast furnace kinds are put 
at 26s. delivered at works. The slightly easier position is, 
however, regarded as temporary, and some further stiffening 
in prices is expected in the near future. 


Hematite Pig Iron. 

The condition of the hematite pig iron trade of this 
district is one of great steadiness, and there is every prospect 
of a busy state of affairs over the whole of this year. The 
demand for iron on every hand is brisk, and makers without 
exception are well off for orders. Although more furnaces are 
in blast than was the case a few months ago, the production 
of iron is still inadequate to meet current requirements, and in 
some cases producers are experiencing considerable difficulty 
in keeping abreast of their contracts ; indeed, some are behind- 
hand with deliveries. The position of the makers of hematite 
iron is much better than that of the producers of ordinary 
Cleveland pig iron, and so long as the boom in the shipbuilding 
and manufactured iron and steel industries continues the 
demand for hematite iron will be kept up, for that kind of iron 
is chiefly used by those who supply the shipbuilders with 
materials. Makers of hematite iron are in a more fortunate 
position than the producers of Cleveland pig. They are not 
disturbed by the operations of speculators, for there are no stocks 
and the fluctuations in the value of hematite are regulated 
by legitimate trade. The market for East Coast hematite 
pig iron is very strong, the quotation for mixed numbers being 
83s. for delivery as early as possible. 


Manufactured Iron and Steel. 

The position in the manufactured iron and steel trades 
is very healthy, and prospects are distinctly bright. The boom 
in the trade all round is undoubtedly very pronounced, and in 
most branches the activity is altogether unprecedented. There 
is now a heavy weight of work on the books, which in most 
eases will enable the works to be kept at full pressure over the 
whole of the year. At several of the large mills there is quite 
a congestion of work, and the inability to execute orders fast 
enough to meet the urgent needs of consumers is the greatest 
difficulty which manufacturers have to contend with at the 
present time. The output, particularly of plates, angles, 
bars, and rails, is on a very large scale. Values of all descrip- 
tions of iron and steel are firmly maintained, and show an 
upward tendency. Common iron bars are £8 15s.; best bars, 
£9 2s. 6d.; best best bars, £9 10s.; iron ship plates, £8; iron 
ship angles, £8 15s.; iron girder plates, £8 2s. 6d.; iron boiler 
plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7 ; 
steel bars, basic, £8; steel bars, Siemens, £8 5s.; steel ship 
plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. 6d.; steel sheets, singles, £8 15s.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8, all less the usual 
24 per cent. f.o.t. Steel rails are £6 15s., and steel railway 
sleepers £7 2s. 6d. net f.o.b. Cast iron railway chairs are 
£4 10s. to £4 12s. 6d.; cast iron pipes, jin. to 2in., £6 12s. 6d. 


to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 to 
£6 2s. 6d.; and cast iron columns, plain, £7 to £7 5s. f.o.r. at 
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makers’ works. The quotation for iron and steel galvanised 
sheets, 24-gauge, in bundles, is £12 15s. to £13 f.o.b., less the 
usual 4 per cent. 


Shipbuilding and Engineering. 

There are good signs that the present great activity 
in the kindred trades of shipbuilding and engineering will 
continue well into next year. All the shipbuilding yards on 
the North-East Coast are busily employed. On the Tyne the 
activity is unprecedented ; shipbuilders are well booked with 
orders, and the inquiries continue notwithstanding the high 
price of materials. The Northumberland Shipbuilding Com- 
pany, Limited, of Howdon, has a good deal of work on hand at 
present, including six single-deck vessels of over 8000 tons 
deadweight each for the Houlder Line, another five "tween deck 
vessels of nearly 8500 tons for London owners, and two large 
shelter deck vessels of the same capacity. General activity 
characterises the several departments of the engineering trades. 
Marine engineers, especially on Tyneside, have a great amount 
of work in progress, and some firms are called upon to operate 
their works to the utmost in meeting the demands made upon 
them for delivery. 


Coal and Coke. 


The coal market rules rather quieter, but the position 
generally is unchanged. There has been a brisk all-round 
inquiry for prompt loading, and sellers held firmly for recent 
values. For next week and later positions the inquiry is gradu- 
ally increasing in volume. Congestion of tonnage is very 
prevalent at the shipping places, and irregular supply of railway 
wagons is causing much trouble at the collieries. This week 
some second-hand sellers have been taking out profits on certain 
classes of Durham coal, but, notwithstanding this, the market 
remains fairly strong. Best qualities of Durham gas coals are 
quoted at 15s. 3d. to lds. 6d., and seconds at 14s. 9d. to 1L5s., 
whilst special kinds are quoted up to I4s. 6d. Coking coals are 
somewhat easier. Superior qualities are put at 15s. to lds. 6d. 
and coking smalls at 15s. There is a good inquiry for bunker 
coals, the quotation for ordinary kinds being 14s. 6d. to Lés., 
and best qualities 15s. 6d. Coke is easier, and supply is plentiful. 
Foundry coke is in the neighbourhood of 31s., furnace coke 26s., 
and gas coke 20s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrant Market Irregular. 

THE Glasgow warrant market was greatly depressed 
at the end of last week, and prices of Cleveland warrants fell 
over 2s. per ton, 64s. 6d. having been done for cash. The 
drop was attributed to a bear movement coming on at the same 
time as tired holders were selling out. There was some improve- 
ment this week, when more disposition was shown to purchase, 
but the market still remains irregular, and there is not the same 
confidence that characterised the business some time ago. 
Still, it is admitted that the position from a trade and statistical 
point of view is sound, so that any very decided buying on the 
part of consumers and shippers might well produce a marked 
improvement. Since last report a large business has been done in 
Cleveland warrants between 66s. and 64s. 6d. cash, 66s. 44d. 
and 64s. 103d. one month, and 66s. 10d. to 65s. 8d. three months. 
A considerable recovery has taken place from the lowest figures 
mentioned. A good amount of iron has been purchased for 
fixed dates, including 64s. 104d. for delivery in seventeen days, 
65s. twenty-one days, 65s. 6d. twenty-five days, 65s. 3d. for 
3rd_March, and 65s. 64d. for 9th April. Increasing quantities 
of Cleveland iron are being taken for consumption in Scotland, 
and this is likely to continue, at least for a considerable time. 


Seotch Pig Iron Steady. 


The Scotch ironmasters declined to follow the course 
of the warrant market as regards prices. One or two brands 
were modified to the extent of 6d. per ton, but prices generally 
are maintained, owing to the large and steady demand. Govan 
and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 77s.; Nos. 3, 
75s. 6d.; Carnbroe, No. 1, 8ls.; No. 3, 77s.; Clyde, No. 1, 82s.; 
No. 3, 77s.; Calder and Summerlee, Nos. 1, 82s. 6d.; Nos. 3, 
77s. 6d.; Gartsherrie, No. 1, 83s.; No. 3, 78s.; Langloan, No. 1, 
83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 81s.; 
Eglinton, at Ardrossan or Troon, No. 1, 77s. 6d.; No. 3, 76s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Dalmellington, at Ayr, No. 1, 78s. 6d.; No. 3, 76s. 6d.; Shotts, 
at Leith, No. 1, 82 No. 3, 77s.; Carron, at Grangemouth, 
No. 1, 83s.; No. 3, 78s. per ton. Two additional furnaces have 
been put in blast, and there are now 51 making hematite, 36 
ordinary and special brands, and 5 basic iron, the total of 92 
furnaces thus in operation in Scotland comparing with 85 at this 
time last year. The quantity of Scotch pig iron sent abroad 
at present is inconsiderable, the foreign shipments in the past 
week amounting to only 446 tons. The quantity shipped 
coastwise was 3014, and the total of 3460 tons was 3375 tons 
less than in the corresponding week of last year. 
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The Hematite Trade. 


There is a Jarge amount of hematite pig iron going into 
consumption at the steel works. The output of this class of 
iron in Scotland has been increased by the lighting of two 
additional furnaces, and now amounts to about 16,500 tons per 
week. But it is certain that the quantity used in the West of 
Scotland is much larger than that figure, and includes a very 
large quantity of English iron, besides heavy quantities of scrap. 
The price quoted for Scotch hematite is 88s. 6d. per ton for 
delivery at West of Scotland steel works. Imported ore may 
now be had on somewhat easier terms, the freight from Bilbao 
to Glasgow being 6s. per ton, and it is believed that the arrivals 
are likely to increase. 


Imports of Partly Manufactured Goods. 


The quantity and value of the iron and steel manufac- 
tured goods brought into Scotland in the past year greatly in- 
creased compared with the two years immediately preceding, 
the increase being chiefly from America. The tonnage imported 
from the United States in 1912 reached 20,941, of the value of 
£184,926, compared with 4930 tons and £60,461 in 1911 and 
4996-and £54,056 in 1910. From the Continent the supplies 
were less than in 1911, but greatly larger than in 1910. Of the 
goods referred to—iron and steel bars, angles, &c., hoops, 
sheets, plates, &c.—58,233 tons came from the Continent in 
1912, valued at £366,737, comparing with 64,479 tons and 
£411,097 in 1911 and 33,689 tons and £231,600 in 1910. These 
figures do not by any means exhaust the amount of such partly 
manufactured goods employed in the West of Scotland, large 
quantities of similar material being also received from English 
and Welsh ports. ; : 


Finished Iron and Steel. 


The finished iron and steel works are all fully occupied. 
and in the case of most of them the existing orders will take 
months to complete, even should no additional work be received 
in the meantime. This state of matters is more in evidence 
in the steel than in the iron trade. The home inquiry is quiet 
both as regards iron and steel material, but the inquiries from 
abroad are such as to promise considerable additions to present 
business. Scotch crown bars are quoted £8 10s.; best hars, 
£8 17s. 6d.; and best horseshoe iron, £9 per ton, less the usual 
5 per cent., Clyde delivery. Steel angles are at £8; ship plates, 


£8 7s. 6d.; bars, £9; and boiles plates, £9 2s. 6d., subject to 





usual discount. Black sheets are in strong request and the tube 
trade is very busy. Some fresh contracts are reported in the 
foundry trade, such as cast iron pipes for municipal purposes, 
and it is not unlikely that this department may ere long obtain 
a considerable increase of orders. 


The Coal Trade. 

There has been a strong demand for coals since last 
report, and the shipments show a marked increase, although they 
are still rather below normal amount. Many vessels that had 
been detained by recent stormy weather at sea have now loaded 
and sailed. Some of the ports have now only « moderate amount 
of tonnage being loaded, while others are better supplied. Steam 
and house coal are firm in price and the recent advance in splint 
is maintained. Ell coal is quoted f.o.b. at Glasgow, 13s. to 
13s. 6d.; steam coal, 13s. 6d. to 14s.; splint, 14s. 6d. to L5s.; 
treble nuts, 13s. 6d. to 14s.; doubles, 13s. to 13s. 6d.; and singles, 
12s. 6d. to 13s. per ton. Manufacturers are taking heavy sup- 
plies of hard coal and dross, and household consumers are also 
large purchasers owing to cold weather, prices being steady. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff : State of the Coal Trade. 

STRENGTH in all branches of the market was the con- 
dition of things after the opening of the market. The loading 
pressure at the docks has been great, though stormy weather 
has told its tale and had its inevitable result in qualifying the 
good round of prosperity which has been experienced at the 
Welsh ports. Colliery owners having full order books have 
naturally kept prices up, and we find that for the remainder of 
January and also over the early days of February they promise 
to be firm. Several important contract inquiries are to hand. 
Small coals have started well, but have some leeway to get up 
to requirements. As for Monmouthshire, these have been 
brisk from the opening of the market, and No. 2 Rhondda have 
begun at high figures. The ruling price for best large Admiral- 
ties was about 19s. 6d., but even this figure was early out-dis- 
tanced and sellers were known to ask up to 20s. Dry steam and 
Monmouthshire are tightly held ; house coals firm ; patent fuel 
very firm. Later: Storms have continued to strengthen prices. 
Patent fuel makers have refused to moderate values in the face 
of the high price of smalls, and it will be seen from our list that 
quotations remain at high-water mark. 


Latest Quotations. 

Best Admiralty large steam coal, 19s. 3d. to 19s. 9d.; 
best seconds, 18s. 9d. to 19s.; seconds, 18s. 3d. to 18s. 9d.; 
ordinaries, 17s. 6d. to 18s.; best drys, 18s. 6d. to 19s.; ordinary 
drys, 17s. to 18s.; best bunker smalls, 15s. to 15s. 6d.; best 
ordinaries 14s 3d. to 14s. 9d.; cargo smalls, 13s. 6d. to 14s. 3d.; 
inferiors, 13s. to 13s. 6d.; washed smalls, 15s. to 15s. 6d.; best 
Monmouthshire black vein, large, 18s. to 18s. 3d.; ordinary 
Western, 17s. 6d. to 17s. 9d.; best Eastern Valleys, 16s. 9d. to 
l7s. 3d.; seconds, I6s. to 16s. 6d. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 18s.; No. 3 
Rhondda, large, 17s. 6d. to 18s. 6d.; smalls, 14s. te 15s.; No. 2 
Rhondda, large, 15s. 6d. to 16s. 6d.; through, 13s. 6d. to 14s.; 
No. 2 smalls, 12s. 6d. to 13s. 6d.; best washed nuts, 16s. to 17s.; 
seconds, 15s. to 16s.; best washed peas, 14s. 6d. to 15s.; seconds, 
13s. to 14s. Patent fuel, 23s. to 24s. Coke: Special foundry, 
32s. 6d. to 33s. 6d.; good foundry, 29s. to 31s.; furnace, 25s. to 
28s. Pitwood, ex-ship, 20s. to 20s. 6d. 


Newport (Mon.). 

Shipments of coal last week were exceedingly heavy. 
The total of coal shipped at Newport was 92,500 tons to foreign 
destinations and 13,190 tons coastwise. Later: There was a 
decidedly firm tone for all clases of Newport steam coal. In 
despite of engaged vessels, authorities said that there was no 
shortage of ready steamers in dock, with the result that ship- 
ments continued on a heavy scale. As colliery owners were 
well booked they held firmly to prices both large and small, 
but buyers showed the usual caution. Prices: Best Newport 
black vein, large, 17s. 9d. to 18s.; Western Valleys, 17s. 3d. to 
17s. 6d.; Eastern Valleys, 16s. 6d. to 17s.; other kinds, 15s. 9d. 
to 16s. 6d.; best smalls, 13s. 6d. to 14s.; seconds, 12s. 6d. to 
13s. Bituminous: Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. 
to 17s. 6d. Patent fuel, 21s. to 22s. 6d.; Pitwood, 20s. to 20s. 6d. 


Iron and Steel. 

Last week at Dowlais was a very busy one. All the 
departments from the blast furnaces to the rail banks were in 
full drive. From the blast furnaces came a quota of pig iron 
and from the same source were despatched tram and light 
rails, &c. Prices :—Pig iron: Hematite, mixed numbers, 
80s. 6d. cash, 80s. 10d.’month ; Middlesbrough, 65s. Id. cash, 
65s. 5d. month; Scotch, 71s. cash, 71s. 4d. month; Welsh 
hematite, 90s. to 91s. dd. Nominal: East Coast hematite, 
89s. to 89s. 6d.; West Coast, 90s. Steel bars: Siemens, £5 17s. 6d. 
to £6; Bessemer £5 lis. 6d.; heavy sections, £6 10s. to £6 15s. 
Tron ore, 21s. 6d. to 22s. Other quotations :—Copper, £68 15s. 
eash, £69 2s. 6d. three months. Lead: English, £17 10s.; 
Spanish, £17 2s. 6d. Spelter, £26 2s. 6d. Silver, 29/:d. per oz. 


Tin-plate. 

In the Llanelly district much more buoyancy is being 
shown. Local manufacturers are reported well off for orders, 
and are looking forward with more cheerfulness. Latest 
prices continue to decline, and the market remains in an un- 
satisfactory condition. Sales are reported at even lower 
prices than are here given. Prices :—Ordinary, 15s. 3d. to 
lds. 44d.; ternes, 25s. 6d.; C.A. roofing sheets, 30 g., £9 10s.; 
big sheets for gaivanising, 30 g., £9 10s.; finished black plates, 
£10 15s. to £10 17s. 6d.; galvanised sheets, 24 g., £12 5s. to 
£12 10s. per ton. Block tin, £227 cash, £225 5s. three months. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 8th. 

THE second week of the new year has brought out an un- 
expected demand, particularly for crude steel in both eastern 
and western markets. As evidence of the activity of demand, 
the Steel Corporation has just purchased 15,000 tons of billets 
at an Alabama mill for immediate shipment to Philadelphia. 
There are other large northern buyers scouring the markets for 
crude steel for the best deliveries possible. Southern furnaces 
are also picking up good sized orders of forge and foundry for 
local and northern delivery. Material for engineering con- 
struction purposes is very active, as quite a lot of big work 
along the construction line has just been placed. Spikes and 
bolts have been ordered in large quantities during the week, 
and other small railway supplies are in like good demand. The 
bar mills are offered big orders to supply car building material. 
Most eastern mills are now selling the remainder of their capacity 
for delivery during the first quarter. The Steel Corporation 
has unfilled orders on its books amounting to over 8,000,000 tons. 
The volume of business on the books of the independent com- 
panies, according to a recent estimate, figures closely around 
7,000,000 tons, making a total of unfilled orders of 15,000,000 
tons, or over 60 per cent. of the output of 1912. The makers 
of foundry iron are counting upon a heavy demand during the 





next two weeks. There is a surprising renewal of orders for 
various kinds of cars, including gondolas, flat cars, fruit and 
stock cars, furniture cars, refrigerator cars, to say nothing of 
coaches. The copper market is again active under demand 
from German and English consumers. Large sales are in sight, 
The Steel Corporation and some other leading domestic con- 
sumers have purchased 25,000,000 Ib. of electrolytic at 17}. 








CATALOGUES. 


Grarron AnD Co., Vulcan Works, Bedford.—Price List of 
steam cranes. The cranes illustrated include portable, fixed, 
and locomotive types. 

Epwin A. MANSFIELD AND Co., Hamilton, Ont., Canada.—We 
have received from this firm a circular describing Mansfield’s 
patented automatic water finder, which is a portable appliance 
designed for ascertaining whether a subterranean stream or body 
of water exists under a spot where boring operations are desired. 

Tue G.C. Vaproriser, Limited, 1i, Hart-street, Bloomsbury, 
London, W.C.—This firm has sent us a copy of its new booklet 
dealing with the G.C. vaporiser for using common paraffin 
in all types of internal combustion engines, for pleasure cars, 
lorries, marine engines, stationary plant, and aeroplanes, &c. 

PALATINE ENGINEERING Company, Limited, Liverpool.— 
Section E, catalogue of water level recorders, tide gauges, &c. 
The recorders illustrated and described are intended for use in 
connection with wells, weirs, and notch gauges. The weir 
level recorder has an integrator constructed according to Lord 
Kelvin’s patent, the motion of the float being conveyed to a 
pen which marks on a time-driven diagram the exact height of 
the water over the lip of the weir. ® 

Vickers Limirep, of Vickers House, The Broadway, London, 
S.W.—This company has sent us an excellent book of illustra- 
tions showing some of its manufactures. There are illustrations 
of aeroplanes, armour-plate presses, dredgers, electrical plant 
and apparatus, floating docks, forgings, internal combustion 
engines, motor cars, war material, railway material, reciprocating 
propelling machinery for ships, marine shafting, commercial 
ships, small tools, submarine salvage yard craft, Timkin bear- 
ings, train lighting equipments, turbines, variable-speed gear, 
and warships. There are also views of the company’s works, 
The warships illustrated are H.1.J.M.S. Katori, H.I.J.M.S 
Kongo, H.M.S. Liverpool, H.M.S. Princess Royal, the Brazilian 
Dreadnought Sao Paulo, H.M.S. Sentinel, and H.M.S. Van- 
guard. Altogether the book contains over sixty pages, and it 
constitutes an exceedingly interesting little volume. With 
regard to the ordnance section, we might mention that there 
are illustrations of the firm’s automatic rifle-calibre gun, mounted 
upon an adjustable tripod, gun mountings, a 4.7in. naval gun, 
and a 37 mm. pom-pom gun. 

‘Tue Suckling Water-tube Boiler "’ is the title of an interest- 
ing catalogue forwarded to us by Thomas Beeley and Son, 
Limited, of Hyde, near Manchester. It is a well-illustrated 
publication which describes the construction of this boiler in a 
clear and concise manner. The chief objects aimed at in the 
design of the “‘ Suckling’ water-tube boiler are to provide a 
generator of large water and steam capacities of simple effective 
and economical construction, the arrangement at the same time 
being such as to expose large heating surfaces to the furnace 
gases and to promote a constant and efficient circulation of the 
water and easy liberation of the steam. The boiler is composed 
of one or more sections, each section being a complete unit in 
itself and may be duplicated to any extent, according to the 
heating surface required. Each section consists of two drums 
arranged one above the other, the upper or steam drum being 
horizontal and the lower or water drum inclined. These two 
drums are coupled by means of a large tubular connection at 
each extremity. In the intervening space between the large 
connections there are the smaller water tubes, which are arranged 
in rows and expanded into the upper and lower drums. The 
boilers are claimed to be admirably suited for export. Many 
other advantages are also claimed for this form of steam gene- 
rator. We have also received a circular dealing with the 
* Suckling ”’ boiler. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. WapprneTon, late of 35, King William-street, London 
Bridge, E.C., asks us to state that, owing to the expiration of his 
lease, he has been obliged to remove to new offices at 16, Fins- 
bury-circus, London, E.C. 

Henry Berry anv Co., Limited, of Croydon Works, Leeds, 
advise us that they have placed their London business in the 
hands of Lawler, Ayers and Co., Limited, 1, Broad-street-place,. 
Finsbury-circus, E.C. Telephones, 7985 and 7986 London-wall. 

Tue old-established boilermaking business which has been 
for a considerable number of years carried on by the late Mr 
Alfred Farrar at Newark-on-Trent has recently been converted 
into a private limited company, under the title of the Farrar 
Boiler Works, Limited. 

Messrs. BRAITHWAITE AND Kirk, of Crown-bridge Works, 
West Bromwich, inform us that they have admitted Mr. Alex- 
ander Anderson—late a director of Edward Wood and Co., 
Limited, Manchester—as a rtner. The business will be 
continued as heretofore under the style and title of Braithwaite 
and Kirk. 

WE are asked by the High Commissioner for the Common- 
wealth of Australia to state that Mr. John Coates, M. Inst. C.E., 
senior partner of the firm of John Coates and Co., Limited, 
25, Victoria-street, S.W., has been appointed to carry out the 
work of the inspection of material purchased for the Common- 
wealth railway construction and rolling stock in connection 
with the Australian Trans-Continental Railway. 

Tue works of Ernest Scott and Mountain, Limited, Gateshead, 
have been purchased on behalf of C. A. Parsons and Co., of 
Heaton Works, Newcastle-on-Tyne, together with the more 
important portions of the plant and machinery and the goodwill. 
The works will, in the first instance, be chiefly engaged in assist - 
ing Messrs. Parsons’ general manufactures, as well as in con- 
tinuing the business carried on by Messrs. Scott and Mountain. 

Tue Eecrric AND ORDNANCE ACCESSORIES COMPANY, 
Limited, of Aston, Birmingham, advises us that its agency 
agreement with Baxter and Caunter, Limited, of 219, Tottenham 
Court-road, W.C., terminated on December 31st, 1912, and that 
as from January Ist, 1913, all business in the company’s elec- 
trical manufactures in the London district has been handled at 
the London office electrical department at Vickers House, 
Broadway, Westminster, S.W., to which address all inquiries 
and other communications should be addressed. Mr. C. 8. 
Thomson, M.Se., M.I.E.E., is in charge of the electrical 
department at Vickers House and has a staff of engineers under 
him. His telephone number is 10110 Gerrard (10 lines). 








Conrracts.—Mitchells, Ashworth, Stansfield and Co., Limited, 
of London, have secured, amongst other recent orders for their 
‘“*Mascolite ” specialities, one from Alfred Motte and Co., 
Roubaix, for a foundation in ‘‘ Mascolite B.U.” lin. thick for 
a 400 horse-power Diesel engine, the dimensions of the" founda- 
tion being 5.000 m. by 7.870 m., or 39.35 square_ metres 
(426} square feet). 
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NOTES FROM GERMANY, FRANCE, BELGIUM, Ke. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

FrrMNEss continues the characteristic feature of the 
iron and steel market, the business in pig iron being especially 
‘iff, and, like the finished iron industry, not in the least in- 
{iuenced by the Balkan troubles. Both home and foreign 
jomand are exceedingly brisk, and generally increasing ; large 
quantities have been exported to Belgium, Very favourable 
accounts can be given of the Luxemburg iron ore market, the 
iendency being everywhere in an upward direction. The 
output has inereased,-and the inland consumption has followed 
suit, while shipments to Belgium show a falling off. On the 
10th inst. a contract was signed between the Steel Convention 
ind the Girder Union, the latter being at the same time pro- 
longed until 1917. Sales of the Steel Convention in December, 
1912, were 532,450 t., as compared with 492,647 t. in November 
last year, and 468,271 t. in December, 1911. Of the above- 
named quantity, 173,860 t. were semi-finished steel, as compared 
with 148,150 t. in November, 1912, and 175,089 t. in December, 


1911; railway material, 219,980 t., as compared with 200,437 t. | 


and 170,547 t.; sectional iron, 138,610 t., as compared with 
144,060 t. in November, 1912, and 122,635 t. in December, 1911. 


Active Trade in Silesia. 

The year has opened with a fair amount of strength in 
all branches of the iron and allied industries. Just at the end 
of last quarter a somewhat quiet business was being done, and 
immediately after the holidays stocktaking and repairing had 
led consumers to place only few orders of weight, and shipments 
were very limited. Quite recently, however, an animated con- 
dition was reported to prevail in the various departments, and 
the mills can now boast of having secured ample employment. 
Insufficient supplies in forge pig are complained of ; basic i 
meeting with vigorous demand, and so are plates and steel 
billets, consumption being higher than the output in a number 
of instances. The plate and hoop mills are crowded with work, 
and stipulate for very long terms of delivery. It is gratifying 
to note that prices have become more remunerative, and they 
are expected to advance in the future, stocks being low, and the 
majority of establishments booked far ahead. Contrary to 
what is generally noticeable at the end of the year, when the 
girder trade is dull, and few orders given out, quite an animated 
demand came in at the end of last quarter, and producers’ 
as well as dealers’ stocks have been almost cleared. Rather 
an irregular activity is reported from the plate and sheet in- 
dustry, but new business, on the whole, is plentiful, and prices 
yield & fair profit. The position of the iron foundries is one of 
remarkable activty for this time of the year, makers being 
unable in many instances to meet the requirements of their 


customers. gig wal 


List Quotations. 

The following are the current list rates per ton, free 
at works :—Raw spathose iron ore, M.12.80; roasted ditto, 
M.18.50; Nassau red iron ore, 50 per cent. contents, M.14.50 ; 
spiegeleisen, 10 to 12 per cent., M.82; white forge pig, M.69 ; 
iron for steel making, M.72 to M.73 ; German Bessemer, M.81.50; 
Luxemburg foundry pig, No. 1, M.77.50; the same, No. 3, 
M.74.50; German hematite, M.81.50; good merchant bars, 
common quality, M.123 to M. 126; iron bars, M.145 to M.148 ; 
basic hoops, M.145 to M.150; common steel plates, M.132 to 
M.135 ; steel plates for boiler-making purposes, M.142 to M.145 ; 


1s 


sheets, M.142.50 to M.147.50; drawn iron or steel wire, 
M.127.50. 
Coal and Coke. 
Reports coming in from Rheinland-Westphalia as 


well as from Silesia state that the market for coal and coke is 
animated and firm. 


Austria-Hungary. 

All through last week a steady tone could be noticed 
in the iron and steel industry, and confidence in the prospects 
for 1913 is returning. For the present few orders of weight 
are given out, but the position at the majority of establishments 
remains pretty good, and pig and manufactured iron prices are 
fairly stiff. The coal trade continues very busy, demand for 
engine and house fuel being generally on the increase. Rates 
are the same as before. 


Strong Conditions in Belgium. 

Very satisfactory accounts come in from the iron and 
steel departments. A slight upward movement is felt in inland 
prices. Iron bars have advanced from 175f. to 180f. p.t. to 
180f. to 185f. p.t. Export prices are a trifle less stiff in a few 
instances. For basic bars, £6 2s. to £6 3s. p.t. f.o.b. Antwerp, 
is quoted ; iron bars stand at £6 8s. p.t.; rods, £6 14s. to £6 lds. 
p.t.; and steel plates range between £6 16s. to £7 6s. p.t., accord- 
ing to quality. An abundance of contracts is awaiting execution 
in the finished iron and steel trade, and the hardware factories 
are very busy on home and foreign account. A good deal of 
work was secured in the last week of December, and the mills 
will be fully occupied till the end of the quarter. Negotiations 
have for some time past been in progress concerning the forming 
of a syndicate of Belgian locomotive and wagon manufacturers, 
but a final resolution has not yet been arrived at. Engine coal, 
as well as coke and briquettes, meet with animated request, 
whereas the consumption in house fuel is rather lower than in 
previous years, in consequence of the mild weather which 
prevailed all through last quarter. The tone is firm and quota- 
tions are tending upwards. When compared with the prices 
ruling on December Ist, 1911, present quotations show an 
advance of 20 per cent. 








Tue Royat Sanrrary Instrrure.—tThe fifty-fifth course of 
lectures and demonstrations for sanitary officers will be held 
from February to April next. The course will comprise the 
following lectures :—Part I.:; Four lectures on elementary 
physics and chemistry in relation to water, soil, air, and ventila- 
tion, and meteorology ; and twenty-one lectures on public 
health statutes; orders, memoranda, and Model By-laws of 
the Local Government Board and the by-laws in force in the 
Administrative County of London; the practical duties of a 
sanitary inspector, e.g., drawing-up notices as to sanitary defects, 
drain testing, disinfection, methods of inspection, note-taking, 
reporting, and elementary statistics; municipal hygiene or 
hygiene of communities, including prevention and abatement of 
nuisances, sanitary defects in and about buildings and their 
remedies, water supplies, sanitary appliances, drainage, refuse 
removal and disposal, offensive trades, disinfection ; building 
construction in its sanitary relations, local physical conditions ; 
measurement and drawing plans to scale. Inspections and 
demonstrations are arranged in connection with the lectures, 
and include visits to disinfecting stations, dairy premises, 
municipal depéts, artizans’ dwellings, offensive trades, water- 
works, common lodging - houses, sanitary works in progress, 
refuse and sewage disposal works, and other public and private 
work illustrative of sanitary practice and administration. 
Part II.: Seven lectures on meat and food inspection, including 
taking of samples of water, food, and drugs for analysis. Full 
particulars of the lectures, the first of which is to be given on 
Monday, February 3rd, can be obtained from Mr. E. White 
Wallis, secretary, 90, Buckingham Palace-road, S.W. 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not iliustrated the Specification is without 
drawings. 

Copies of 
Branch, 25, 
each 

The date first given is thedate of application ; the second date at 
the end of a 2 the date of the advertisement of the 

ptance of the complete Specificati 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the Y , give 
notice at the Patent-office of opposition to the grant of the Patent, 


Specifications may be obtained at the Patent-office Sale 
Southampton-buildings, Chancery-lane, W.C., at 8d. 








PUMPING AND BLOWING MACHINERY. 


4853. February 27th, 1912.—Apparatus FoR EXHAUSTING 
or CoMPRESSING Arr, G. and J. Weir, Limited, Cathcart, 
Glasgow, and J. Petermdller, of the same address. 

A turbine rotor A is mounted on and driven by a shaft B. 

It revolves inside a casing C from which project two sets of 

nozzles DD. Inside the rotor there is arranged a drum E on 
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which are formed two series of inlet nozzles F, the same in number 
as the nozzles D. The whole is enclosed in a tank containing 
water and water is conducted to the interior of the drum E by 
means of the pipe G. H is the air suction. Inside the drum E 
is a valve J by the rotation of which the number of nozzles F 
at work can be varied.—December 29th, 1912. 


INTERNAL COMBUSTION ENGINES. 


2495. January 3lst, 1912.—Two-strRoKE Cycle INTERNAL 
ComBusTion Encines, William Beardmore, Parkhead 
Forge, Glasgow, and J. W. B. Stokes, of the same address. 

The crank case contains a three-throw 180 deg. crank shaft. 

The two outer cranks are connected by rods A A to a pump 

piston B working in a barrel C. The pump piston carries a 

sleeve D, at the upper end of which isa piston E. The middle 

crank is connected by a rod F to a piston G working within the 
sleeve D. H is a gas supply chamber, having ports J controlled 

by the pump piston B and giving admission to the barrel C. 
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K are ports in the sleeve D, which are controlled by the inner 
piston G, and which admit air from the crank case to the pump 
barrel. Exhaust ports L in the sleeve D and similar ports M 
in the cylinder walls establish communication between an 
exhaust chamber N and the space between the pistons E G. 
This occurs when the two.pistons are at their maximum distance 
apart. In this position the top of the piston G has uncovered 
the ports K and a fresh charge flows into the combustion 
space.—December 29th, 1912. 


6490. March 15th, 1912.—Srartine System For INTERNAL 
ComBustTion Encines, Sunbeam Motor Car Company, 
Limited, and L. Coatalen, both of Moorfield Works, Wolver- 
hampton. 

A three-cylinder compressed-air motor A with its cranks 
arranged at 120 deg. is employed for starting purposes. It 
drives through a chain B on to a free wheel C mounted on an 
intermediate shaft D. This shaft carries a gear E, which can 
be slid into or out of mesh with teeth on the main engine fly- 





wheel F, As soon as the main engine picks up its speed, the 


wheel C overruns its clutch and prevents damage being done 
to the starting engine while the gear E is being withdrawn. 


N°64390 





Air pressure is maintained by a pump driven” from, say, the 
gear box of the motor car.—December 29th, 1912. Sie 


-s 


15,133. June 28th, 1912.—INTERNAL ComBuUsTION ENGINES, 
Paolo Kind, 38, Corso Dante, Turin, Italy. 
This specification describes means for cooling the pistons of 
internal combustion engines, presumably of the Diesel type. 
The cooling medium employed is oil. This is introduced through 
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the hollow crank shaft, up the connecting-rod and into a conical 
funnel A disposed, with very little clearance, just beneath the 
lower surface of the piston. A ridge B on the interior of the 
piston catches the oil flowing out from the funnel.—December 
29th, 1912. 


TURBINE MACHINERY. 


24,308. October 24th, 1912.—Sraror BLADES FOR STEAM 
TurBines, Fried. Krupp Aktiengesellschaft Germania- 
werft, Kiel-Gaarden, Germany. 

The stator comprises a disc A and an outer bounding ring B 
united by cast-in blades C. These blades are on the inlet side. 

The outlet side is provided with a series of curved blades D 
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— 
inserted into dovetailed recesses in the stator. Distance 
pieces E hold these blades at the required distance apart. It 


is claimed that by this arrangement the advantages of both the 
** cast-in ’’ and the “ built-in ” type of blade are secured without 
incurring their separate disadvantages.—December 29th, 1912. 


SWITCH GEAR. 


4577. February 23rd, 1912.—ImMPROVEMENTsS IN AND RELATING 
To Etecrric Switcnres, Max John Railing and James 
Strachan, both of 67, Queen Victoria-street, London. 

This invention relates to the type of electric switches in which 
the circuit may be closed and opened by hand or opened auto- 
matically by electromagnetic mechanism, and its object is to 
provide an efficient device having comparatively few working 
parts so as to conduce to facility in production. The trigger A 
has an abutting nose:piece B, in combination with which there 
is a switch arm, toggle mechanism, operating handle, reaction 
springs, and electromagnetic tripping mechanism. The trigger 
is pivoted to link C of the toggle between its fixed and moving 
centres D and E, all being so arranged that when theypieces A 
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and F are in abutment the switch arm can be operated to its 
on” position by depressing the switch handle, and released 
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‘off’? position by moving the trigger nose-piece B in 
December 29th, 1912. 


to the 
the forward direction around its centre.- 


‘ROAD TRAFFIC. 


5469. March Sth, 1912.—ImpRoveMENTs IN TROLLEY CoL- 
LECTORS FOR ELECTRICALLY DRIVEN TRAMCARS OR ROAD 
Motor Veuicies, Ernest Paul Bruno Estler, of 15, Dow- 
gate-hill, Cannon-street, London. 

The illustrationsshow two trolley poles mounted on a vertical 
column. Each can turn independently of the other. Ball 
bearings can be employed if desired. The pole with its base at 
A is shown making contact with the positive wire and the pole 
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from B effects tLe return of the current to the negative wire. 
Both are insulated from the column by the insulators C. The 
bottom illustration is a side elevation of a two-pole collector 
mounted on the roof of an electric motor vehicle in which A! 
gathers the current and B! returns it, and the whole is insulated 
from the vehicle by the insulators C'.—December 29th, 1912. 


MISCELLANEOUS. 


29,047. December 23rd, 1911.—TusBE CLEeaNners, J. W. Towle, 
55, Lots-road, Chelsea, London, S.W., and J. Gough, 58, 


L 
Wandsworth Bridge-road, Fulham, London, S.W. 


Resilient strips A, slightly bowed, are attached to two discs | port is opened to that portion of the chamber having the 


The | 


or carriers B and are provided with cutting devices C. 























discs B slip over the squared end of the driving shaft D. The 
right-hand disc abuts against a collar thereon and the other is 
constantly pressed towards it so as to maintain the curvature 
of the strips A by a spring E.—December 29th, 1912. 


2348. January 29th, 1912.—IMPROVEMENTS IN CONNECTION 
WITH THE DryING or ARTICLES MOULDED FROM CLAY OR 
OTHER WeET MATERIAL, MORE ESPECIALLY INTENDED FOR 
UsE IN CONNECTION WITH THE DryING OF MULTIPLE 
CHANNEL ConbDvUITS FOR ELEecTRICAL Conpuctors, Robert 
Lawton, of Boothorpe House, Woodville, near Burton-on- 
Trent, Leicester. 

After the conduits have been moulded they are placed upon 
the drying floor, with the socket end A uppermost. An inverted, 
open-bottomed box or frame B is applied to the end of the socket. 
It is so shaped that it will shield the socket flange C from the 
direct impingement of heat. This frame or box B is of any 
suitable contour and covers the end of the flange and has a 
depending rim D which covers or shields the outer side of the 





flange C. A damp piece E or piece containing water may be 
placed within the socket, which piece will assist in retarding 
to the requisite extent the drying of the flange. This damp 
piece is preferably a piece of clay, which is originally moulded 
as an extension of the spigot end of the conduit and is cut off 
or removed for the aforesaid purpose, the connecting webs being 
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also removed so as to leave a piece such as E. The protective 
frame or box with or without the damping piece retards the 
drying effect on the flange, whilst the drying effect upon the 
remaining parts of the conduit is unretarded and the total effect 
is that the conduit, as a whole, is dried as to time equally, or 
practically equally, throughout and cracking prevented.— 
December 29th, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,037,929. Ark Brake Vatve, J. B. Knudsen, Chicago, Ill.— 


Filed October 4th, 1911. 


. . . . | 
The valve casing has a chamber formed in it, and a piston | 


comprising a pair of piston heads connected together by a 
restricted member operates in this chamber, which is arranged 
to be connected with an auxiliary reservoir. Ports connect 
this chamber with the brake cylinder and ports lead from the 
chamber to the atmosphere. These ports are so arranged 





| that when the piston is in the release position the brake cylinder 


| between the train pipe and the brake cylinder pipe. 


exhaust ports formed in it, and when the piston is moved to 
the service position the brake cylinder ports are opened to that 
portion of the cylinder communicating with the auxiliary 
reservoir. There is an independent normally closed connection 
There are 


| nine claims. 





1,038,132. Srarter ror Enorines, J. C. Henderson, San Fran- 
cisco, Cal.—Filed June 29th, 1910. 
The starter has in combination with it a gear operatively 
connected with the shaft of a motor and a second gear slidably 
mounted on its shaft. There are means for disposing this 


| latter gear in operative or inoperative relation with the first- 





mentioned gear. A pinion is attached to the second gear, 
and a segmental gear meshing wit! it. A slotted link is adapted 
to engage a pin on the segmental gear, while a bell crank lever is 
pivotally secured to the handle. Means are provided for operat- 
ing the lever, and for returning the segmental gear to its initial 
position when a cycle of operation is completed. There are five 
claims, 


1,038,614, Execrric Mreurinc Furnace, W. D. Ludwick, 
near Tacoma, Wash., assignor of fifty-one one-hundredths 

H. Hewitt, jun., Tacoma, Wash.—Filed January 9th, 1911. 

A rotating shaft is mounted within the furnace, and has « 
hearth rigidly secured to it. Another hearth is slidably secured 
to the shaft beside the rigid hearth, and rotates with it. ‘Tele 
scoping flanges are formed on the adjacent sides of the rims o} 
the hearths. There are conducting blocks within the hearths, 
these blocks being equally spaced around‘ them, and being 


1038 6ia] 


























arranged in staggered relation to each other in adjacent hearths. 
They are also electrically connected together. Electrodes are 
mounted within the casing. Means are provided for introduc- 
ing the elements to be fused between the blocks and the elec- 
trodes, as well as means for separating the fused elements from 
those remaining unfused, and for introducing the unfused 
elements in the hottest part of the hearth. The slidable hearth 
is made to press upon the other hearth where by the axial 
expansion of the hearths the flanges are made to telescope. 
There are five claims. 


1,038,872. Sarety Device For Metau Mixers, W. P. Gleason, 
Gary, Ind.-—Filed June 7th, 1912. 

The device has opposed fluid-pressure cylinders, with a valve 

controlling the entrance of fluid to them. Conduits connect 





this valve with the cylinders, and a second normally open con- 


[L038,872] 


























| duit is interposed in the conduit between one of the cylinders 
and the valve. The parts are so arranged that fluid cannot 
be supplied to one of the cylinders without first closing the 
normally open conduit. There are four claims. 
1,039,351. Crurcn, G. Bergmark, Chicago, Ill. 
30th, 1911. 

The clutch is of the double-cone spring-pressed type. Flanges 
are connected to the cones, and an oscillatory yoke is arranged 
for co-operation with these flanges. Diametric projections are 


Filed October 





arranged on the yoke disposed in the axis of oscillation and 

placed between the flanges. These projections are adapted, 

when the yoke is rocked, to move the flanges to actuate the 
cones. There are four claims. 

1,039,887. MAcHINERY FOR ForMING BarreEts, L. 
Toledo, Ohio, assignor to C. H. Wacker, Chicago, Ill.- 
September 16th, 1910. Renewed January 6th, 1912. 

The device embodies a hollow stationary die member and an 
expanding head consisting of a central support, a series of inter- 
mediate die members movable toward and away from the same, 


Bauroth, 
Filed 





a series of outer die members wholly mounted upon the inter- 
mediate members, and adapted to slide with relation thereto. 
The outer faces of both the outer and intermediate members are 
shaped to conform to the interior of the hollow die member 





There are nineteen claims. 
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IRRIGATION IN THE SUDAN. 
By PERCY F. MARTIN, F.R.G.S. 
No. I. 

To the ancient Egyptians the Nile was the high- | 
way of prosperity, and to its waters they owed their 
wealth and influence in the commercial world of 
those days. From the earliest times the rulers of 
Egypt had given their attention to the irrigation 
of the country, no efforts being spared to obtain the 
best agricultural results by means of canals and 
embankments, which kept the waters of the river 
in check and regulated their distribution over the 
lands, the system adopted being so perfect that, 
according to the German monk Strabo (807-849), 
the varying height of the inundations caused little 
or no inconvenience to the inhabitants, although an 
unusually high Nile “‘ might occasionally wash away 
whole villages and drown their cattle.’ If we may 
rely upon the statements of more ancient writers, it 
would seem that the actual rise of the inundation 
in those far-off times was the same as it is now, and 
that it maintains the same proportion to the land 
which it irrigates. 


To the splendid body of men who have been charged 


| with this enterprise, not only are we as a nation 


deeply indebted, but to them also is due, and, indeed, 
has been rendered, the gratitude of an entire people, 
who, for the first time in their heavily burdened 
lives, have known the advantages a life of freedom 
and the provision of abundance. When the history 
of the reclamation of the Sudan comes to be written, 
as no doubt one day it will be, by an independent 
critic, the names of Lieutenant-General Sir F. Reginald 


| Wingate, who has been Governor of this vast district | 


since 1898; of Sir Rudolph Baron von Slatin, In- 
spector-General ; of Colonel E. E. Bernard, Colonel 
P. R. Phipps, Major L. O. F. Slack, Captain E. C. 
Midwinter, Major E. B. Wilkinson, Captain G. S. 
Symes, Captain R. E. M. Russell: Mr. E. Bon- 


| ham Carter, Mr. P. M. Tottenham, and Mr. J. Currie, 


will occupy deservedly honoured places. Each of 
these officials has had his own department, and has 
occupied it for a considerable length of time, thus 
enabling them to continue their good work without 
interruption, each in his individual sphere, while 
all in combination form the Sudan Government in 
Council, an association of the greatest intelligence, 


had not yet learned to trust their rescuers, while the 
absence of any form of communications, the lack of 
sufficient water either in the wells or in the river, 
and the existence of huge expanses of marshland 
and swamp—these were only some of the drawbacks 
which presented themselves. Step by step, however, 
they were encountered, fought, and overcome; day 
by day improvements of some kind were recorded, 
while the frontier was gradually pushed forward 
| until it reached a length of 4000 miles or more. 
Within five years of taking possession of the 
Sudan, some excellent preliminary work had been 
completed in connection with the irrigation of the 
country. Having increased their knowledge of the 
two rivers which combine to form the Nile—see map 
of the Nile Valley, Fig. 1—the authorities set them- 
selves the task of solving the different problems 
connected with the water supply of Egypt and the 
Sudan. Here, again, great difficulties were encoun- 
tered, the climate in itself forming a formidable 
obstacle, since it was precisely in those regions where 
the greatest amount of study was required that the 
diseases which prostrate the explorer and paralyse 
his efforts so dangerously flourish. There are but 
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Fig. 1—THE NILE VALLEY 


Just as in ancient times the Nile, the chief physical 
characteristic of Egypt, excited the surprise, the 
wonder, and the admiration of succeeding generations 
of men, so with modern rulers has the conviction 
gone home that in the regulation of the Nile’s abun- 
dant waters might be found the salvation of that 
huge tract of country formerly abandoned to dervish 
hordes and the tyrannical rule of the Mahdi, a region 
extending to 1,690,000 miles, and stretching from 
Massowa to Daftr and from Wadi Halfa to the 
Equator. It is now fourteen years, and the self-same 
month, since the allied British and Egyptian troops 
succeeded in defeating, for ever, the wretched rule 
of the Mahdi, and in rescuing some 2,000,000 of 
inhabitants, the remnant of a population once exceed- 
ing 6,000,000, from misery, want, and disease. During 
these fourteen years of British rule a complete trans- 
formation has come about. Where nothing but 
disorder, chaos, and rebellion existed, where desola- 


tion and ruin reigned, there has now been established | 
a rule as benevolent as it has been beneficial, while | 


want has been, it is hoped, banished for ever from 
the land, and smiling prosperity firmly established. 
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Fig. 2—THE BLUE AND THE WHITE NILE 


the widest experience, and the most proved ability. 
such as it would be, perhaps, hard to parallel in the 
administration of any other country. 

While unanimity uvon most questions has usually 
prevailed in the deliberations of this Council, the one 
| great subject which has interested all alike, and upon 
the advantages of which there has existed not the 
slightest divergence of opinion, has been that of 
irrigation, a system which, having proved so advan- 
tageous to Egypt, is destined to bring in its train 
no fewer benefits to the Sudan. 

Almost immediately after order had been restored, 
and the few outstanding tribes had been subjugated, 
the new Anglo-Egyptian Government set itself the 
task of placing upon a permanent basis the repro- 
ductive powers of the country. Beyond a little 
primitive scratching of the ground and the cultiva- 
tion of sufficient crops to feed the population from 
day to day, nothing had been done to bring to pro- 
ductiveness the vast stretch of territory which had 
| now come under the domination of British officialdom. 
| Difficulties of an extraordinary nature presented 

themselves in almost every direction; the tribes 


few months out of the year when Europeans can 
work, so that initiation must be prompt and results 
must be as quick. Other obstacles presented them- 
selves in the lack of the necessary labour, since, 
under the fanatical rule of the Mahdi and his successor, 
and as a result of wars, disease, and starvation, the 
entire population had been reduced to considerably 
under two millions. Even to-day the population 
cannot be regarded as amounting to much over 
three millions ; but inasmuch as the children born 
under British rule will soon themselves become parents, 
and a constant stream of emigrants, attracted by the 
peaceful and prosperous conditions prevailing, is 
entering the country from the surrounding parts of 
Africa, it is justifiable to expect that in the next 
five years the population will have again attained to 
six millions. Thus the transport labour and the 
water supply, both of which formed such pronounced 
obstacles in the early period referred to, are daily 
vanishing, never, as it may be hoped, to reappear. 
It is the irrigation works on the Blue Nile which 
are of the most importance to the Sudan itself. At 
one time it was suggested to construct a large flood 
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canal to water the Ghezira, that part of the country 
lying between the Blue and the White Niles—see 
Fig. 2. This scheme, however, was abandoned in 
accordance with the advice of the eminent engineer, 
Sir William Garstin, formerly adviser to the Ministry 
of Public Works in Egypt, and Inspector-General 
of Irrigation. A better scheme was considered to 
be that calling for the construction of a canal giving 
irrigation water after the flood had passed, that is 
to say, during the months of October to March. In 
order to render such a canal possible, the construction 
of a barrage on the Blue Nile was indispensable, and 
the total cost of such a project, including the con- 
struction of the canal, would be £E.3,000,000. When 
once commenced, such works would occupy three to 
four years to execute, and before they could be under- 
taken it would be imperative to construct a railway 
up the centre of the Ghezira, and this railway, 
again, could not be commenced until the Blue Nile 
had been bridged at Halfaya. Sir William Garstin 
considers that if the project is carried out, it would be 
reasonable to expect a return of 8 per cent. upon 
the capital expenditure. 

One of the first acts of the new Administration was 
to form the Sudan Irrigation Service, charged with 
the whole of the duties of the solution of the great 
irrigation problems of the country. It took six 
years of close application and experiment to provide 
definite answers to the more important among these 
problems, including that of how to rescue the waters 
of the Upper Nile from the marshes of the Southern 
Sudan, and how and where to introduce artificial 
irrigation into the fertile tracts of the province. The 
first-named problem is now in process of solution 
by improving the Bahr-el-Zaraf by means of dredging 
operations; while the second-named has been 
answered, so far as the Dongola Province is con- 
cerned, by having that vast expanse of land kept 
successfully irrigated on the basin system. The 
process, it has been found, can be applied to the 
country watered by the river Gash, so soon as railway 
communication has been provided. As regards the 
great Ghezira Plain, there will be little difficulty 
in bringing into cultivation, by means of the Ghezira 
Canal, several millions of feddans of land. Then, 
again, the irrigation of the vast plains lying to the 
east bank of the Blue Nile, and traversed by the 
river Atbara, is quite feasible. Taking into considera- 
tion the 150,000 feddans in the Dongola Province, 
the 200,000 feddans near the river Gash, the 3,000,000 
feddans contained in the Great Ghezira Plain, and 
the extensive tracts in the Central and Eastern Sudan, 
it is believed that 12,000,000 feddans in all can be 
brought into cultivation, since practically the whole 
of the country is suitable for cotton growing, pro- 
vided that the supply of the necessary water for so 
enormous an area can be secured. 

Apart from the dredging operations in the valleys 
of the Bahr-el-Zaraf and the White Nile, which 
have been carried on during the past year or two— 


somewhat intermittently, perhaps, owing to the | 
experimental nature of the task—an important new | 


engineering work has been undertaken in the Letty 
Basin of the Dongola Province, which will permit 
of the flooding of some 4000 to 6000 feddans of land. 
In the Kerma Basin some 26,000 feddans have been 
flooded, of which over 20,000 feddans have already 
been put under cultivation. 


Still further valuable information has been collected 
respecting the Ghezira Canal project, and we learn 
from Mr. P. M. Tottenham, the capable Inspector- 
General of Sudan Irrigation, that the irrigation of 
this fertile plain is certain to prove invaluable, 
serving both as an inducement for the investment 
of capital and of enormous benefit to the country. 
Information gained as to the volume of water carried 
by the Blue Nile throughout the last few years 
indicates that if cotton can be successfully grown 
during the flood period it may be possible gradually 
to canalise the three millions of feddans contemplated 


without detriment to Egypt’s water supply, and that if | 


_ wheat can be grown during the winter, the extent 


two schemes would then be carried out simultaneously. 

In other directions activity in irrigation projects 
is being displayed. It is stated, for instance, that 
the work upon the White Nile dam is to be commenced 
at once. Here the raising of the water-level would 
flood an enormous area of land, extending over many 
miles upstream. It may be mentioned that the 
White Nile Province is already very flourishing, 
additional large areas of land being year by year 
brought into cultivation. Compensation will have 
to be paid to the natives whose land is flooded. These 
cultivators are known as “‘ Seluka“ growers, that is, 
they are proprietors of land which appears and dis- 
appears alternately between high and low Nile. 

The contract for draining a portion of the Nile 
| Delta has also been undertaken by Messrs. C. J. Wells 
| and Sons, whose contract involves the enlargement 
| of a small canal. About 4,000,000 cubic metres of 
|material will have to be removed from the canal 
| basin and deposited on the banks, for which purpose 
‘two dredgers are being constructed especially by 
| W. Simons and Co., Limited, of Renfrew, who have 
already built similar machines for use in practically 
every part of the world. The contractors undertake 
to complete their portion of the dredging and enlarge- 
ment of the canal within two years. 

For the Ghezira project, a suitable site for the 
Sennar Dam has already been chosen. The cost of 
the works contemplated as necessary for the irrigation 
of the area of 500,000 feddans in the Ghezira, which 
are to be exploited within the next ten or fifteen 
years, still stands at the estimated figure submitted 
several years ago by Sir William Garstin, namely, 
£3,000,000. The same undoubted authority considers 
that the best scheme of irrigation would be as follows : 
—A barrage would be built near Sennar, which would 
be an open barrage and not a reservoir. It would 
be merely required to raise the water-levels after 
the flood had passed, so as to feed a canal on the west 
bank of the Blue Nile, taking off the water above the 
barrage. This canal would be made large enough 
at first to irrigate half a million acres; the spoil 
banks would be so placed that the canal could be 
widened as required, as the area to be irrigated 
increased. 

This, then, is part of the scheme which is to cost 

about £3,000,000 sterling. To make it remunerative, 
| the Government would put a tax on the irrigation 
| land, low at first, and increasing as the land improved 
(and cotton was introduced. Fortunately, there is 
| sufficient water in the Blue Nile at the season required 
to permit of about one million acres being cultivated 
| without any. interference with the Egyptian water 
| interests. This is a most important point to be con- 
| sidered by the Sudan Government, and especially 
| by the Governor-General himself, since, besides being 
the Head of the Administration of the Sudan, Sir F. 
| Reginald Wingate is Sirdar of the Egyptian Army ; 
‘thus he must consider conjointly the interests of 
| both countries, avoiding the adoption of any measures 
| which might injure the one in favour of the other. 
It has also to be remembered that Great Britain 
'and Egypt are equally concerned in the benefits 
| proposed to be conferred, and as Sir William Mather, 
| the well-known engineer, has pointed out, they are 
|co-partners with the Sudan at the present time 
| in all that that country possesses. By the terms of 
| the Condominium Convention, Great Britain assumed 








| the duty of governing the Sudan, and Egypt incurred | 
|the obligation to supply the requisite capital for | 


| carrying out publie works necessary to civilisation, 
and to enable the resources of the country to be 
developed for the welfare of the people. There is 


| no question but that the future welfare of the Sudan | 


| depends upon its cotton cultivation, a fact which is 
well appreciated by the Governor-General and all his 
British staff of officers. To this end attention is 
being concentrated on the great irrigation works 
necessary to the utilisation of the special advantages 
which are offered in this spacious area of naturally 
rich alluvial soil. 


| 








of the area ultimately capable of irrigation would | 


appear to depend rather on the supply available | 
in the Blue Nile during the months of January, | 
February, and March than on the supply during the | 


early flood months. 

Naturally the success of any irrigation scheme must 
depend, not only on the results obtained from the 
construction of the works, but also upon other factors 
such as the ability and the readiness of the land- 
owners to make use of irrigation facilities when pro- 
vided, and the capacity of the population to carry 
out intense cultivation over a large area. It is not 
difficult, therefore, to understand and appreciate 
the caution with which the Sudan Government is 
proceeding as regards financing the immense project 
referred to. It is not improbable that in the end the 
Government may not be called upon to provide, 
although it may be asked to guarantee, the nec 
eapital which would be required to bring the whole 
of this great area of territory under flood cultivation. 
A project, it is understood, is now being studied for 
the creation of a reservoir at a cost of £500,000 to 
£750,000, involving a barrage across the White Nile 
somewhere near its junction with the Blue Nile, 
possibly connecting Khartoum and Omdurman. 


Such a project would probably form an integral part: 


of the Ghezira Plain development scheme, and the 


NOTCHED-BAR IMPACT TESTS. 
By Dr. WALTER ROSENHAIN. 


Ar the sixth congress of the International Associa- 
tion for Testing Materials, which was held in New 
| York in September last, a total of over 150 technical 
| and scientific papers was submitted for consideration 
/and discussion. Among these were fifteen papers 
dealing with impact tests and endurance tests, and 
a considerable proportion of these was specially 
devoted to the question of notched bar impact tests. 
In view of the comparative inaccessibility of these 
papers which are scattered through several bulky 
volumes dealing with a very wide range of subjects, 
it is proposed to give an account of them, and of 
some of the ideas advanced in the discussions upon 
them which took place in New York, in the present 
article. 

The question of notched bar impact tests has been 
before the International Association for a considerable 
time, and at the previous Congress which was held 
in Copenhagen in 1909 an animated discussion took 
place on the whole subject. It was proposed at that 


| 
| 
| 


Congress, particularly at the instance of the German 
Association, that one particular form of impact test- 
ing machine, practically that of Charpy, should be 
adopted as the international standard, and that the 








|of impact tests and behaviour in service. 


dimensions of notched bar test pieces should also 
be fixed. The former proposal was negatived, since 
Charpy himself pointed out that it was improbable 
that the best form of impact tester had yet been 
arrived at, and that in any case the adoption of onvw 
particular form of apparatus would be unfair to those 
who used and constructed other machines of equal 
reliability. The standard dimensions for test pieces 
were, however, adopted, two sizes of bar, measuriny 
10 mm. by 10 mm. and 30 mm. by 30 mm. in cross 
section being decided upon, the other dimensions being 
based on the assumption that the law of similarity 
held good, and that the same “specific work of 
rupture ’’ would be found for a given material if the 
total work of rupture were referred to the unit of 
ruptured area, so long as the test pieces were geo- 
metrically similar. This decision of the fifth Congress 
has led to a considerable amount of investigation, 
with the general result that the true complexity of 
the subject is now more fully realised—a result 
which appears clearly in the final resolutions of the 
Congress which are quoted below. 

The Committee of the Association which was 
appointed at Copenhagen further to investigate the 
question of impact tests on notched bars presented 
to the sixth Congress a report prepared by Charpy. 
This deals in the first place with the application of 
the law of similarity to notched bar impact tests. 
Experiments made by certain members of the Com- 
mittee — Bartel, Ehrensberger and Charpy — are 
quoted as leading to the conclusion that “ The 
resilience or specific work of rupture when referred 
to 1 square centimetre of the section of rupture. 
varies for one and the same metal, according as the 
value is determined on a test piece measuring 30 mim. 
by 30 mm. or one measuring 10 mm. by 10 mm. 
The resilience value furnished by the small test 
piece is always smaller than that obtained with 
large test pieces. The difference seems to increase 
regularly with the absolute resilience value—that is 
to say, it is low in the case of fragile metals and 
becomes important in the non-fragile metals.” The 
report then refers to two papers of a mathematical 
nature by two French artillery officers, who arrive 
at the view that if two similar bars are made to 
undergo similar deformation the impacts must be 
such that the ratios of the kinetic forces are propor- 
tional to the cube of the linear dimensions of the two 
bars. If this conclusion were applicable to impact 
tests in which the bars are not only deformed, but 
both deformed and broken, then the comparability 
of results obtained with geometrically similar bars 
would be recovered by referring the work of rupture 
to unit volume of the test piece instead of to unit of 
sectional area. Experiment, however, shows that 
the actual relationship of the values found for similar 
bars is intermediate between proportionality to 
volume and to sectional area. It would thus seem 
necessary to express the results by a formula of two 
terms, one representing the work of deformation and 
depending upon the cube of the dimensions, while 
the other represents the work of rupture and depends 
upon the square of the dimensions. There is no 
attempt, however, in the report itself to establish 
such a formula, and it would seem that the variability 
of results obtained with different specimens of the 
same metal is such that it would be very difficult to 
establish the constants of such an expression, even if 
its correctness in principle were granted. 

The impact testing machine is next discussed in 
the report, and Charpy expresses the view that the 
exact manner in which the impact is applied and 
measured is not vital to the results, but that the 
accuracy and reliability of the machine and its manner 
of handling are of principal importance. He con- 
siders that frictional and vibrational losses of energy 
are serious sources of error and may arise in the best 
machines if improperly handled. He therefore urges 
the importance of establishing methods of standardis- 
ing and calibrating impact testing machines. 

Finally, Charpy, on behalf of Committee 26 urges 
the need of systematic correlation between the results 
This 
correlation can only be obtained by statistical means 


| and a form of return is proposed, by the use of which 





the requisite data of a large number of cases could 
be obtained. The points covered by this form com- 
prise full particulars as to the nature, shape and use 
of any metal part which has failed in use, together 
with an account of the material, mode of manu- 
facture and treatment by which the article was 
produced ; a statement of its service life as compared 
with other articles of the same kind, and an account 
of the circumstances of failure are also desired. 
In addition to these data, the forms call for a sketch 
of the piece of metal, showing the shape of the 
fracture and the position of the samples taken, 
and particulars of the various chemical, mechanical 
and physical tests applied either at the time of 
delivery or in the course of manufacture, after failure 
and after any treatment which may have been applied 
subsequent to failure. It is, of course, primarily 
desired that the results of notched bar impact tests 
should be given in these reports, together with any 
conclusions which may be arrived at. Promises o! 
support in obtaining data of this kind have already 
been obtained from a number of important sources, 
and the Committee express the hope that in a few 
years a very large mass of valuable data will be 
obtained. 
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This general invitation on the part of Committee 26 
to make detailed investigations of all cases of failure 
and to report the results can, of course, meet with 
nothing but the most cordial endorsement, and it 
may well be hoped that the somewhat natural 
reticence of both makers and users to have their 
failures investigated may be overcome in the interests 
of the general advancement of our knowledge of 
materials. In this connection, the hope may also 
be expressed that the forms returned to Committee 26 
will in every case contain some record along with 
the results of chemical and mechanical tests of the 
micro-structure of the broken article. This require- 
ment has not been definitely stated by the Committee, 
but this may be due to the fact that M. Charpy him- 
self would regard the inclusion of such a record, 
under the general heading of ‘‘ physica] tests,” as a 
perfect matter of course. If a study of the micro- 
structures is associated with the other data relating 
to failures, results of even wider importance than 
notched bar impact tests themselves may well be 
obtained. From this point of view, the Council of 
the Association might well consider the advisability 
of appointing a special committee for the purpose of 
collecting and studying data relating to cases of 
failure or breakage in a comprehensive manner, and 
not simply in relation to a special form of test whose 
real utility is still to some extent an open question. 

The discussion of the report of Committee 26 at 
New York very largely took the form of reading, 
in brief abstract, of a number of other papers on the 
subject of notched bar impact tests. 
were based upon the report and resolutions which had 
been passed upon this subject at Copenhagen, and thus 
dealt with the position taken up by this Committee in 
1909 rather than in 1912. Thus, M. Fremont in his 
paper attacks the Copenhagen recommendations. 
His criticism is directed, in the first place, against 
the Charpy machine, which, it will be remembered, 
was not officially adopted at Copenhagen. M. Fremont 
dwells on the large size and cost and the dangerous 
nature of the heavy pendulum type of machine, 
and criticises the Charpy type in particular on the 
ground that the anvil or support for the specimens 
is of such a shape that the impact blow strikes it on 
a projecting arm or bracket instead of at or near its 
centre of percussion, the vibrations set up leading to a 
loss of energy and consequently to error in the indica- 
tions. In regard to the size of test piece adopted at 
Copenhagen, M. Fremont considers that the dimen- 
sions chosen are much too large, and that tests on 
such large pieces tend to obliterate local weakness 
or brittleness, and to give the ‘‘mean”’ brittleness 
of the material, whereas its real value is determined 
by the maximum local brittleness. Finally, M. Fre- 
mont considers that the formation of the notch, 
by first drilling a hole 4 mm. and then opening this 
hole out to one side of the specimen, gives a notch 
having far too rounded an end. He admits the 
difficulty of making a satisfactory V, but presses for 
the adoption of a simple saw cut, as he considers 
this indicates brittleness much more clearly than the 
rounded notch. M. Fremont’s “ideal conditions ” 
are as follows :—(1) The ram or tup should have a 
minimum drop of 4m.; (2) the anvil should weigh 
at least forty times as much as the tup ; (3) the whole 
machine must be easy of adjustment and calibration. 
The size of test piece which he recommends measures 
35 mm. by 10 mm. by 8 mm., and he suggests that 
such small test pieces should be cut after a section 
of the object under tests has been roughly polished 
and subjected to a ‘“‘ macro-attack,” 7.e., deeply 
etched with such an agent as iodine solution or 
copper potassium chloride in order to _ indicate 
segregated areas. 

M. Fremont’s paper received very powerful support 
from an account given by M. Derihon of the results 
of the consistent use of the Fremont brittleness test 
in his works in connection with the manufacture of 
springs and other forgings for motor car construction. 
In these works the Fremont drop test has been in 
regular use since 1904, and a test piece is left on 
every forging for certain classes of articles—steering 
swivels and levers, &c. The test is thus applied to 
from 10 to 20,000 pieces per month. At first this 
rigorous testing led to rejections ranging from 20 to as 
high as 40 per cent., but owing to the insight into the 
effects of heat treatment afforded by these results, 
the proportion of rejections has now been reduced to 
0-3 per cent. 

The interest of the Congress in this paper was very 
marked, and even the opponents of the Fremont type 
of test piece and machine felt obliged to admit the 
great weight which this record of practical achieve- 
ment must necessarily carry. 

In a paper by A. Schmid (Zurich) the practica- 
bility of using the notched bar impact test for speci- 
fication purposes is discussed, and a series of tests 
made on test pieces not of the exact standard shape 
are described. The author arrives at the conclusion 
that with this particular form of test piece results 
can be obtained which could readily be used for 
acceptance tests, and he arrives at the surprising 
result that the test bars may well be obtained of 
the desired shape by forging them down, “ specially 
careful thermal treatment is not required.” This 
latter statement alone would almost be sufficient 
to condemn the test as carried out by this worker, 
and when it is borne in mind that these ‘‘ conclusions ” 
are based on tests made on quite a small number of 
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bars, it will not be possible to attach much weight to 
them as against the testimony of the thousands of 
tests adduced by Derihon in support of the view that 
a suitable impact test can and does distinguish 
sharply between the effects of thermal treatment. 
The practicability of the notched bar impact test 
for specification purposes was somewhat warmly 
discussed at the Congress, both in the official session 
and in private conversation, but while there was an 
undoubted concensus of opinion to the effect that some 
form of dynamic test would shortly be adopted in 
addition to the classic static tests, no one except the 
French engineers seemed prepared to accept any 
of the methods at present available as sufficiently 
reliable in regard to uniformity and intercompara- 
bility of results. 

One of the causes of variable results which at 
times arise with notched bar impact tests is very 
clearly set forth in a paper by A. Gessner (Pilsen). 
By means of tests on notched bar test pieces of 
standard shape and 10 mm. thick, he shows that the 
numerical value obtained is largely influenced by the 
type of fracture produced, so that differences up to 
50 per cent. may appear with one and the same 
material. The two types of fracture are fully illus- 
trated, and the difference in the energy absorbed is 
traced to the fact that, while in one type of break the 
fracture runs more or less directly across the specimen, 
in the other a species of horn or projection is formed 
on one half of the specimen, and the fracture is thus 
obliged to travel a much longer distance through 
the metal. The author further finds that in the case 
of the tough forged steels with which he worked, a 
considerable amount of power is absorbed by the local 
deformation produced by the edges of the standard 
shape of hammer or tup where they strike the face 
of the specimen. By means of a modified form of 
hammer the author has avoided such local injury, 
with the result that the tests show divergences up to 
25 per cent. from the values obtained with the 
standard hammer. This paper did not appear to 
attract much attention at New York, but it would 
seem that by the study of details of this kind we may 
hope to see the difficulties of this method of testing 
gradually cleared up. Of course, it might be con- 
tended that the type of fracture which would occur 
in a given case depends upon the quality of the 
material, and that variations in the shape of fracture 
must indicate variations in the quality of the metal 
corresponding to the variations in the test results. 
While this may well be the case, it must also be re- 
membered that the type of fracture may also depend 
upon some detail in the manner of support or of 
application of the blow, neither of which need depend 
upon the quality of the metal; such variations 
may, in fact, arise from variations of experimental 
detail whose importance is not at present recognised. 
The local indentations produced by the hammer 
edge certainly fall under this head, and other details 
may yet be discovered on further and closer study. 

The Testing Laboratory of the Paris-Lyons- 
Mediterranée Railway sent an account of a recording 
fall-hammer apparatus, and of experiments made 
with it. The method of test adopted by this labora- 
tory consists in finding the exact height of fall of 
the tup which is just sufficient to break the specimen, 
and it is found that the resilience as thus determined 
is always smaller than that found when the tup is 
allowed to fall from a considerably greater height. 
Using tups of different weights, and allowing them to 
fall from various heights, it is found that the apparent 
resilience diminishes as the weight of tup increases, 
although the product of weight and height of fall 
remains constant. Further, the effect of the shape 
of notch is also found to be very important. In 
general terms this paper indicates the conclusion 
that even the most homogeneous commercial steels, 
such as crucible and electro-steels are far too hetero- 
geneous to allow the result of a single impact test 
to be used for specification purposes, since variations 
of 100 per cent. may be found within a few inches of 
one another, while specimens taken several feet 
apart may vary by four times that amount. On the 
other hand, if the ‘‘ true resilience’ be found by a 
large number of tests made in the manner indicated 
above, results are obtained which are of great value 
in the study of a new metal or in the comparison of 
different materials. 

The paper of Davidenkoff (St. Petersburg) is an 
interesting contribution to the study of impact- 
testing machines, particularly in regard to that type 
of direct tensile impact machine in which the specimen 
falls with two tups, the upper one of which is arrested 
by stops, while the lower one continues its fall, and 
thus breaks the specimen. Davidenkoff shows that 
the measurement of the residual energy of the lower 
tup may give a very incorrect value for the energy 
absorbed by fracture, owing to the fact that if the 
mass of the upper tup, which is arrested by the stops, 
is considerable compared with that of the lower tup, 
the energy of the upper tup enters into the production 
of the fracture. The reason for this effect lies in 
the rebound which takes place when the upper tup 
strikes the stops which are intended to arrest it. 
As a result of this rebound the specimen is usually 
fractured when both tups are in mid-air, and not when 
the upper tup is at rest on the stops. By calculating 
the work of deformation and fracture of a test piece 
by the loss of energy of the lower tup alone, errors 
may be introduced exceeding 50 per cent., and this 





error decreases as the mass of the upper tup is reduced. 
It was, however, pointed out in the discussion that 
this reduction of the mass of the upper tup must be 
limited by the fact that too light a tup would itself 
be deformed, either locally or generally, by the impact. 
and the consequent absorption of energy would intro- 
duce an opposite error into the results. The true 
solution is, no doubt, that suggested in the paper 
and already adopted independently in several quarters 
viz., to abolish all stationary masses in impact 
testing and to employ the free impact of two masses 
moving in opposite directions, the test piece forming 
a temporary bond between them. 

In the course of a paper which deals with testing 
for hardness, elastic limit and resilience, Guillery 
(Paris) advocates the use of his special type of impact 
machine, in which the moving mass consists of a 
rotating fly-wheel whose speed is indicated by means 
of a small water turbine acting upon a suitable 
gauge. The mass of this wheel and its speed of rota- 
tion are so chosen that they correspond to the velocity 
of fall of a tup dropping from a height of 4 m., and 
the kinetic energy of the wheel is so chosen that it 
will be sufficient to bring about the fracture of the 
most resilient metal. The impact produced by the 
wheel is made equivalent to that of a 15-kilo. tup 
falling from 4 m. The actual impact is produced 
by means of a knife-like projection from the periphery 
of the wheel, which is so constructed that it can be 
withdrawn or sheathed until the desired moment, 
and can then be released by means of a suitable 
mechanism without greatly affecting the speed of 
the wheel. M. Guillery concludes his paper with 
a series of very strongly worded proposals or. 
‘““demands,” including the “imposition of one 
unique velocity for impact tests’ and “ the imposi- 
tion of a unique type of bar in order to avoid that 
one and the same metal should have two different 
resilience values,’ but, fortunately, the Congress 
was not inclined to adopt these narrowing suggestions 
for a standardisation which, while undoubtedly 
tending to immediate simplicity, implied the admis- 
sion that the nature of the tests was too indefinite 
to allow comparable results to be obtained so soon 
as the conditions were even slightly varied. The 
wide usefulness of a new method of testing cannot 
be established by any such system of securing uni- 
formity of results by the simple suppression of all 
those which diverge from some arbitrary standard. 
The correct course, and the one adopted by the 
Congress, is to study the conditions fully in order to 
ascertain the causes of divergent results, and thus to 
arrive at concordance by increased accuracy rather 
than by arbitrary standardisation. 

The last of the Congress papers which deal with 
impact tests are those of Stanton and Prince Gagarin. 
The former deals with the fatigue and impact tests 
developed at the National Physical Laboratory, 
and the important results which have been obtained 
there are probably familiar to readers of THE Enat- 
NEER. Stanton briefly describes the various types 
of testing apparatus developed by him, including 
the machine for the direct alternations of stress, 
the rolling fatigue test and the single blow impact, 
as well as the repeated bending impact on notched 
bars. The paper of Prince Gagarin, although some- 
what difficult to follow in the decidedly imperfect 
English translation, is of a pioneer character, since 
it deals with a series of exceedingly ingenious and 
interesting attempts to obtain autographic stress- 
strain diagrams for impact tests. The great diffi- 


| culty to be encountered in this work lies in the 


powerful vibrations which are set up during the 
impact. Prince Gagarin’s ingenious attempts to 
minimise the effects of these vibrations and to obtain 
intelligible diagrams by the use of springs and of 
calibrated crusher cylinders of copper, together 
with the mechanical and optical recording devices 
employed by him, constitute a particularly interest- 
ing paper, but one which cannot be briefly described 
or discussed. The author has, however, obtained a 
degree of success in his diagrams which enables him 
to draw some interesting conclusions as to the nature 
of the stresses and strains which occur during impact. 


It may now be asked, What are the general con- 
clusions which may be drawn from these papers 
on notched bar impact tests and on the discussion 
which took place upon them at New York? There 
can be little doubt that the general feeling expressed 
at the Congress ran in the direction that it would as 
yet be difficult to introduce impact tests into speci- 
fications, owing to the difficulty of securing consistent 
results from different machines and different sizes 
of test pieces, but it was also felt that enough had been 
done to show very definitely that some form of 
impact test or “ brittleness test,’ as the French 
definitely term it, was required over and above the 
ordinary tensile or other “‘static’’ test, in order to 
secure satisfactory qualities in steel and other metals 
under modern conditions of use. What is required, 
therefore, is carefully directed research by many 
independent workers with a view to clearing up the 
causes of discrepancies. There can be little doubt 
that ultimately when the true nature of these dynamic 
tests is better understood, all the difficulties and 
discrepancies which at present surround the subject 
will be very fully cleared up. At present there 
appear to be two rather divergent tendencies for 
experimental work on this and on allied subjects. 
One group of workers is constantly aiming to make 
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their tests as “ practical’? as possible and endeavour 
to design machines in which the metal shall be 
subjected to stresses and strains as similar as possible 
to those which it is likely to encounter in practical 
use. In view of the fact that fitness for practical 
use is the essential property which it is desired to 
ascertain, one can readily appreciate the line of 
thought which is followed by these workers. On 
the other hand, it is not certain that the endeavour 
to imitate practical conditions is really the soundest 
method of approaching the subject. In experimental 
practice, it can never be possible to imitate the 
conditions of service accurately. It is only in 
specially simple cases—such, for instance, as that of 
ship models—that it is possible to connect practical 
results with laboratory imitations by a simple and 
well-established law. In the great majority of cases, 
the practical conditions are exceedingly complex, 
and even if the law of similarity could be regarded 
as applicable, the practical conditions are not known 
with sufficient accuracy to allow a laboratory imita- 
tion to be constructed with any certainty that real 
similarity will be obtained. Laboratory tests are 
necessarily rapid, and the material is subjected to 
forces which lead to destruction in a few minutes 
or a few hours. The test is thus an “ accelerated ”’ 
one, and in thus distorting practical conditions by 
the reduction of the time element it is almost certain 
that the relative importance of other factors may be 
very considerably displaced. It follows that different 
laboratory tests are likely to give apparently different 
values, unless the tests can be so arranged as to 
isolate a single physical property or group of pro- 
perties of a comparatively simple kind which permit 
of definite measurement. This is what is done in 
the ordinary tensile test and accounts for its con- 
tinued usefulness. This consideration indicates the 
direction in which further progress in mechanical 
testing by dynamic methods is to be sought, viz., 
by simplifying the test conditions as much as possible 
and arranging the experiments in such a way as to 
isolate and measure as far as possible one single | 
physical property or constant of the material, rather 
than by any attempt to imitate in the laboratory 





the complex conditions of practical use. Taken 
together with such a scheme of correlation as that 
initiated by Committee 26 of the International | 
Association, such a physical test is likely to throw | 
more real light on the properties and behaviour of | 
our materials under dynamic conditions than any | 
complex and therefore more or less indefinite system | 
of test. From this point of view the notched bar | 
bending impact test does not appear in a favourable | 
light, but it may be hoped that the widespread | 
interest now taken in this subject will lead to the | 
evolution of some form of dynamic test which will | 
directly measure some real physical constant. From 
this point of view, it is not, perhaps, entirely satis- | 
factory that the Congress dealt with the whole subject | 
in the terms of the following somewhat narrow | 
resolution :—‘“* The Congress expresses its apprecia- | 
tion of the very interesting investigations carried | 
out by Committee 26, accepts their proposals and | 
having regard to the utility of impact tests on notched 
bars for ascertaining the properties of metals used 
for special purposes, requests the Committee to 
present to the next Congress definite proposals upon | 
the following points:—Height of drop, weight of 
anvil, method of calibration, form of supports for 
test bars, and dimensions of the notch for small | 
test bars. 
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(By our Italian Correspondent.) 
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THE paper ou “ The Standardisation of Propelling 
Organs in Battluships,”” by Captain Fea, of the Naval 
Engineers, fell on the second, or middle, day, into | 
which, if an observation may be permitted, too much 
work had been unavoidably crowded, with the result 
that the discussions in several instances were of a/ 
hurried nature, and, when not guillotined, were sub- | 
jected to Procrustean abbreviation. In the case of 
the paper in point, for example, and without touching | 
on the intrinsic merits or demerits of the thesis, it | 
must be admitted that the criticism of the audience | 
was attracted towards the ethical question of stan- 
dardisation as the enemy of progress rather than | 
to the actual point advocated by the orator, namely, } 
that the practical advantages presented by this theory 
outweighed its admitted defects. | 

The discourse opened with a sketch of the evils of | 
the present system. They were but too evident. | 
The infinite series of types of engines, boilers, and | 
auxiliary plant now found on board a fleet—France | 
alone had no less than fifty-seven varieties of boiler | 
tubes for big ships—increased to an immense extent | 
the difficulty and cost of repairs and changes, made | 
as they were by a staff which precluded by the con- 
stantly varying nature of its work from thorough 
specialisation, wasted or spoiled material in time of 
peace, and might provoke a disaster in case of a mobili- 
sation, when the ranks were swelled by still less effi- 
cient temporary hands. 

The collection of miscellanea which filled the boiler 
departments of a modern arsenal was principally 
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due, said Captain Fea, to the astonishing strides solely with the expander ; spare pieces easily applied ; 
made by technical science during the last twenty | cleaning simplified, and number of elements limited. 


years, a period which had witnessed the ousting of | 


Il.: Simplicity in working.—Little supervision 


fire-tube by water-tube boilers endowed with a/| necessary; circulation natural; tubes of sufficient 


Proteus-like variety of shapes. It was enough to | 
quote the Belleville, Niclausse, and Lagrafel with | 
the Du Temple, Guyot, and Normand as types of | 
big tube and small tube boilers used in the French | 
navy. The English, on the other hand, patronised | 
the Yarrow, Blechynden, Thornycroft and Reed | 
patterns.t Babcock and Wilcox and Mosher were | 
favourites in America, while Schultz and Diirr repre- | 
sented the choices of the Germans. Such were the 
world’s champions in the “battle of the boilers,” 
which was now raging, and preventing by its turmoil | 
any just criterion being formed as to the respective | 
merits of those engaged. Neither did it seem that 
the period of experiments was passed, for France had | 
ordered three different types of boilers, the Belleville, | 
the Niclausse, and the Du Temple, for her three 
Dreadnoughts laid down in 1912. 

The Italian navy, too, had caught the disease, and | 
represented, according to the Captain, a museum for 
students of boiler-making history during the last 
fifteen years. It was even hard to find ships of the | 
same type with like boilers. From the Niclausse 
pattern of the Garibaldi the Admiralty had passed 
to the Niclausse pattern of the Regina Margherita, 
from the Belleville type on the Varese to that on 
the Amalfi, from the Babcocks of the Napoli to those 
of the S. Marco, from the Blechyndens on board the 
Agordat to those on board the 8. Giorgio. Variations 
of this sort represented improvements, no doubt, 
but they certainly represented complication, expense, 
and reduced efficiency. 

Two countries only had set a straight course for 
themselves, and compelled manufacturers to follow 
in the search for a uniform and practically perfect 
steam generator. These two, Germany and Austria, 
contended, that, in the organic differences between 
the various patterns, there was not to be found 
between one and another enough essential superiority | 
in thermal efficiency, weight, handiness, and simplicity 
to warrant the sacrifice of the palpable advantages 
which accompanied unity of type. They had, there- | 
fore, standardised, the Germans choosing the national 
Schultz pattern and the Austrians that of Yarrow, 
and this policy, adopted in the first case from the 
Deutschland, Scharnhorst and Bremen onwards 
and in the second instance from the days of the 
Erzherzog, St. Georg, Zenta, and Kaiman to the 
present time, had undoubtedly carried with it advan- | 
tages in efficiency of personnel and economy of material 
which counterbalanced any considerations of greater 
coal consumption, of more expensive original plant, 
or of possibly increased immersion consequent on 
greater weight.t Italy, too, urged the speaker, 


diameter slightly curved or straight and full of water ; 
passage of water and steam easy. 

IIl.: Elasticity in working and adaptability to 
forced draught remarkable in both types, and slightly 
more so in the Blechynden than in the Babcock. 

IV.: High thermal efficiency.—Both patterns highly 
adaptable for liquid fuel, and made in units of any 
power; no screw couplings or conical expansions 
difficult to make and keep up; no strongly accen- 
tuated bends in the tubes, which are composed of 
simple elements identical for any power, whether 
it be the Nevada’s Babcock of 3000 horse-power 


| or that of the Napoli of 900 horse-power. 


Between the two categories the orator admitted 
that it was difficult to decide, but he strongly urged 


| the adoption of a universal type common to battle- 


ships and torpedo boats alike. The American plan 
of using horizontal tube boilers on big ships and 
vertical tube boilers for the torpedo fleet seemed 
therefore to him less good than the German method 
of adopting for every type of ship a uniform pattern 
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Fig. 1—STANDARD BOILER 


with tubes all of equal diameter, 1}3in., and of 
a thickness of }in. Nor did this radical solution 
suffer from the disadvantages of superfluous 
weight for the torpedo craft and short life in 
the case of the big ships, which it seemed at first 
sight to present. Taking, for instance, the example 
of an 800-ton destroyer of 18,000 horse-power with 
four boilers of 2250 square metres (24,218-8 square 
feet) total heating surface, if one fourth of the said 
surface were given by tubes of 36mm. by 3 mm, 
(14%in. by fin.) and three-fourths by tubes of 30 mm. 
by 2-5 mm. (1,sin. by in.) the extra weight of the 
nest of tubes would be practically 12 per cent. to 
14 per cent., or the insignificant fraction of about 
1} per cent. to 2 per cent. of the total weight of the 
propelling machinery. The calculation of the lasting 
powers of the tubes in the big ships was, of course, 
somewhat nebulous, but, taking as a basis the dia- 
meter of the almost horizontal Babcock tubes as 
81 mm. and 46mm. (3}in. by Ifin.), it might be 
concluded that with almost vertical tubes 36 mm. 


Propelling Machinery of Torpedo Boat 8000.H.P. 
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Fig. 2—STANDARD BOILER ARRANGEMENT OF TORPEDO BOAT, DESTROYER, AND 


should fix on a standard type, and the choice was | (1}3in.) would be a good diameter ; 


rendered easier by the fact that many oddities and 
caprices of manufacturers had passed during the 
last years into the graveyard of dead inventions. 
Two patterns emerged to-day from the phalanx of 
theories and failures, the Yarrow or Oderc-Blechynden 
with three drums and almost vertical tubes, and the 
Babcock and Wilcox with a single drum and tubes 
almost horizontal. Both these categories possessed 
the following advantages indispensable to navy 
boilers :- 
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in the British Navy is a curious oversight.—ED. THE E. : 
t We may invite the author’s attention to the tables pablished in 

our last issue, from which he will see that two types of large tube 

boilers, and only two, are now used in the British Navy.—ED. THE E, 
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nor must it be 
forgotten that with unity of type went economy 
and ease in changing the elements. The 30 knots 
attained by the Goeben on her trials and the 23-5 
knots reached by the Friedrich der Grosse proved 
that, with good engineers, distilled water and proper 


| steel, medium diameter tubes were well adapted for 


| and whether using coal or liquid fuel. 


battleships and cruisers without forcing the draught 
The excellent 


| trials of the 8. Giorgio, Dante, Alighieri, and Quarto 


|might also be instanced. 
Simplicity of construction.—A single type or | 
practically so; connections with the drums made | 


— — | verti S el strai ightly bent of the 
+ The omission to mention the use of the Babcock and Wilcox boilers | vertical tubes either traight go sligh y 


In conclusion, the new 
departure should consist in choosing for all classes 
of ship a single type of boiler with three drums and 


| standard diameter of 35mm. to 40mm. (l#in. to 


1,4in.). The boiler accessories should, of course, 
be standardised, too, and a single pattern should be 
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decided on for superheaters. And then, continued 
Captain Fea, we arrive at the question as to whether 
unification could be pushed still further so as to obtain 
a single boiler which should represent an element 
common to the generating plant of any ship. The 
answer was in the affirmative in the case of a number 
of ships designed together, as in Austria’s present 
programme of four Dreadnoughts, three scouts, 
six destroyers, and twelve torpedo boats. In the 
above instance, given the adoption of liquid fuel and 
the respective horse-power as 25,000 for the battle- 
ships, 22,000 for the scouts, 18,000 for the destroyers, 
and 8000for the torpedo boats, a single boiler for 
them all—see Fig. 1—might be chosen of the follow- 
ing dimensions :—Heating surface, 500 square metres 
(5381-96 square feet) ; volume of combustion chamber, 
20 cubic metres (706-29 cubic feet) ; length, 4-75 m. 
(15-58ft.); breadth, 4:50m. (14-76ft.); height, 
3:50 m. (11-48ft.); tubes, 35mm. by 3mm. (lin. 
by }in.). This unit would give 4000 horse-power 
to 4500 horse-power, with a pressure of 100 mm. 
to 120 mm. water (3i5in. to 433in.), and 2600 horse- 
power to 2000 horse-power respectively with 75 mm. 
(245in.) and 50mm. (1§}in.). Two such _ boilers 
would therefore have to be put on board the torpedo 
boat, four on the destroyer, nine on the scout, and 
twelve on the battleship—see Figs. 2 and 3. The 


Propelling Machinery of Battleship 25,000 HP. 
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scheme wasJnot utopian, and the standardising of 
types both of coal generators and of liquid fuel 
boilers was desirable from every point of view. 

The author next proceeded to discuss the application 
of his scheme to turbines. Here he admitted that the 
difficulties were immense on account of the transition 
and uneertainty through which technical opinion 
was passing. A commercial traveller's show of samples 
was before us. Five types were in use in the German 
navy—Parsons, Curtis A.E.G., Schichau, Bergmann, 


Zoelly ; the same number held sway in France— 
Parsons, Breguet, Rateau, Schneider-Zoelly, and 
Laval; America restricted her favours to four 


makers—Parsons, Curtis, Zoelly, and Westinghouse ; 
England concentrated her choice on two only—Par 
sons and Brown-Curtis ; while Italy wavered between 
five patterns—Tosi, Parsons, Curtis, Zoelly, and 
Bergmann. And to make matters worse the various 
consignments of the same type differed greatly 
one from another, as the original Parsons and the 
recent Parsons combination or the first Curtis and 
those now made for Germany. The task of unification 
was in this case certainly no easy one, but yet technical 
knowledge of turbines had arrived at a point which 
enabled us to discern the goal not far ahead. 

The most suitable turbine for warships, continued 
the speaker, was certainly that on the mixed system 
with impulse in the high-pressure and reaction in the low 
pressure casing. The line of improvements followed 
out by both Parsons and Curtis demonstrated this 
order of ideas, and the Italian firms of Tosi and 
Belluzzo had put into practice the same theories 
and, following different roads, had produced two 
national patterns which could well bear comparison 
with foreign rivals. Italy, therefore, was in easier 
conditions to-day in the matter of the unification of 
her turbines than Germany was when she standard- 
ised Schultz boilers, and the step should be taken of 
choosing the type possibly from the home industry 
and of improving on it gradually instead of adopting 
every new system thrown on the market. 

The advantages of the mixed type of turbine were 
several :— 

I. Good thermal efficiency, especially at low speeds 
due to the presence of nozzles designed for that 
purpose and to the development of the low-pressure 
part. 

II. Extreme simplicity, since each shaft could have 
its independent motor and one casing was enough 
for the high and low pressure and for the ahead 
and astern turbines. 

III. Distribution of the engine over two or three 
shafts with great advantage to powers of propulsion. 

IV. Small space occupied. 

V. Adaptability to any type of vessel. 

This latter quality was absent a few years ago 
when motors for destroyers had to be made, especially 
in so far as the number of revolutions was concerned, 
with particular regard to solidity and economy in 
steam consumption conditions, these differing entirely 
from those of a large ship, but nowadays the steam 


turbine was equally trustworthy in the most varied | 


types of ships. Reductions with gearing, as applied 





to marine turbines, between the driving shaft and 
the propeller shaft had been so much improved and 
so largely manufactured that it was now possible 
to count with certainty on such transmissions for 
any horse-power and for any vessel. The advantages 
of the system were evident in the gain effected in 
thermodynamic efficiency, in the shortening and 
lightening of the turbines, and in the improved work- 
ing conditions of the screw. In addition to these, 
its application, perhaps, resolved the problem of 
arriving at a single type of turbine for all battleships. 
From the moment in which it was possible to con- 
struct a turbine with a high number of revolutions, 
as 2000 or 2500, and of sufficient power to constitute 
a good medium unit, there would be nothing to 
prevent its being used in different classes of ships, 
inasmuch as the difference of speed between the 
motor of a big ship and that of a torpedo boat no 
longer acted as a bar to their success, a fact which 
was proved by the 7000 horse-power turbines with 
their 1400 and 2000 revolutions now working in the 
American navy. 

In the case of turbines also, concluded Captain 
Fea, the same illustration might serve as that already 
used in the case of the boilers—the illustration drawn 
from the present Austrian programme. The ships 
laid down simultaneously were, it would be remem- 
bered, of 25,000 horse- 
power, 22,000 horse-power 
18,000 horse-power, and 
8000 horse-power respec- 
tively. If, then, a mixed 
turbine were constructed 
for 2000 revolutions and 
7000 horse-power, capable 
of taking an overload of 
20 per cent., it might be 
made of asize to be put on 
a torpedo-boat, where it 
would run with its over- 
load, and could be made 
strong enough to do work 
on a battleship without 
being too heavy for the 
torpedo fleet. The torpedo 
boat would carry one, the 
destroyer two, the scout 
three, and the battleship four. Simplicity was the 
goal to which all efforts should be bent, and one of 
the chief factors of simplicity was standardisation. 

Comm. Giuseppe Orlando (of the Livornese ship- 
building firm) admitted the great utility of being 
able to distribute boilers and engines to the various 
depots, and of drawing on the supply as required, 
but reminded the audience that the present moment 
was one of transition, and that this stage would con- 
tinue for some years. The nation could not arrest 
its march on the road of progress, nor was it authorised 
to make the proposed distribution of boilers and 
engines on the ground that perfection had been 
reached. And even if the unattainable had been 
attained, it would be an act of imprudence to fossilise 
oneself in a given type, and shut the door against 
the future. Nobody would deny that the depéts 
should be amply provided with everything necessary 
for repairing purposes, and the substitution of unser- 
viceable minor fittings, such as valves, cocks, &c., 
but it must be laid to heart that, if a turbine met with 
an accident, the entire machine must be unshipped 
and taken to pieces. It was impossible to repair it 
then and there. As for grouping torpedo-boats 
with battleships, and attempting to produce a type 
which should be common to both categories, the idea 
was, in the speaker’s mind, impracticable. Captain 
Fea’s project in short, represented a sincere hope for 
the future, not a scheme to be rashly entertained in 
the present. 

On. Salvatore Orlando (President of the Institute, 
and brother of the last speaker) was of a like opinion ; 
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| firstly, because the idea of standardising was prema- 


ture, and there was no hope of agreeing on a basis 
on which to standardise ; secondly, because such a 
process could hardly be recommended to Italy, while 
other nations were going ahead. It might possibly 
be practicable if confined merely to accessories, but 
any project to standardise boilers or engines was to 
him a sign of weakness and the absolute negation of 
progress. 

Col. Rota (head of Naval Construction at Spezia) 
objected that the scheme presented additional diffi- 
culties on account of the huge space which the 
standardised boilers and engines would occupy in the 
arsenals, which would have to be enlarged for the 
purpose. An embryonic attempt on Captain Fea’s 
lines had, he remembered, assumed a tangible though 
not practical form with the late Ing. Fasella’s boiler, 
but it was in vain to swim against the tide of progress, 
and standardisation was merely a synonym for 
crystallisation and immobility. 

Ing. Giacomuzzi (of the shipbuilding firm of N. 
Odero fu A. e C.) called to mind the abandonment of 
the attempt at standardisation in England with the 
Belleville. As for engines, he opined that the modern 
turbine was far too young to be standardised. 

The seeming aspersion on the character of the 
Belleville boiler raised, however, a champion in Comm. 
Giuseppe Orlando. That type, he said, had given bad 
results in England because the boilers had been built 
at the time of the strike in 1897, but when they had 
been repaired they had answered exceedingly well 





on long voyages to China. They certainly needed 
much attention and keeping up, but their efficiency 
was very high, and it was to be hoped that a new 
pattern of that build, but simpler and longer, would 
soon appear, when it would certainly give excellent 
results. 

Gen, Valsecchi (representing the Minister of Marine, 
and presiding over the Congress) then brought the 
discussion to a close. 








AMERICAN ENGINEERING IN 1912. 
(By our American Correspondent.) 
No. 4. 
IRON AND STEEL. 


Tue year 1912 was one of great activity in the 
iron and steel industry. The output of iron ore 
shipped from the Lake Superior district aggregated 
nearly £0,000000 tons, although the shipments 
reached 20,000,000 tons only as far back as 1895, 
and 40,000,000 tons in 1907. The great bulk of this 
is transported by steamer to ports on the lower lakes. 
An increasing use of the low-grade ores in this district 
is in sight, and although there are still enormous 
resources of the high-grade ores, the use of concen- 
tration and washing processes is being applied to some 
of the poorer grades. At one mine producing ore 
mixed with a large amount of sand a washer plant 
has been erected having a capacity of 1000 tons per 
day. The trains deliver the ore to large bins, from 
which it is fed to a 36in. belt conveyor 150ft. long. 
From this the ore is discharged upon a bar screen, 
the material falling through which is fed to revolving 
cylindrical screens or trommels, upon which water is 
sprayed. The finer material goes to washer tanks 
arranged in series, the sand being carried away with 
the water. 

Pig iron production reached nearly 30,000,000 tons. 
In June there were 267 blast furnaces in operation, 
200 idle, including five being rebuilt and seven under 
construction. At the end of the year furnaces 
were under construction for a total capacity of 
1,125,000 tons. A feature of the steel production 
has been the continued growth of the open-hearth 
process, which from 50 per cent. of the total] in 
1907 has increased to some 66 per cent. During the 
first half of the year the steel output was 14,373,700 
tons. Of this 34 per cent. was acid Bessemer steel, 
62 per cent. basic open-hearth, and 3-6 per cent. 
acid open-hearth ; the balance was crucible, electric, 
and other special steel. As to the rails made during 
the same period, of the nearly 14 million tons over 
63 per cent. were open-hearth, 34 per cent. Bessemer, 
and the balance special steels. In 1911 the open- 
hearth rails were only 594 per cent. of the total. 
The exports of rails during the same period was the 
greatest in the history of the industry, being nearly 
420,000 tons. The steel ingot output in 1912 for the 
second time exceeded that of pig iron—as it did in 
1911, this being due to the increase of the open-hearth 
or scrap-using process as against the Bessemer or 
pig-using process. 

Blast furnaces with thin linings—water-cooled— 
promise to develop into a new type. One built by 
the Detroit Iron and Steel Company has a in. steel 
shell and 12in. brick lining, with six circular spray 
pipes having }in. apertures 6in. apart; the water is 
collected by a trough at the base. With this arrange- 
ment the thickness of the sheet of water is increased 
towards the base. A very similar design is used by 
the Illinois Steel Company. In the furnace of the 
Eastern Steel Company the wall is cooled by water 
flowing in a spiral trough, the water being delivered 
at different points along the trough by means of 
electric pumps. However, these cannot yet be 
regarded as more than experimental. In rebuilding 
a blast furnace for the Lake Superior Iron Company 
a rectangular frame of plate girders upon four columns 
was substituted for the usual arrangement of columns 
directly under the mantle. This gives much greater 
space for the piping, and saved several weeks of time 
as compared with rebuilding on the ordinary plan. 
The furnace is €0ft. high, producing 200 to 300 tons 
daily, and its weight when charged is about 2000 tons. 
The Lackawanna Steel Company has _ installed 
machinery for briquetting ore dust or flue dust. 

Several new open-hearth steel furnaces have been 
put under construction, after about four years during 
which very little was done in this line. With the 
great volume of business this year the capacity has 
been unequal to the demand. Thirty new furnaces 
of 70 to 100 tons capacity now being built will have 
an aggregate capacity of 6500 tons daily, and others 
projected are expected to bring the increase over 
present output to about 7500 tons by the autumn of 
1913. The electric steel furnace is extending slowly, 
but a steady development is predicted. The latest 
is a 10-ton furnace of the Girod type for the Bethlehem 
Steel Company. The United States Steel Company 
has two 15-ton furnaces of the Heroult type, which 
are used mainly to refine molten metal from Bessemer 
converters rather than to produce high-grade steel 
from low grade cold material. The metal is largely 
free from segregation and blow-holes, but pipes, if 
not filled, extend to as great a depth as in open-hearth 
or Bessemer steel. About 5600 tons of rails of 
electric steel are in service. There has been an 
increased development of the duplex process, due to 
the increase in cost of steel scrap, in price of finished 
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material, and in demand for tonnage output. This 
process gives a greater output than either the open- 
hearth or the Bessemer, although as a rule it is less 
economical. 

During the year the Government brought suit 
to compel the dissolution of the “Steel Trust,” 
known as the United States Steel Corporation. The 
evidence showed the undesirable conditions due to 
its dominance of the industry and its power over the 
few independent or outside concerns. Its arbitrary 
fixing of rates without regard to cost of manufacture 
is well known, and the continuing trouble with defec- 
tive steel—particularly steel rails—is said to be due 
largely to the power of the “Trust” to compel pur- 
chasers to take what it chooses to furnish. Where 
extra quality and close observance of specifications 
are absolutely insisted upon higher charges are made. 
However, a marked feature of the steel industry, in 
which the Trust must be included, has been the scien- 
tific investigation of quality and manufacture of steel. 


MECHANICAL ENGINEERING. 


One of the features in this line of engineering has 
been the continuance and extension of the so-called 
efficiency movement for increasing the practical 
efficiency of men and machines, and consequently 
of entire plants. While in some cases this has been 
brought into disrepute through being carried to 
extremes—mainly on paper however—by enthusiasts 
whose knowledge was mainly theoretical, there is 
no doubt that great improvement in work and 
management has been effected. According to a 
report made to the American Society of Mechanical 
Engineers, the movement has resulted in reduced 
cost of product, greater reliability in meeting orders, 
greater output per man, higher wages, greater 
contentment among the men, and—by no means 
least in importance—a saving in the energy or work 
of the men; in other words, a better utilisation of 
the men’s powers. A further advance is being made 
by studying the fitness and capabilities of new men, 
which amounts to purchasing labour with the same 
degree of care as is exercised in the purchase of 
materials. The Government passed a law limiting 
to eight hours the working day of labourers and 
mechanics employed upon Government work, and 
committees which have investigated the way in which 
the “‘ Steel Trust’ has worked its men—especially 
the class of ignorant foreign labourers which it so 
largely employs—has recommended the reduction 
of the present twelve-hour day. 

A high-duty pumping engine plant at St. Louis 
has been fitted with feed-water heaters taking steam 
from the intermediate receivers, and the addition 
of these heaters increased the engine duty about 
9 per cent., besides reducing the boiler troubles. 
The advantage of live steam for heating the feed is 
in reduced temperature stresses in the boilers, better 
circulation and partial purification of the feed water 
by depositing the coarser sediment before entering the 
boiler. The advantage of exhaust steam for the 
same purpose is in a direct saving of heat that would 
otherwise be wasted—in non-condensing engines. 
The economical advantage of using steam from the 
receiver lies between the other two methods, but in 
the St. Louis plant it shows a direct value. A new 
superheater arrangement for water-tube boilers gives 
control over the volume of gases passing through. 
The superheater is placed in a separate chamber, 
with a flue to conduct the hot gases from the com- 
bustion chamber ; in the escape flue there is a damper 
by which the flow is regulated. Considerable progress 
has been made in reducing the amount of smoke 
emitted by manufacturing plants in cities, partly 
by improved appliances and partly by better firing. 
A large power plant at Omaha has adopted the sub- 
merged system for storing its reserve supply of coal. 
The concrete pit or reservoir has a capacity for 6000 
tons of coal; it is provided with drain and filling 
pipes, and is traversed by a line of rails for the coal 
wagons, and also for the locomotive crane which 
recovers the coal by means of a grab bucket. There 
has been a marked increase in the use of welding for 
various operations, and some special forms of electric 
welding machines have been introduced for tires and 
spot work. An interesting machine tool developed 
was an electric machine for drilling and rimering 
rivet holes in the steel lock gates of the Panama Canal. 
The housing of the machine travels on rails on a 
platform suspended in front of the gate and carries 
also the motor. The spindles have a fixed spacing 
to suit the rivet spacing, and have nine rates of speed 
for work ranging from heavy drilling to light rimering. 
They can drill 1,4;in. holes in lin. plate at the rate of 
fifteen holes per minute. Sixteen of these machines 
were built. The Chicago Electric Company has a 
new generating station of 240,000-kilowatt capacity 
—350,000 horse-power, equipped with vertical shaft 
turbo-generator units of 20,000 kilowatts each. 
There are sixty water-tube boilers, and storage is 
provided .for 350,000 tons of coal or ninety days’ 
supply, in view of the recurring failure of the supply 
due to troubles between the coal miners and coal 
companies. 

The development of oil engines of high power is 
making slow progress as yet, although some firms have 
taken up the Diesel engine system. Two or three 
dredgers operated by oil engines have been put at 
work on excavating drainage canals. One of these 
operating a two-yard bucket, has a two-cylinder 





engine of 100 horse-power, and a small steam engine 
to run the air compressor, the air being used to start 
the engine and operate the friction clutches. The 
other dredgers have each a pair of 60 horse-power 
horizontal engines at opposite ends of the main shaft. 
These dredgers are like floating excavators, each 
having a 2}-yard bucket on a long arm worked from 
a 75ft. boom. The cost for oil is about £5 per day, 
as compared with £10 for coal. Another develop- 
ment was the adoption of petrol engines to operate 
a paddle-wheel train ferry for transferring the trains 
of an electric railway across the Ohio River. In 
motor truck and automobile work, apart from ordinary 
passenger carriages, there has been development in 
two directions. First, the use of heavy trucks for 
hauling material to engineering construction trucks 
and also for such work as sweeping streets, oiling 
roads, &c. Secondly, the use of self-propelling 
fire engines, police patrol wagons, &c. Some large 
wagons of | to 3 tons carrying capacity were used 
during the army manceuvres. One motor truck of 
recent design has a variable speed hydraulic-power 
transmission device. The exports of automobiles 
increased to the value of £6,000,000, while the imports 
declined to £400,000. But the value per car decreased 
for the exports, averaging £200; and increased for 
the imports, averaging £440 each. 


MINING. 


While concrete-lined shafts have been used ex- 
tensively, especially in sinking through loose and wet 
material, and while concrete lining has been used 
also for the main tunnels of mining work, a decidedly 
unusual feature is the use of sets built up of armoured 
concrete posts and sills. The lagging is of concrete 
plates or slabs, backed with loose rock. The uprights 
rest on the cross sills, which also carry the concrete 
longitudinals for the track rails. These uprights 
carry transverse caps. Owing to the increasing cost 
and decreasing supply of heavy timbering, and to the 
cost of maintenance and repair with wood, the con- 
crete shows an ultimate economy. No difficulty is 
found in placing the sets, except that one or two extra 
men are required on account of the weight of the 
members. 

The largest electric mine hoist in the United States 
is to be installed at the Christopher coal mine, in 
Illinois, and is designed to handle 5}-ton loads— 
4} tons coal—at the rate of 1000 trips in seven hours, 
with a depth of 600ft. and a maximum rope speed 
of 2400ft. per minute. There will be 6 seconds for 
acceleration, 9 seconds at full speed, 6 seconds for 
retardation, and 4 seconds for loading and unloading. 
The hoist is of the double-drum type with Ilgner 
fly-wheel system and Leonard electrical control 
system. The main drum shaft is connected by a 
flexible coupling to the shaft of a 500-volt direct- 
current motor of 1150 horse-power. The fans and 
all other apparatus are operated by electricity, and 
the haulage will be by 6-ton electric locomotives for 
gathering and 12-ton electric locomotives for main 
lines. The latter consist of two 6-ton engines coupled 
together mechanically and electrically to form one 
unit. In another electric hoist for a coal mine, the 
single drum has at one side a spur wheel gearing with 
a pinion on the motor shaft, these being herring-bone 
gears 12in. wide. In the Edwards-Notdberg air- 
balanced hoist for the Franklin mine, the descending 
skip operates air compressor cylinders placed behind 
the steam cylinders, and the compressed air is used 
to assist the steam in hoisting the loaded slings. The 
speed of descent is regulated by means of the com- 
pression, the steam pistons floating or running free. 
In hoisting, the air is admitted with the steam into 
the main cylinders. It was the idea of the designer 
that for deep mining a single-compartment shaft 
was preferable if a balanced hoisting engine could be 
devised. 


IRRIGATION AND DRAINAGE. 


The Government irrigation work for the develop- 
ment of the arid and semi-arid regions has now 
reached the point of practical agriculture, and the 
results promise to be satisfactory. During 1912 
water was supplied to over a million acres and to 
some 15,000 users of the water. It is found that 
about 40 per cent of the settlers are successful, being 
able to support themselves and to make the requisite 
payments to the Government. Another 40 per cent. 
just manage to get along, due to lack of experience 
or ability to adapt themselves to the conditions, 
but will probably be successful eventually. The 
remaining 20 per cent. prove failures. A problem 
to be encountered therefore is the selection of settlers 
who have experience or adaptability and the educa- 
tion of the less experienced settlers as to the best 
means of farming under irrigation conditions. So 
far, the Government has expended about £14,£00 000, 
and has collected £1,200,000. Work is still in progress 
on several irrigation projects, and one of the most 
important structures is the Arrowrock Dam, forming 
a reservoir for the supply of 250,000 acres. The dam 
will be 250ft. high, 1060ft. long on top and 270it. 
thick at the base. It will close a deep rocky gorge, 
and the water will be carried around it by a tunnel 
in the hillside, 500ft. long, 35ft. wide and 25ft. high. 
The foundations extend to rock nearly 100ft. below 
the river bed, and are now well advanced, but the 
dam will not be completed until 1917. It is coming 
to be recognised that in many cases the drainage of 





irrigated land is a necessity. This is especially true 
of alkaline soils. Little progress has been made with 
the plan of letting the Government reclaim swam) 
lands by drainage in the same way as it has under. 
taken to reclaim arid lands by irrigation. One 
difficulty is that the swamp lands exist in compara. 
tively small tracts and on private property, while 
the arid lands were mainly Government property. 
However, private enterprise is doing a large amount 
of work with the drainage of individual tracts of 
swamp and wet lands. The total area of such lands 
available for reclamation is estimated at 75 million 
acres. 
RIVERS, CANALS AND DOCKS. 


The great flood in the Mississippi River in the sprin,: 
of 1912 was extraordinary for its rapid development 
and its unprecedented height, and it brought into 
renewed prominence the problems of controlling anc 
regulating this mighty stream. Two solutions ar 
proposed by different parties. The first is the exten 
sion of the present system of protecting the low lands 
and confining the river to its proper flood channel by 
means of levees or dykes. The second is the pro 
vision of reservoir areas to receive and hold the 
flood waters, and so prevent excessive concentrated 
floods in the channel. Careful investigation of the 
flood conditions and topographic conditions, however, 
show pretty conclusively that the latter is impractic- 
able, both on the score of expense and of insufficient 
area available. Flood protection walls are in progress 
on the Kaw River, as the result of disastrous floods, 
the damage from which has been due largely to the 
action of manufacturers in forming made-land which 
occupied a part of the river channel. The channel 
is being widened and deepened, and the bank slopes 
revetted with concrete or mattress work. The 
Grand River is being given a definite channel through 
the city of Grand Rapids by building high retaining 
walls and dredging the bottom, so as to avoid a 
recurrence of flood damage. On parts of the work 
a great intercepting sewer is built as a part of the wall. 
Floods of the Ohio River at Pittsburg have led to care- 
ful study of the problem, as described some time 
ago in THE ENGINEER,* and the construction of 
reservoir areas, the building of a river-front wall and 
the raising of low-lying lands are among the remedial 
works proposed. A heavy flood at Denver in July 
caused enormous damage by overtopping the retain- 
ing walls of the channel, and washing out the land 
beyond. Large sections of the wall were overturned, 
sewers and water mains destroyed, brid wrecked, 
and the lower floors of houses filled with mud and 
gravel. 

River regulation in the United States is usually a 
matter for the individual State Governments, but 
as the large rivers flow through or between various 
States, it is not practicable to ensure uniform or 
harmonious action. It is now coming to be recog- 
nised that this is properly the work of the general 
or Federal Government, and this applies especially 
to such an immense and troublesome stream as 
the Mississippi. A project has been advanced for 
deepening the Hudson River from New York to 
Albany, 150 miles, giving 2lft. or 25ft. of water for 
a width of at least 600ft., at a cost of £3,000,000 for 
the former and £4,300,000 for the latter depth. 
This is to enable ocean steamers to reach the new 
1000-ton barge canal connecting the river with the 
Great Lakes. As a matter of fact, it would be cheaper 
for the barges to go down the river to the port of 
New York. 

The Panama Canal works continue to progress 
steadily and satisfactorily, in spite of some renewed 
difficulties due to slides in the Culebra Cut. These 
works have been described so recently in THE 
ENGINEER that little need be said here. The present 
matters of interest are the maintenance, operation 
and tolls rather than those of engineering and con- 
struction. The time of opening is set tentatively 
for August, 1913, so that if no unforeseen emergency 
arises the present year will see the completion of 
this great enterprise. The new Erie Canal, con- 
necting the Great Lakes with the Hudson River— 
and thus with tide-water—is still progressing, but 
is not yet within sight of completion. A work 
which may almost be classed as a canal is the Living- 
ston Channel in the strait or river connecting Lakes 
Huron and Erie. To improve the navigation for 
the great deep-draught ore-carrying steamers, a 
channel 114 miles long, 21ft. deep and 600ft. to 800ft. 
wide has been cut in the rocky bed, part of the work 
being done within cofferdams. This was completed 
and opened to traffic in 1912. It may be noted that 
the shipping through this strait in 1911 amounted to 
65 million tons. 

The iron ore traffic on the Great Lakes reaches 
nearly 40 million tons annually, and at six ports on 
the upper lakes there are twenty-seven great piers 
for discharging ore into the steamers. A pier com- 
pleted in 1912 at Marquette is 1200ft. long, 54ft. wide 
and 75ft. high from the water to the rail level, the 
deck having four lines of rails. The drop-bottom 
railway wagons of 50-tons capacity deliver the ore 
into bins or pockets of triangular section, the bottom 
sloping from the centre line to each side of the pier. 
From these the ore is delivered through inclined 
spouts, the spouts and the steamer hatchways being 
spaced 12ft. on centres. This pier is of reinforced 





* July 19th and 26th and August 2nd, 1912. 
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conerete, the steel reinforcement forming a complete 
structure before the concreting was commenced. 
There are 200 bins, 100 on each side, holding 250 to 
300 tons each. The newest piers are of steel or con 
crete, but the old ones are of timber. The dry dock 
at the Navy Yard at Brooklyn was completed, after 
years of difficulty and many mishaps due to the 
peculiarly treacherous soil conditions. It is 700ft. 
long, 110ft. wide at the keel blocks, and 36ft. deep 
at the sill. The walls are founded on rows of pneu- 
matic caissons, and similar caissons support the 
floor. These extend to depths of 36ft. to 46ft. below 
the sill. At the Navy Yard on Puget Sound a pier 
was built by sinking cylinders of concrete to form the 
columns, and then filling these with concrete. The 
cylinders were 3ft. diameter and 3in. thick, with the 
lower end enlarged in cone-shape to a base diameter 
of 6ft., the cone being 5ft. long. The port of New 
York wished to build piers 1000ft. long on the Jersey 
side to accommodate the new Hamburg-American 
liner and other similar vessels. The War Depart- 
ment refused to permit this, as it would encroach upon 
the fairway of the Hudson River, and it was pointed 
out that piers 1200ft. long already exist at other 
parts of the harbour, so that the only real reason for 
the proposed piers was the desire of the company to 
avoid changing its berths. 


MARINE ENGINEERING. 


The year 1912 was marked by a distinct revival 
in shipbuilding, due to the approaching completion 
of the Panama Canal and its effect upon the coastwise 
trade between the Atlantic and Pacific ports. Of 
110 vessels ordered in the first six months, all but one 
were for coastwise service. The American-Hawaiian 
Steamship Company placed orders for eight steamers 
to run from New York to San Francisco and Honolulu. 
These are 428ft. long, carrying 9500 tons of cargo on 
28ft. draught, and have the Isherwood system of 
longitudinal framing. They have quadruple-expan- 
sion engines, and are fitted with the Grimm sulphur- 
dioxide gas apparatus for extinguishing fires and for 
fumigation. The use of oil fuel is becoming general 
on the Pacific, and three steamers of the Oceanic 
Line have been converted from coal to oil burners. 
Two paddle-wheel passenger steamers, 470ft. and 
500ft. long, were built for service on the Great Lakes, 
the latter being the largest paddle boat ever built, 
and having the peculiarity of using Walschaerts’ gear— 
with excentrics—to operate the cylinder valves. 
In each ship an inclined three-cylinder compound 
engine is used. The two largest cargo steamers for 
the Great Lakes are 617ft. long, carrying 13,300 tons 
of cargo on 20ft. draught. A rather curious craft 
is a light-draught train ferry for an electric railway, 
transferring the cars across the Ohio River. The 
shallow hull is made rigid by two longitudinal bow- 
string trusses, and each paddle is driven by a chain 
and gearing from a 40 horse-power petrol engine. 
Another unusual vessel is a 440ft. lake steamer for 
carrying broken stone—8500 tons, and equipped 
with belt conveyors for discharging cargo over-side. 


The hold forms a double row of hoppers, beneath | _ 


which travel two conveyors which feed an inclined | 


conveyor extending above the deck and in turn 
feeding a conveyor on a revolving trussed jib. 

The battleship Texas, launched in May, cost 
£1,166,000 without armament. It is 565ft. long, 
95ft. beam, 27,000 tons displacement on 28}ft. 
draught, and designed for a speed of 21 knots. The 
Wyoming is very similar, and made 21-3 knots on 
its trial trip, as against 21-1 knots for its sister ship, 
the Arkansas. The Wyoming has eight Parsons 
turbines on four shafts, developing 33,000 horse- 
power. Some submarines have been built and a 
cruiser or training ship for the Chinese navy. The navy 
collier Neptune is notable as having geared turbines 
on the propeller shafts, and having also the Westing- 
house apparatus for handling the engines from the 
bridge. In the similar collier Jupiter the turbines 
drive generators which supply current to motors on 
the propeller shafts. 








TYPICAL SHIPS. 
No. Tf. 
AN UP-TO-DATE CARGO SHIP.—PART II.* 

Tue Boeton isa particularly fine specimen of a cargo 
ship designed for regular service as apart from tramp- 
ing. She has been built to the highest class at Lloyd’s 
for the Netherland Steamship Company, of Amster- 
dam. Theconstruction of the ship and her machinery 
have been supervised on behalf of the company by 
Mr. 8. G. Visker. 


at : & 
et ae So |in the condenser with only 2in. less on the piston, 





Fig. 2 


system of superheating. As far as the general design 
of the engine is concerned the illustrations given in 
Fig. 1 on this page and on our two-page Supplement 
show the ordinary double cast iron water-cooled guide 
columns with the condenser forming part of the back 
columns—the short length of the condenser is, how- 
ever, to be noted. Air and circulating pumps, driven 
off rockers—thougk the links for the latter are 
above instead of below the crossheads to enable 
long links to be used—Stephenson link gear 
with double bar links and all-round gear go to 
make up what is now generally recognised prac- 
tice, though the position of the weigh shaft at the 
back of the engines is not so general as it might 
be, leaving, as it does, such a beautifully clear 
and open front. Commonplace, then, though the 
general design is, small details may be noticed. 
For instance, there is the piston valve of the 
starting engine which gives reversal of direction 
by being rotated through a small angle, thus reversing 
the steam and exhaust ports and with no lap or lead 
giving either ahead or astern gear promptly without 
frequent recourse to the big hand wheel. With a 
single excentric at 90 deg. to the crank this forms 
a very simple gear. Economy is, as has been stated, 
the be-all and end-all of the design, and evidences of 
the desire to attain this end are to be seen cropping up 
in all directions. For instance, the bottoms and the 


| covers of the cylinders are all lagged to prevent radia- 


53ft. 6in. beam and 29ft. 7}in. deep, she has a gross | 
tonnage of about 1300. Her fine lines for a cargo) 


ship are particularly noticeable and display marked 
contrast to those of a ship of only a few years 
ago, when the recognised speed was in the neigh- 


fairly frequent 13 knots of to-day. She is of 
the double-decked type with complete shelter deck, 
and a striking point about the general arrange- 


ment lies in the fact that the whole of the crew is | 


berthed amidships abreast of the engine casing instead 
of forward. We cannot help thinking that this is 
a practice which will grow. There does not appear 
to be any argument in favour of the older arrangement. 
The question of the comfort of the crew is daily receiv- 
ing greater attention at the hands of owners, and its 
importance is more and more being recognised. 

It is very difficult at this late date to give any 
details about a vertical triple-expansion engine which 
shall be novel or even interesting, as improvements in 
marine engine design have for some time been largely 
in the direction of cheapening the cost of production 
by improving tools and systems of which no evidence 
can be gathered in the engine-room. Our remarks 
under this heading must therefore be comparatively 
brief. The cylinders are 28in., 46in., and 77in. dia- 
meter by 48in. stroke, and give 3700 indicated horse- 
power at 78 revolutions per minute, with 180 Ib. of 
steam pressure, which is provided by four single- 
ended, three-furnace steel boilers with Howden forced 
draught and the Central Marine Engine Works’ 
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| many of which we have had experience. 


tion. The value of vacuum, too, is fully appreciated, 
and we are informed that a vacuum of 28in. is carried 


which is attained by the large area through the ports 
and the exhaust column, which allow of a velocity 
of only some 80ft. to 90ft. per second forthe steam. The 
pistons shown in Figs. 3, 4, and 5, are of the builders’ 


bourhood of eight or nine knots as against the | special design and are provided with a very deep junk 


ring which is a good fit in the cylinder, so that it not 
only performs its ordinary functions but acts as a 
guide in addition. Flat valves are fitted on the low- 
pressure and medium-pressure cylinders, but the high- 
pressure cylinder has a very interesting form of piston 
valve, which has no rings, but depends for tightness 
on great length of surface with water or dirt grooves. 
Possible wear is provided against by dividing the 
segments radially into three and bolting them to- 
gether and fitting thin brass liners between the three 
parts. Though this provision has been made valves 
of this type have run for twelve years without any 
need arising for it to be put into practice. The low- 
pressure valve is fitted with an ordinary balance 
cylinder, while the valve spindle guide bracket has 
double arms to take the greater weight, the other 
two having only one arm each. We do not remember 
having noticed this almost over-strict attention to 
theoretical needs in many cases. Copeland packing 
is used for the high-pressure spindle and piston-rod 
glands, as this has been found to stand the high 
superheat temperature as well as any. All the pipes, 
both steam and exhaust, are lagged with Newall’s 
plastic magnesia, and though this is expensive the 
engine-room is cool in consequence compared with 

All main 
steam pipes are, in accordance with the Central Marine 
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Engine Works’ practice, of steel screwed and riveted 
into their flanges ; they are, too, in straight lengths, 
and expansion joints are relied upon instead of bends. 
No governor is fitted, the man-handled throttle being 
used to prevent racing, a practice which is quite 
common, but which we are rather surprised to see 
still existing. We can hardly believe that it is due 
to considerations of expense, as the amount in- 
volved is so small, but we do think that,in view of the 
satisfactory working of some of the mechanical 
governors on the market and the much greater safety 
to which they conduce, to say nothing of the* vast 

















Fig. 3—HIGH-PRESSURE PISTON 


relief to the engineering staff in heavy weather, even 
a much greater expense should not stand in the way. 
We noted that drop forgings are used to a very con- 
siderable extent in various small details about the 
ship and engine-room, such as_ stanchion heads, 
fork ends, hand wheels, levers, &c., and we were 
much interested to see these forgings actually being 
made on the premises. In fact, the builders now do 
quite a large business in supplying them for all 
imaginable purposes, such as automobiles, reapers, 
pneumatic hammers, &c., and quite a large plant has 
been installed for the purpose. One other little 

















Fig. 4—PISTON WITH JUNK RING REMOVED 


point we must deal with in order to give credit where 
credit is due. In our article on the Juno—see THE 
ENGINEER, November 22nd, 1912—we expressed 
great admiration for the arrangement of the tele- 
graph reply lever among the ordinary starting levers 
and with movement in the same direction, our appre- 
ciation being based upon the great convenience of 
this arrangement to the man in charge of the engines. 
We found that the Central Marine Engine Works 
are entitled to the credit of having used this arrange- 
ment for some twenty years; they have, in fact, 
made a very careful study of the convenient dis- 

















Fig. 5—PISTON RINGS 


position of the starting levers and wheels, so that one 
man can handle them comfortably, and their arrange- 
ment seems to be about as simple as can possibly 
be. In fact, we almost think that it is a simpler 
matter to get these engines under way than on the 
Juno, though the actual reversing of the engines is not 
quite so quick, as the links take a little longer to 
get over than the two-cam shafts of the Juno. 
This is, however, of course, largely a matter of the 
power of the starting engine and the gear ratios 








adopted. The greater simplicity is due to the fact 
that though there is a hand wheel on a vertical shaft 
for the stop valve and one on a horizontal shaft for 
the starting engine, these have practically never to 
be used when manceuvring, but all is done on the 
throttle valve lever and the lever connected to the 
starting engine valve, with sometimes a touch on 
the lever of the starting valve, while on the Juno 
matters were perhaps needlessly complicated by 
dividing the six cylinders into two units of three 
each, each unit of which had its own starting valve 
lever. 

The boilers—see Fig. 2—are a particularly interest- 
ing piece of work both a regards design and 








construction. In the first place, the shell, instead of 
the end plate, is flanged, and the longitudinal seam is 


welded for a few inches beyond the turn of the flange | 
r Be | have reached the record total of 704,113 tons—649,365 


and then covered by the strap, so that a perfectly 
flat face without any seam is provided for the end 
plates, which makes a much easier job of the joint 
both for riveting and caulking—see A and B on the 
accompanying engraving, Fig. 2. The end plates, too, 
when they are too large to be made in one piece are 
welded at the corners of the seam, the two plates 
being brought together so as toform a continuous flat 
surface for some few inches round the circumference, | 
the rest of the seam being riveted as usual. Thus 
the end plates form flat surfaces and fit on the shell 
joint just as a cylinder cover fits on a cylinder flange, 
though, of course, with rivets instead of studs and no 
packing pieces are required except in the combustion 
chamber, and the rivets are in tension instead of 
sheer. The back plates are hydraulically riveted, 
hand riveting being used to the front plates. The 


‘whole of the boiler shell after welding and flanging 


is lowered into a big gas furnace and annealed, so 
that any internal stresses that may have been set up 
in the material in the process of flanging are released 
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entirely of barges and similar craft. The warships 
launched at both Government and private yards amount to 
30 of 191,737 tons displacement. The total output of 
the United Kingdom for the year wasgtherefore 742 
vessels of 1,930,251 tons. In what follows warships are 
excluded from consideration except where they are speci 
ally mentioned. 

The output of mercantile tonnage in the United Kingdon, 
during 1912 shows a decrease of 65,330 tons on that of 
last year. As regards war vessels, the total is 39,049 tons. 
less than in 1911. Practically the whole of the tonnay. 
launched has been built of steel, and nearly 99 per cent 
is composed of steam tonnage. Of the total output over 
76 per cent., or 1,322,995 tons—1,313,683 steam tons ani 
9312 sailing tons—has been built for registration in th. 
United Kingdom. The gross tonnage of United Kingdon, 
vessels lost, broken up, &c., during the last twelve mont}, 
appears to have been 308,000 tons—286,000  stean), 
22,000 sail—while the sales to foreign and colonial owne: 


steam, 54,745 sail. On the other hand, 6144 tons—5141 
steam, 948 sail—were built abroad for United Kingdom, 
owners, and purchases from foreign and colonial owner 
during the same period amounted to 37,877 tons—-36,462 
steam, 1415sail. The steam tonnage of the United Kingdon 
would thus appear to have increased by about 420,000 
tons, and the sailing tonnage to have decreased by about 
65,000 tons. The net increase of United Kingdom ton- 
nage at the end of 1912 is therefore about 355,000 tons 

The amount of tonnage launched for abroad duriny 
1912 was 415,519 tons, forming 23-9 per cent, of the total 
output, as compared with 224 per cent. in 1911, 19} pe: 
cent. in 1910, 24% per cent. in 1909, 40 per cent. in 1908, 
34 per cent. in 1907, 204 per cent. in 1906, 214 per cent 
in 1905, and 18% per cent. in 1904. The British Colonie- 
have provided the largest amount of work for the ship 
builders of the United Kingdom, viz.:—47 vessels ot 
72,970 tons—nearly 4% per cent. of the total output 
Norway occupies the second position with 69,006 tons, 
being followed by Germany, 43,154 tons; Holland, 
40,678 tons ; Spain, 31,320 tons; and Austria-Hungary, 
27,962 tons. 

The number of large steamers launched in the United 
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DETAILS OF TONNAGE LAUNCHED, LOST, BROKEN UP, &c. 


and a very sound job results. Although this practice 
has been in force for some years at these works it 
may not be known to all our readers, and we therefore 
make no apology for describing it. The construction 
of boilers of this type calls for large capital expendi- 
ture on plant for flanging, riveting, annealing, &c., 
but when that is once done a better, if not cheaper, 
boiler results, while the fact that the flange on the 
shell necessitates the furnaces being further up from 
the bottom ensures a better circulation. 

In dealing thus at some length with what is after 
all very much of a standard type of modern cargo 
liner, we quite appreciate that we must cover a lot 
of old ground in order to make a complete and coherent 
account, but we have endeavoured as far as possible 


to touch but lightly on matters of unversal knowledge | 
| capable of a speed of 16 knots and above. The fastest 


and practice and to indicate at greater length the 
directions in which advances are being made, and we | 
trust that even to those of our readers who are fully 
acquainted with all that is being done in steam 
marine engineering this article may not be entirely 
without interest. 








SHIPBUILDING IN 1912. 


THE annual summary of shipbuilding at home and | 
abroad for the year 1912 has recently been issued by 
Lloyd’s Register. We give, as usual, an abstract of its | 
contents. It has to be remembered in reading what 
follows that the summary only gives particulars of vessels 
of 100 tons gross and upwards, and takes into account only 
vessels that were launched in 1912, whether they were 
completed during the year or are still under construction. 
From the summary it appears that during 1912, exclusive 
of warships, 712 vessels of 1,738,514 tons gross—viz., 
643 steamers of 1,720,957 tons and 69 sailing vessels of | 





17,557 tons—were launched in the United Kingdom. 
The sailing ship tonnage is composed, however, almost 


Kingdom during 1912 has greatly exceeded the average of 
recent years. The returns for 1912 show that 69 vessels 
of 6000 tons and above were launched. Of these, 16 were 
over 10,000 tons each, the largest being the White Star s.s. 
Ceramic, of 18,600 tons, and the Canadian Pacific steamers 
Empress of Asia and Empress of Russia, 16,850 tons each, 
and the following are the other vessels of 11,000 tons and 
upwards, viz.:—Nestor, 14,200; Niagara, 13,500; Darro, 
11,484; Desna, 11,483; Drina, 11,240; Beltana, 11,120; 
Benalla, 11,120; Kristianiafjord, 11,000, the figures 
representing gross tons in each case. 

The average tonnage of steamers launched in the United 
Kingdom during 1912 is 2676 tons; but if steamers of 
less than 500 tons be excluded the average of the remain- 
ing steamers reaches 3955 tons gross, which is a consider- 
able advance on the mean of the averages of the previous 
five years. 

Of the vessels launched in the United Kingdom 24 are 


of these are the turbine vessels Empress of Asia, Empress 
of Russia, and Wahine, two other turbine steamers in 
tended for service on the Irish Channel and one for service 
on the Clyde, all designed for a speed of 20 knots. 

Four steamships, viz., Ceramic, Niagara, Reina Victoria 
Eugenia, and Infanta Isabel de Borbon, with a total ton 
nage of 51,890 tons, are being fitted with a combination ot 
turbines and reciprocating engines. During 1912, includ- 
ing the vessels mentioned in the preceding paragraph, 
8 steamers were launched with a total tonnage of 42,261 


' tons, which will have turbines only. The launches for 


the year also include 11 vessels of a total tonnage of 6000 


| tons with internal combustion engines, the largest being 


the Fordonian, of about 2000 tons. These figures also 


| include the Y. Ddraig Géch, of about 1000 tons, fitted with 
| gas engines. Of steamers being built on the- Isherwood 


system of longitudinal: framing, 31 were launched. during 
1912, with a gross total tonnage of 153,702 tons, Includ 
ing 6 of these vessels with a tonnage of 24,856 tons, there 
were launched during the past year 18 steamers of 90,222 
tons for the carriage of oil in bulk. The returns also include 
7 vessels of other special constructional design ; 127 steam 
trawlers, whalers, and other fishing vessels; 83 dredgers 
and barges; 24 tugs; 5 yachts; besides a number of 
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other vessels designed for channel, river, and other special 
services, 

The Glasgow district occupies the first place among the 
shipbuilding centres of the country, showing an output 
of 338,954 tons. Then follow Newcastle, 317,654 tons ; 
Sunderland, 305,734 tons; Greenock, 237,393 tons ; 
Belfast, 161,261 tons ; Middlesbrough, 143,570 tons ; and 
Hartlepool, 121,725 tons. In warship tonnage Newcastle 
leads with 31,520 tons displacement, followed by Barrow, 
30.120 tons; and Liverpool, 28,400 tons. 

The amount of tonnage under construction at the end 
of December—1,970,065 tons—is greater than any ever 
reached before and exceeds by 451,000 tons the amount 
at which it stood at the end of 1911. The total warship 
tonnage under construction in the country is now 496,875 
tons displacement, as compared with 408,755 tons twelve 
mouths ago. At the end of December there were under 
construction, including a number of vessels already 
launched but not completed, 69 vessels of between 6000 
and 10,000 tons, 25 of between 10,000 and 15,000 tons, 
10 of between 15,000 and 20,000 tons, 2 of between 20,000 
and 40,000 tons, and 2 of over 40,000 tons each. 

Many of these are of special interest, amongst which are 
the following, not already named in the foregoing notes : 

(a) The Cunard s.s. Aquitania, of 45,000 tons; two 
\llan liners, of 16,000 tons each ; and four other steamers 
of a total tonnage of 4150 tons, all to be fitted with steam 
turbines. 

(b) Nine steamers, with a total gross tonnage of 194,380 
tous, which will all be fitted with a combination of steam 
turbines and reciprocating engines, viz.:—Britannic, 
50,000 tons, White Star Line; one, 32,500 tons, Holland- 
Amerika Line; one, 27,000 tons, Red Star Line; two, 
29,900 tons, Royal Mail Steam Packet Company ;_ two, 
31,200 tons, Pacific Steam Navigation Company ; one, 
14,980 tons, Geo. Thompson and Co.; one, 8800 tons, 
MclIlwraith, McEacharn and Co. 

(c) Two vessels of between 3000 and 4000 tons each, 
hesides a number of small craft, for which the propelling 
power will be internal combustion engines. 

(d) Forty steamers to carry oil in bulk with a total 
tonnage of about 231,000 tons. 

(e) Forty-six steamers of about 267,000 tons which are 
being built on the Isherwood longitudinal framing system, 
Thirty-one of these vessels, of about 194,000 tons, are oil- 
carrying vessels, and are included in the figures given in 
paragraph (d). 

It appears that in the Colonies and foreign countries 
there have been launched during the year 1007 vessels 
of 1,163,255 tons —-720 steamers of 1,074,911 tons and 287 
sailing vessels of 88,344 tons. These figures show the 
very large increase of about 317,000 tons, as compared 
with those for 1911. Among foreign countries the leading 
places are held by Germany, 375,317 tons; the United 
States of America, 284,223 tons; France, 110,734 tons; 
Holland, 99,439 tons; Japan, 57,755 
50,255 tons. 
of between 4000 and 6000 tons, 27 of between 6000 and 
8000 tons, 9 of between 8000 and 10,000 tons, and the fast 
turbine steamer Imperator, of about 52,000 tons, launched 
in Germany. In addition, 4 colliers of about 10,000 tons 
each were launched for the United States Navy. During 


1912 7 vessels of over 3000 tons each, to be fitted with 
internal combustion engines, were launched abroad. 


Their aggregate tonnage amounted to about 30,000 tons, 
Two other vessels of over 1000 tons each and a large num- 
ber of vessels of small tonnage similarly fitted were also 
launched, The output abroad for the year also includes 
10 oil-carrying steamers of a total tonnage of 44,154 tons. 
The total output of war vessels abroad—144 of 342,892 
tons displacement—shows the large decrease of over 
195,000 tons displacement on the figures for the preceding 
year. 

At the end of December there were under construction 
abroad 1,368,671 tons gross—-1,337,078 tons steam and 
31,593 tons sail, Germany occupies the first position 
with 542,519 tons, and next come the United States with 
236,185 tons, France with 175,588 tons, and Holland with 
114,811 tons. These figures are exclusive of vessels for 
service on inland rivers. Of vessels, the construction of 
which had been actually commenced but which were not 
vet launched, there were 73 steamers of between 5000 and 
10,000 tons, 30 of which are being built in Germany ; 7 
steamers of over 20,000 tons, all in Germany, the largest 
being of about 58,000 tons and 35,000 tons respectively. 
These figures include 3 vessels—96,000 tons—to be fitted 
with turbines; 3 of 39,000 tons, with a combination of 
turbines and reciprocating engines ; and 6 of 33,000 tons, 
to be fitted with internal combustion engines. There are 
also 4 other vessels being built on the Continent of between 
3000 and 5000 tons each, which are to be fitted with this 
latter type of engine. 

The returns under review show that although the 
activity which has characterised the shipbuilding industry 
in the United Kingdom throughout the year. 1912 has 
never been equalled before, the amount of tonnage actually 
launched during the twelve months for various reasons 
fell below the total output of 191] by.some 65,000 tons. 
Foreign shipyards, however, have achieved a record out- 
put during 1912, having launched no less than 317,000 
tons of merchant vessels in excess of the tonnage put into 
the water during 1911. The highest foreign individual 
increases for the year are :—United States, 66 per cent.; 
Germany, 50 per cent.; and Italy, 45 per cent. - Of the 
fonnage launched in the world during 1912, the -United 
Kingdom has acquired 45-8 per cent., while 60-per cent. 
was launched in the United Kingdom. If, however, only 
seagoing merchant steamers of 3000 tons gross and 
upwards be taken into account, out of the total of 267 such 
steamers, of 2,019,763 tons, launched in the world, 71-3 
per cent. of the tonnage has been launched in the United 
Kingdom. 

Summarising the world’s output it is found that the 
total output during 1912—exclusive of warships—-appears 
to have been 2,901,769 tons—2,795,868 steam, 105,901 
sail, This is an increase of about 252,000 tons on the figures 
for 1911. According to the latest information received 
by Lloyd’s Register, the gross tonnage of vessels of all 
nationalities lost, broken up, &c., during the twelve 
months amounts to about 694,000 tons gross—520,000 
steam, 174,000 sail. The net increase of the world’s 
mercantile tonnage at the end of 1912 is thus about 
2,208,000 tons. Steam tonnage has been increased by 
about 2,276,000 tons, while sailing tonnage has been 


The returns for the year include 36 vessels | 


reduced by 68,000 tons. The figures given throughout 
this annual summary under the heading of sail include 
a large number of barges, lighters, and similar non-self- 
propelling craft. It may be pointed out that the gross 
tonnage of sea-going vessels depending solely upon their 
sails as a means of propulsion which were launched during 
1912 does not amount to more than 25,000 tons, even 
taking into account the sea-going schooner barges trading 
on the East Coast of the United States. During the year 
under review 10 such barges of between 500 tons and 1800 
tons were launched. It appears that the net loss to 
the world’s fleet of sea-going sailing vessels for the year 
1912 amounts actually to 149,000 tons gross, instead of 
68,000 tons as mentioned above. 

Warship tonnage launched in the world during 1912 
amounted to about 535,000 tons displacement. This 
total, although 234,240 tons less than the huge output for 
1911, exceeds the average annual tonnage launched during 
the nineteen years 1892-1910 by about 217,000 tons. 

The chart is given at the end of the summary. This 
does not take into account warship tonnage, and it gives 
particulars of gross tonnage launched in the world, and 
the gross tonnage broken up, lost, &c. It also distinguishes 
steam from sailing vessels, and gives the net addition to 
the world’s gross tonnage from the year 1892 to 1912. We 
reproduce it herewith. 





THE RELIABILITY OF AUTOMATIC RAILWAY 
SIGNALS. 


On the 25rd inst., Colonel Sir Arthur Yorke’s report 
to the Board of Trade on the collision at Caledonian-road, 
Great Northern, Piccadilly, and Brompton Railway, on 
September 4th, was issued. It will be remembered that 
while a train was standing in the station it was run into, 
in the rear, by a second train, which was not due to call 
at Caledonian-road. As the line is equipped with track 
circuits and automatic signals, the latter should have 
been against the second train, and, supposing the motor 
man had failed to see the signals, or that he had for some 
reason ignored them, the automatic stop by the side of 
the line should have automatically pulled the train up. 

Notwithstanding these safeguards the collision occurred, 
and Sir Arthur Yorke’s report has been awaited with some 
interest, but it is a satisfaction to know that the cause is 
fairly clear. The signals were, without doubt, against 
the second train, but the automatic stop did not come into 
play because one of the brackets carrying the rocking 
shaft, on which the stop is fixed, was loose and out of 
position, so that the stop worked stiff, and did not rise to 
normal sufficiently quickly between the passage of the 

first train and the arrival of the second. The reason for 

| the motorman ignoring the signals.is assumed to be that 
he was not keeping a proper look-out. 

There is a falling gradient of | in 150 between Holloway- 

| road and Caledonian-road stations, and another of 1 in 85 





| between Caledonian-road and York-road stations. the 
| line through Caledonian-road station being level. It is 


the custom for drivers soon after leaving Holloway-road, 
to shut off the current and “ coast’? down the incline. 
If they are not booked to stop at Caledonian-road, the 
impetus gained is sufficient to carry them through the 
station until they reach the second gradient, when the 
further acceleration due to gravity carries them through to 
York-road. A motorman, therefore, who has not got 
to stop at Caledonian-road has little or nothing to do 
while running from Holloway-road to York-road, for 
which a period of three minutes is allowed, and in this 
case the driver appears to have placed the controller in 
the neutral position and sat down, whilst the fact that 
the brake handle was found in the release position appears 
to indicate that he never applied his brake at all, and was 
paying no attention to his duties until the collision occurred. 

The report states that the officers of the London Electric 
Railways Company are now engaged ‘in making improve- 
ments in the mechanism of the train stop, and the handle 
of the trip-cock is being widened so that its contact with 
the train stop may be more certain. 

Several alleged failures of automatic signals were men- 
tioned to the Board of Trade inspector, and apparently 
other complaints have since been sent in. These have 
been investigated by the company, and an explanation 
is given in the evidence. In the majority of cases the 
signals had remained at danger when they should have 
been at “clear,” but such only cause-delay. In other 
cases a false * clear’ signal was given, but the automatic 
stop worked properly, and the trains were pulled up. In 
only one instance—in July, 1910—have both signal and 
stop been “ off”? simultaneously when they should have 
been ‘‘on,” but a satisfactory explanation is given of 
this—that rigid copper bonds were used for track circuits 
instead of the flexible now universally used—and a similar 
failure is most unlikely. 

Evidence was given that on the three tube railways 
of the London Electric Railways Company there are 
about 300 signals, also 400 trains a day. Counting the 
* clearing ’’ and restoring of the signals as two movements 
there are thus 240,000 signal movements a day. The 
number of instances of “ clear ’’ signals being given when 
the road was obstructed is practically a negligible quantity ; 
the number of cases of danger signals. being given when 
the section was free averages | in every 315,000 movements. 
It may, then, be truly said that the system deserves the 
kind words said of it in the following concluding remarks 
of Sir Arthur Yorke :—** As many sensational statements 
| have been published in connection with this accident, 
I think it right to say that, in my opinion, there is no 
reason whatever for suggesting that automatic signalling 
has proved to be a failure. Of course, no machine has yet 
been, or ever will be, constructed which will never break 
down. But I am sure that, with proper attention and 
maintenance, automatic signalling, combined with train 
stops, may be regarded at the present time as the safest 
system that. can be adopted on the Underground Electric 
Railways of London, and, .in fact, as the only one. whereby 
the dense traftic on those railways could be conducted.” 

One other point deserves notice. It may be assumed 
that the colliding train ran into the stationary one at a 
speed of nearly twenty miles an hour. It must also be 
noted that the brakes of the latter were on. Each train 
consisted of four eight-wheel bogie coaches. But there was 
neither telescoping nor fire. This, the report says, was 








due to the fact that the coaches are of steel, and only a 
small amount of uninflammable wood is used in the interior 
fittings. The effect of the collision was to force the ends 
inwards and to cause the sides to bulge slightly outwards. 
But perhaps the best testimony is that all the damage to 
glass was that one car in the standing train had one side- 
light broken and five cracked, and the front car of the 
colliding train had one sidelight broken, and the next 
car to it had one sidelight cracked. 








THE SOCIETY OF ENGINEERS’ EXAMINATION. 


rd : ; : 

Tue Council of the Society of Engineers (Incor- 
porated) announces that arrangements are being 
made for holding the Fellowship Examination of 
the Society during the second week of June next. 
Intending candidates should apply to the secretary 
of the Society, at 17, Victoria-street, Westminster, 
S.W., for full particulars. 

We reprint the rules and the subjects from a circular 
just issued by the Society. A syllabus of the exami- 
nation may be found in the same paper. 


EXAMINATION. 


‘The examination is divided into two parts :—Part I. (theoreti- 
cal) consists of written papers dealing with the theory of the 
subjects ; Part Il. (practical) consists of written papers and 
viva voce examinations, all dealing with the practical side of 
the subjects. 

The examination is held yearly in the second week of June. 

(1) The age of a candidate at the date of the examination shall 
be at least twenty-one years for Part I. and thirty years for 
Part Il. 

(2) A candidate may enter for Part I. alone, and if successful 
he may take Part Il. at a subsequent examination. A candidate 
is not permitted to present himself for Part IJ. unless he hax 
passed Part IJ., or one of the examinations (see below) which are 
accepted by the Council in lieu of Part 1.; but, subject to the 
age limit, a candidate may enter for Parts 1. and Il. together. 
In Part II. a candidate may enter for one, two or three of the 
subjects. The subject or subjects in which he is successful will 
be named on the certificate. 

(3) The examination is confined to members and associate 
members of the Society. 

(4) Associate members of the Society will not be permitted 
to enter for Part LI. 

(5) Applications to be admitted to either or both parts of 
the examination must be made on the prescribed form, must 
be received by the secretary not later than March Ist of each 
year, and must be accompanied by the necessary fee. 

(6) The fee for either part of the examination taken separately 
is £2 2s. (two guineas). If the two parts are taken at one time 
the fee for the whole examination is £3 3s. (three guineas). 

(7) Each applicant will be informed when he has been accepted 
as a candidate, after which the fee wili be forfeited if he does 
not present himself at the examination for which he has entered. 

(8) Every candidate who qualifies in, or is exempted from, 
Part 1. of the examination will, on passing in Part [1., be granted 
a certificate of having passed the Fellowship Examination. 
No other examination certificate will be granted. 

(9) The fact of passing the examination does not exempt # 
candidate from the other requirements for election as a Fellow 
in accordance with the articles and by-laws of the Society. 

(10) Candidates are required to attend at the examination 
room fifteen minutes before the hour fixed for the first paper 
to be taken by them. 

(1L) Drawing and mathematical instruments, including 
slide rules, may be used. Copies of ‘ Short Logarithmic and 
other Tables,” by Dr. Unwin, F.R.S. (Spon) will be provided 
by the Society for the use of candidates. The use of other 
books or note-books will not be allowed in Part 1., but in Part I. 
candidates may bring and use, except during their viva voce 
examinations, any text-books and note-books previously 
approved by the Council. 

(12) Candidates for Fellowship who hold any of the following 
diplomas and university degrees—provided that such degree 
or diploma has been obtained by passing the examinations of 
the respective universities or colleges—will be exempted from 
Part I. of the Fellowship Examination :—University of Birming- 
ham, B.Se. (Engineering); University of Cambridge, B.A. 
(Honours) Mechanical Sciences Tripos ; University of Dublin, 
B.A.1.; University of Durham, B.Sc. in civil, mechanical or 
electrical engineering, or naval architecture; University of 
Edinburgh, B.Sc. (Engineering); University of Glasgow, 
B.Se. (Engineering); Royal University of Ireland, B.E. or 
M.E.; University of Leeds, B.Sc. (with honours in engineering) ; 
University of Liverpool, B.Eng.; University of London, B.Sc. 
(Engineering); McGill University, Montreal, B.Sc. (in the 
department of civil, mechanical, electrical or mining engineering); 
University of New Zealand, B.E. (in the department of civil, 
mechanical or electrical engineering) : University of St. Andrews, 
B.Sc. (Engineering) ; University of Sheffield, B.Eng. (first-class 
is the final examination) ; University of Sydney, B.E. (in civil 
engineering or in mechanical and electrical engineering) ; Victoria 
University of Manchester, B.Sc. (with honours in engineering) 
and B.Se. Tech. (honours division in the final examination) ; 
University of Wales, B.Sc. (Engineering), provided that. mathe- 
matics shall have been passed at the final examination for the 
degree; City and Guilds of London Institute, Diploma of 
associate (if obtained in the departments of civil and mechanical 
engineering or electrical engineering); the diploma of the 
Ecole Centrale des Arts et Manufactures, Paris. Ingtitution 
of Civil Engineers: Candidates who have passed the examina- 
tion of the Institution of Civil Engineers qualifying for associate 
membership are exempted from Part I. of the Fellowship Exami- 
nation. The Council reserve power to add to or alter the 
foregoing list. 

(13) No exemptions from Part IT. (practical) will be granted. 


RULES OF THE FELLOWSHIP 


=. 


SuBJECTS OF THE FELLOWSHIP EXAMINATION. 


Part I. (theoretical).-One paper in each subject; time 
allowed, three hours for each paper. (a) Compulsory subjects : 
(1) Principles of Statics and Theory of Structures, (2) Prin 
ciples of Kinematics and Theory of Mechanism, (3) Principles 
of Dynamics and Theory of Machines, (4) Strength and Elas- 
ticity of Materials. (b) Together with one of the following (to 
be named in the application) :—(5) Chemistry, (6) Physies, 

(7) Hydraulics, (8) Geology, (9) Metallurgy, (10) Geodesy. 

Part II. (practical)—Time allowed for each paper, three 
hours, exclusive of the viva voce examination. At least one 
and not more than three of the following (to be named in the 
application) :—Paper and viva voce in each. (11) Water supply, 
(12) Canalisation and Irrigation, (13) Sanitation, Sewerage and 
Sewage Disposal, (14) Mining, (15) Metallurgical Engineering, 
(16) Mechanical Engineering, (17) Marine Engineering, (18) 
Heat Engines, (19) Naval Architecture, (20) Railway Engineer- 
ing, (21) Dock and Harbour Engineering, (22) Electrical Engi- 
neering, (23) Telegraphy and Telephony, (24) Gas Engineering, 
(25) Warming, Ventilation and Hot Water Supply, (26) Struc- 
tural Engineering, (27) Reinforced Concrete Construction, 
(28) The Testing of Machinery and Piant, (29) Aeronautics. 

The Council is prepared to consider applications from candi+ 
dates to be examined in other branches of engineering 
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ELECTRIFICATION ON THE MIDI 
RAILWAY. 
No. I. 

THE question of electrifying certain sections of the 
Midi Railway in France has been under consideration 
since 1903. The line from Villefranche-de-Confient 
to Bourg-Madame (Pyrénées-Orientales) has been 
worked with electricity for about two vears. This 
line is 55 kiloms. long, the gauge 1 m., and the steepest 
gradient 6 per cent. Current is derived from a 
5000 horse-power hydro station on the river Tét at 
La Cassagne. The line forms a continuation towards 
the Spanish frontier of the main line of the railway 
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Fig. 1i—-OVERHEAD CONSTRUCTION FOR 50m. SPAN 


from Perpignan to Villefranche. This latter line is 
about 46 kiloms. long. Its gradients do not exceed 
2-2 per cent., the average being 1-7 per cent. It is 
at present being electrified on the single-phase system. 
Current is to be obtained from a second hydro station 
of 4500 horse-power at Fontpédrouze, utilising a fall 
of 183m. on the river Tét. Single-phase current 
at a pressure of 13,000 volts is to be supplied. This 
scheme, however, only constitutes a very minute 
portion of the work which will ultimately be under- 
taken on the Midi Railway. The whole of the lines 
to be electrified may be divided into two groups, | 
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Fig. 2--OVERHEAD CONSTRUCTION FOR 100 m. SPAN 


eastern and western, the former in L’Ariége and the 
Pyrénées-Orientales, the latter in the Haute-Garonne, 
the Hautes and the Basses- Pyrénées. 

It is only necessary to consider those Jines now 
existing and in course of construction. In the 
eastern group there is the Villefranche-Bourg-Madame 
line already electrified, and that from Foix to Aix-les- | 
Thermes, which is being extended towards the Spanish 
frontier. In the western group there are the lines | 
from Montréjeau to Pau, Pau to Oloron, Montré- 
jeau to Lugon, Lourdes to Pierrefitte, Tarbes to 
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Fig. 3—INTERMEDIATE BRACKET USED ON CURVES 








Bagneres-de-Bigorre, Buzy to Laruns, and Lan | 
nemezan to Arreau, representing in all 350 kiloms. 

For the purpose of supplying current to these lines, 
as well as to further extensions, a series of high-power 
hydro-electric stations is to be built. It is antici- 
pated that in addition to the stations at La Cassagne 
and Fontpédrouze, a third station at Porte, in the 
valley of Carol, will be necessary for working the lines 
included in the eastern group. This station will be 
worked from the waters of the lake Lanoux. For 
the western group it is proposed to erect three stations, 
situated in the valleys of La Neste, Gave d’Oloron 
and Gave de Pau. 





placed on an effluent of the Neste. It will contain 
four generating sets, each developing 3500 kilovolt- 
amperes at 6000 volts. 
60,000 volts by means of transformers. The height of 
the fall is 700 metres, and the output two cubic metres 
per second. 


dOloron, above the Eaux-Chacdes. The third 
station, which is the only one actually under con- 
struction, will be worked with the waters of the Gaves 

















| Fig. S—PROFILE OF LINE FROM VILLEFRANCHE TO 
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Fig. 4—DETAILS OF SUSPENSION CLIP 
Gavarnie and Cauterets, for it is situated at the 


junction of these rivers, near the village of Soulom 
(Hautes- Pyrénées). This station will eventually con- 
sist of two parts, the part worked with the waters 
of the Gave-Gavarnie being the one that is now 
under construction. Each of the falls--117 m. and 
258 m.—is to operate three turbines, each having a 
capacity of 3500 horse-power. The alternators are 
to generate single-phase current at 6000 volts, but 
this pressure will be raised to 60,000 volts by means 
of static transformers. Current at this voltage will 
be transmitted to sub-stations at Lourdes, Pau, 
Tarbes, Lannemezan, and Montréjeau, where it will 


VILLE FRANCHE 
RIA 





Kiloms 490 


i1LLE 


| be transformed down to 12,000 volts, for use on the 


track. This is the pressure that has been chosen for 


| working the locomotives and motor caches on the 
| Midi Railway. 


The periodicity is 16} cycles. 
In order to study the relative merits of the rolling 
stock manufactured by different firms, it was decided 


| in 1910 to invite the various electrical manufacturing 


companies to build single-phase locomotives to con- 
form with the conditions prevailing on the Midi 
Railway. These engines were to be tested by the 
railway authorities, and it was agreed that, if found 
satisfactory, they should be purchased. Six locomo- 
tives were built by six different firms, and submitted 


The pressure wil! be raised to | 


The second station will be situated on | 
the Gave de Soussoucon, a tributary of the Gave | 
| alternator, together with an exciter. 


The first station of 10,000 horse-power, at Eget, in | three-phase, 20,000-volt, 25-cycle current from the 
the Valley of Aure, will be supplied from a reservoir | Cassagne station, and distributes continuous current 


to the railway from Villefranche to Bourg-Madaine, 
a second sub-station has been erected for the purpose 
of the trials, and in this station the three-phase current 
is converted to single-phase current at a pressure of 
12,000 volts. 

The sub-station contains two sets, each comprising 
a three-phase induction motor and a single-phase 
Transformers 
are interposed between the single-phase alternators 
and the overhead conductors of the railway. |) 
view of the short length of this experimental line, 
there is only one feeding point, viz., at Villefranche. 
Six different types of overhead construction have 
been tried. One form of equipment, which was 
designed and erected by the French British Thoms«n- 
Houston Company, is illustrated in Figs. 1 to 4. This 
company’s overhead equipment extends from the 
kilometre post 497-927 to the post 501-894. Spans 
of 50m. are adopted as far as the post 500.185, 
whilst the span between the poles on the remainder 
of the section is 100m. The poles are of reinforced 
concrete, and their construction differs accordiny 
to the length of the span. 

In the case of the design shown in Fig. 1, which 
relates to a support as used for the 501m. spans, 
the overhanging bracket B is composed of two pieces 
of angle iron assembled together and held in a 
horizontal position by a tie-rod E, which latter is 
fixed to the top of the standard. The outer « 
tremity of the bracket is bent towards the rail- 
The insulator which supports the catenary cable is 
mounted at the top of a light structure attached to 
the upper side of the bracket in the manner shown in 
the diagram. It will be seen that an insulator 


\ 


Is 


| also mounted at the point R and another on the post 


directly opposite to it. A wire attached to these 
insulators serves to hold the contact wire in the 
correct position with respect to the track. The 
construction shown in Fig. 2 differs from the design 
just described in that there are two horizontal arms 
B and C, the former being supported by the tie-rod 
G and the latter by the tie-rod F. The catenary 
cable in this case is supported on the insulator 
mounted at the end of the arm C, This is the con 
struction used where the span between the posts is 
100m. In all eases the insulators on the brackets 
are interchangeable. Fig. 3 shows the construction 
of an intermediate pole as used on curves. 

The line consists of a steel supporting cable having 
a of 37mm.; also an intermediate 
having a diameter of 41mm. This is suspended from 
the catenary cable by means of droppers, whilst the 
contact wire is suspended by clips in the manner 
shown in Fig. 4. The in‘ermediate wire is shown at 


section cable 


A, the contact wre at B. and the clip at ©. 
These clips allow the contact wire to be slightly 
displaced with respect to the wire immediate! 
above it. In order to minimise the amount ot 
wear on the bows of the locomotives the contact 
wire is mounted in a zig-zag fashion with respect 
to the rails. At the point where the spacing 


of the poles is changed from 50m. to 100m. the linc 
is sectionalised. The wires of the two sections are 
brought near to one another and anchored to the 
posts, so that when a train passes from one section 
to the other there is no interruption in the supply. 
In the tunnel of Venta Farines the main carrying 














Fig. 6—1200-H.P. WESTINGHOUSE SINGLE-PHASE LOCOMOTIVE 


for trial during 1911 and 1912. 
out on the portion of the line from Perpignan to 
Villefranche which immediately precedes the railway 
from Villefranche to Bourg-Madame. This portion 
of the railway, which is 25 kiloms. long, was chosen 
because it was possible to obtain current from the 
Cassagne sub-station at Villefranche. Moreover, 
the line has gradients similar to those on the other lines 
associated with the electrification scheme. Besides 
the transforming station of Villefranche, which receives 


The trials were carried cable is dispensed with, and is anchored at the two 


ends of the tunnel. Within the tunnel the second 
or auxiliary wire is suspended from the transverse 
wires carried by insulators on the two sides. 
The French Westinghouse Company has 
devised overhead equipment for the Midi Railway. 
In this instance the posts are composed of old rails 
and furnished with horizontal brackets for carrying 
the suspension insulators. The conductor takes the 
form of a copper wire, which is attached to the catenary 


also 
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cable by hangers and to the posts by horizontal arms, 
pe rmitting lateral movement. In one part of the 
line, where the span between posts is 100 m., tighten- 
gear is employed, the wires being stretched by 
weights. A third system has been designed by the 
A.E.G. Company. The poles are of reinforced con 
crete, and are fitted with horizontal arms, which 
carry insulators and a cross wire, to which the con- 
ducter is attached. Here, again, tightening gear 
is employed. Another firm which has built some 
overhead equipment is Vedovilli and Priestley. | 
This firm also uses reinforced concrete poles with 
iron brackets, the contact wire being hung from the 
catenary cable by droppers. Two systems of stretch- 
ing the wire have been tried. In one instance a 
weight produces a pull on the catenary cable and 
contact wire, whilst in the other instance the carrying 
wire is subjected to a pull by a weight and the contact 
wire by @ spring. 

Che locomotives submitted by the various manu- 
facturing firms had to conform with the following 
conditions. The engines to be capable of starting 


ing 








4 | Locomotive 
Lescmeti Locomotive | pple’ 9 
the Com- supplied by struction 
pognie he Société | otriques 
— yeamtiggd | du Nord et 
ouston, de Vest 
(Jeumcnt). 
Tctal weight, tons ... 88 81 80 
», length, m eee 13-75 11-37 15-27 
;, Wheel base, m... 9-6 8-8 10-6 
Diameter of motor whee] 1-31 1-2 1-5 
Number of motors ... 2 2 3 
H.P. of each motor* 600* 6°0 Pe te 
Method of drive Coupl’g rods! Gearing and} Gearing. 
driving) intermed-| 
two inter- iate rods.| 
mediate | 
shaf s. 





* Tn constant service. 


The French Westinghouse Company’s locomotive, 
as built for the Midi Railway, is shown in Fig. 6, 


the field winding C, the motors M, and M,, and the 
transformers T; and T,. The sequence in which the 
switches are closed is shown in the diagram, Fig. 11. 
The maximum pressure applied to the terminals 
of the motors is 420 volts. It has been stated that 
the specification for these locomotives demanded 
that when the engine is running on a down gradient 
it should be capable of returning current to the line. 
In the first instance, the Westinghouse locomotive 
was designed in accordance with these requirements. 
The braking action was obtained by separately excit - 
ing one of the motors, the excitation of the second being 
obtained from the armature of the first. The arma- 
ture of the second motor was connected to its trans- 
former, and in this way current was sent back into 
the line. Apparently the scheme introduced a great 
deal of complication, and it has now been abandoned. 
Another system of electric braking, however, has 
been introduced. 

Instead of returning the current to the line, resistances 
are now connected to the transformers. This scheme 
has proved quite satisfactory so far as braking is 


























Fig. 7—600-H.P. SINGLE-PHASE MOTOR 


and hauling on any part of the line, shown in Fig. 5, 
a train weighing 400 tons without the locomotive. 
With a load on the train of 280 tons the maximum | 
speed should not be less than 40 kiloms. per hour, | 
and with a load of 100 tons 60 kiloms. per hour. 
In running from Villefranche to Ille the motors have | 
to be capable of sending current back into the line 
and of being regulated at will, so that half the normal 
speed can be obtained if desired. Moreover, it was 
specified that when operating at the normal voltage 
each of the motors should give 600 horse-power 
without the temperature rising above 75 deg. Cent. 
after a period of six hours. They were also to give | 

















Fig. 9-ARMATURE OF 600-H,P. MOTOR 


25 per cent. overload for one hour without the tem- | 
perature exceeding the above limit. The insulation | 
of the windings was also to be capable of withstanding | 
a temperature of 100 deg. Cent. continuously. The | 
motors were to be capable of carrying the current 
corresponding to the following tractive efforts :— 

12 500 kilos. at the start. 

8000 kilos. at a speed of 45 kiloms. per hour. 

1200 kilos. at a speed of 60 kiloms. } er hour. 

Rigid restrictions were also imposed with regard | 
to commutation. The weight of the locomotives | 
was limited to about 80 tons, with a maximum of 
18 tons per axle and an adhesive weight of 54 tons. | 
The following table gives particulars of three locomo- | 
tives which have been accepted. 





Fig. 8-MOTOR@ WITH ARMATURE REMOVED 


The pinions on the two motor shafts mesh with two ; concerned, although,’ of course, it is not a regenerating 


gear wheels mounted on intermediate shafts, and the 
power is then transmitted to the driving wheels by 
a yoke and side rods in the manner shown. The 


| rigid wheel base is 4 m.; the diameter of the wheels, | 
1200 mm. The locomotive is divided into two distinct | 
| resistances. 


portions, and a separate transformer is employed for 
each motor. 
of the buffers, the total wheel base is 8 m., and the 
rigid wheel base 4m. The engine has a total weight 
of 81 tons, the mechanical portion accounting for 38 
tons and the electrical equipment 43 tons. 
and gearing weigh 27 tons, transformers and preven- 
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| Fig. 10 CONNECTIONS FOR WESTINGHOUSE LOCOMOTIVE 


The total length is 11-35 m., exclusive | 


| 


system. During the trials it was found possible to 


| brake a 100-ton train on a 1-7 gradient, and to 


regulate the speed between 62 and 10 kiloms. per 
hour. With a 280-ton train it was possible to reduce 
the speed from 42 to 14 kiloms. with the use of the 
This sytem of braking has been found 
to answer the requirements admirably. The re- 
generating scheme, on the other hand, not only 


| complicated the electrical equipment, but it also 


Motors | 


tive coils 9-5 tons, the multiple control mechanism 3-5 | 
tons, compressors | ton, ventilators, current collectors, 


and accessories 2 tons. 
forced ventilated type. They are series-compensated 
machines. Fig. 7 shows a motor complete, Fig. 8 the 


The motors are of the! 


field system with the armature removed, and Fig. 9 | 


an armature. The ratio of the gearing is 45:74. 
forced ventilated type. The Westinghouse Company’s 
electric-pneumatic system of control is used. 

The contactors are closed with compressed air and 
opened by springs. The electro-pneumatic valves 


| Like the motors, the transformers are also of the | 


are supplied with current from the transformers at | 


a pressure of 65 volts, 


The electrical connections | 


of this locomotive are simple, as can be seen from | 
the diagram of connections, Fig. 10. Here the motor | trials which were carried out with the French 


switches are marked A, the transformer switches B, 


demanded a great deal of care and attention on the 
part of the driver. Moreover, in order for the re- 
generation of current to be of advantage, it is 
necessary for at least two locomotives to be in use 
at the same time, otherwise the regenerated current 


Runni. forward 


ine is 


When 
22.24. 





Fig. 11—DIAGRAM SHOWING ORDER OF CLOSING 
CONTACTORS 


is sent back to the generating station, where it may 
prove a source of trouble. On the Giovi line, near 
Genoa, for example, where three-phase current is 


| used on the locomotives, a special liquid resistance 


has been put down in the power house for the purpose 
of absorbing the current sent back to the generating 
station when the trains are descending inclines. 
On an extensive system such as the Midi Railway 
it is impossible to foresee what would take place with 
a large number of trains regenerating. On the other 
hand, the rheostatic brake does not lead to any diffi- 
culty in this direction, and it has the advantage of 
being simple. 

The following table gives the results of some 


Westinghouse Company’s single-phase locomotive 
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on an incline of 1-7 per cent. The weight of the 
train hauled was 280 tons, and the approximate 
tractive effort 6100 kilos.:— 


Speed in kiloms. per hour 42 
Power (draw-bar) ... . 950 H P. 
Volts 2 ge 11,000 
Ampéres 100 

K.¥ A; 1100 
Kilowatts 970 

Cos @ x 8s 
Efficiency 72-4 


The following figures relate to a train weighing 
100 tons, the tractive effort being 2200 kilos.: 


Speed in kiloms. per hour 


62 
Power (draw-bar) 540 H.P. 


Volts ... Pcie Via a a 11,700 
Ampéres : ; 5. es 73 
K.V.A. .. 855 
Kilowatts ae 790 
Cos @ . Sass Xpetomniisrs. Guetta 
Efficiency 47-4 


The efficiency is‘calculated from the power available 














| tion of the sections already dealt with. 


for it is well known that success has followed the electrifica- 
We are enabled 
to give some figures relative to the South London line— 
between Victoria and London Bridge by way of Battersea 
| Park, Wandsworth-road, Clapham-road, East Brixton, 
Denmark Hill, Peckham Rye, Queen’s-road, Old Kent- 
road, and South Bermondsey—which was the first portion 
| of the line to be converted. Before the London County 
Council’s electric tramways came into competition with 
this line some 8,000,000 passengers were carried on it 
per annum. By the year 1908 this number had decreased 
to something like 3,000,000, and, naturally enough, the 
receipts shrank with the diminution in passengers, and 
little or no reduction in working expenses was possible. 
Since the electrification not only has the lost ground 
| been recovered, but now some 10,000,000 passengers, or 
| 2,000,000 in excess of the original figure are carried each 
year. Practically no alteratiop in fares has been made, 
so that the increase in receipts has been very nearly pro- 
portional to the increase in passengers carried. Wo 
understand that equally satisfactory results are being 
achieved with the other electrified lines, though on the 
Victoria—Crystal Palace line competition from tramways 
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Fig. 12-MOTOR COACH 


for hauling and that measured by the electrical 
instruments in the sub-station. 

Orders have also been placed for thirty motor cars, 
which will have two bogies, each fitted with a pair 
of motors. A drawing of one of these motor coaches 
is given in Fig. 12. Bs is the compressor case, I 
high tension switch, R ventilated resistances, T main 
transformer and T; series transformer. The total length 
is 19 m. There will be four second-class compart- 
ments, each containing thirty-two seats; two first- 
class compartments having twelve seats, one lavatory; 
a luggage compartment, and two drivers’ compart- 
ments. 








ADDITIONAL ELECTRIFICATION ON THE 
LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY. 


Ir was announced at the recently held half-yearly 
meeting of the London, Brighton and South Coast Railway 
Company that the directors had decided to equip for elec- 
tric working the following portions of the line :—(a) From 
London Bridge through South Bermondsey, New Cross, 
Brockley, Honor Oak Park, Forest Hill, Sydenham, 
Penge, and Anerley to Norwood Junction; (6) the short 
connecting line between New Cross and Old Kent-road ; 
(c) the short connecting line between the Sydenham- 
Penge line and the Crystal Palace; (d) from Norwood 
Junction through East Croydon, and South Croydon, 
Purley Oaks, and Purley to Coulsdon; (e) from 
Norwood Junction through West Croydon, Waddon, and 
Wallington to Sutton; (f) from Tulse Hill through 
Streatham, Mitcham Junction, Hackbridge, Carshalton, 
and Sutton, to Cheam ; (g) the short connecting line from 
the East Croydon—Norwood Junction line to Selhurst : 
(hk) the short connecting line from the West Croydon— 
Norwood Junction line to Selhurst; (j) from Selhurst 
through Thornton Heath, Norbury, and Streatham 
Common to Balham; (k) from’ Streatham to Streatham 
Common: and (/) the short connecting line between the 
Mitcham Junction-Streatham and the Streatham Common- 
Balham lines. Additional electrification of some of the 
lines in the vicinity of some of the larger stations men- 
tioned will also be necessitated. These proposals are set 
out in the accompanying sketch map, in which the existing 
electric lines are shown in broad black lines, the lines 
which it is proposed to electrify in dotted lines, and the 
other lines of the company in fine black lines. It will 
be observed that the only lines in the immediate vicinity 
of London which are for the present, at any rate, not to be 
dealt with are the Wimbledon loop, which includes the 
Tooting Junction, Haydon’s-road, Wimbledon, Merton 
Park, and Merton Abbey stations, and the Cross-country 
line from West Croydon to Merton Park, which passes 
through Beddington-lane, Mitcham Junction, Mitcham 
and Morden. Further out the main Portsmouth line 
beyond Cheam, the Epsom Downs branch, and the 
Sanderstead line are also for the moment to remain as 
thev are. 

The work which is now proposed, and to commence 
which active steps are, we understand, being now taken, 
forms a very considerable undertaking. The lines at 
present electrified represent some 70 miles of single track. 
The length which is{now to be converted for electric 
operation is very nearly 150 miles of single track, including 
sidings, so that when the present scheme is completed the 
company will have some 220 miles of its lines electrically 
equipped. This, it is hardly necessary to say, constitutes 
by far the largest electrification hitherto undertaken by 
a railway company in this country. The total length 
of the- Brighton Company’s system, including sidings 
is given in * The Railway Year-book for 1912” as being 
1224 miles of single track. Two hundred and twenty 


miles represents rather more than one-sixth of the whole. 
This decision of the directors has not been unforeseen, 


and motor omnibuses had not been so severely felt. This 
was probably due to the greater distances between stations 
and to the direction taken not corresponding to a marked 
extent with that taken by main roads. The portion 
between Balham and West Norwood may be cited as an 
example of this. Nevertheless, in spite of there not being 
so much leeway to make up, the increase: in the traftic 
during the first eighteen months, though we have not been 
provided :with the exact figures, was, we ‘are «informed, 
most remarkable. It is therefore not to be*wondered at 
that the company should have decided further*to extend 
electric working. Indeed, it would not be a surprise to 
a great many were the directors eventually to make up 
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ELECTRIFICATION ON THE L. B. & 8. C. RAILWAY 


their minds to convert the whole system for electric work- 
ing. That, however, is looking somewhat far ahead. 
The sections now to be electrified comprise four sets of 
lines between Balham and Croydon, between Bricklayers’ 
Arms—which is just north of New Cross—and Croydon, 
and between Croydon and Purley; three sets of lines 
»etween London Bridge and Bricklayers’ Arms, the 
remaining portions having the ordinary two sets of lines. 
The present electrical rolling stock consists of 50 motor 
coaches. An additional 200 motor coaches will, in round 
figures, be required to operate the extensions. 














It will, of course, be remembered that the single-phase 
system with overhead conductors and a transmission 
voltage of 6600 are employed on the company’s electric 
lines at present at work. The same system will, naturally 
be used for the extensions. It is noteworthy that the 
supply of electricity which the company has hitherto 
purchased from the London Electric Supply Corporation 
has proved so satisfactory that it is intended to call upon 
this source for the additional current which will be required 
for the new lines. This will entail the installation at the 
Deptford generating station of additional plant of sone 
thing like 40,000 or 50,000 kilowatts. This will give this 
station a total capacity, including that for its other 
power and lighting business, of about 80,000 horse-power, 

It is understood that the whole of the plans and details 
for the new work are complete, so that the conversici,, 
which it is estimated will not take quite four years io 
accomplish, can be started at once. 


x 








UNIVERSITY OF HONG-KONG. 


LIST OF APPARATUS PRESENTED BY BRITISH 
ENGINEERS. 

1.—Storage battery, 60 cells, 489 ampére-hours (The Chlori + 
Electrical Storage Co., Limited, Manchester). 

2..—-Experimental steam engine, complete with condensin. 
plant (Marshall‘s, Limited, Gainsborough). 

3.—Vertical oil engine, coupled direct to direct-curre:t 
110-volt dynamo, 10 kilowatts, mounted on base complet: 
(L. Gardner and Sons, Limited, Patricroft, Manchester). 

4.-—Semi-Diesel oil engine (Mr. Locke). 

5.—Water-tube boiler, oil-fired heater, filters, burners, &., 
complete (J. Samuel White and Co., Limited, Cowes, 1. of W. 
Water-tube boiler complete (Babcock and Wilcox). 

7..-Hot air engine with pump attached, water meters, &. 
(Hayward-Tyler and Co., Limited). 

8.—Marine motor engine (John I. 
Limited, Chiswick). 

9.—-Woodworking lathe and circular saw (A. Ransome and 
Co., Limited). 

10.—Motor starters, circuit breakers, &c. (Ferranti Limited, 
Hollinwood). 

11.—Various meters, electrical instruments, &c. (The Walsal! 
Electrical Company, Limited). 
Large assortment of electrical switches and gear (The 


Thornyeroft and Co, 


12. 
Venner Switch Company, Limited). 
13.—High-speed twist drills, turning and planing tool 


(Turton Brothers and Matthews, Limited). 
-Water meters and fittings (Glenfield and Kennedy, 


14.- 

Limited). 
15.—One l4in. reversible level (T. Cooke and Sons, Limited 
16.—Various tools as desired (The Hardy Patent Pick Com 


pany, Limited). 

17.—Electrical machinery, telephone gear, &c. (The General 
Electric Company of China, Limited). 

18.—Fery spiral radiation pyrometer (The Cambridge Scien 
tific Instrument Company, Limited, Cambridge). 

19.--Photo are lamp (The Westminster Engineering Com 
pany, Limited, London). 

+ 20.—Case of steel fractures (The Eagle and Globe Steel Com 
pany, Limited, Shanghai). 

~In addition to the above William Jack and Co., 
Hong-Kong, have promised a valuable collection of electrical 
machinery, instruments, &c., to be selected when offers from 
England are complete. 

The Council of British Engineers Association has cordially 
agreed to the suggestion that they should collect apparatus and 
machinery suitable for the equipment of the engineering labora 
tories and many of the above firms are members of the Associa 

C. A. MippLeron Sirs, 
Dean of the Faculty of Engineering. 

Hong-Kong, December 30th, 1912. 

{We may add that Ruston, Proctor and Co., Limited, give an 
oil engine; Hadfield’s Steel Foundry Company, Limited, « 
crusher ; and W. H. Bailey and Co., Limited, a cement tester. 
Ep. THe E.] 


Limited, 


tion. 





THE MACHINE TOOL AND ENGINEERING 
ASSOCIATION, LIMITED. 


Tats Association held its second annual general meeting at 
Caxton Hall on Thursday, January 23rd, Mr. Alfred Herbert 
in the chair, when the directors submitted their report, from 
which we take the following paragraphs :— 

Since the last annual report twenty-three firms have joined 
the Association, bringing the membership up to over one 
hundred. 

From the statement of accounts it will be seen that the financial 
position is satisfactory, the balance in hand after meeting all 
current liabilities amounting to £3954 0s. 4d.° It is proposed 
to invest £3000 of this at once, the remainder being left either 
on deposit or current account at the bank. The directors do 
not recommend the payment of a dividend as they consider it 
necessary that the Association should have ample funds at com- 
mand for future requirements. It has been decided to transfer 
the "offices of the Association to Queen” Anne’s Chambers, 
Broadway, Westminster,.S.W. ‘ 

The exhibition at Olympia was successful, both from the point 
of the view of the?Association as a whole, and so far as we have 
information, from that of the individual members who exhibited. 
The total number of exhibitors was 292,- the ‘total attendance 
of the public about 100,000. The proportion of profit made 
by the Association in this‘exhibition was nearly £4000. 

The Association was approached by the Exhibitions’ Branch 
ofthe Board of Trade with the view of joint action in organising 
a collective exhibit of machine tools at the Ghent Exhibition, 
and the suggestion was approve by the Association, but when 
invitations to apply for space were sent out to the members, 
the response was so inadequate as to make it clear to the directors 
that a representative display was impossible, and the scheme 
was therefore abandoned. 

The directors have under consideration the question of collec- 
tive action with regard to railway rates, and certain proposed 
re-classifications of goods, which, if carried into effect, will 
seriously prejudice the interests of the trade. E 

Mr. H. J. Mackinder was re-elected President of the Associa 
tion, and Messrs. E. M. Griffiths, Alfred Herbert and W. D 
Ford-Smith, who retired from the board, were re-elected, whilst 
Mr. E. Parkinson fills the vacancy on the board caused by the 
death of Mr. Edwin Adams. The Advisory Council is now 
constituted as follows:—W. H. Bailey and Co., Limited : 
Charles Churchill and Co., Limited ; Colchester Lathe Company ; 
Craven Brothers, Limited; Cunliffe and Croom, Limited ; 
Darling and Sellers, Limited ; Greenwood and Batley, Limited : 
John Holroyd and Co., Limited; A. A. Jones and Shipman, 
Limited: Kendall and Gent, Limited: J. Lang and Co.: 
B. and S. Massey, Limited; C. Redman and Sons; George 
Richards ani Co., Limited ; Roberts Brothers; Selson Engi- 
neering Company, Limited; John Stirk and Sons, Limited ; 
George Swift and Sons ; Charles Taylor (Birmingham), Limited ; 
E. G. Wrigley and Co., Limited. 
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RAILWAY MATTERS. 


Tne President of the Chicago, Milwaukee, and St. Paul 
Railroad recently stated that his company has contracted 
for the conversion to electric traction of about 450 miles 
of the main line in Montana and Idaho. The installation 
will be completed as soon as possible, and is expected to 
he in full operation in three years. The large number 
of water powers in that section under practically the same 
ownership and management should tend to the success 
the scheme, 

Durine the ten months which ended on October 3lst 
last a total of 698 miles has been added to the length of 
the railways actually constructed in Alberta. The years 
which have passed since 1909 have shown an acceleration 
in the rate of railway building in Alberta without precedent 
in the history of the North American continent. The most 
remarkable figures are those of the Canadian Northern 
Railway, which actually built during the first ten months 
of 1912 a mileage greater than the total of all previous 
years. At the end of 1911 the Canadian Northern Railway 
had 329 miles of line in the province. On October 31st 
the length of main and branch lines totalled 792 miles, 
an increase of 463 miles for the year. The Grand Trunk 
Pacific in the same period increased its mileage from 
384 to 619 miles. 


Drivers and firemen in Germany, states a contem- 
porary, are carefully trained as to the use of locomotive 
fuel and economising steam, The men, in fact, are taught 
to act as though they themselves had to bear the cost of 
the fuel burned, and must therefore make the most of 
every pound of steam generated. This, taken in conjunc- 
tion with the extreme watchfulness of the officials appointed 
for the especial purpose, makes for an astounding degree 
of efficiency, and is in a large measure responsible for the 
comparatively low fuel consumption figures obtained. 
Comparing the locomotive conditions in Germany with 
those of the United States. our contemporary remarks 
that American locomotives probably require about twice 
as much coal as those in Germany, and even allowing such 
a large margin, the discrepancy between the consumption 
in the two cases is very marked. In view of the millions 
of dollars annually expended by every American railway 
for fuel, the fact of this discrepancy existing warrants a 
most careful study as to causes and results, combined with 
in equal thoroughness in applying such practices as would 
he of benefit to American operating conditions. 


Our American contemporary, the Electric Railway 
Journal, points out that in America it is customary to 
employ a series of small and large circles or a succession 
of numerals to express the arrangement of the pony and 
driving wheels of electric locomotives. On the Continent 
the pictorial method is dispensed with, while the purely 
numerical arrangement, showing the number of each 
kind of wheel, is replaced by a combination in which a 
numeral represents the number of pony axles and an initial 
capital letter the number of driving axles. Thus a loco- 
motive with four driving axles only is merely designated 
as type D, instead of 0-4-0. Similarly, type 1-C-1 means 
one leading axle, three driving axles, and one trailer axle 

a combination which Americans would designate as a 
type 2-6-2 machine. The plus (+) sign is used to show 
the division of driving axles on separate trucks. Con- 
sequently, a C + C locomotive is one with three driving 
axles in each of two trucks. This method of combining 
numerals and capital letters is as convenient to express 
or write as plain numbers, with the additional advantage 
that the typographcal contrast between the numbers and 
letters emphasises the difference between the two types 
of axles almost as effectively as the circles. 


AMONG the codes recently issued by the Committee 
appointed by the American Society of Mechanical Engi- 
neers is one for locomotive tests. Codes are given for 
what are termed shop tests, or tests made where the loco- 
motive power is absorbed by a brake, and for road tests 
where the locomotive is in regular operation on the road. 
Under the latter head the proposed code provides that 
the fire shall be thoroughly cleaned, ashes and refuse re- 
moved from the smoke-box and ash-pan, and the fire 
burned down as low as possible just before the engine 
leaves the running shed. The average thickness of the 
fire bed is to be then noted as well as the steam pressure, 
water-level, and the time, and it is to be considered that 
this is the starting time of the test. Weighed coal is 
then to be used, and the regular work of the test started. 
It is provided also that the water data only shall be taken 
just before the train starts. As the end of the run is 
approached the fire shall be burned down to such an extent 
as to leave, as nearly as is practicable after cleaning, the 
same amount of live coal on the grate as that observed at 
the start. On reaching the terminal station the steam 
pressure, water-level, and time are to be noted, and the 
test is then completed. Practically the same provisions 
are to govern the shop tests. 

In order to improve the facilities for developing the 
residential area of the Northumberland coast, served 
by their Newcastle and Tynemouth electrified lines, the 
North-Eastern Railway Company’ has decided upon a 
large scheme of alterations at Monkseaton, and also the 
construction of a new length of railway from Monkseaton 
to Seaton Sluice, on the Northumberland coast. The 
existing Newcastle-Tynemouth electrified railway will 
be diverted a short distance south of Monkseaton Station, 
in order not only to improve the existing sharp curve at 
that point, but to permit of the provision of a new station 
at Monkseaton and the substitution of a bridge for the 
inconvenient level crossing at the north exit of the present 
station. The existing Avenue’ branch line from Monk- 
seaton to Blyth is to be diverted into the new station at 
Monkseaton and doubled for about half a mile, from which 
northward point a new railway, two miles in length, having 
intermediate stations at Briardene and Hollywell Bay, 
will extend coastwise to Seaton Sluice. The new section 
of railway will be of standard gaugé construction, and 
traffic will be worked on the third-rail system, as it is 
intended to provide a frequent passenger service in order 
to open up Seaton Sluice as a residential area. A com- 
mencement will shortly be made with the work, and the 
scheme, estimated to cost £30,000, will be carried out 
under the direction of Mr. Charles A. Harrison, chief 
engineer of the company 











NOTES AND MEMORANDA. 


THE new Italian submersible Atropos, built in the 
“* Germania ” shipbuilding yard, left Kiel on January 15th 
for Spezia. She is the first of the ‘“‘ Cavallini” type of 
large submersibles to assume service, her displacement 
being 400 tons and her speed 18 knots on the surface and 
14 knots when immersed. The other vessels of the same 
pattern, Nautilo, Nereide, Giacinto Pullino, and Galileo 
Ferraris, are being built in Italy. The old types of Italian 
submersibles are much smaller. The Foca class, for 
instance, displace 230 tons and travel 9 knots when 
immersed, and the Glauco is of only 150 tons and has a 
14 and 7-knot speed. 


Uta8 is unique among the United States in the diversity 
of its production of precious and semi-precious metals. 
It does not rank first in the production of any of these 
metals, but it stands well among the leaders in the pro- 
duction of gold, silver, copper, lead, zinc, and vanadium 
minerals. In the production of lead and silver it ranks 
third ; fourth in copper, sixth in gold, and seventh in zinc. 
About 40 per cent. of the total production of the State, 
according to the United States Geological Survey, is derived 
from the copper mines. The quantity of copper produced 
in 1911 was 142,340,215 lb. The silver production was 
valued at £3,558,505. The principal silver-producing 
counties are also the chief producers of lead, the output 
of which was 55,198 short tons. Gold is the fourth in 
importance among the metal products of the State, and it 
amounted in 1911 to 217,020 fine ounces. About 25 per 
cent. of the gold is obtairied from dry or siliceous ores, 
but most of the output is obtained in the refining of copper. 
Some of the lead and zinc ores also produce gold. 





THE protection of alternators whilst running in parallel 
and while synchronising is an important detail and deserves 
some consideration. In colliery work continuity of supply 
of power is the most important matter to be considered, 
and it is therefore essential that in case of bad synchronis- 
ing both generators shall not be disconnected from the 
circuit. This is guarded against by fitting reverse current 
relays on each generator. These reverse current relays 
protect either machine from being motored. The relays 
are set to operate on a small percentage of the full-load 
current of each machine. They are made on the same 
principle as an ordinary wattmeter, viz., in case of a 
reversal of current the instrument also reverses and closes 
a local circuit, in which the ‘machine circuit breaker is 
included. It is also essential that time-limit relays should 
be fixed for each generator. -The,time limit should depend 
upon the load. Should an incoming machine be running 
too fast when switched in and it snatches all the load, 
a time limit gives the machines a chance to right themselves 
before they are cut out.’ 


THE use of steam air jets in connection with steam 
boilers was mentioned in a paper by A. G. Hall, chief 
smoke inspector of Cincinnati, read before the Cincinnati 
Railway Club, November 12th. He conducted a test of a 
horizontal return tubular plant equipped with steam air 
jets. A pyrometer was placed in the combustion chamber 
and one-minute readings were taken. Nine shovelfuls 
of coal were fired at intervals of about 14 minutes. In 
each case the temperature rose 100 to 150 deg. Fah. 
higher with the jets on than with them off. Also the 
draught over the fire increased 0-03in. with the jets on. 
With the jets on there was no smoke, and with the jets off 
the stack emitted dense smoke for a period of 5-5 minutes 
after each fresh charge of coal was put on the fire. Analysis 
of flue gases was made, with the following results :—With 
jets on an average of 11-4 per cent. carbon dioxide, 
7 per cent. oxygen, and 0-4 per cent. carbon monoxide 
was obtained, whereas 4-8 per cent. carbon di-oxide, 
14-3 per cent. oxygen, and 1-3 per cent. carbon monoxide 
was shown with the jets off. 


A PAPER read before the American Institute of Elec- 
trical Engineers by B. G. Lamme contained much useful 
information. The author explained in simple language 
the reasons for the use of certain forms and proportions of 
the parts of the high-speed alternator. The problem of 
ventilation involves several elements, namely, the rate at 
which heat is developed, the extent of the radiating sur- 
faces from which this heat can be removed, and the rate 
of flow and temperature of the air available for cooling. 
The losses may not be great in percentage of the total 
capacity’ of a machine, say; 3.5 per ‘cent. out of 15,000 
kilowatts, but they are large in relation to the available 
radiating surfaces, particularly in large units. In the 
above example the loss is 565 kilowatts, requiring, accord- 
ing to Mr. Lamme’s calculation, 50,000 cubic feet of cool- 
ing air per minute to prevent excessive temperature rise. 
Not only must air pass through the cores and windings 
at a rapid rate, but it must come in contact with the hot 
surfaces. Various plans for ensuring this contact are in 
commercial use. Radial and axial ducts are employed, 
and air is forced in through the air gap and the ducts by 
fans on the rotor shaft or by separate blowers. 


Ata recent meeting of the Rocky Mountains Coal Mining 
Institute Mr. B. J. Matteson gavean interesting description 
of a method of humidifying mine air which has been used 
with success in the mines of his company. A radiator is 
placed on both sides of a heading through which the 
entering air passes.” Live steam is passed through it, and 
the waste steam which is discharged is conducted to a 
perforated pipe through a lin. gate valve. Attached to 
this perforated pipe is a curtain of burlap or brattice 
cloth, the purpose of which is to bring the moisture or 
condensed steam in contact with the air current. As the 
air passes over the radiator it is heated and its capacity 
to pick up moisture correspondingly increased. It then 
passes over the saturated curtains and its humidity is 
raised to the dew point. The air usually reaches the in- bye 
end of the cloth screen at a temperature of approximately 
70 deg. Fah., and as the air current passes through the 
mine a deposit of moisture is secured by the lowering of the 
temperature of the air to that of the mine. The operation 
of the radiators has been very successful and has enabled 
the management to keep all parts of the workings in a 
moist condition. In Colorado, the relative humidity of 
the atmosphere in the winter time does not average above 
15 per cent., and much water must be furnished to the air 
or it will dry up the mine in its passage. 





MISCELLANEA. 


Ir is announced that the Home Secretary has appointed 
a Committee to inquire and report as to the conditions 
necessary for the adequate and suitable lighting (natural 
and artificial) of factories and workshops, having regard to 
the nature of the work carried on, the protection of the 
eyesight of the persons employed, and the various forms 
of illumination. 

Wonk is now in progress at the wireless telegraphy train- 
ing school at Lacken, near Brussels, for the erection of a 
powerful wireless telegraphy station to effect communica- 
tion with the Congo either directly or by way of Darak. 
Five steel posts, 60 m. high and 50 m. apart, are now being 
erected, and it is anticipated that wireless communication 
will shortly be possible between Brussels and Boma. 


In a paper recently read before the Congress of Sciences 
at Geneva, it was stated that the Italian Government had 
authorised the expenditure of 15 millions of lire—£600,000 
—during the next two years for the much-needed improve- 
ments of the harbours and landing places on the Lybian 
coast. Allusion was made also to the important sponge 
fisheries on the coast of Tripoli, and the means proposed 
for encouraging this industry. 

Iron joists, bar iron, plates and castings, when con- 
veyed by rail in the ordinary course, generally bear a 
distinguishing mark in addition to the lahel, painted on 
if the railway company’s regulations are carried out. A 
writer in the Great Western Magazine, however, considers 
that this method is not reliable, and suggests that it would 
be a better plan if the companies insisted upon the destina- 
tion being branded upon at least one piece in each con- 
signment. This practice would ensure the traffic reaching 
its destination, even if it happened to get wrongly loaded, 
or separated from the invoice, and would obviate much 
work, as there is often a difficulty in tracing this class of 
traffic. ; 

Tue British Consul at Fez, reporting upon trade prospects 
in the interior of Morocco, remarks that there are openings 
(1) for larger’ capitalists, or companies of capitalists, 
able to lay out sums from, say, £2500 and upwards and to 
hold out for a good return upon their investments ; (2) 
for men with the technical skill required for the working 
of such enterprises; and (3) for the sale of the materials 
and implements which are required for their working. 
As yet prospecting only is practicable so far as mining 
is concerned, but with the issue of the mining law now 
in course of preparation, and improvements in means of 
transport, practical operations will become feasible before 
very long. Electrical works and electrical appliances and 
accessories are in demand. 

Str Ottver Lopes, F.R.S., presided at a joint meeting 
of the University of Birmingham Metallurgical Society, 
the Birmingham Metallurgical Society, and the South 
Staffordshire Iron and Steel Institute, held at the Univer- 
sity last Tuesday night, the occasion being a lecture on 
“Surface Combustion”? by Professor Bone, F.R.S., ot 
the Imperial College of Technology. Sir Oliver Lodge, 
in introducing the lecturer, said the problem of conveying 
heat from a flame to a relatively cool surface, such as a 
large slab of metal to be annealed, or a boiler with the 
plates backed by water, without causing smoke, was a 
very difficult one. He would not say that Professor Bone 
had achieved the solution of the problem, but he believed 
he had gone a long way towards tackling it. 

In connection with the arrangements for the develop- 
ment of the Cromarty Firth as a naval base the Admiralty 
is erecting ten oil tanks at Invergordon. These are 
situated in an eight-acre field within the burgh boundaries 
and close to the railway. Each tank is 90ft. in diameter 
and 45ft. in height. Five are almost completed, while 
one is undergoing its final test by having salt water 
pumped into it, which will be left in it for three weeks. 
At present a 10in. pipe is being laid from the tanks to the 
harbour, and when this work is completed No. 1 tank will 
have been tested and will be ready for its first supply of 
oil. Work on five other tanks is proceeding rapidly. In 
addition to these arrangements, the store for Welsh coal 
is to be enlarged to a capacity of 2000 tons, and the old 
cruiser Tourmaline, which has been converted into a hulk, 
has been moored in the Firth. She will carry 1500 tons 
of coal. 

A LARGE hydro-electric generating plant is to be erected 
in a station on the Mississippi which will have an ultimate 
capacity of 300,000 horse-power, and energy will be sup- 
plied at 110,000 volts to St. Louis, a distance of 135 miles, 
as well as to other neighbouring towns. Each turbine 
and generator will form an independent unit. Each wheel, 
mounted on a vertical shaft 25in. in diameter, in a spiral 
chamber, 21ft. 3in. in diameter, and moulded in the con- 
crete sub-structure, will operate at a constant speed of 
57-7 revolutions per minute, and will have a normal 
capacity of 10,000 horse-power. The generators are to 
be erected on top of the wheel pits directly over the tur- 
bines, and will be direct-connected to the vertical wheel 
shafts by forged steel flanged couplings. Three-phase 
current will be generated at 11,000 volts. Direct-current 
excitation for these generators will be supplied by 100- 
kilowatt motor generator sets, for which the operating 
current will be secured from a 2000-kilowatt alternating- 
current water-wheel-driven generator. 

Lectrurtne on ‘“ Liquid Fuel” at a meeting of the 
Royal Society of Arts, Professor Vivian Lewes dealt with 
the world’s total production of petroleum, which, he said, 
had increased from a million tons in 1878 to some 50,000,000 
tons last year. With this vast output it was obvious that, 
sooner or later, the supply would be exhausted, though 
he was of the opinion that that time would be in the very 
distant future. Professor Lewes expressed the belie 
that petroleum was mainly produced, not from mineral 
substances, fish remains, or from terrestial vegetation, 
but from marine vegetation, a theory which, he said. 
fitted in with all the facts of oilfields. The distribution 
of oil in the world was very wide, and there was no guaran- 
tee that with proper borings to a proper depth it might 
not be found extensively in Great Britain. In days to 
come, if geologists would only work back upon their maps 
of the geological formations, and trace out the shores of 
the big seas in the carboniferous and tertiary days, they 
would find areas which in all probability promised best 
for the finding of crude oil. 
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Sudan Irrigation. 


In view of the promised Government legislation in 
connection with -cotton-growing in the Sudan 
upon a comprehensive scale during the present year, 
special interest attaches to the article, “ Irrigation in 
the Sudan,” the first portion of which appears in 
this issue. Our correspondent, Mr. Percy F. Martin, 
F.R.G.S., has made a close study over a period of 
years of the conditions prevailing in the Anglo- 
Egyptian Sudan, which country he visited first in 
1907, and it is satisfactory to learn that the hopes 
which he has expressed that the British Government 
would consent to assist an enterprise, which has been 
tentatively entered upon mainly through private 
initiative, are destined to be realised. To the Prime 
Minister and the Foreign Secretary are due every 
credit and recognition, as much for the promptitude 
with which they entered into the consideration of the 
project as for the aptitude with which they have 
recognised the claim of the scheme to Government 
support. Without such assistance the progress of 
the undertaking, while, perhaps, destined to succeed 
ultimately, on account of the powerful private 
encouragement with which it has met from the 
beginning, must have necessarily been slow; with 
it both rapid advancement and complete effi- 
ciency may reasonably be looked for. It having 
been conclusively shown that in the Sudan 
finer cotton can be raised than in any other 
part of the world, the British Cotton Growing Asso- 
ciation has devoted its efforts and its influence to 
stimulating and developing an enterprise of which 
it is the recognised protector. The project has, 
indeed, never lacked powerful support, and the 
names of the distinguished President and Vice- 
president of the Association (the Earl of Derby and 
the Duke of Marlborough), together with those of 
several of its members—Sir Frank Forbes Adam, Sir 
Charles Macara, Mr. A. D. Holland, and Mr. J. Arthur 
Hutton—afford testimony that the growth of the 
scheme is not likely to languish. 

The Anglo-Egyptian Sudan, which was rescued 
from the cruel oppression of the Mahdi but little more 
than a decade ago, has already proved a magnificent 
acquisition. No other colony can show more en- 
couraging returns—ethological no less than com- 
mercial—in so short a period, while the physical 
features, especially those regarding facilities for trans- 
port, healthfulness of climate, and rich variety of 
agricultural products, entitle the Sudan to rank as 
the most valuable colony in tropical Africa. If we 
except India, which is twice the size of the Sudan, and 
possesses some three hundred million as against but 
three millions of inhabitants, no part of the world 
shows greater opportunities for the introduction of 
systematic irrigation—and irrigation, moreover, of 
a conservatively remunerative character. In the 
first-named possession, schemes are more often 
undertaken as a measure of relief and protection 
against famine than with any hope of reproductive 
benefits. In the Sudan, on the other hand, while a 
comprehensive system of artificial irrigation is con- 
sidered imperative to the general welfare of the 
people, it cannot be said that its introduction is as 
yet a matter of life and death. Already the neigh- 
bouring State of Egypt has derived immense advan- 
tage from the provision of a cheap and regular -water 
supply, with the introduction of which have been 
associated the names of some of the most eminent 
engineers, such as those of the late Sir Benjamin 
Baker and the late Sir John Aird, Sir William Will- 
cocks, Sir William Garstin, and others. In the 
extensive project now to be undertaken in the Sudan, 
and upon which the expenditure of no less a‘sum 
than £8,000,000 sterling is contemplated from first 
to last, there will be available the skilled experience 
and valuable advice of some of the greatest authorities 





upon irrigation of the day, while its commercial 
interests could not repose in more influential and 
capable hands than those of the group of Lancashire 
gentlemen who have actively identified themselves 
with the scheme ab initio—Sir William Mather, 
Mr. J. Arthur Hutton, and Mr. A. H. Gill. 

The acquiescent and satisfying reply made by Mr. 
H. H. Asquith to the deputation which waited upon 
him last week, and the observations which fell from 
his lips regarding the requested co-operation of the 
Government, prove conclusively that, notwithstand- 
ing the heavy cares of office—probably never heavier 
than at the present time—his Majesty’s Ministers 
are not unobservant of the claims of our commercial 
requirements, and are ready to lend that valuable 
assistance so essential to ultimate and permanent 
success. The Imperial Government in promising 
assistance, moreover, is acting in a far from niggardly 
manner, for, while it assures to the British Cotton 
Growing Association a continuance for a further 
period of three years of the not inconsiderable sum of 
£10,000 per annum which has been paid to the Asso- 
ciation since 1908, it likewise consents to guarantee 
the payment of the interest upon a loan of £3,000,000 
to be raised by the Government of the Sudan. 
Other suggestions which were contained in the 
memorial presented to the Prime Minister elicited 
an equally gratifying response, and Lord Derby was 
justified, when acknowledging the Government’s 
willing co-operation, in observing that “not a man 
in the room expected so prompt and so satisfacto1y 
a reply.” The Prime Minister wisely permitted 
himself to be influenced upon this subject by the 
ripe advice which had been previously tendered 
by Lord Kitchener, whose national services have not 
been confined to brilliant military achievements, 
but have embraced a wide and intelligent grasp of 
the country’s commercial opportunities, especially 
in those parts of the world where his observations have 
been the keenest. Neither should the generous and 
unflagging support which has been rendered to 
Sudan progress by the Governor-General during a 
beneficent rule of fourteen years be overlooked nor 
lack the very fullest recognition. Sir F. Reginald 
Wingate has always recognised and appreciated the 
great natural advantages to be derived from the 
introduction of a. complete system of irrigation, and 
during his long and wise administration of the Sudan 
he has neglected no opportunity of furthering such 
project to the fullest extent of his official power. 
Whatever meed of success may be ultimately achieved 
—and this, as already indicated, promises to be 
ample—will in a large measure be due to Sir F. 
Reginald Wingate’s encouragement. No other State- 
aided enterprise could more thoroughly or more 
expeditiously bring about the development, and, as a 
result, the permanent prosperity, of that huge 
African province, the welfare of which has ever been 
one of the Governor-General’s most cherished ambi- 
tions. 


The Law and Trades Unions. 


Ir is desirable that a discussion which took place 
in the House of Lords on the 22nd of the month 
should not escape attention. The question in debate 
was the Trades Disputes Act of 1906, an Act which, 
as every one knows, relieves trades unions of the 
responsibility for tortious acts done in their name and 
with their consent, and legalises picketing. It was 
raised by Lord Dunmore, who, referring to the 
Vacher case, asked if it was the intention of the 
Government to allow trades unions “to remain 
above the law.” The broad facts of the Vacher 
case must be recalled. Vacher and Co. are publishers, 
who, deeming themselves libelled by an article which 
was circulated by the London Society of Compositors, 
sought to take action against that union. The 
society did not attempt a defence, but pleaded instead 
that, under a clause in the Act of 1906, no action 
for tort could lie against a trades union. It had till 
then been the current opinion that the law meant 
only tortious acts done in furtherance of a trade 
dispute, but the matter coming before the House of 
Lords, their Lordships decided that the actual words 
could only be read as meaning that on all occasions 
trades unions were above the common law in this 
respect. Hence Vacher and Co. found themselves 
unable to proceed with the action for libel, and the 
unions found that in the opinion of the highest legal 
opinion they were free, at all times, to commit tortious 
acts with impunity. It was to this scandalous state 
of affairs that Lord Dunmore alluded. 

The defence of the Act was undertaken by the 
Lord Chancellor. He explained that the intention 
of the clause to which objection is made is to protect 
the benefit funds of the unions, and he asserted that 
it was a smaller evil to put trades unions above the 
common law than to allow the funds for the sick and 
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aged to be attacked. With all deference to the 
opinion of so high an authority, we submit that no 
weaker argument could be found. On such grounds 
a burglar who robbed a safe in order to support an 
aged mother and provide for a sick family might 
claim exemption from the accustomed penalties. 
We ask, is it, in the view of the Lord Chancellor, impos- 
sible to devise means of protecting benefit funds by 
no other course than by giving trades unions the right 
to commit acts which no other body car. commit with 
impunity ? We do not hesitate to say that he could 
with ease offer other and better methods. To our 
minds, and it is a widely held opinion, the exact 
meaning of the clause in question had not been grasped 
when the Bill was passed. It was thought that trades 
unions were only exempt when the tortious acts were 
committed in the furtherance of trades disputes, and 
we say without hesitation, for we are sure of the sup- 
port of all thoughtful men, that it would be better 
to admit at once that a mistake had been made and 
to set about correcting it than to attempt its 
justification. But the Lord Chancellor's defence 
is weak on another ground. It is true tha‘ the 
funds of the unions are protected from the attack 
of those who seek compensation for wrongs done to 
them, but the benefit of the sick and aged is by no 
means assured, for there is no law that enforces the 
separation of benefit funds from fighting or political 
funds. If a trades union is involved in a costly 
strike all the money which should be used for sickness 
and superannuation may be consumed. Is, then, the 
law impartial? It makes the funds of unions 
exempt in respect of outsiders, but it allows those 
very funds to be consumed for militant purposes by 
the union itself. It is but a weak defence of the Bill 
to claim that since trades unions are approved under 
the Insurance Act their benefit funds can no longer 
be used for aggressive purposes. All unions are not 
approved, and at the time the law was made the 
Insurance Act was not in contemplation. At the 
very time that the alleged libel on Vacher and Co. 
was made there was no clear demarkation between the 
fighting and benefit funds of the London Society of 
Compositors. Hence we have the anomaly that 
whilst the law tolerates the expenditure of “ the 
funds for the sick and the aged ” for such a purpose 
as an illegal strike, it will not permit a sufferer by 
that illegal action to recover damages from the 
same source. We turn to another point made by the 
Lord Chancellor. He admitted that the funds of 
the union were exempt from liability, but, said he, 
the individual is just as liable as ever. We are all 
aware of this argument and all aware how barren it 
is. Over and over again it has been shown in different 
parts of the world that to take action against indi- 
viduals in such cases is fruitless. A man is libelled 
by a powerful union; he cannot touch it, but takes 
action against an individual; the individual is a 
man of straw, and nothing is gained and much lost 
by suing him. But in any case is the whole plea not 
an evasion ? What is required is that the body guilty 
of the wrong should be responsible for the wrong. 
The law with regard to picketing follows somewhat 
the same lines. The union cannot be held liable for 
the “ peaceful persuasion’ of its pickets, but the 
man whose arm is broken or house fired must take 
action against the immediate offenders. This he 
can rarely be persuaded to do, as Lord Strachie was 
constrained to admit, because he fears boycotting 
and molestation after the strike. Again, we say that 
it is not right to put the burden on the individual 
in such cases. 

The debate in the House of Lords has thrown new 
light on the Bill, for it has shown us the line of resist- 
ance to change which the Government may be 
expected to follow. At the same time it is so clear 
that the defence is such a weak and boneless th ng 
that attack can barely be sustained, and those who 
are determined to woik unceasingly for the revision 
or repeal of the measure may find encouragement 
thereby. It is worth observing here that the Vacher 
case has opened the eyes of members on both sides 
of the House to the real effect of the Bill, and it 
cannot be doubted that there would, now, be less 
resistance to the change than a few months ago. 


An International Armour Plate Pool. 


Ir is of some interest to hear in these days of inter- 
national agreements, of which the heavy rail, joist, 
and semi-finished steel syndicates are still current 
examples, that these combinations had a predecessor 
several years ago in the form of an international pool 
of armour plate makers in the United States, Great 
Britain, France, and Germany. At all events, a 


statement to this effect has just been made by Mr. 
Corey, ex-president of the United States Steel Cor- 





poration, in the course of evidence given in connection 
with the action brought by the Government of the | 


United States with the object of securing a dissolu- 
tion of the corporation. When first questioned on 
January 23rd as to the former existence of a plate 
pool, the ex-president is reported to have been unable 
to remember the circumstance of such a combination 
having been established. The production of the 
minutes of the Carnegie Steel Company is, however, 
declared to have shown that Mr. Corey had expressed 
himself against the participation of the plate pool in 
the erection of the then proposed armour plate mill 
in Japan. This was in the year 1902, shortly after 
the formation of the United States Steel Corporation. 
On the minutes to this effect being read last week 
the witness recollected the circumstance and explained 
that a combination of makers of plate in the countries 
mentioned existed as late as the year 1905, the Car- 
negie and Bethlehem Steel Companies being the 
American representatives of the pool. The object of 
the pool, it is said, was the division of business in 
neutral markets, and during its existence the American 
makers made no attempt to compete with British- 
French, or German makers in the manufacture of 
armour plate. 

The subject under consideration is certainly one 
of considerable interest in relation to past history, 
If it is correct to assume that an international com- 
bination was in operation as far back as 1905 the 
question arises as to whether the object in view was 
really the distribution of the plate business among 
the constituents. The so-called neutral markets 
at that period were comparatively few, as they also 
are at the the present time, and the business is conse- 
quently of an exceedingly limited character. It is 
restricted to those countries which build warships for 
themselves and either possess no plate rolling mills 
or plant which is adequate for the purpose, or which 
arrange with foreign contractors to construct ships 
for them either at home or in foreign shipyards. 
Indeed, it is difficult to understand this talk of 
the apportionment among makers in four coun- 
tries of the armour plate business offering in 
neutral markets, having regard to the compara- 
tively small amount of contract work for other 
countries. Certain makers of armour plate out- 
side Great Britain have endeavou redto enter upon 
that much success has attended their efforts, and the 
futile attempt made a few years ago by a new Ameri- 
can firm—new, at least, in respect to the production 
of armour plate—to secure business in Italy is now a 
matter of history. It is no exaggeration to say that 
the high reputation enjoyed by British makers of 
armour plate throughout the world should assure 
them, and probably has already done so, of the 
largest share of the business in external markets, if 
not, the whole of the orders. Yet the demand is so 
limited that in the nine years ended with 1912 the 
total quantity of armour plate exported from Great 
Britain was only 7567 tons of the total value of 
£784,000. Over one-half of the tonnage and value 
applies to the years 1911 and 1912, whilst the value in 
1904 and 1905 when the so-called pool was said to be 
in operation amounted to the insignificant sum of 
£16,000 for the two years, and the average for the 
nine years works out at £87,000, or about 840 tons | 
of plates. | 

The foregoing figures lead to the assumption that, 
taken in conjunction with the productive capacity 
of the plate rolling mills in the United States, France, 
and Germany in 1904 and 1905 and the then state 
of warship construction in various countries, there 
would be comparatively little plate trade available 





for division among the four countries, although it is 
admitted that the two American firms did not com- 
pete with the three other countries during the exist- | 
ence of the so-called pool. In these circumstances | 
it would seem as if the reported international com- | 


bination had in view some object other than that of | 
apportioning among its constituents a trade which 
was then of comparatively small volume and value. 
Although it is mere assumption, it is probable that 
if such an arrangement really was in operation it had 
reference to the maintenance of the prices of plates 
in each of the four countries in question. At that 
time foreign patents, combined with the secrecy of 
manufacturing in respect of improvements made in the 
course of years, controlled the production of the best 
classes of armour plate, and the heavy royalties paid 
by licensees, together with other conditions imposed 
upon them, may possibly have led to the fixing of 
minimum prices in each of the countries where the 
patents were worked. If this assumption be correct 
we have a possible explanation of the so-called inter- 
national plate pool. During the intervening years 
the master patents have either expired or are no longer | 
used in certain countries owing to the invention of | 
other processes of producing armour plate, and the | 
selling prices of plate has therefore been reduced in 
most countries, inclusive of Great Britain. 
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FREDERICK T. READE. 

WE regret to have to announce the death of Mr, 
Frederick T. Reade, which took place at his chambers 
in Great Ormond-street on the 16th inst. Mr. Reade 
was born at Liverpool in 1833, and was apprenticed 
in 1848 to Messrs. N. and M. Scott, engineers and iron- 
founders, of Birkenhead, whose works have since 
been absorbed into the shipbuilding works of Camme'|, 
Laird and Co., Limited. He afterwards became :n 
engineering draughtsman in the office of Mr. James 
Hodgson, a prominent naval architect in Liverpool, 
and one of the pioneers in iron construction of sailing 
ships and steamers. In this office he was associated 
with the late Mr. Callcott Reilly, afterwards Professor 
of Mathematics at the Royal Indian Engineeriny 
Staff College at Cooper’s Hill, with whom he main- 
tained a lifelong friendship, and whose eminent 
mathematical attainments and example great!) 
influenced Mr. Reade’s career. 

Mr. Reade migrated to London in 1856, and soon 
after entered the drawing-office of Messrs. Lawrence 
Bros., of the City Ironworks, Hoxton, where he 
remained for nearly twenty years. About 1875 he 
commenced independent practice as a consultiny 
engineer, chiefly in connection with the iron and stec! 
construction of buildings, and in this capacity he 
was employed by many eminent architects. In 
conjunction with the City Architects, Sir Horace Jones 
and Mr. Alex. Peebles, he designed the iron construc 
tion of the Corporation Markets in Smithfield, anc 
the Guildhall Council Chamber. He assisted the 
former of these gentlemen in working out the scheni 
for the Tower Bridge, which formed the basis of the 
Corporation’s application to Parliament for its Act 
In 1884 he personally conducted a Committee of thu 
Corporation to inspect a number of the most important 
opening bridges in Scotland and on the Continent, 
and his subsequent report confirmed the Corporation 
in adopting the “ bascule”’ pattern of bridge. He 
designed the method and apparatus by which the 
Wellington Statue was lowered intact from the top 
of the arch on Constitution Hill. 

Quite early in his practice he read a paper before 
the Royal Institute of British Architects on * [ron 
Construction,’ and in 1877 he was elected one of the 
first hon. associates of the Institute. In 1883 he 
became an associate member of the Institution 01 
Civil Engineers. He took into partnership Mr. H. 
Reilly, a son of his old friend, and, on behalf of various 
architects, they together designed and superintended 
the iron and steel construction of many important 
buildings. Among them may be mentioned the 
Searborough Spa, the Nottingham Guildhall, the 
Haymarket Stores, the extension of the Criterion. 
the Gloucester Guildhall, the Imperial Institute, the 
Royal English Opera House, the P. and O. offices. 
the Birkbeck Bank buildings, the Tate Gallery, the 
Trocadero Restaurant, Claridge’s Hotel, Spurgeon 's 
Tabernacle, the Dental Hospital, several buildings 
in Liverpool, and a number of buildings in Hong Kong. 
His partner having broken down in health and become 
quite incapacitated, Mr. Reade disposed of the prac- 
tice and retired in 1901, subsequently serving on the 
Science Standing Committee of the Institute, and 
representing the Institute on the Engineering Stan 
dards Committee. 
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By Capt. P.O. G. 


The Design of Simple Steel Bridges. 
Ld,, 


Usborne, R.E. London: Constable and Co., 
10, Orange-street, Leicester-square, W.C. 
Tuts book, which is a revision of the author’s earlier 
work entitled ‘‘ Manual of Bridge Design,” is intended 
primarily as a text-book for Royal Engineers at the 
School of Military Engineering, Chatham, and_ in 
reviewing it we must bear this fact in mind, as other- 
wise we might be inclined to consider the descriptions 


|and methods as somewhat laboriously extensive. 
| We are glad, nevertheless, to add a tribute to the 


thorough and complete manner in which the author 
has covered the ground, and to the excellence of many 
of the graphic solutions to problems; they are 
treated in a thoroughly practical way. As regards 
scope and method, the book resembles the earlier 
works on structural engineering rather than those 
which have appeared in recent years, and in men- 
tioning this we may remark upon the favour which is 
still bestowed by many engineers upon that once 
well-known book by another R.E., namely, Wray’s 
work on Construction. 

Roughly speaking, the first half of the book is 
devoted to theory, although there is a useful chapter 
in this part on “ Rivets and Joints,” and the second 
Chapter I., * Definitions,” 
is as complete a summary as we have seen of the 
The two 
chapters on ** Bending Moments ” and ** Moments of 
Flexure”’ are chiefly noteworthy for the graphic 
methods, and although we have not had an oppor- 
tunity to put these to the test of use, they appear to 
be based on sound and practical lines. The general 
formule for ‘“‘ Moments of Resistance * are developed 
in Chapter LV. without the use of the ealculus and the 
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usual graphic method is clearly described. Chapters on 
“Shear” and “‘ Deflection ’’ are followed by a ‘“‘ General 
and Recapitulatory ’’ chapter containing examples. 
The author then passes to practical consideration of 
‘Struts and Ties”? and ‘ Rivets and Joints.’? A 
feature of the book is a collection of useful tables 
arranged at the end. One of these, Table V., gives 
ihe safe stress for columns of cast iron, wrought iron, 
and steel in terms of the ratio of length to least radius 
of gyration, and in the preceding table values of the 
least radius of gyration of various sections are tabu- 
lated. In this way problems relating to compression 
inembers are solved without the use of formule, 
which are only briefly referred to. The notes on 
‘Rivets and Joints”’ are well written and contain 
some useful practical points. The author recommends 
the following safe resistances :—Bearing, 8 tons per 
square inch; shearing, 6-5 tons per square inch ; 
We should have found the design of many heavy 
plate girders a matter of great difficulty if the former 
figure had to be regarded as a maximum safe value, 
while the latter figure appears unduly high. 

Chapters X. and XI., “ Rolling Loads and their 
Bending Moments’’ and ‘ Their Shear Stress on 
Beams’ contain laborious considerations of the 
maximum bending moments and shears due to rolling 
loads. Let us give these descriptions their due and 
admit they are complete, but they involve complicated 
investigations for each bridge to be designed, and 
every bridge designer knows that once the order to 
proceed with a particular bridge is given the work of 
design must be carried out expeditiously and with the 
aid of general results. It must be remembered that 
the book deals with ‘‘ Simple Steel Bridges,’ and 
when dealing with such it is not worth while for the 
sake of the small amount of material that can be 
saved to consider the maximum bending moment, 
for instance, at every point of a particular span for 
a particular rolling load. 

Speaking of ‘‘ Loads’ in Chapter XII., the author 
refers to the American practice of using a reduced 
working stress to allow for the extra effect caused by 
live load, and to the English practice of adding a 
percentage to the actual live load and using the full 
working stress. Working stresses are also given for 
iron and steel. Without wishing to be dogmatic, 
we should have stated the practice of the two countries 
mentioned to be just the reverse of this, and the work- 
ing stresses used, at any rate, in this country vary 
so considerably that it would appear to be impossible 
to state what is the standard practice. In consider- 
ing the design of a ** Plate Girder ” in Chapter XIII. 
the author naturally provides rather more flange area 
than is actually required, but cuts the second plate 
so short that not only is the usual allowance of a few 
rivet pitches omitted, but the girder is actually weaker 
for a uniformly distributed load at the ends of this 
plate than at the centre of the girder. 

The * Bridge Floors for Railways,’ which are 
discussed in Chapter XIV., consist principally of 
various forms of troughing which are tolerated rather 
than loved by railway engineers, being so expensive 
to maintain. The connection of a cross girder hang- 
ing below the tension boom of an open web girder, 
which is illustrated in this chapter, is particularly 
good. Among the road bridge floors considered in 
the following chapter is an example of jack arch con- 
struction which is very open to censure. The con- 
crete filling does not cover the top flanges of the cross 
girders, which are surrounded by the road metalling. 
As the latter is 15in. deep there is no excuse for this 
bad construction, which would certainly result in 
speedy corrosion or entail frequent disturbance of 
the metalling for painting purposes. Other chapters 
deal with further examples of ‘“‘ Plate Girders,” 
* Brace Girders,” and ‘‘ Shop Practice.” 

While there is much to commend in the book, it 
shares the fault of many revised works in containing 
much that might with advantage have been omitted, 
and in being in some respects out of date. 


Calculations on the Entropy-Temperature Chart. By 
W. J. Crawford, D.Se. London: Charles Griffin 
and Co., Limited. 1912. 2s. 6d. net. 


‘ 


THE statement in the preface that the “‘ object in 
writing this little book is to show students who are 
not very well up in thermodynamics how to make 
use of the entropy-temperature chart’ disarms 
criticism which otherwise might be made; as, for 
instance, in connection with the definition of 
“entropy.” It is, however, to be wished that the 
author had pointed out that the Carnot engine is a 
practically impossible engine, instead of saying it is 
the most efficient imaginable. With regard to the 
Rankine cycle it might have been pointed out that 
this cycle has been adopted by the Institution of 
Civil Engineers—which incidentally is referred to in 
the preface as the * Institute of Civil Engineers— 
as the standard of comparison, which would have 
been preferable to the statement that “‘ many engi- 
neers prefer to use this as an ideal cycle.” It is 
further stated that, as shown on the Theta Phi Chart, 
the work done by the Rankine cycle is greater than 
that done by the Carnot cycle—without also pointing 
out that the amount of heat is also greater, and in 
greater proportion, so that the thermal efficiency is 
less. The thermal efficiency of the Carnot cycle is 
given, but not that for the Rankine engine. 

The specific heat of superheated steam at constant 





pressure is given as 0-48. It is now so well known 
that the specific heat of steam is not constant that it 
is surprising that an antiquated statement of this 
kind should be made, even on the ground of simplicity 
for “‘ students who are not very well up in thermo- 
dynamics.” 

The Fahrenheit heat unit, abbreviated into F.H.U., 
is used throughout the book, and is ‘“ often called 
the British thermal unit.” The Centigrade heat 
unit, abbreviated into C.H.U., is defined as the heat 
necessary to raise 1 lb. of water through 1 deg. Centi- 
grade. No mention, however, is made of the calorie. 

The term “ rank ” is adopted for the unit of entropy, 
but it is not shown that this unit is independent of 
the thermometer scale. 

The book consists largely of examples, many of 
which are worked out in detail, others in skeleton 
form, and many left for solution by the student, 
which have been collected from Board of Education 
examination questions and those set by the Institu- 
tion of Civil Engineers. The first chapter deals 
with a few elementary thermodynamic relations. 
The second shows how to draw an entropy chart ; 
the third how to make simple calculations by its 
means ; in the fourth and fifth chapters it is shown 
how constant pressure and constant volume lines 
can be drawn, both in the saturated and in the super- 
heated field. Chapter VII. explains how an indicator 
diagram can be transferred to the chart ; the method 
adopted, however, is somewhat cumbrous, as it needs 
the drawing of a saturation line on the indicator 
diagram. In the eighth and last chapter the effect 
of condensation and re-evaporation on the shape of 
the expansion line on the ¢ ¢ chart is shown, but no 
mention is made of the effect of leaks. On the whole, 
in spite of the points we have had to criticise, 
we think the book will be found useful by a large 
number of students. 


SHORT NOTICES. 


Electricity. By Dr. Gisbert Kapp. London : Williams and 
Norgate. Price 1s. cloth.—This is a littlebook which can be 
read with advantage by anyone whois desirous of gaining an 
elementary knowledge of electricity. It is written in an 
exceptionally clear manner and is decidedly entertaining. 
Although Dr. Kapp has made no attempt to consider all 
the applications of electricity he has covered a great deal 
of ground and the book should be the means of stimulating, 
a desire for more advanced knowledge. Starting with a 
chapter on forces acting through space the author goes 
on to consider frictional and contact electricity, potential 
electrification by mechanical means, the electric current, 
the dynamics of electric currents, the dynamic generation 
of electric current, alternating currents, and, finally, the 
distribution of electricity. There is also a bibliography 
giving a list of handbooks for beginners. As an introduc- 
tion to the study of electricity and electrical engineering 
this little book of some fifty thousand words is almost 
without rival, and we have not the least doubt that it will 
be appreciated by students, engineers, and others who have 
an inclination for the study of electrical science. It is a 
book that can be conveniently carried in the pocket and 
read in odd moments. 


Manual for the Use of Fire Brigades. The National 
Fire Brigades’ Union Incorporated, 31-33, High Holborn, 
London, W.C. 2s. 6d. net.—This manual has been com- 
piled by the National Fire Brigades’ Union Incorporated, 
as it was felt that a technical work of this description was 
badly needed in the fire brigade service throughout the 
United Kingdom, owing to the great changes which have 
of late occurred in the methods of fire fighting, the closer 
study of fire prevention, the introduction of motor appli- 
ances, &c. The aim of its compilers has been that the 
book shall contain all the necessary details for the educa- 
tion of firemen, so as to ensure their efficiency and prompt- 
ness in the saving of life and property from fire. Amongst 
the contributors are the following :—The London Fire 
Brigade; Lieut.-Col. Fox, of the London Salvage Corps; Col. 
A. MeN. C. Cooper-Key, H.M. Chief Inspector of Explosives ; 
Mr. J. W. Restler, M. Inst. C.E., Deputy Chief Engineer, 
Metropolitan Water Board; Professor Vivian B Lewes, 
&e It is suggested that in addition to fulfilling its pri- 
mary object the manual will in some measure be of assist- 
ance to the owners of country mansions, warehouses, and 
factories, and that even experienced insurance officials 
will be able to obtain from it useful information. 


Manual of Railway Statistics. Py George L. Boag. 
London: The Railway Gazette. 1912.—It is, we believe, 
only a coincidence that this book should hve appeared 
just before the Railway Accounts Act was coming into force. 
The author, who began his railway career on the Lanca- 
shire and Yorkshire Railway, is now assistant manager 
of the Great Southern of Spain and has also been in the 
Argentine and Nigeria. It is natural therefore to assume 
that he has dealt with many different types of statistics 
and has found out the existing types are useful, 
and those that are of little benefit. In the present 
useful work the author indicates the statistics the chief of 
a department or a division should have and the form they 
should take and the information they will give. And as 
railways vary in size so does the necessity for detailed 
information, and therefore Mr, Boag has catered for any 
and every class. The book should, as a consequence, 
be of no little value to railway officials in both operating 
and engineering departments, and will be found interesting 
by all who wish to study railway economics. 


Wireless Telegraphy for Amateurs. By R. P. Howgrave 
Graham, M.I.E.E. London: Percival Marshall and Co.— 
Amateur electricians desirous of studying wireless tele- 
graphy will find this little book a valuable help. The 
author deals with the subject in a remarkably simple 
manner, and the reader who possesses an elementary 
knowledge of electricity cannot fail to derive benefit 
from the work. Having carefully studied the book 
he should be in a position to construct wireless apparatus. 
The diagrams and drawings are exceptionally good, the 








descriptions clear and concise, and the explanation 
of the principles of radio-telegraphy simple. Evidently 
the author has done much work in connection with the 
construction and working of wireless apparatus, for he 
describes the construction of a small experimental station 
in great detail. Illustrations are given of a small wireless 
installation erected at Hampstead. The author’s treat- 
ment is scarcely in conformity with the requirements of 
those who desire to study the subject from a commercial 
standpoint, but it certainly appeals to amateur electricians 
and athers who have had no experience in this particular 
field. 
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THE LIGHTING OF WORKSHOPS. 


ENGINEERING workshops which in every other respect: 
are admirably equipped are frequently most deficient in 
artificial illumination. It is by no means an easy matter 
to decide which is both the most effective and most 
economical method of lighting, for both the requirements 
and conditions vary to a considerable degree. Although 
ample light generally does tend to increased output, 
superior quality of workmanship and freedom from 
accidents, illumination can be given both in excess and 
in the wrong places, with the result that waste ensues or 
the eyes of the workpeople are affected. The subject is 
one which will well repay a considerable amount of thought 
on the part of works managers, and it was a happy idea 
on the part of the President and Council of the Manchester 
Association of Engineers to invite the advocates of the 
three chief illuminants, gas, electricity and oil, to present 
papers on the subject of workshop illumination before 
the members on the same evening, as was done last 
Saturday. Although the authors of the papers, Messrs. 
Thorp, Harrison and Evered, did not succeed in bringing 
down their facts to a common basis for comparison, 
either as regards cost or efficiency, a good deal of helpful 
information was given especially regarding the employ- 
ment of the rival illuminants, gas and electricity, and the 
general impression left after the discussion was that (1) as 
regards cost, there is not much to choose between gas 
and electricity, with the former costing 2s. per thousand 
cubic feet and electricity at ld. per unit; (2) that oil 
vapour lamps are quite dependable substitutes where 
gas and electricity are not obtainable ; (3) that for general 
lighting, gas and electricity are both equally suitable ; 
and (4) that electricity lends itself better than gas for local 
lighting, such as is required with machine tools, &c. 
Gas engineers during the last few years have put up a 
splendid fight with their rivals, electricians, and they 
resent seeing, in many engineering shops, gas condemned 
after such an unfair comparison as is only too often 
afforded by contrasting the old flat flame burner with 
the metallic filament electric lamp. With incandescent 
mantles a cubic foot of gas at a high pressure will 
give an illumination twenty-five times as great as that 
obtained from an ordinary flat flame. Even with this 
advantage, however, for small local lights, such as are 
required frequently, the metallic filament electric lamp is 
undoubtedly the most convenient. The papers dealing 
with both gas and electricity demonstrated pretty clearly 
that a mixed system of general and local lighting is the 
best method of illuminating machine shops, but before 
installing either system it is always advisable to investigate 
the daylight conditions, as these have a material effect 
on the requirements of the workpeople. For instance, 
Mr. Harrison mentioned recent tests which he had carried 
out in a shop, showing that the artificial illumination of 
automatic screw-cutting machines varied between 9 and 
15 foot-candles, whereas during the daytime an illumina- 
tion equivalent to 3 foot-candles was all that was obtain- 
able and satisfied the workers. In another case the day- 
light illumination was 37 foot-candles and the artificial 
illumination as much as 133 foot-candles, showing that 
the workers are frequently given a higher degree of light 
than is obtained in daylight or than is necessary. 

One of the great difficulties in fixing a definite standard 
of artificial illumination is the difference in the Albedo 
of the materials being worked upon. The Albedo factor 
of machine shop work is low, especially where iron is being 
worked, and the degree of illumination is high in conse- 
quence. In fact, for very fine and accurate workmanship 
the illumination theoretically required is many times that 
necessary for reading or writing. In this connection some 
instructive figures are obtainable from the United States, 
where more attention seems to be paid to this subject 
than in this country. In machine shops, for general illu- 
mination only—when special lights are provided for the 
machines and benches—1-5 foot-candles is considered 
sufficient ; for bench illumination, 4 foot-candles; for 
machines or machine shops with no general system of 
illumination, 6-7 foot-candles; general illumination of 
foundries, 3 foot-candles; and power-houses, 2-5 foot- 
candles. In order to avoid waste of power by the illu- 
mination of portions of workshops where there is no 
necessity for light, local lighting is undoubtedly the most 
economical, giving each man his own source, say, 50 
candle-power, over an area of 10 square feet, which 
gives an illumination of 5 foot-candles by placing the lamp 
at a height of 3ft. above the area to be lighted. As a 
simple basis for calculating the power required to light 
a workshop by electricity on the local principle, Mr. 
Harrison suggests a supply equal to 10 watts per msn 
plus a small amount for general illumination. Efficient 
opaque reflectors must be used and glare avoided. 











THE ENGINEER 


Jan. 31, 1913 











REINFORCED CONCRETE FOR RAILWAY 
SHEDS. 


THE adaptability of reinforced concrete for construc- 
tional purposes is attracting the attention of railway 
engineers in this country, and the material is being used 
in one way or another in many localities. In several cases 
it has been put in more or less as an experiment. In the 
following article the comparison of cost between the ordi- 
nary type of shed used for railway coaches and one built 
in reinforced concrete is given. 

The shed taken is one of about 60ft. span, and capable of 
giving accommodation for four sidings. The length has 
not been taken into consideration in computing the com- 
parative cost, but in actual practice this would have an 
important bearing on the total outlay. 

Fig. 1 gives an elevation of the shed as carried out in 
brickwork, and Fig. 2 a section through the outside walls 
showing piers supporting the roof principals and brick 
panels in between. 
lated for a load of 50 lb. per square foot, made up as 
follows :—Dead load due to roof truss, purlins, rafters, 
boarding, and slates, 17 Ib. per superficial foot ; and live 
load due to wind pressure, 33 lb. per superficial foot of 
roof area. The scantlings are out of angle irons of as 
few sections as possible. It will be noticed that no flat 
bars are used for the tensional members. This is advisable, 
considering that it has been proved by recent experiments 
that members calculated as ties only and erected in the 
form of flat bars were in reality acting as struts. The 
distance between trusses has been made 14ft. 8in., as this 
gives an economical roof as regards cost. The angles for 
the top member of the truss are jin. in thickness, to allow 
for rusting. As the only light is obtained through the 
roof, a large area of patent glazing is provided ; there are 
ventilators to every fourth bay. The cost of one bay of 
brick carriage shed, as per Figs. 1 and 2, is as follows :— 


A.—Cost of Oae Bay of Brick Carriage Shed as per Fiys. 1 and 2. 





Wallts— Ss a& ¢& a 8 
Excavation, 20 cu. yd. at 2s. 3d. 260 
Lime concrete, 12 cu. yd. atl2s... .. .. .. 7 40 
* Brickwork in piers, panels, &c., ‘including 
plinths, &c., 30 cu. yd. at 26s. Sd. 000 
Padstones, 3 eu. ft. at 3s. 9d. . oll 3 
Eaves fascia, 27 sq. ft. at 54d.. 012 45 
Gutter moulding, 294 lin. ft. at 14d. ee fe 
Cast iron gutter, 293 lin. ft. at Is. 6d... .. .. 2 4 0 
——_ 538 0 3} 
Roof— 
Purlins, rafters, wall plates, &., 62 lin. ft. at 
3a. $d... .. se Pa es . wee 
3in. x lin. fillets, 58% lin. ft. at aa. 0411 
3in. x 34in. fillets, 294 lin. ft. at 24d. 061 
lin. miliboarding edges shot. 64 S44. at 21s. 616 6 
Counters slating, 6} sqq. at 43s. 1319 6 
Steel in roof tru-s, 1.6 tonsat £14. 2 8 0 
Steel in bolts to bearings, 56 Ib. at 3d. 014 0 
Lead flashing, 34cwt. at 28s. .. . 418 0 
Patent glazing, 264 sq. ft. at 11d. 23 2 0 
— 7110 6 
Ventilator— 
Wroug t deal in framework, 18 cu. ft. at 4s. 3d. 3:16 6 
Wrought deal in uprights, 44 cu. ft. at 4s. 8d. . SS 
Wrought louvres, 52 sq. ft. at 44d. . 019 6 
l3in. x ¥in. fillets to louvres, 194 lin. ft. at 1d. 088 
Ridge roll, 14 lin. ft. at 24d. ee oe! 
Zin. matching, 1 sqq. at 29s. 23 ® 
Lead flashing, 3.2cwt. at 28s. 497 
Patent glazing, 154 sq. ft. at 11d. : 22 
rent 19 8 6 
Total 143 19 34 


Estimate B gives the cost of one bay without ventilator, 
patent glazing being put in its place and finished at the 
apex with the usual ridge roll and lead apron. 


B.—Cost of One Bay of Brick Carriage Shed, as per Figs. 1 and 
2, but excluding Ventilat.r. 





' ga4 2.4 .@. 

Outside walls, &c., Estimate A 53 0 3h 

0 . Estimate A 7110 6 

Extra for roofing instead of ventilator— 

Ridge,-&c., 6 cu. ft. at 33. 3d... 019 6 
Ri ‘roll, 144 lin. ft. ar 24d. 031 
8 nb nt plates, 25 Ib. at 2d. e<42 
Lead flashing, 3.2 cwt. at 28s. we es 497 
Patent glazing, 161} sq. ft. at 11d. i 

—— 1340 

Total , 137 14. 94 


Figs. 3 and 4 show an en ation rm section of a shed 
with reinforced columns and panels. On account of the 


, Slating and Coying asin Fig 3 
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The roof truss of } pitch is caleu- | 


SECTION OF WALL. 


of the roof of reinforced concrete. 


| large span, it would not be economical to make the whole | per superficial foot. 


This additional load tends to slightly 
increase the area and weight of the steel scantlings for the 


A few words as regards the calculations for the columns | principals. The 3}in. by 3in. by jin. angles to the top 


and panels may possibly be of interest. 
the columns on the ordinary theoretical lines a slight diffi- 
culty is met with. Taking the usual pressure of 40 lb. 
per square foot on one side, and assuming that the column 
on that side takes up two-thirds of this pressure directly, 
the remaining one-third being transmitted by the roof truss 
to the opposite column. The section of column required 
to withstand this force is much larger than is known by 
practical experience to be necessary. If we look at many 
| of the timber sheds of a similar span and height to the one 
in question, we shall find that the main supports are out 





~ 29'-48* 
Half Span 


—- HALF_SECTION THRO SHED.— 
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Encoincer 


“Tre 


In calculating | member become 4in. by 3in. by in., with a total increas» 


on the weight of the roof truss of about 3 per cent., whic! 

| does not appreciably affect the cost. Most of the other 
scantlings will be found of sufficient strength to take the 
increased stresses, as they are made a minimum thicknes,; 
of jin. for maintenance purposes. 

The sketch shown gives some idea of the roof, 2}in. 
thick, including a }in. finishing coat of fine stuff, which i, 
sufficient to make the roof water-tight without the use o; 
asphalt, the pitch being fairly steep. The top angyes of 
the steel purlins are covered with fine mesh expanded 


44 Bay 





Venti‘ator 









—— ELEVATION.—— 
—fs4.— 


CONCRETE SHED 


of timbers certainly not more than 12in. by 12in., and more 
often 10in. by 10in. Calculations will show that these 


timbers are only capable of withstanding a wind pressure | 


of about 5 Ib. per superficial foot. This is also about the 


pressure the panelling and the brick carriage shed would | 


stand. So that if we design the concrete columns on 
similar lines, they will be quite strong enough. The cal- 
culations have been based on a wind pressure of 10 Ib. 
per superficial foot, which is really equivalent, on the 
assumption of transmission, to 15 lb. per superficial foot 
on the one side.” 


C.—Estimated Cost of One Bay of Carriage Shed with Reinforced | 


Outside Walls, dc., as per Figs. 3, 4, 5, and 6. 
Walls— 2a€@e2a¢4 
Excavation, 13 cu. yd. at 2s. 3d. 198 
Cement concrete in foundations, 4h cu. yd. at 
234, 6 
Cement concrete in columns and panels, 
13} cu. yd. 1818 0 
Shuttering rhe cain, 150 89. ie at 2s. 3d. 1617 6 
Eaves fascia, 27 sq. fr. at 54d. 012 44 
Gutter moulding, 294 lin. ft. at 1d... as 038 
Steel in reinforcing rods, 16 ewt. at 12s. es 
Cast iron gutter, 29} lin. ft. ati-. 64... .. 240 \ 
-——--—— 55 0 8 
Roof, Estimate A 7110 6 
Ventilator, Estimate A 19 8 6 
Total 14519 3} 


D.—Estimated Cest of One iia ¥¢ Carruage Shed with Reinforced 
Outside Walls, dc., as per Figs. 3, 4, 5, and 6, but excluding | 
Ventilator. 


£a. 2 

Walls, columns, panels, &c., Estimate C 55 0 3h 
Roof, imate - 7110 6 
Extras for roofing instead of ‘ventilator, Estimate B. 13 4 0 
Total 139 14 9} 


In estimate E is given the 
cost of ashed smilar in design | 
to Figs. 3 and 4, but with | 


place of the boarding and | 
slates. This necessitates the 
use of trussed steel purlins, 
instead of the timber ones 
shown in Fig. 5, secured, as 
before, to the top al 

| 


he 








— 


of the truss by means of 
angle cleats. The increased 


over the slated one is 9 Ib. 


a total dead load of 26 Ib, 


' 

& 
© 
<<) 
8 
Qy 





. — 











riGiz. 






































| 
| 
| 


| 
| 
| 


| 
| 
| 


a reinforced concrete roof in | 









metal lathing and fine concrete to decrease the cost of 

maintenance. 

E.—- Estimated Cost of One Bay of Carriage Shed, as per Fig. 

but with Reinforced Roof Covering and Ventilator. 
6«-¢, 


10 2 


Roof- . 2s 

2in. fine concrete in roof covering, 734 sq. yd. 
at 2s. 

Be _conerete in casing to purlin angles, 

q. yd. at 32... { 

Ww al ‘stake, holding ‘down bolts, ‘ke. F 1 

Steel reinforcement to roof and covering to 
purlin angles, 3.6 cwt. at 12s. . 

Steel in trussed purlins, 1.2 tons at £14. 

Steel in principal truss, 1.65 tons at £14 

Lead flashing, 1 cwt. at 28s. 

Patent glazing, 264 sq. ft. at ld. 


14 


0 
Is 5 
0 
6 
7) 
0 
Ou 9 
Ventilator— 
Fine cement concrete in sill, 5 cu. ft. at 1s, 6d. 
Fine cement concrete in end panels, 5 sq. yd. 
at 2s. 
Fine cement, concrete in casing to angles, 
1} sq. yd. a o4 
Steel in 2h hr to panels, ‘ke., _26ewt. 
at 12s.- .. ; 
Steel in framework, "4 ton at £14 5 
Lead flashing, .7 cwt. at 288. 
Ridge roll, wrought, &e., 144 lin. ft. at 2d. 
Zne louvres, 87 sq. ft. at 4 31 
Patent glazing, 154 sq. ft. ry lid. 7 
—— 1816 0 


55 0 3} 


Beto 


w 


Walls, columns, pane’s, &c. 


Total 144 8 O4 


F.—Estimated Cost of One Bay as above, but Ventilator. 
d. 
3} 
3: 


without 


= - i @ 
55 0 
70 11 


es 
Wallis, columns, vegies &e. 
Roof. . 
Extras for roofing instead of ventilators 
Ridge roll, 149 lin. ft. at 2d. 
S.eel in trus-ed purlin, angle cleats, 
.Otonat£l4.. ° 
Lead flashing, 3.2 cwt. at 288, 
Patent glazing, 1614 sq. ft. at 11d. 


xe., 


sot 
arte 
= 


— 13 5 64 


Total 138.17 * 

The ventilator included in the estimate is made up of 
a steel framework, with glazed top, expanded metal and 
fine concrete end panels, 1}in. thick, and zinc louvres in 
front. 

The five front verticals are of 3in. by 3in. by jin. tees, 
connected to the top angle of the steel purlins by bent plates 
about 9in. long and 6in. in average width. To these verti- 


weight ot the concrete roof | cals are fixed the zinc louvres, four to each side of venti- 


lator. At the ends and centre 3in. by 3in. by jin. tees 


per superficial foot, making | are taken over from side to side to form the framework, 


| and connected to the verticals by 12in. by 7in. gussets. 
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A 3in. by 2in. by jin. angle running right along level with 
tups of verticals gives stiffness, 


The patented glazing is bolted to light angles 3in. by 3in. | 


hy ,3;in. in section, running the whole length of the venti- 
lator, and secured to the framework by angle cleats. 
These 3in. by 3in. by jin. angles also act as purlins be- 
tween the tees. At the ends the framework is braced 
»y means of flat bars connected to the 3in. by 3in. by #in. 
end tees, and riveted to the top angles of the roof principal. 

The reinforced concrete roof is taken up to the vertical 
ices of the ventilator and terminates in a cement concrete 
weathered and throated sill, 6in. wide. 

The sketch of the concrete roof also shows how the 
vlazing is finished up to the steel purlins. A small angle 
2in. by 2in. by jin. is riveted on to the purlin, and the 
vlazing is attached to this on a thick bed of red lead. 


rhe concrete forming the roof is projected over the purlin | 
at which the glazing stops, and terminates in a chamfered | 


and throated edge. 
The cost per superficial foot of area covered of a single 
hay for the various types works out as follows : 


sd 

\. Brick shed with ventilator 
3. Brick shed, plain roof _— ns 3 0} 
«, Reinforced concrete columns and } anels with ventilator 3 23 

1). Reinforced concrete columns and panels, plain roof 3 1 

EK. As ©, but with reinforced concrete roof covering and 

ventilator .. as nhc 9s 3 24 

Fk, As D, but with plain roof of reinforced concrete 3 1 


These prices show that with the use of reinforced con- 
crete the cost is practically identical with that of the 
ordinary brick shed. 

The locality in which the shed is to be built is an im- 
portant factor, and worthy of consideration, as, if the 
bricks were scarce or dear, the concrete might work out 
the cheaper. 

A shed with brick piers and panels and reinforced con- 
crete roofing with ventilator works out at 3s. 14d. per 
superficial foot, and without ventilator at about 3s. 
per superficial foot. This slight saving over A and B 
on a shed, say, of 25 bays would be £47. 


PETROL MOTOR VACUUM CESSPOOL 
EXHAUSTER. 

THE vacuum system of cesspool emptying has been 
very extensively adopted in town and country districts 
where cesspools are in vogue, and its economy in working 
and freedom from nuisance are considerable factors in its 
favour. Briefly, it depends for its working on the creation 
of a vacuum in a cylindrical tank ; communication between 
the3tank and cesspool is established by means of suction 


| type, totally enclosed in a grease-tight casing and adjust- 
| able for wear. 
ignition are on the face of the steering wheel. 
| tank of 10 gallons capacity is fitted under the driver’s 
seat and is provided with a level indicator. 

The vacuum cylinder is of galvanised steel and has a 
capacity of 400 gallons. The air is exhausted by means of 
| a double-cylinder single-acting vacuum pump of the 
| ** Ravensbourne ” type driven by means of a friction clutch 
from the transmission gear. The exhausted air is delivered 
into the engine exhaust pipe and passed through the 
silencer with the exhaust gases. A non-return valve is 
fitted to the pump delivery pipe so that the exhaust gases 
cannot penetrate to the pump valves. The particular 
plant illustrated, which has been constructed for colonial 
service, is geared at a low speed to enable the heavy load 
to be taken on steep uphill journeys. 

In addition to cesspool work an apparatus of this nature 
| is admirably suited for clearing street gullies, being far 

more cleanly in operation than the hand scoops usually 
| employed. One of the illustrations shows the plant 
| emptying a gully. 





BOOKS OF REFERENCE. 





* WiLtine’s Press Guide ”’ for 1913, published by James 
Willing, Limited, 125. Strand, W.C., and now in its 
fortieth year, needs no recommendation. Its utility is 


proved. We are always consulting, and always finding 
it helpful. 
“The South Wales Coal Annual” for 1913 is an 


annual published by the Business Statistics Company, 
Limited, of Cardiff. It now appears for the tenth time. 
It treats of steam, bituminous, and anthracite coal, coke 
and patent fuel, and gives particulars of wages, prices, 
freights, exports, docks, railways, wagons, and pitwood, 
as well as a vast amount of general statistics. A list is 
given of every colliery in South Wales and Monmouth at 
which more than ten men are employed. In each case 
the names of the owner and of the commercial and colliery 
managers are given, as well as the addresses of the shipping 
and commercial offices, the railway with the nearest 
station, and the number of men employed. Index letters 
show whether the coal produced is anthracite, coking, 
gas,"household,* manufacturing, or steam. 

**Spon’s Practical Builders’ Pocket-book.” Edited 
by Clyde Young and Stanford M. Brooks. London: E. 
and F, N. Spon, Limited, 57, Haymarket. 1913.—The 
last edition of this book appeared under the title of ** Spon’s 
Architects’ and Builders’ Pocket-book — Memoranda 


The control levers for the throttle and | 
A petrol ; 
| an excellent production in every way. 


and head water, displacements, and brass and founders’ 
mixtures. The little book, which is only about three- 
quarters of an inch thick, runs to over 400 pages, and is 
The same may 
well be said of its companion volume, the Mechanical 
World Electrical Pocket-book for 1913,” which is issued 
by the same publishers. Amongst the new matter 
which has been introduced into this little book are sections 
on magnetic circuits, magnetic materials, load, demand, 
diversity and power factors, electric motor applications, 
motor control by switches, fuel in central stations, depre- 
ciation, &c., while much of the original letterpress has 
been rewritten and expanded. These two small volumes 
form together an excellent pair of books of reference 


‘** Lockwood’s Builders’, Architects’, Contractors’, and 
Engineers’ Price Book for 1913.’ Edited by Francis 
T. W. Miller. London: Crosby Lockwood and Son, 7, 
Stationers’. Hall-court, E.C.—Gives, as nearly everyone 
knows, the latest prevailing prices in the London district 
of every kind of material and labour in trades connected 
with building. But it does a good deal more than this, 
for it gives notes, memoranda, and tables in connection 
with the various trades which are always coming in handily. 
It has had to have a thorough revision this year, more 
especially in the wages table, which has also been enlarged. 
Increases in the prices of materials, notably of lead and 
timber, have also been noted. The section dealing with 
electricity has been revised and added to. The volume 
includes lists of London District Surveyors and of the Sur 
veyors of the various Metropolitan Borough Councils. 
The London Building Act of 1894 with its various amending 
Acts are given. Various appendices give useful informa- 
tion, such as valuation and wages tables, a form of agree- 
ment and schedule of conditions for building contracts, 
marks and qualities of wood, &c. 





THE CUNARD LINER AQUITANIA. 


So far as the shipbuilding industry of the Clyde is con- 
cerned the greatest event of the year now entered upon 
will be the launch of the huge Cunard liner Aquitania 
from the shipyard of John Brown and Co., Clydebank, 
from which establishment and from practically the same 
berth the Cunard Company’s Lusitania was launched 
about six years ago. The precise date of the launch has 
not yet been officially announced, but it is understood 
that provisional arrangements are being made for floating 
the vessel either on Tuesday, April 22nd, or Wednesday, 
April 23rd. 

The hull of the vessel is fully plated from stem to stern, 











piping, and by opening the inlet valve the contents of the 
cesspool are drawn up into the tank. Seeing that the 
efficient working of the apparatus is absolutely dependent 
upon airtight conditions prevailing, it follows that there 
should be an entire absence of nuisance. 

We believe that Merryweather and Sons, of Greenwich, 
were the first to introduce the system into this country 
about fifteen years ago. Since that time this firm has 
constructed a large number of machines, most of which 
have been arranged for horse draught, the vacuum being 
created by means of a hand air pump. Subsequently it 
built three or four steam motor vehicles of this kind, but 
the plant of which we are about to give a description is 
the first petrol-driven plant of its kind to be built by this 
firm. It is illustrated in the accompanying engravings. 

The details of the chassis are similar to those of the 
maker’s standard fire brigade chassis, but certain altera- 
tions are embodied in the design, including deeper and 
heavier side frames and a specially large differential gear 
driven by spur gearing from the gear-box countershaft and 
totally enclosed in a separate casting. The side chains 
and sprockets are also of much stouter design. The 
framework is entirely of steel with parallel sides of channel 
section. Angle steel box stretchers are fixed where neces- 
sary for carrying the motor mechanism and vacuum cylin- 
der, and the whole framework is securely riveted together. 
The axles are of solid steel forgings throughout with 
welded spring flaps and case-hardened arms. The wheels 
are of the artillery pattern with cast steel hubs and wrought 
iron tires 5in. wide front and 7in. back. 

The petrol motor is of the four-cylinder vertical type 
and is of 50 brake horse-power. 
ignition and a carburetter of the latest automatic design. 
‘lhe clutch is of the multiple disc type and the transmission 
is by means of side roller chains to the rear wheels, with a 
three-speed gear-box and a gate change-speed lever. The 
whole of the speed gears are fitted with ball bearings, and 
ball thrusts are provided for the bevel drive. The radiator 
is of the tube and fin type and is carried in a cast iron 
framing with a separate cast iron water tank of large 
size. The water circulation is by means of a positive- 
action pump driven from the motor timing gear. 

The brakes are two in number, viz., a foot brake working 
on the transmission gear and a screw brake working direct 
to the tires of the driving wheels, with a handle on the 
near side. The steering gear is of the worm and wheel 


It is fitted with dual | 


PETROL MOTOR VACUUM CESSPOOL EXHAUSTER 


Section,’ and had as a companion volume the same | but a few openings have been left along the bilges for the 


publisher’s ‘‘ Architects’ and Builders’ Pocket Price-book 
| and Diary.” Not only has its name been changed, but 
its size has been enlarged, though by no means to bulky 
proportions, and its scope has been considerably widened. 
A large amount of new and up-to-date matter has been 
added, this including references to aggregates for concrete, 
a glossary of electrical terms, the applying of damp- 
courses to old work, Northern and Scottish practice in 
the measurement of builders’ work, paints, ingredients 
and adulterants, &c. Moreover, the whole work has, 
we gather, received an exhaustive revision. 
panion volume to the older edition is being issued in the 
same form, and under the same title as was the case last 
year. 

“Spon’s Architects’ and Builders’ Pocket Price Book 
and Diary.” Edited by Clyde Young and Stanford W. 
Brooks. E. and F. N. Spon.—This is the companion 
volume of the same publishers’ 
Pocket-book,’’ and is now in its fortieth edition. 
increases in the prices of raw materials and in the cost of 
production generally have necessitated a detailed revision 
of this book. The most notable additions are those which 
come under the headings of *‘ Founder and Smith,” ** Car- 
penter,” ‘Joiner,’ and ~‘ Ironmonger.”” These have 
added some twenty pages whilst more extended prices, 
‘* Hot Water Engineer,” ‘ Electrician,” ‘‘ Plasterer,’ and 
‘Painter and Decorator.” A new section 

| ‘* Charges and Fees Payable.” There is, as usual, a three- 
day to the page diary, and at the end of the book there is 

| a buyers’ guide directory giving a list of articles in alpha- 
betical order with the makers’ names, addresses, tele- 
graphic and postal, and telephone numbers. 


The Mechanical World ‘‘ Pocket Diary and Year Book 


| for 1913°°—Mechanical World Offices, Manchester—is now | 
| propellers 16ft. diameter. 


in its twenty-sixth year of publication, and, as usual, 
various new and interesting features have been introduced. 


has received a considerable amount of attention, the 
| whole section on oil engines having been rewritten, as 
| have also those on the gas engine and suction gas producers. 
| There are new sections containing notes on heat, chain 
driving, hydraulics, spiral gearing, &c., and new tables 
are given on indexing, weight of hexagon rod, pressure 


admission of workmen and materials, which will, of 
course, be plated up shortly before the vessel is launched. 
All the decks, transverse and longitudinal bulkheads‘ 


‘and other structural essentials have been completed. 


The standing ways are almost wholly laid, and the work 


| of temporarily fitting the sliding ways and launching 


The com- | 
| Company’s 


cradle is very shortly to be proceeded with. 

The launching weight of the Aquitania, including 
launching cradle and sliding ways, will be somewhere in 
the neighbourhood of 27,000 tons ; in this respect exceed- 
ing the corresponding weight of the Hamburg-America 
new leviathan Imperator, launched from 
the Vulcan yard at Stettin on May 23rd last, and now 
approaching completion at Hamburg. The gross tonnage 
measurement of the German ship has been given as 50,000 


| tons, and that figure at least will be reached, if not 


considerably exceeded, by the new Cunarder. Strict 


‘ Deaciien) Builders’ | reticence, as is well known, has been maintained with 


bed frequently claimed, without correction, that as 


regard to her exact dimensions, but it has been openly 


| regards dimensions, general arrangement, and propulsive 


entitled | 


efficiency, if not of absolute speed, the new vessel is 
intended to vie with the Imperator. The dimensions 
of the Imperator are :—Overall length, 919ft.; beam, 
96ft.; and tonnage, 50,000 gross. If, as is believed, the 


| Cunarder is somewhere in the neighbourhood of 900ft. 


Re es oe ic ee et in length on the load-line, the advantage will lie with her 


as regards tonnage at least. 

As regards speed, there is doubt as to the intended 
qualities of the new Cunarder as compared with those of 
her German rival, because in neither case has any certain 
pronouncement been made. Both vessels will be propelled 
by turbines driving quadruple screws. In the case of the 
German liner the aggregate power to be developed has 
been given as 72,000 S.H.P., while the turbine generators 
are 18ft. diameter, the shafting 18in. diameter, and the 
It has been authoritatively 


| stated that the Aquitania has not been designed with 


| For instance, as might be expected, the Diesel engine | 


the view of eclipsing, or even rivalling, the speed obtained 
by the 254-knot Lusitania and Mauretania, but that, 
with the other great aims in her design and construction 
as a modern ocean liner of the highest class, a speed of 


| 23 knots will content the owners ; and, as is most likely, 


may quite satisfy the average voyager. 
The berth on which the Aquitania is being constructed, 
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while virtually that on which the Lusitania was built, 
was subject to some extension and consolidation for the 
much larger and heavier ship. Before laying the keel 
blocks in March, 1911, it was found necessary to lengthen 
considerably the berth and alter its angle to the river, 
principally to secure a freer launching run. To deal 
effectively with the work of construction the builders 
also installed a very complete arrangement of electric 
jib cranes having lattice girder standards. 

While no information as to structural detail or scantlings 
is available, it goes almost without saying that every care 
and skilful attention has been given to the vital question 
of water-tight sub-division and life-saving appliances. 
In addition to numerous transverse water-tight bulkheads 
extending well above the load water-line, the hull is sub- 
divided by strong longitudinal water-tight bulkheads 
arranged in a similar manner to the like features in the 
Lusitania and Mauretania. The new vessel has also a water- 
tight lower deck extending throughout her whole length. 
The total number of persons she will be capable of carrying 
is approaching 4500, and the provision to be made in the 
way of lifeboat accommodation--taking the form of 
ordinary lifeboats, motor boats, and decked lifeboats 
with collapsible sides—-will be ample for all on board. 

The turbines will be arranged in series upon the same 
system as that adopted in the case of the recently com- 
pleted French liner France, and followed in the Imperator 
and the other two large vessels now being built for the 
Hamburg-American Line. Steam will be provided bv «ylin- 
drical Scotch boilers working under forced draught. The 
after portion of the hull, corresponding to the ** deadwood,” 
is cut away in the same manner as in the Mauretania and 
Lusitania. The stern frame, rudder, and _ propeller 
brackets, which are of massive construction and of cast 
steel, were supplied by the Darlington Forge Company, 
Limited, of Darlington—which firm was responsible for 
the same details not only ot the Lusitania and Mauretania, 
but also of the White Star liners Olympic and Titanic. 
The stern frame and propeller brackets are cast of Siemens- 
Martin mild steel of special quality. The rudder is of 
solid cast steel built in three sections, the rudder head, 
however--the outside diameter of which is 25in.—is 
of forged ingot steel of the quality used for gun jackets. 
The weight of the stern frame and brackets is 130 tons, 
of which 59 tons is represented by the main piece of the 
stern frame, which was cast in one piece, 33 tons by the 
after brackets, and 35 tons by the forward brackets. 
The forward brackets have centres of shafts 57ft. and 





diameter of bosses 4ft. 3in., whilst the after brackets have | 
centres of shafts 20ft. and diameter of bosses 4tt. 3in. | 
The distance between the forward and the aft brackets 
is S6ft. 

The propeller and the rudder have yet to be fitted to the 
hull, but this, like the closing in of the shell, the painting 
of the huge structure, and the other necessary work per- 
taining to the launching make-up will not overtax the 
working forces at Clydebank in order to have all in readi- 
ness tor the 22nd or 23rd April. I+ is expected that some 
time before the Aquitania is launched the battle-cruiser 
Australia and the Union Steamship Company of New 
Zealand's large steamer Niagara, which at present occupy 
the builders’ fitting-out basin, will have left, so that there 
will be plenty of room for the large Cunarder. About 
one year will then be occupied in completing the vessel 
afloat, and she should be ready for trials in the spring or 
early summer of 1914, the immense ship being thus com- 
pleted within the period of two years. 

The Aquitania will, for a time at any rate, be the largest 
vessel sailing under the British flag, although she will 
ultimately be deprived of this distinction by the White 
Star liner Britannic, now on the stocks at Belfast. 











INTERNATIONAL ELECTROTECHNICAL 
COMMISSION. 


We have received from the general secretary of the | 
International Electrotechnical Commission the following 
statement regarding the meetings of the special Committees 
of the Commission which have recently been held at 
Zurich. The meetings, which were held in the Town Hall, 
and which were presided over by Professor Dr. W. Wyssling 
(Symbols), M. Huber-Stockar (Rating), and Dr. H. Zoelly | 
(Prime Movers), have resulted in considerable practical | 
progress. 

Probably the most difficult subject discussed was that of 
Symbols, but it is anticipated that if the local committees | 
will take steps to ensure the adoption of the proposals—after | 
ratification at Berlin in September next—good will result, 
for, though the suggestions are not extensive, their 
employment by writers generally will result in a consider- 
able amount of unification which at present does not 
exist. Professor Miles Walker's suggestions for starting | 
afresh and adopting an entirely new method of dealing 
with the subject was given due consideration. The 
delegates, however, felt unanimously that such a procedure | 
was impossible. 

Considerable discussion took place as to the relative 
importance of distinguishing between vector and scalar 
auantities as against electric and magnetic, some delegates 
regretting that for the sake of a comparatively small 
number of magnetic quantities the entire alphabet of 
seript characters was unavailable for vector quantities 
which. in their opinion, would, to an increasing extent, | 
be bound to be employed by electricians in the practical 
solution of their many problems. [It is understood that 
in Germany the time has apparently arrived when it is 
of great importance to distinguish between vector and 
scalar quantities, and it is thought, therefore, that before | 
the Berlin meeting this important matter will be discussed 
very fully; and, indeed, there is a growing feeling that | 
this proposal emanating from the German A.E.F. merits 
more consideration in the national committees than has 
hitherto been accorded it. The Special Committee made 
certain modifications in its list of symbols so that, should | 
the German view find favour ultimately and script letters | 
not be recommended for magnetic quantities, no confusion | 
would occur by two identical letters being proposed for 
the same quantity whether magnetic or electric. 

The discussion on the Rating of Electrical Machinery 
occupied three whole days, and though the discussions were 
long and arduous, they were of the most cordial character. 
The British views were put forward by Dr. Gisbert Kapp 


| Surgery in convenient situations. 


and Dr. R. T. Glazebrook, C.B., the latter specially in- 
teresting himself in the copper question, and the method 
of employing temperature corrections, which, until 
recently, has not received adequate consideration. Dr. 
Kapp was much assisted by the official representative 
of the B.E.A.M.A., and the fact of Mr. Everest’s presence, 
and, indeed, the strength of the British delegation, was 
fully appreciated. 

Modifications and new proposals had been received from 
many national committees, and their consideration has 
rendered the present proposals more complete and certainly 
far more likely of acceptance by the industry than were 
the Paris proposals of last March. It must, however, 
be remembered that at Paris no concrete proposals were 
before the Committee. The proposed international 
standard for copper was only briefly discussed, as Dr. 
Glazebrook and Professor Paul Janet consented to consult 
with the other national laboratories on the subject and 
transmit their final decision to the central office for sub- 
mission to the Berlin meeting of the I.E.C. 

The Special Committee on Prime Movers has, after 
detailed discussion and modification, adopted the report 
prepared by the Italian Committee, as the result of two 
years’ work on hydro-electrical installations. The ques- 
tion of steam engines in connection with electrical plant 
will next engage its attention. An important proposal 
was unanimously adopted :—‘* That the industrial unit 
of mechanical power be the kilowatt.” It is therefore 
hoped that the Germany Society, the A.E.F., will consent 
to withdraw the proposal to call the mechanical kilowatt 
the * Neupherd.”’ which, it is understood, is only a tentative 
one. 

Detailed reports of the work of these special committees 
will be issued by the central oftice of the LE.C. without 
délay, and it should be noted that the proposals of these 
committees are to be submitted for the consideration of 
the various national committees with a view to their 
ratification at the next plenary meeting of the Commis- 
sion, which will be held in Berlin from September 2nd to 
6th next. 

It is interesting to note that the Italian Society of 
Electricians has decided to adopt the recommendations 
of the I.E.C, as and when promulgated, and to recommend 
their employment in all international specifications for 
electrical machinery. They have also decided to suggest 
that when the necessity arises, in international contracts, 
for the services of an arbitrator, that he shall be chosen 
by the president for the time being of the I.E.C. 








THE ROYAL MAIL LINER DRINA. 

Tuer fifth of the new large twin screw steamers, the 
Drina, intended for the intermediate passenger service 
of the Royal Mail Steam Packet Company to Brazil, 
Uruguay and Argentina, constructed by Harland and 
Wolff, Limited, left Belfast on January 16th. Her dimen- 
sions are as follows:—Length, 517ft. 3in.; breadth, 
62ft. 3in.; gross tonnage about 11,500 tons. She is an 
exact facsimile of the new steamers Deseado, Demerara, 
Desna and Darro. ‘Lhe first class dining saloon on the 
awning deck seats 120 persons at small rectangular 
tables, and extends the full breadth of the vessel. The 
first class smoking room is on the bridge deck. Its large 
teakwood windows are in pairs. At the after end of the 
smoking room is a verandah, fitted with small tables and 
chairs of teak. ‘Lhe first class lounge is at the forward 
end of the bridge deck, and has a large skylight overhead, 
and teakwood windows arranged in pairs. The first- 
class state rooms on the bridge deck are arranged in single 
and two-berth rooms. All have cot bedsteads and there 
are no upper berths. Communicating doors are fitted 
between each alternate pair of state-rooms. There are 
also state-rooms on the awning deck arranged in two and 
three-berth rooms on the tandem principle, to give daylight 
and natural ventilation to each room. Every first-class 
cabin has an electric fan. The first-class stairways and 
entrances are forward and aft of the state-rooms on the 
bridge deck. The intermediate dining saloon is on the 
awning deck aft. The state-rooms for the intermediate- 
class of passengers are arranged in the poop and are 
comfortably fitted, each cabin being provided with an 
electric fan. The third-class general room, also the 
smoke-room, are in the steel house on awning deck aft. 





| The third-class saloon is situated on the main deck amid- 


ships, and seats a large number of passengers. ‘Lhe third- 
class shelter is under the forecastle. 

There are barber’s shop, purser and doctor’s rooms and 
The Drina will carry 
a large quantity of cargo, having holds insulated for the 
conveyance of chilled or frozen meat. There are also 
compartments insulated for dairy produce and fruit. 
The vessel will have a complete installation of electric 
light, submarine signalling apparatus, and _ wireless 
telegraphy. The engines are arranged on the “ balanced ” 
principle. The Drina is appointed to leave Liverpool 
on January 31st, to take up her position in the Royal Mail 
Steam Packet Company’s intermediate service to South 
America from that port. 





INSTITUTION OF CIVIL ENGINEERS. * 


THE LONDON AND SOUTH-WESTERN AND METRO. 
POLITAN DISTRICT RAILWAYS’ WIDENING 
BETWEEN ACTON LANE AND GALENA ROAD. 


By Eric ALEXANDER OGILVIE. 


SINCE the electrification of the Metropolitan District Railway 
Company’s system in 1905, the increase in the number of 
passengers carried has been remarkable. Unfortunately, how- 
ever, there is a limit to the number of trains which can be dealt 
with on a given length of line, and before long it was found 
that that limit had been reached on the portion of the District 
Railway Company’s system between. Hammersmith Station and 
the Western suburbs of Acton, Ealing, Hounslow, &c. 

Between Ravenscourt Park and Turnham Green stations 
the Metropolitan District Railway trains travelled over that 
portion of the London and South-Western Railway Company’s 
Kensington and Richmond branch, used by the London and 
South-Western Railway Company’s trains, as well as the Great 





"* Abstract of a paper read “at the ordinary meeting of the Institu- 
tion on January 21st, 1913, 





Western Railway Company’s trains and Midland Railway Co), 
pany’s coal trains. This large traffic caused numerous signa! 
delays, inseparable from the working of two double junctions, 
and under these conditions the maximum capacity of the line 
was about 400 trains per day. 

A scheme was prepared in 1909, and sanctioned by Parliament, 
in the following year, for the widening of the lines betwee 
Acton-lane and Galena-road, which provided for independent 
tracks for the two companies and enabled the Metropolita:, 
District lines to pass over the London and South-Western lines, 
thus doing away with the existing double junctions. Thy 
works were carried out departmentally by the London and 
South-Western Railway Company. They were commence 
in September, 1910, and the scheme was brought into use in 
December, 1911. The works, which are described in the paper, 
comprised the widening of a brick viaduct about 53 chains in 
length, the erection of nine steel girder bridges, the entir: 
reconstruction of two stations, and the construction of an 
additional station, as well as large alterations to the earthwork 
west of Turnham Green Station. 

The principal difficulty in carrying out the work was tli 
maintenance of an uninterrupted train service of more than 
400 trains a day, which necessitated many temporary diversion 
of the tracks. The expenditure on the improvements has been 
amply justified by the additional facilities obtained, as thi 
Metropolitan District Railway Company has been able to 
increase its train service by more than 40 per cent. 





THE SPONTANEOUS COMBUSTION OF COAL.* 


Ar the Institute of Marine Engineers, Stratford, E., on 
Monday, January 20th, a paper was read by Mr. James E 
Milton (member) on ** The Spontaneous Combustion of Coal.” 
Mr. Alexander Boyle (Vice-president) occupied the chair. 

In the course of his paper, which treated the subject very 
exhaustively, Mr. Milton detailed the results of researches and 
investigations by Dr. Richters, M. Henri Fayol, M. Barrow, 
Professor Vivian B. Lewes, the British Royal Commission ot 
1876, and the Royal Commission appointed by New South 
Wales in 1897. Among other conclusions derived from a con 
sideration of these investigations, the author said it would appea 
that all classes of coal, bituminous or anthracite, absorbed 
oxygen to a greater or lesser degree. This absorption wa 
accompanied by development of heat, an action which would 
be progressive if the heat was not abstracted as quickly as it 
was generated. All classes of coal were thescione Hable, given 
favourable conditions, to spontaneous ignition. These con 
ditions were dependent on the air supply, surrounding tempera- 
ture, kind and size of coal. 

The through ventilation of acoal cargo was impracticable, and 
surface ventilation, supplemented as it frequently was by the 
opening of the hatches in fine weather, might aid the spontaneous 
generation of heat by supplying a slow current of oxygen through 
the mass of the coal. Efforts should be directed towards 
reducing the air supply in holds to a minimum. Bunker coal 
required different conditions from that forming a cargo. ‘The 
inflammable gases evolved from the coal when freshly worked 
or broken, which when mixed with air in certain proportion~ 
became explosive, necessitated ample ventilations of the bunkers, 
both before being entered with a naked light and during the 
whole time they were being worked. 

A rise in temperature of the coal increased the amount of 
gas evolved, and, as large coal was less liable to heating than 
small, the shoots supplying the bunkers should be so arranged 
that the small coal could not accumulate in any part of the 
bunkers at which a higher temperature than normal might be 
expected. In places where high temperature were to be expected 
a thorough damping of the coal would assist in preventing 
danger of spontaneous ignition. Limbers in bunkers required 
special attention to ensure that they were tight. 

In opening the discussion which followed, Mr. J. Shank» 
commented on the value of the paper in view of the small 
amount of reliable information on the subject available up to 
the present. There was, he said, a general impression that the 
presence of moisture in the coal was favourable to spontaneoux 
combustion, a belief supported by the Royal Commission of 
1876, but this had been proved to be unfounded. He con- 
sidered that holds might be hermetically sealed and inert 
gases injected as a preventive. It was evident that a probable 
cause of spontaneous combustion was the breakage of the coal 
under the hatches during shipment. He cited instances where 
a tendency to spontaneous combustion had been checked by 
insulation of the bulkheads in close proximity to the boilers. 

Mr. R. Balfour considered that the crux of the matter was 
contained in the results of M. Fayol’s experiments, which 
proved that the prime essential cause of spontaneous heating 
and combustion of coal was the absorption of oxygen from the 
air by the coal, and that the conditions most favouring the 
heating of any coal were, a mixture of pieces and powder, a 
high temperature, a large mass and a certain quantity of air. 
He referred to the damage done to ceilings and hatches, which 
accounted in some degree for the introduction of oxygen, and 
he emphasised the necessity of ensuring that the limber hatches 
were perfectly tight. 

Mr. G. Shearer said he had always found it to be of advantage 
to damp the coal in the working bunkers. He had found from 
experience that it was generally at the bunkers nearest the 
boilers where the tendency to spontaneous combustion was 
greatest. 

Mr. W. McLaren considered that surface ventilation 
weather conditions had a decided effect upon spontaneous com- 
bustion. He did not agree that the practice of wetting the coal 
was a good one. 

Mr. J. T. Milton pointed out that the chief value of the paper 
lay in the fact that it contained a large amount of information 
which had been obtained with great difficulty, and from sources 
which were now almost inaccessible. Of particular value was 
the record of experiments by M. Fayol, who, among other things 
had disproved the theory of Dr. Richter’s that the amount of 
oxygen absorbed was proportionate to the amount of hydrogen 
in the coal, by showing that anthracite, which had practically 
no hydrogen, absorbed a considerable amount of oxygen. 
M. Fayol had also shown that all classes of coal were liable to 
spontaneous ignition. Many people were still under the im- 
pression that wet coal was dangerous, but this was not the case. 

It was decided that the discussion should be adjourned till 
Monday, January 27th. 

The meeting closed with a vote of thanks to the author, on 
the proposal of the Chairman, seconded by Mr. G. Shearer. 


and 








We have received from Crompton and Co., Limited, the 
following translation of an extract from a letter received by the 
firm from one of its customers in Tangiers :—‘‘ I have to-day 
bought an electric motor of your make which was taken out of 
the steamer Delhi, which was lost on this coast about a year 
ago. ‘The electric motor in question has been under water for 
about ten months, and in spite of this, I have been able to have 
it cleaned and dried perfectly well in a stove, which has meant 
altogether about three hours’ work, and immediately after this 
I put it on load. It ran absolutely well, as if it had only just 
come out of the workshops. I give you these particulars, as 
they will no doubt be of great interest and satisfy your well- 
merited pride.”” The machine in question formed part of a 
consignment to the firm’s Bombay office, and its behaviour 
speaks well for the quality of its manufacture. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
LABOUR’S GREAT DELUSION. 

sin, lt is high time our working-men stopped their fooling 
with strikes for higher wages, and their absurd agitations for 
nationalised mines, railways, &c., and addressed themselves 
fairly and squarely to this plain question: ‘*‘ How can British 
wages be substantially increased ?” In plain English, where is 
the money to come from t Wages might be substantially 
increased, and both industrial and social conditions vastly 
improved, but not by strikes against employers, and not by 
Socialism as advocated. Under existing conditions we have 
yeached the limit. The labour movement is played out. No 
strikes, no Minimum Wage Acts, no measures of nationalisation 

no single thing, and not all the things put together, advocated 
by our labour Jeaders can be of any permanent benefit to the 
working-classes. It is not exaggeration to say that the whole 
labour movement is a delusion. In the past, trade unionism has 
done splendid work. Legislation has done good work. In the 
last half of the nineteenth century labour made headway. It 
has made no headway in the twentieth, so far, and it never 
will until it adopts entirely new tactics. Come, let us face the 
facts. 

lhe supreme question is this: Where is the money to come 
from to increase wages to any material extent ? “‘ Out of the 
vreat national wealth, out of the huge profits of industry,” the 
labour man instantly replies. “* Look,” he says, “‘the amount 
assessed for income tax now exceeds a thousand million pounds 
a vear, The small capitalist class takes more in rent, interest 
and dividend than the great working class gets in wages. Thy,” 
he exclaims, “ about one-tenth of the population gets two-thirds 
of the national income, while the other nine-tenths get only 
one-third.” It is just here that the labour man makes a stupen- 
dous mistake. We may forgive him, for even Chancellors of 
the Exchequer make the same mistake ; but it is time to dispel 
the delusion and face the truth. It is this ** huge profits ’’ idea 

this belief that greedy capitalists wring enormous sums of 
money out of labour—that is at the root of most of our strikes 
and socialistic agitations, and of a great deal of our legislation 
and publie finance. But the “ huge profits’? do not exist. 
rhey are a figment of the imagination. 

Those income tax figures, like many other statistics, are 

illusory. Many a sovereign is counted, assessed and taxed a 
dozen times over in a year. An employer may get an income, 
ur profit, of £1000, say. It is duly noted by the Revenue 
otticials. ‘The money is passed on to a score of different trades- 
men. Possibly, a dozen of these are income tax payers, so a 
large part of the £1000 is assessed again in respect of these 
tradesmen. On it goes to numberless merchants, producers, 
those who supply raw materials, machinery, &c. &c., and again 
and again portions of it are counted by the officials and go to 
well our statistics, It is quite possible now, with the wide 
adoption of the cheque system, for a sovereign, or a unit of the 
national income, as it is called, to pass through the accounts of 
liity different persons in a year, and for at least a dozen of these 
people to be income tax payers. Result, £1, which may or may 
not have been the profit of an employer of labour, appears 
officially and statistically as £12, and labour jumps to the con- 
clusion that that amount has been got out of industry in one 
vear. This loud talk and wild writing of huge profits, fabulous 
uational wealth, enormous increase of dividends got out of 
weated labour—it is nearly all gammon! Yet this is what 
the Socialist labour movement founded upon, and what 
« thousand false agitators thrive upon-—to the immense detri- 
ment of real labour. 

Take, for example, the coal trade. 
ceaseless agitation among the miners. We have had a national 

trike. We have got a Minimum Wage Act. There is a move- 
ment for State mines, in order, we are solemnly assured, that 
the miners may have higher wages, the public cheaper coal 
and the State the balance of the profits. We are given to under- 
stand by the agitators that the present owners are making 
enormous profits. Let us see. 

In the last five years for which figures are available, 1907-11, 
the average annual output of coal in this country has been just 
about 266,000,000 tons; the men employed, about 990,000; 
and the average pit-mouth value, a trifle over 8s. 4d. a ton. 
It will be seen that the per capita output is one ton per working 
shift——a ton of coal, per man per day, and the value at the pit- 
bank is 8s. 4d. In other words, 8s. 4d. is the value of the product 
of one day’s labour. Now, where are the huge profits ? The 
miner gets at least 6s. to begin with. But he cannot raise his 
daily ton of coal without costly plant, equipment, machinery 
for pumping, ventilating, and drawing, timber, horses and their 
food, and on top of these there are rents, rates and taxes. For 
every man employed in our mines a great deal more than £100 
of capital has had to be invested. The average return on this 
capital is scarcely 5 per cent. The dividends paid by all the 
colliery companies in the kingdom, when averaged, do not 
exceed a sum equivalent to £7 10s. per man employed—-that is, 
per annum. On the other hand, the workers get just about 
£80 per head per annum. 

Let us put it another way. The average ton of coal is worth 
8s. dd. at the pit top. Out of this, labour gets 6s. in the first 
instance. That leaves 2s. 4d. Rents, royalties, damage to 
surface, &c., absorbs fd. at least. Horse keep, timber, coal 
used for steam raising, ropes, trucks, oil, general stores, local 
rates, taxes, management, sales commission, &c., takes not less 
than another Is. 4d. per ton of coal raised. There is hardly 
6d. left as net profit, or dividend on capital, which averages more 
than 10s. per ton of annual output. In other words, for every 
penny taken by capital, labour gets at least a shilling. This is 
with skilled and economical management, under the stimulus 
of private enterprise. What would happen with the mines 
nationalised ? Interest would still have to be paid in respect 
of the capital. Consumers could not get their coal cheaper, 
and miners certainly would not get higher wages, while so 
far from there being any profit for the State or community, 
there would be a loss on account of bureaucratic administration. 
The State mines in Germany are a failure, and where the Germans 
fail, we cannot succeed. 

Nearly all through industry it is the same. In the engineering 
trades it takes more than £200 of capital to employ one man. 
As the dividends, averaged over a reasonable period of years, 
fail to come up to 5 per cent., it follows that capital does not get 
more than £10 a year, at the most, out of each man employed, 
and even out of this £10 profit taxes are taken for public educa- 
tion, poor law, &c. 

The bed-rock fact is that British industry, subjected to keen 
and unregulated foreign competition, and to an excessive load 
of local rates and national taxes, is now quite unable to afford 
any substantial wage advances. If the workers desire to be 
better off, let them agitate for economical administration of 
public services and for the protection of the industry that 
employs them. There is no other way. 

January 22nd. ks 
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LOCOMOTIVES IN 1912. 

Smr,—May I point out that your comparison——page 17—of 
the respective heating surfaces of Mr. Raven’s 4-6-0, No. 797, 
and Mr. Gresley’s 2-6—0, No. 1630, is one-sided. In the case of 
Mr. Raven’s engine the figure quoted by you—2365 square feet— 
obviously includes the surface of the superheating steam tubes, 
whereas in the case of Mr. Gresley’s locomotive the surface 
of those tubes is not included in the 1420 square feet mentioned 





by you. By putting the North-Eastern engine, No. 797, on the 
same basis of comparison as that of the Great Northern, No.1630, 
the heating surface of the former becomes 1821 square feet, 
which gives a difference of 401 square feet, as against the 
945 square feet which your figures imply. 

Some writers describe No. 1630 as representing an entirely 
new type of locomotive. Such a description is not strictly 
accurate, neither generally nor as regards the Great Northern 
Railway in particular. The type was introduced on the Great 
Eastern Railway as far back as 1878-9, and there are, or were, 
a couple of 2-6--0’s on the Midland and South-Western junction 
Then, about 1899, came the various American-built ** Moguls,” 
of which the Great Northern had, I think, twenty, numbered 
1181-1200. The next examples of the 2—6—0 type were those 
put on the Great Western by Mr. Churchward in 1911. These 
latter, like No. 1630 on the Great Northern, have 5ft. 8in. 
coupled wheels and superheaters. 

Mr. Gresley’s ‘* 1630 ” is the first 2-6-0 on the Great Northern 
to be fitted with a superheater, and therein represents a new 
class for that line, not a new type. 

As regards the question of novelty in the use of Walschaert’s 
valve gear, this depends upon the standpoint from which its 
application is viewed. The first two-cylinder engine fitted with 
the gear in this country was an outside cylinder double-bogie 
Fairlie tank engine which was exhibited at the Paris Exhibition 
of 1878 and which was put to work on the Swindon, Marlborough 
and Andover Railway about 1882. This railway, together with 
the Swindon and Cheltenham, amalgamated in 1884, and then 
became the Midland and South-Western Junction. The engine, 
which was built. by the Avonside Engine Company, was broken 
up in 1892. The next application of Walschaert’s gear in the 
United Kingdom occurred in the case of the two-cylinder com- 
pounds built by Messrs. Beyer, Peacock and Co. in 1890 for the 
Belfast Northern Counties Railway—now Midland Railway, 
Northern Counties Committee. These were tender engines. 
Subsequent locomotives on this line, including the newer 
narrow-gauge compound tank engines, were provided 
with Walschaert’s gear, which is also in use on the Belfast 
and County Down Railway. All these Irish locomotives, with 
the exception of the narrow-gauge tank engines in question, 
have two inside cylinders. Several of the other narrow-gauge 
lines in Ireland use the gear, in nearly every instance on tank 
engines, and in all cases in connection with outside cylinders. 

In Great Britain numerous examples of the application of the 
gear are furnished by rail motor engines, but these are, perhaps, 
out of the category, as are also some small shunting engines on 
the Midland and a few tram engines belonging to the Great 
Eastern, all of which have Walschaert’s motion. 

Finally, we have the Brighton Company’s 4—6—2 tank engine, 
Bessborough, and the South-Western’s latest 4-4-0 express 
engines—the former . ith outside and the latter with inside 
cylinders—together with the Great Northern’s outside cylinder 
2-6-0. For main line work in England it is probable that the 
Bessborough was the first example of any, but the credit may 
lie between Mr. Billinton and the late Mr. Drummond in this use 
of Walschaert’s gear. 

In the foregoing rough list I have, of course, dealt only with 
two-cylinder locomotives so far as the valve gear is concerned. 

F. W. BREWER. 

Stevenage, January 20th. 

{Our correspondent is mistaken in supposing that the super- 
heater surface has not been included in Mr. Gresley’s engine, 
as he will see on re-reading the passage in question. The heating 
surface of the tubes in the Great Northern engine measures 
981 square feet, the fire-box 137 square feet, and the superheater 





302 square feet, making a total of 1420.8 square feet. Hence 
our comparison must stand.—-Ep. THe E.] | 


ERRORS OF THE CINEMATOGRAPH. 

Sir, One of your correspondents writes to ask why it some- 
times happens that in moving pictures the wheels of vehicles 
appear to be moving backwards. The reason is so simple 
that the difficulty is in answering in a concise and equally 
simple manner. The shutter of the cinematograph mechanism 
opens at regular intervals, and let ¢ be thetime period of this 
motion. 

Now, suppose the wheel revolves at such a speed that the 
spokes occupy the position that the previous ones had in exactly 
that time ¢. As the spokes are all alike, the eye cannot dis- 
tinguish them, and in this condition the observer will imagine 
that it is the same spoke which presents itself to view in the 
same position, and the wheel will appear to be at rest. 

If the time period of the spokes be less than ¢, one spoke will 
occupy a position in advance of that of the preceding one 
when the shutter opens again and the whole wheel will appear 
to advance with a speed proportionate to the difference between 
the angle of revolution of the wheel in time ¢ and the angle of 
the spokes. If the time period of the spokes is greater than /, 
the spoke, at the second opening of the shutter, will be behind 
the previous position, and as the eye takes it to be the same 
spoke it appears to have gone backwards. The illusion would 
be destroyed at once if one of the spokes were painted white, 
all the others being black. It will also be noticed that there is 
a limit to the speed of a wheel that can be shown, for every time 
the angle of revolution in time ¢ is an exact multiple of the 
angle of the spokes the wheel will appear motionless. 

Crewe, January 20th. A. Tuomas. 


Sir,—The kinematographic effect mentioned by “ P. Q.,” 
namely, the apparent backward revolution of carriage wheels, 
is, 1 think, capable of a simple explanation. To produce the 
effect of a continuous movement the series of photographs is 
taken at a certain rapid rate. Now suppose that the carriage 
wheel is actually revolving at such a speed that a spoke comes 
into a vertical position at the top of the wheel at the exact 
moment that each successive picture is taken. If this condition 
of affairs prevails for a few seconds the effect will be that the 
wheel appears stationary for that period. 

If the wheel revolves at such a rate that successive pictures 
show the top spoke first vertical, then a little in advance, and so 
on, the effect produced will be that the wheel is revolving in the 
right direction. But if the successive pictures show the top 
spoke first vertical, then a little behind that position, and so on, 
the wheel will appear to be revolving backwards. This con- 
dition does not probably occur more frequently than the others, 
but it attracts attention more. Immo S. ALLEN. 

Hampstead, January 25th. 


Sir,—The explanation of what appears to be a backward 
rotation of wheels sometimes seen in the cinematograph is simple 
though interesting. 

The cinematograph is a series of short exposures, between 
each of which a shutter momentarily obscures the lens. During 
this period of obscuration the wheel which is being photographed 
is revolving, and if the rate per second at which the spokes pass 
a fixed point is the same as the number of movements per second 
of the shutter, the wheel will appear stationary, owing to the 
fact that during the time the shutter is closed a spoke has moved 
forward through just the distance which separates them, and the 
next behind taken its place. From this it will be seen that up 
to a certain point, as the speed of the wheel increases, it will 
appear to commence and accelerate a backward rotation, until 
the whole becomes blurred. The wheels of a vehicle which is 
starting will therefore first appear to revolve correctly, then 
slow up, and finally reverse and become solid discs. 

ALBERT J. Moore, 
Superintending Engineer. 





London, January 25th. 


| the top and the air withdrawal from the bottom. 


Srr,—In your issue of January 24th, 1913, a correspondent 
writes asking ‘‘ why the wheels of vehicles in motion appear 
to be rotating backwards in cinematographs 7?” Therefore 
I beg leave to express my opinion thereon, which is only an 
opinion. ’ ports 

In the first place, I think that it is merely an optical illusion, 
by reason of the spokes of a wheel all being similar. For instance, 
in taking the photograph of a wheel rotating the first photograph 
appears as :— the second as : 





Now when these photographs are shown on a screen the wheel 

first appears as No. 1, then instantly as No. 2, but by reason 

of the spokes of the wheel being all alike spoke No. | in drawing 

No. 1 appears to the onlooker to take the place of spoke No. 2 ; 

drawing No. 2 thereby giving the appearance of the wheel rotat- 

ing backwards. .. ¥. oe 
Hirwain, Glam., January 28th. 


Sir,—In reply to your correspondent * VP. Q.,”? who inquires 
as to supposed error of the cinematograph in making wheels 
of vehicles in motion appear to rotate backwards, perhaps the 
following explanation may throw a little more light on the 
matter. Imagine a man running round a field once a minute, 
and a photograph being taken once every fifty-nine seconds. 
Such a series of photographs would give the impression of a 
man running backwards. 

Similarly, if a cinematograph camera made twenty exposures 
a second, and the number of spokes passing a given point is 
only nineteen, then every exposure will show a spoke one- 
twentieth of the spoke angle further back than the previous 
one, and the imagination construes this into a wheel revolving 
backwards. It will further be noticed that as the whee! speed 
increases, and the spokes more nearly synchronise with the shutter 
speed on the camera, the wheel appears to slow up, and finally 
stop before going forward again. 


Warrington, January 27th. WATER. 


THE SURFACE CONDENSER. 

Str,—You published in your issue of the 24th inst. a somewhat 
lengthy reply by Mr. Weir to certain remarks which I made 
during the discussion on the paper he recently read at Glasgow. 
The tone which the reply has taken requires some notice by me. 
Mr. Weir says that he gave in very concise form all the essentials 
of correct design within the limits of his experience. It was the 
very conciseness of his remarks which rendered comment on 
them useless as the basis for a technical discussion. With regard 
to the effect of Professor Weighton’s research on present-day 
design, Mr. Weir is certainly singular in his non-appreciation of 
the value of this research. 

When I first dealt with this problem in 1904 I started off to 
prove the effect of a wedge section, the steam entry being at 
Appended 
is a sketch taken from a paper I read before the Institute of 
Naval Architects in 1908 which clearly illustrates what I mean. 
But that design has given place to multiple wedge chambers in 
parallel, asin the lower figure. Mr. Weir emphatically states in his 














paper, however, that the performance of an inverted wedge section 
taking steam in at the bottom and delivering the air from the 
top would be quite as good as the reverse position, viz., steam 
entry at the top and air discharge from the bottom. We 
therefore disagree fundamentally, and 1 am content to leave it 
at that. 

With regard to the value of high vacua, if all the engineers 
who are demanding it to-day are wrong, Mr. Weir must be 
right. In my opinion they are not wrong, provided, of course, 
that the vacuum is not higher than the turbine will economically 
respond to. The diagram which Mr. Weir criticises affords 
an excellent example of this. It is based on the actual results 
obtained from a 6257-kilowatt turbine manufactured by Richard 
sons, Westgarth and Co., Limited, for the Tyneside Electric 
Power Company, Newcastle-on-Tyne. The official results 
which have already been published are as follows :—Vacuum, 
29.lin.; pounds of steam per kilowatt-hour, 11.8; pounds of 
steam per brake horse-power, 8.45. When the vacuum was 
reduced to 28.lin. by air, a fall of lin., the consumption of 
steam was increased by 6.7 per cent., or, alternatively, for the 
same steam consumption there was a reduction of approximately 
394 kilowatts, or 530 brake horse-power. The question of hot- 
well temperature does not arise, as by the use of exhaust steam 
and uptake gases the feed water is delivered to the boilers at 
about 280 deg. It is futile for Mr. Weir to question the accuracy 
of these results, as they are authentic. 

With regard to warship problems, Mr. Weir writes from an 
altitude of what has been a monopoly, or practically so, but 
that does not necessarily involve technical omnipotence. 

Hartlepool, January 30th. D. B. Morison, 
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A NEW DIRECT-ACTING STEAM PUMP. 


WE have recently had brought to our notice a new form 
of direct-acting steam pump, the valve gear of which is 
different in several ways from the usual run of such gears, 
and possesses features which would appear to place it 
in a class by itself. It is illustrated in Figs. 1 and 2, 
in the former of which a complete pump is shown alongside 
a pump with the cover of the valve chest and the valve 
itself removed. Fig. 3 shows a section of the valve chest 
to an enlarged scale. 

The action of the valve gear will be readily understood 
by reference to Figs. 2 and 3. The steam cylinder and 
the valve chest A are in one casting, the valve chest 
simply consisting of a rectangular box. The main steam 
cylinder has an ordinary three-ported valve face, on which 
works an ordinary slide valve B. On the back of this 
valve is a small subsidiary steam cylinder C having, on 
the side abutting on the valve, a flat face which is in 
contact with, but free to slide on the back of the valve. 
Inside the cylinder C is a piston D, attached to which is 
a piston-rod E which passes up through the upper cylinder 
cover and has on its outer or upper end a circular head F, 
which is of larger diameter than the rod itself. 
head fits into a specially formed recess in the small cover G 


of the valve chest, which recess is so arranged that, while | 


the head of the piston-rod may be drawn out horizontally 
at will, no vertical motion is possible. It will thus be 
gathered that the ordinary order of this is exactly reversed, 
in that the piston D is held in one fixed position while 
the eylinder C is free to move on it. Through the lower 
side of the valve chest works the rod H, which is operated 
as will be seen in Fig. 2, by levers attached to the main 
piston-rod, a fulcrum being provided by a bracket bolted 
to a lug on the main cylinder casting. The rod H is. 
like the rod E. provided with an enlarged circular head J 
which works inside a socket K, which latter may be an 
extension of the cylinder casting C. 

Supposing now that steam is being admitted to the 
bottom side of the main piston, the top side being open 
toexhaust. The sequence of operations is then as follows : 

















Fig, i—THE ANTHONY STEAM PUMP 


—The main piston travelling upwards pulls the valve rod 
H downwards. When this rod has travelled down a 
certain distance the head J engages with the lower face 
of the socket K, and thus pulls down the cylinder C, 
and with it the slide valve B. At the moment that the 


head J engages with the lower face of the socket K, two | 


small ports, which are arranged one on either side of 
the slide valve B, but which are not shown in the engrav- 
ing, come into register with two other smal] ports, which 
are arranged one on either side of the cylinder C, but 
which are also not shown in the drawing. Just before 


the main piston has completed its stroke and when the | 


lower main steam port is nearly closed, the head J has 
pulled the cylinder C and with it the valve B so far that 
the small port on one side of the slide valve passes over the 
edge of the main steam port face, while at the same moment 
the small port in the other side of the slide valve is put 
into direct communication with the main exhaust port. 
The result of this is that live steam is admitted to the 
lower end of the small cylinder C shooting it over the re- 
mainder of its travel and carrying with it the slide valve B. 


This action opens the upper steam port of the main cylinder | 


to the valve chest and puts the lower port to exhaust. 
On the down stroke of the main piston a similar series 
of operations is gone through, the small cylinder being 
in this case pushed up instead of pulled down. 

The makers of the pump, which is known as the 
* Anthony” pump, are Robert Warner and Co. (Engi- 
neers), Limited, of Walton-on-the-Naze, Essex, who have 


This | 


the slide valve being positively controlled, it is possible 
gradually to close the port which is admitting steam to 
the main cylinder as the latter is nearing the end of either 
stroke, so that, instead of travelling at full speed all the 
way and pulling up suddenly at the end, it is gradually 
slowed down and the reversal is effected smoothly and 
gently without sudden jerk. 

Then, again, the makers point out that the positive 
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Fig. 2-SECTION OF THE PUMP 


action of the gears ensures safety in working, because, 
| should the pump when operating against heavy pressure 
| suddenly lose its water and run away, the gear prevents 
| the main piston from striking either end of the cylinder a 
| succession of heavy blows and thus possibly doing heavy 
| damage. 

| The valve gear itself forms a complete and separate 
| unit which may be put into or drawn out of the valve 
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Fig. 3—SECTION THROUGH THE STEAM CHEST 


obtained the sole license to manufacture this pump both | 


in this country and abroad, from the patentee, Mr. Wyn- 
nard Anthony, and for it they make a number of claims. 
First of all, they point out that, the action of the gear 
being positive—that is to say, the valve which controls 
the admission of steam to the main cylinder, is positively 
controlled by a valve rod and does not depend on steam 
for its initial displacement—any chance of the gear stick- 
ing by reason of dirt, rust or other causes is done away 
with, and that consequently the working is rendered 
absolutely certain under all conditions, while a smooth- 
ness and sweetness of action, usually only associated with 
a well-made crank-driven pump, is obtained. The 


explanation given of the last-mentioned feature is that 


| chest at will by simply removing a single cover. It is 
| stated that the valve is even more readily removable 
| than is the ordinary steam engine slide valve. Then, 
| again, the makers Jay stress on the facts that as the 
| steam cylinder and the valve chest are in one casting, 
and consequently there is no joint between the two, 
| while the valve is completely steam jacketted and both 
cylinder and chest may be lagged as one piece, the loss 
| through condensation is reduced to a minimum, and an 
| appreciable economy in steam consumption should result. 
| There are two further features of the gear on which 
the makers lay stress and to which we may briefly refer. 
These are (1) its compactness and simplicity, there being 


no shuttle valve, its place having been taken by a small 
piston fitted with rings which can if necessary be replaced 
in any ordinary small repair shop; and (2) the ease of 
adjustment of the wearing parts. All the latter are 
flat surfaces which may be scraped up to a face by an 
ordinary fitter. 

The pumps are designed to work against pressures up 
to 250 lb. per square inch, and are made in eightce) 
separate sizes to deliver under continuous running amounts 
of water varying from 420 to 8820 gallons per hour. 








NEW TYPE OF ENGINE FOR THE GREAT 
CENTRAL RAILWAY. 


THERE has just been completed at the works of t!e 
Great Central Railway Company at Gorton the first of 
six powerful locomotives to the design of Mr. J. G. Robin 
son, the company’s chief locomotive engineer. 

This engine is called the Sir Sam Fay, and is about io 
be despatched to Ghent for the forthcoming Exhibitic, 
It has been designed for working the heaviest and fastest 
|express and mail trains and to be equally suitable for 
excursion, fish, or special express goods traffic. It js 
approximately 30 per cent. more powerful than the 
* Atlantic ” type and 4-6-0 engines used by the compan, 
for these purposes up to the present, and its construction 
has been necessitated by the rapidly increasing weight ati 
| speed of the trains. The engine is built up to the limi:s 
| of weight and to the extreme loading gauge allowed on 1!) 
| railway, while its length is such that it is able to use a 
| 55ft. turntable. 2 


A view ot it is given on paze | 2. 
The cylinders have inside admission piston valves 
10in. diameter, and are 21}in. diameter, with a stroke of 
26in. The pistons, which are of wrought iron, have tai! 
rods carried in bushes with dummy glands on the cylinde: 
covers. The cylinders are fitted with Robinson’s presswre 
release valves, which take the place of the steam chest air 
valves, by-pass valve, and spring water relief valves usual!) 
fitted to engines with non-collapsible piston valve. 
The connecting-rods are 6ft. 6in. long, and have mari 
type large ends. 
The valve motion is of the ordinary Stephenson patter, 
and it drives the valves through rocking shafts, reversing 
| being effected by means of a serew. The driving axle i- 
9in. diameter at the journals, which are Yin. long, the cran! 
pins being 9}in. diameter and Sin. long. The driving and 
intermediate springs are twin spiral, having rubber 
auxiliary pads, and the trailing springs are laminated. 
The bogie is of the standard Great Central type, with 64in. 
cross-travel. It is controlled by a laminated elliptic 
spring, this being sufficient to enable the engine to pass 
over five-chain curves with ease. The coupled wheels 
are 6ft. 9in. diameter, those of the bogie being 3ft. 6in. 
The boiler is 5ft. 6in. diameter outside and 17ft. 3in. long, 
the fire-box, which is of the flat-topped type, being 
8ft. Gin. long outside. It has 157 steel tubes, 2jin. outside 
| diameter, and 24 steel tubes 5jin. outside diameter, 
jcontaining the elements of the Robinson smoke-tub: 
superheater. The superheater header is of cast iron, 
' and the ends of the 1%in. pipes of which the superheater is 
made up are expanded directly into it without the inter 
| vention of any joint whatever. This superheater has 
been adopted as the standard for all engines on the Great 
Central, and is being used on other railways. There is 
no damper in the smoke-box for the superheater, but a 
| small steam jet to each element connected to the blower 
pipe serves to retard the draught through the superheater 
tubes when the blower is in action, and thus to prevent any 
chance of overheating the elements when there is no steam 
in them. 

The engine is fitted with one 10} mm. exhaust steam 
injector and one 10 mm. injector for live steam, and with 
| train heating apparatus. It is provided with sand boxes 
| for both the driving and intermediate wheels for forward 
working and for the trailing coupled wheels for working 
backward. 

As far as possible all the details of the engine conform 
| with the railway company’s standards. The tender 
|is of the ordinary six-wheeled standard type having a 
capacity of 4000 gallons of water and over 5 tons of coal. 
It is provided with water pick-up apparatus. 

The following is a summary of some of the leading dimen- 
sions :— 

} Cylinders 


21in. dia., 26in. stroke, 2ft. Osin. centres 


Piston \ alves n. dia. 
Connecting-rods .. : y 6ft. 6in. centres 
Crank axle, axle-box journals 9in. x Pin. 


9in. dia. x 9in. long 


crank pins ; c 
Sin. dia. x 10in. long 


Intermediate and trailing axle-box journals 


Bogie axle-box journals .. . 6in, x 9in. 
Tender axle-box journals. . 6in. x 1lin. 
Wheels, bogie... 3ft. Gin. dia. 
“a coupled .. oo ce ee ee 6ee §6(GNG. Gin. dia. 
a I” 53 se oe ee eee) on 
Tires, engine.. : .. in. thick 
oo | COMOEP.. os oe 34in. thick 
Boiler, length of barrel 17ft. 3in. 


5ft. 6in. outside 
8ft. 6in. outside 
2hin. dia outside 
5}in. dia. outside 


», diameter of barrel.. 
Fire-box, length ; 
Tubes (steel), 157 

24 


Heating surface, fire-box. 167 sq. ft 
« ’ tubes. oo ce oo 28Weg. &. 
6 x superheater . . 440 sq. ft. 
* total . 2817 sq. ft 
in = grate area 26 sq. ft. 
Weight in working order— 
On bogie wheels. 18 tons 15 cwt. 
On coupled wheels .. 56 tons 10 cwt. 


75 tons 5 cwt. 


Total of engine. . 
47 tons 6 cwt. 


Tender vary 

Total of engine and tender 122 tons 11 ewt. 
Wheel base— . 

fie 3. 6ft. 6in. 

Coupled 15ft. 6in. 

Total of engine 28ft. 10in. 

Tender UF eons 13ft. 

Total engine and tender 52ft. Sin, 





AccorpiInG to Electrical Engineering, there were in 
Norway, at the end of the official year 1911-12, 1230 
electric generating stations, aggregating 417,607 kilowatts. 
Of this amount 211,131 kilowatts were employed for electro- 
chemical and electro-metallurgical purposes, 126,568 
kilowatts for mechanical, including electric traction, and 
the remainder for lighting and miscellaneous purposes. 
The lamps installed represented over 986,000 kilowatts. 
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INDICATORS.' 
By JAMES G. STEWART, of Dundee. 
(Concluded from page 104.) 


Other sources of error in pressure indication.—Mention should 
perhaps be made of some of these. They are, however, better 
known than errors due to friction and are consequently guarded 
against by all careful experimenters :— wy 

(1) Errors due to water in the indicator or in its connection 
with the cylinder. The effect of a mass of water on the indicator 
cannot be predicted ; not only does it alter the shape of the 
diagram but it may introduce a large error in the measurement 
of mean pressure, particularly in high-s engines, 

(2) The connection between the indicator and the cylinder 
may be of too small a bore. This will not generally introduce 
any great error except in cases in which water may possibly get 
into it. In particular cases oscillations of the steam or gas may 
be set up in this connecting pipe. This is more common in gas 
enyine work where a long pipe cannot always be avoided and 
where the necessity for a large bore is not so evident as in steam 
engine WOrkK. 

3) The seale of the spring may not be known with accuracy. 
Springs can be calibrated accurately at room temperatures or at 
212 deg. Fah. Between these two temperatures there is a 
difference in the rate of 2 to 3 per cent. steam engine work 
no appreciable error is involved in assuming that in working 
conditions the temperature of the springs,. :internal springs, 
js 212 deg. Fah. In gas engine work no such assumption can 
accepted as accurate ; all that can be done is to form a rough 
estimate of the probable working temperature of the spring 
when used in the particular way adopted. 

(4) Slackness in any of the joints of the pencil gear or in the 
screw of the piston-rod is a more serious trouble and one which it 
is extremely difficult to avoid ; in fact, the best of indicators 
of the mechanical type readily develop looseness of the joints 
when used. For accurate work this slackness must be taken up 
or the indicator rejected. 

(5) Sampling of diagrams has scarcely received sufficient 
attention. Without proper care large errors in the indicated 
power may be introduced. The difficulty is greatest where the 
area of the diagrams is subject to large variation. In a steam 
engine with a good governor sampling is comparatively easy, but 
in a gas engine the variation in diagrams is often large, particu- 
larly if it is working on power gas. In a gas engine test in which 
cards, each of three working cycles, were taken every five minutes 
throughout an hour—that is, thirty-six diagrams in all—a 
difference of 1.7 per cent. was found between the average of all 
the diagrams and the average of the first thirty. The effect of 
large or small diagrams in causing such a divergence becomes less 
as the total number of diagrams increases. In the particular 
test instanced, in which the load was artificial and of constant 
amount, the maximum variation of one of the sets of three 
diagrams from the mean was about 84 percent. In one instance 
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two successive sets each gave 8} per cent. above the mean. 
Roughly, these occurring together represent an excess of 17 per 
cent. above the mean. In order that two such diagrams 
occurring at the end of a test should not affect the final result 
by more than } per cent. it would be necessary to take thirty-four 
sets of diagrams, that is, almost three times the number actually 
taken. Mond gas was used in the test and the mixture was 
weak ; with richer mixtures the variations are not so large. In 
a test giving a mean pressure of 92 lb. per square inch the greatest 
variation from the mean of any one set of diagrams was 5 per 
cent. In order that two such sets occurring at the end of a 
test should not affect the results by more than } per cent., twenty 
sets of diagrams would require to be taken. 

(6) In measuring the area of the diagrams inaccuracies may 
be introduced. The usual method of planimetering each diagram 
and averaging is probably most accurate as chance errors will 
average out. This can only be done when the pressure scale 
of the diagram is uniform, a condition which is found in the 
Crosby but not in the Hopkinson indicator. 

Mechanism for recording position of engine piston.—In the 
mechanical type indicator the drum with its associated parts 
records the position of the piston. In the optical indicator this 
is done by that part of the mechanism which causes the cross- 
ways motion of the spot of light. The motion will be true if the 
indicator paper or the spot of light moves in exact accordance 
with the motion of the piston. Errors are introduced into the 
motion if the mechanism is subjected to variable forces and if it 
yields under these forces. The forces to which it is subjected in 
the case of the drum are: (1) That of the drum spring; (2) 
that due to inertia of the moving parts ; (3) that of frictional 
resistance. In the case of the optical indicator there are similar 
forces, but both they and the yielding of the mechanism can in 
general be reduced until their effect is negligible. A drum must 
have a cord or flexible wire, yielding of which cannot be avoided. 

Errors are often introduced by faulty design of the indicator 
ariving mechanism. These are external to the indicator and, as 
they are well understood, they will not be discussed here. 
Geometrical errors are always present in the optical indicator 
when a flat screen is used, but by careful design they may be 
made negligibly small. 

_ The inertia of the moving parts.—The moment of inertia about 
its axis of rotation of the Crosby drum with its paper end and 
with part of the drum spring and cord is roughly 415 grammes 
per square centimetre. This was obtained partly by an oscilla- 
tion experiment on the drum and partly by calculation. For 
convenience in calculation a mass of 110 grammes situated on 
the surface of the paper may be taken as giving the same moment 





1 The Institution of Mechanical Engineers, 





of inertia about the axis as the drum and its associated parts. 
This may be called the equivalent mass of the drum. 

Stretching of the cord or wire-—Any cord shows considerable 
variation of length under varying load, even when precautions 
have been taken to initially stretch the cord. Fig. 14 shows 
the result of a test on a 4ft. length of Crosby cord, which had 
previously been stretched by hanging a weight of 8} lb. to it for 
twenty-four hours. In use the pull on the cord does not exceed 
half this amount and is usually much less. To measure the 
stretch the indicator was put in place on the engine—this was 
done for convenience but the engine was at rest throughout. 
The drum axis in this position was horizontal; the cord was 
attached to the drum in the usual way and its lower end was 
fastened to the lever of the indicator gear, which was vertically 
under the indicator and was rigid. Another cord was attached 
to the drum and hung over its other side. To the end of this 
other cord weights were hung. As the drum spring had pre- 
viously been removed these weights gave a measure of the pull 
on the string, corrections being made for the friction of the drum. 
As such cord is not perfectly elastic the test was performed with 
increasing and diminishing loads. To obtain the correction for 
friction both cords were allowed to hang free and equal weights 
were hung to each. Additional weights were hung to one cord 
until the friction was overcome. This gave a measure of the 


Fic. 15. 
Diagram of Forces on Drum Cord. 


tare frame. 





force required to overcome friction for a load on the drum corre- 
sponding to the weights on the cords. If the indicator had not 
been perfectly rigid under the forces applied to it in measuring 
the stretch of the cord a correction would have to be applied 
to the above results. No appreciable want of rigidity was 
present, for no effect was apparent on hanging a heavy weight 
to the end of the drum spindle or by taking it off. 

The frictional resistance to motion of the drum and the rate of 
the drum spring.—These were measured statically by securing 
the indicator in a support with the axis of its drum horizontal. 
hanging weights to the cord and marking the positions of the 
drum for each weight for increasing and diminishing loads. The 
spring was found to have a rate of 0.14 kilos. per centimetre 
movement of the diagram, and the friction of the drum was 
found on an average equal to 0.17 kilos. The friction increased 
with the load, but the variation was not very great. 0.17 kilos. 
corresponds to a pull on the cord of about 1} kilos., which may 
be taken as the pull under working conditions. 

Theory of drum motion.—In this theory it will be assumed, as 
a first approximation, that the motion of the drum is true, in 
order to be able to calculate the variation of pull on the cord due 
to acceleration of the moving parts ; also, in the first instance, 
the cord will be assumed to be perfectly elastic, its rate of 
stretch being 0.357 cm. per kilogramme, which is the rate corre- 
sponding to the average pull. 

The case corresponding to the experiments, which are given 
later, is taken. forces which exert a pull on the cord are : 
(1) That of the drum spring ; (2) that due to the acceleration 
of the moving parts ; (3) the friction of the drum. The mean 
pull on the drum spring was 1.47 kilos. and its rate 0.14 kilos. 
per centimetre. Friction of the drum equals 0.17 kilos. The 
forces due to acceleration are obtained by calculation from the 
following data :—Revolutions per minute of engine = 540; 
length of diagram = 3.92 em. (1.54in.); equivalent mass of 
drum, &c., at surface of paper = 110 grammes ; ratio of crank 
to connecting-rod = one-fifth ; the speed of rotation of the 
crank is assumed to be uniform. As the calculation is similar 
to that of the inertia forces of the piston and piston-rod in the 
determination of the turning moment exerted at the crank, it 
will not be given here. These forces are shown graphically in 
the diagram Fig. 15. RgSp is the resultant of the inertia forces 
and the force exerted by the drum spring for the inward motion 
of the drum. The effect of friction is to reduce the pull on the 
cord by an amount equal to the friction ; the resultant pull on 
the cord for inward motion of the drum is therefore R’S’. For 


Fie. 16. 


Drum Errors caused by yielding of the Indicator Cord. 
Comparison between Theory and Experiment. 
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outward motion the pull of the cord must overcome the friction 
as well as give the drum its proper motion, and consequently 
the resultant pull on it, represented in figure by S”R”, is greater 
by the force required to overcome friction than the pull for a 
frictionless drum. The forces therefore required to give the 
drum its true motion are represented by R’S’S” R”. Under 
these forces, however, the string stretches, introducing an error 
into the motion, and so to some extent modifying the resultant 
pull on the cord. This is particularly so at the ends of the dia- 
gram. There can be no sudden transition from the conditions 
of 8’ to those of S”, or from those of R’ to those of R” ; instead, 
some such gradual changes as are shown by S’ M N and R” K L 
would take place. If it were possible for the drum to actually 
pause until the tension in the cord rose or fell to that theoretically 
required to make the remainder of the motion true, the changes 
in pull would be represented by S’ PN and R” QL; but the 
conditions required for an actual pause cannot be attained since 
the pull exerted by the string is, except in exceptional cases, 
in excess of the friction of the drum. The error due to stretch 
of the cord for the cycle of forces R” K LS’ M N R” has been 
calculated, and is plotted in Fig. 16. Throughout the cord has 
been assumed perfectly elastic. Actually it has an inelastic 
stretch of roughly 0.4 em. This will causeZan additional_lag 





of 0.2 cm. for both outward and inward motion. The diagram 
of errors therefore becomes abcda, obtained theoretically. 
Experimental determination of drum motion errors.—As the 
theoretical estimation of the error can be made without much 
trouble, it becomes of value to know whether it is verified 
quantitatively by experiment. To this end experiments were 
made on a Belliss and Morcom high-speed engine at 540 revolu- 
tions per minute. The method of passing sparks from the 
pencil through the paper to the drum at definite positions of 
the piston was used. ‘Ihis method had been used by Dr. Bright - 
more in his experiments. In the author’s experiments for con- 
venience’a circular commutator was used which was bolted to 
the end of the shaft. A brush consisting of a single strip of 
copper pressed against the commutator. The commutator 
had three brass segments on its circumference and thus three 
breaks occurred in each revolution. This commutator served 
to make and break the current of an induction coil, thus taking 
the place of the trembler which was put out of action. Sparks 
only passed at the break of the current in the primary, under 
which condition the lag between the time of break and the pass- 
age of the spark is so very small that it may generally be 
neglected. ‘The brush could be adjusted in position relative to.a 
stationary graduated disc. By this adjustment a spark could be 
timed to pass and so pierce the indicator paper at any chosen 
position of the crank. In these experiments the brush was 
given eight different positions. For each position of the brush there 
were three sparks. In all twenty-four points were investigated 
corresponding to each 15 deg. of crank motion. To find the 
true positions which the drum ought to have occupied at the 
passage of the sparks a static experiment was made ; this was 
necessary as the indicator gear did not give a motion sufficiently 
correct to enable one to calculate the true positions. In the 
static experiment the engine was successively set to each position 
at which sparks passed in the kinetic experiments. A mark for 
each position was made on the indicator diagram by moving the 
pencil by hand. Each position was approached in both direc- 
tions and a mean taken. To eliminate errors due to stretch 
of the cord the cord was replaced by a stranded copper wire. 
The difference between the kinetic and static positions of the drum 
for any one crank position gives the error in the drum position. 
In Fig. 16 these errors have been plotted on a base which repre- 
sents proportion of stroke. As the ordinates are the same as 
those for the curve of errors which has already been plotted on 
Fig. 16, the two results can readily be compared. From a con- 
sideration of these it appears that the error found experimentally 
is slightly greater than that predicted by theory. Also oscilla- 
tions about the mean position appear in the experimental 
results. The difference to some extent between the experi- 
mentally found error and the theoretical may be due to errors 
in measurement ; the difference is small and could be accounted 
for partly by a small lag of the spark or by a small systematic 
error in setting the engine to the correct position in the static 
experiments. The latter is more probable ; the brush had been 
set to that position at which it was just leaving the commutator 
segment. But sparking at the brush was apparent in the kinetic 
experiment, and consequently there would be a lag in the time of 
breaking of the current. This lag could not be calculated and 
was therefore neglected. Another possible source of error lay 
in the variable nature of the indicator paper ; the spark did not 
always pass directly from the pencil to the drum, but took some- 
times a longer path, choosing a part of the paper which offered 
less resistance. A purely chance error of this nature could only 


Fia. 17. 
Errors in Drum Motion when Springs are introduced into Drive. 
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be eliminated by taking a sufficient number of diagrams and 
averaging or choosing that position which was repeated oftenest. 
The latter method was used, and the fact that a fair curve can 
be drawn through the experimental points so obtained is suffi- 
cient to warrant one in concluding that chance variations were 
eliminated. 

The theoretical and experimental results show so close an 
agreement that it may be taken as demonstrated experimentally 
that the error deduced theoretically with the assumptions made 
is very near the average actual error, but that there are in addi- 
tion secondary oscillation errors. These may, in certain cases, 
become very large. The fact that the cord has considerable 
— stretch is possibly an important factor in damping 
them. 

In order to obtain errors of measurable magnitude as long a 
cord as possible was used. This was necessary to obtain suffi- 
cient accuracy to check the theory. The theory, however, is 
equally applicable to other cases. All that is necessary is that 
the rate of elastic stretch and the corresponding inelastic strain 
of the drive should be known and their values substituted for the 
particular values in these experiments. The data can be readily 
obtained for any particular case by following the method used 
to obtain the results of Fig. 14. To improve the accuracy of 
the drum motion it is advisable to substitute a wire for the string. 
Necessity compels that a flexible wire be used, at least for that 
part where bending takes place. A wire of stranded copper was 
found to give good results; it, however, also showed a small 
amount of stretch and of inelastic strain. The error in the 
drum motion when flexible wire was used was investigated experi- 
mentally ; it was found to be small, Fig. 17 ; it would have been 
still smaller had a stiffer and less elastic wire been used in the 
straight parts of the length of the drive. In slow-speed engines 
inertia becomes less important and long diagrams become 
possible, with consequent diminution in the percentage error. 
Some experiments were made with short springs in the length 
of the driving wire. The results are of interest in that they show 
the presence of very large oscillations. The errors in the motion 
were, of course, very large, but there was nothing in the appear- 
ance of any one set of diagrams, unless they were compared with 
another set, which could enable one to detect the presence of 
oscillations or errors of any kind. The results are shown in 
Fig. 17, the ordinates of which are the same as those of Fig. 16. 

Mechanism of the Hopkinson optical indicator for recording the 
displacement of the engine piston.—The errors of this mechanism 
with its indicator gear as fitted on the Premier research gas 
engine* were found to be so little affected by large variation in 





*Crosby-Hopkinson Comparison Tests. ‘‘ Proceedings,” I. Mech. E. 
1909, page 785. 
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the forces applied to it that errors in it caused by inertia or 
yielding of the indicator gear may be neglected. The very 
large weight of 22}1b. hung to the end of the indicator lever 
caused a deflection of the spot of light of less than ;3;in. In a 
kinetic experiment a weight of 3} 1b. was bolted to the end of 
the indicator lever. A diagram of compression followed by 
expansion without explosion was taken and was compared with 
one taken under the same conditions, but without the weight 
on the lever. As weak a spring as possible was used but no 
difference could be detected between the two diagrams. The 
“displacement” motion, however, was not accurate. Two 
large errors in the optical mechanism which affected the accuracy 
of both the “pressure”? motion and the “displacement ” 
motion were found. One of these was due to too large angular 
motions of the beam of light. The other was more serious ; it 
was caused by the mirror being placed too far from the axis of 
rotation and resulted in lines of constant pressure being more 
open at one end of the plate than at the other. The pressure 
scale was therefore different for different positions on the plate. 
This, coupled with the fact that lines of constant pressure were 
not straight lines, makes correction of the diagrams from this 
particular indicator too tedious to be worth the labour involved, 
even if it had not exhibited the defect of Fig. 13. 

The correction of the diagrams of Professor Burstall’s Crosby- 
Hopkinson comparison tests.—As the results of Fig. 10 were 
obtained from the particular Crosby indicator and spring used 
by Professor Burstall, these results are applicable to the correc- 
tion of his Crosby diagrams. Mention has already been made of 
tests which demonstrate that vibration of the engine is ineffective 
in relieving the indicator of its friction even when recording a 
constant pressure. In the case of a rising or falling pressure 
vibration is still less effective and its reduction of the friction 
becomes negligible. The pencil will therefore lag behind through- 
out expansion and compression by an amount proportional to 
to the friction shown on Fig. 10. 

The correction has two effects: (1) It reduces the mean pres- 
sure; (2) it alters the form of the expansion line. 

The corrected mean pressures have been worked out and the 
errors between these and the Crosby and Hopkinson values are 
stated in Table 2. Roughly, the Hopkinson indicated mean 











Fic. 18. 
Correction of Mean Diagram of Professor Burstall’s C, Trial 
(see Proceedings, 1909, page 790). 
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pressures are 6 per cent. too high, and the Crosby indicated 
mean pressures 3 per cent. too high. 


TaBLE 2.—Errors in Mean Pressures. 


Diagram Mean pressure by Percentage errors in mean 


Crosby Ind. 
aver. va ) pressures. 
, a Kilos. per sq. cm. Crosby. Hopkinson. 
: . 375 pe a et ae 
2 6.34 3.0. . cee 
3 6.60 -- 29 - o« 4.4 
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The comparison tests showed very clearly a difference in form 

of the two expansion lines. Towards the beginning of expansion 
there was almost coincidence of the two lines, while towards the 
toe of the diagrams the Hopkinson indicator in every case 
showed a higher pressure than the Crosby. At the time 
this peculiarity was not explainable, but the author believes that 
a satisfactory explanation can be based on his experiments. 
There are errors in both indicators. The correction of the expan- 
sion line of the Crosby diagram, in accordance with the results 
of Fig. 10, lowers the expansion line by an amount which is 
comparatively large at the beginning of expansion and becomes 
small towards theend. The corrected expansion line is through- 
out its length lower than that obtained from the Hopkinson 
indicator, and lower by an almost constant amount, with a 
tendency to be greater at the higher pressures. Although the 
author had not access to the particular Hopkinson indicator 
and spring used in the comparison tests, yet the nature of the 
difference between the two expansion lines is an indirect proof 
of the presence in that indicator of an error of the same nature 
as that found in the Hopkinson indicator which he did investi- 
gate, an error caused by friction of the spring in its supports. 
The particular indicator used in the comparison tests was one 
lent by Professor Hopkinson and was certainly a high-class 
instrument of its type. It was undoubtedly much superior in 
all respects to the one which the author tested ; in particular, it 
was free from the optical errors. 
_ No correction has been made in the Crosby diagrams for errors 
in drum motion. With the care which was taken to ensure as 
accurate a drum drive as possible these were certainly very 
small, and as the diagrams were long and the engine speed only 
about 160 revolutions per minute their effect may be neglected 
without affecting the accuracy of the above deductions. 

The author believes that the above correction eliminates 
indicator errors to within one-fifth of 1 per cent. With such a 
degree of accuracy other sources of error become important, 
particuldriy errors introduced by defective sampling, by inability 
to measure the area of the diagrams to such a degree of accuracy. 
Also the rate of the spring, since its temperature is not known 
accurately, is only known approximately. These sources of 
error have already been discussed. 

_The method of calculating the correction was to divide the 
diagram into sixteen parts and to scale off the pressures repre- 
sented by the mid-ordinates of each of these parts and apply the 
correction to these. Going down the expansion line sixteen 


is taken from Fig. 10 and the average found. As the first one- 
| sixteenth of the stroke is roughly a period during which the 
pencil is in oscillation no correction has been applied to it. If 
oscillations of the pencil oceur with change in the direction of 
motion of the pencil, the mean line drawn through the oscilla- 
tions gives an accurate statement of the pressure ; if there is an 
oscillation, but change in the direction of motion of the pencil 
does not occur, as is sometimes the case during the early part 
of the expansion stroke, the pencil does not oscillate about the 
true position, but lags behind an amount corresponding to the 
friction of Fig. 10. For these reasons the correction is applied 
to all parts of the stroke except the combustion period of tl.c 
outward stroke—roughly the first one-sixteenth of stroke. The 
average correction to the compression line is calculated in the 
same way, but here the correction is applied throughout the 
stroke. The sum of the two gives the total correction. This 
method of making the correction is the most accurate as inaccu- 
racies in measuring the pressure ordinates scarcely affect tl.e 
final result. 

Fig. 18 is C 2 diagram of Professor Burstall’s tests, with the 
corrected diagram added for comparison. 

The design of indicators.—A few principles, which should 
prove of value in the evolution of more perfect indicators, are 
deducible from these experiments :— 

(1) The spring must be held securely ; there must be no varia- 
tion in the nature of the support as in the Hopkinson indicator. 

(2) The piston-rod, or whatever takes the resultant pu-h of 
the piston, must be accurately in the axis of the cylinder, other- 
wise with pressure on the piston a constraining couple is intro- 
duced. 

(3) The resisting force of the spring must be a simple force 
acting along a line coincident with the axis of the indicator 
cylinder, and this must be true for all pressures. ‘The commonest 
type of spring is the helical spring. If it be compressed the axis 
of its end bosses can only be kept coincident with the axis of the 
cylinder by the introduction of constraining couples. This is a 
cause of large errors in indicators, unless a double coil spring be 
used. In the double coil spring if the spring is uniform no 
coufls is introduced, but it is doubtful whether sufficient uni- 
formity can be attained. 

The design of no indicator recognises sufficiently the necessity 
to ensure only simple axial forces throughout the whole range of 
motion of the indicator piston. As workmanship can never be 
accepted as absolutely accurate, the design must be such that 
small inaccuracies in workmanship do not introduce large con- 
straining forces and consequent large errors. Generally this 
will be secured by leaving the system as free as possible and in 
particular by arranging that no unnecessary restraint is put 
upon the spring or the piston. 

(4) Mechanical linkwork is, as has been pointed out by Pro- 
fessor Hopkinson, very unsatisfactory. Even when used with 
great care and with pins adjusted as well as possible, looseness 
in the joints cannot be avoided. Ths defect fortunately can 
be overcome in the optical indicator. 

(5) The periodic time of an oscillation must be small where 
rapidly changing pressures have to be recorded. This condition 
is best satisfied by the optical indicator. 

(6) The indicator drum is unsatisfactory for accurate work. 
It requires the use of cord or flexil ]» wire which introduces errors 
in the motion recorded. With the optical indicator this source 
of error need not be present. 

(7) On high-speed engines the optical indicator must be used, 
the inertia of the drum and pencil levers being too great ; even if 
diagrams can be taken that is no proof of their accuracy ; in 
fact, and more particularly with regard to absence of oscilla- 
tions of the pencil, the more imperfect indicators will give the 
smoothest and apparently best diagrams. 

(8) An indicator gear for an optical indicator requires in 
some respects special care. As the motion at the end of the 
indicator lever is very small, looseness in pins must be avoided ; 
the play in them may be a considerable fraction of the whole 
motion. Also when a short lever is used, care should be taken 
o avoid any slackness in pins, which could result in a change in 
the effective length of the lever. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Raw Iron Trade. 

NOTWITHSTANDING the slumpin Cleveland and Scotland, 

ig iron smelters state that their chief difficulty at date here is to 
a pace with specifications. The whole of the iron run 
from the blast furnaces is going into consumption, and much 
more could be sold if the plants were capable of producing it. 
Midland brands of pig iron, as distinct from South Staffordshire 
makes, fully maintain their strong position on the market. 
Indeed, Midland pigs promise to be the dominating feature on 
the Birmingham Iron Exchange for some time to come. The 
late tension in hard coke supplies has fortunately been some- 
what reduced. The production at the South Yorkshire and 
Derbyshire coke ovens, from whence supplies are largely obtained 
by the Staffordshire ironmasters, is just now about at its maxi- 
mum. Small surplus supplies were on offer at to-day’s—Thurs- 
day’s—market. Still values are firmly upheld as high as 
26s. 6d. for South Yorkshire and 28s. per ton for South Wales 
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values of the pressures are obtained ; the correction for each 





papers: ‘‘ The Canton-Kowloon Railway: Chinese Section ” 


sorts, both delivered into this part of the country. 


Pig Iron Prices. 
Pig iron prices are this week strong at: Common 
South Staffordshire forge, 66s. 6d. to 67s. 6d.; Staffordshire 


| part-mine, 72s. to 73s.; best all-mine hot blast, 92s. 6d. to 97s. 6d. 


for forge and foundry respectively ; and cold blast, 130s. per ton. 
Midland pigs are quoted: Northampton forge sorts, 72s. to 
73s. basis; and Derbyshire forge, 73s. to 75s., according to 
repute. North Staffordshire forge iron is quoted 75s. 6d. to 
76s. 6d., and best 83s. to 84s. 6d. per ton. One feature of the 
Birmingham market just now is the withdrawal of some brands 
of Derbyshire iron, since better prices are said to be obtainable 
in South Yorkshire. Exceptional sellers of Northampton iron 
allege that they are having to suspend quotations owing to the 
inquiries that are coming in to the furnaces from the Conti- 
nent. The market to-day did not, however, give much credence 
to this tale. 


Finished Iron Quieter. 

Conditions in the finished iron trade, though causing 
no anxiety, are hardly so good as they have been. New business 
is on a smaller scale, consumers taking the view that prices are 
so high that the market may possibly move in their favour 
shortly. At any rate, nothing is to be gained, they believe. 
by buying forward at present rates. The mills, however, are 
fully engaged on old contracts, and at present there is no weak- 
ening of quotations. Marked bars remain at the £10 basis, 
and merchant bars command £8 12s 6d. to £8 15s. per ton. 
North Staffordshire and Lancashire “crown” bars are also 
unchanged at £8 15s. 


Belgian Bar Iron Competition. 

Common bars of South Staffordshire make for nut and 
hurdle purposes realise £8 2s. 6d. to £8 5s. delivered at consumers’ 
premises. The cost of Belgian bars works out at about 10s. per 
ton less or £7 12s. 6d. to £7 15s. Manufacturers are not, how- 
ever, to be tempted just now to buy much of the Continental 
stuff, not caring to run the risks of delay and other contingencies. 


re oe 


but 
the 
pric 
quit 
t10n 
seer 
mill 
stal 
rate 
er 
a 
of t 
£8 | 
has 
not 
bus 
bei 
qua 
side 
hap 
at | 


trac 
tha 
pen 
rep 
asi 
lan 
Fet 
tha 
to | 
pro 
hov 
wh 
£6 


the 
em 
tes 
fiv' 


eq! 


{ N 
an 
to 

the 
wh 
an 
pr 
th 
Th 
an 
thi 
pr 
its 
wi 
th 





Jan. 31, 19138 


THE ENGINEER 





133 








———— 
= 


The Galvanised Iron Quagmire. 

We are having quite a brisk call for galvanised iron 
put makers do not appear able to extricate themselves from 
the quagmire in which the trade has been so long concerning 
ices. Current values are declared to have only @ narrow and 
quite unsatisfactory margin of profit. The key to the posi- 
tion is understood to lie in over-production. But no one 
ms prepared to lead the way in sacrificing the number of 
mills wnd potts running. Hard spelter at the present time 
stands at about £27 per ton delivered Birmingham. Selling 
rates ol corrugated sheets are no more than £12 5s. to £12 10s 
ton {.o.b. for 24 w.g. material, and sheets of 27 w.g., 28 w.g., 
in proportion. Black sheets, the chief material 
Sheets of 20 w.g., £8 7s. 6d.; 24 w.g., 


see! 


per 
and 30 w.g. 
of the trade, are quoted : 


£8 lds.; and 27 w.g., £9 2s. 6d. per ton. The Near East market 
has been practically lost through the war, and the trade has 


not yet recovered this drawback. Another curious factor in 
business at date is that for some classes of trade makers are 
being undersold by Belgian merchants, who bought large 
quantities of English galvanised sheets when prices were con- 
siderably below the present figures. The competition — 
happily, not extensive, but it is an irritating thing that it exists 


18, 


at all. 


The Future of Steal Prices. 

A current great pressure of orders in the steel sections 
trade may have originated a rumour which is just now current, 
that another advance in this department of trade was immediately 
pending. It may be well, however, to state that any such 
report is at least a good deal premature, since it may be taken 
as authoritative that there will be no further meeting of the Mid- 
land Steel Seetions Association until about the middle of 
February. It is important as concerning steel half-products 
that the slackening in the South Wales tin-plate industry, owing 
to the Turkish war, has caused considerable supplies of demi- 
products to be diverted to the Midlands. This market has, 
however, absorbed them without impairing current rates, 
which are £6 to £6 2s. 6d. for Bessemer bars and billets, and 
£6 2s. 6d. to £6 5s. for Siemens sorts. 


Chain Trade Wages Board. 

A singular situation has arisen in the constitution of 
the new Worcestershire Light Chain Trade Wages Board. The 
employers, in meeting at Cradley Heath, have formally pro- 
tested against its constitution, stating that they only possess 
five representatives, while the workers have seven. Application 
is now to be made to the Board of Trade to allow the masters to 
equal the operatives, 4 


Railway Improvement Scheme. 

A scheme is about to be carried out at Birmingham 
(New-street) railway station by the London and North-Western 
and the Midland Companies jointly, which is roughly estimated 
to cost anything between £80,000 and £110,000. It involves 











the rebuilding and enlargement of the hotel at the entrance, | 
which belongs to the first-named company, the reconstruction | 
and extension of the station offices and booking hall, and most 
probably the throwing of a new footbridge, supplementary to | 
the present bridge, across the station from one side to the other. 
The public has a_ right of way across the _ station, 
and the use of the new footbridge would be confined to 
this street traffic, thereby freeing the station passenger bridg> 
proper, which is greatly overcrowded. The cost of the bridge 
itself will be about £12,000, and it is likely that the Corporation 
will share the expense of this portion of the scheme equally with 
the companies, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Quiet. 

THe attendance on the Tron Exchange on Tuesday 
was well up to the average, but taken on the whole the market 
was rather featureless. Pig iron showed little change, although 
there was, if anything, a rather better undercurrent. There 
was a very steady feeling to note in finished iron and steel. 
Copper was weaker, but sheet lead and English tin ingots 
fairly maintained late rates, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 76s. to 76s. 6d.; 
Staffordshire, 74s. 6d. to 75s.; Derbyshire, 75s. 6d.; Northamp- 
tonshire, 79s.; Middlesbrough, open brands, 75s. 6d. to 76s. 
Scotch: Gartsherrie, 82s.; Glengarnock, 81s. to 81s. 6d. (official, 
82s.); Eglinton, 80s. 6d. to 8ls.; Summerlee, 8ls., delivered 
Manchester. West Coast hematite, 84s. to 85s., f.o.t. De- 
livered Heysham: Gartsherrie, 80s.; Glengarnock, 79s. to 
79s. 6d. (official, 80s.) ; Eglinton, 78s. 6d. to 79s.; Summerlee, 
79s. Delivered Preston: Gartsherrie, 81s.; Glengarnock, 80s. 
to 80s. 6d. (official, 81s.) ; Eglinton, 79s. 6d. to 80s.; Summerlee, 
80s. Finished iron: Bars, £8 15s. to £9; hoops, £8 12s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £8 10s. to £8 12s. 6d.; Lanca- 
shire hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; 
sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; 
plates for tank, girder and bridge work, £8 10s. to £8 12s. 6d.; 
English billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. 
to £6; cold drawn steel, £10 10s. to £10 15s, Copper: Sheets, 
£88 per ton, small lots, 10?d. per pound ; tough ingot, £77 5s. 
to £77 10s.; best selected, £77 10s. to £78 per ton. Copper 
tubes, 114d.; brass tubes, 9}d.; condenser tubes, 10}d.; brazed 
brass tubes, 10d.; rolled brass, 8d.; brass wire, 84d.; brass 
turning rods, 8d.; yellow metal, 7d. per pound. Sheet lead, 
£21 per ton. English tin ingots, £230 to £231 10s. per ton. 





The Lancashire Coal Trade. 

There was a good attendance on the Coal Exchange, 
but so far as household fuel was concerned there was a rather 
weaker tendency. Slack continued strong, and at a meeting 
of the Lancashire Coalowners’ Association held in Manchester 
on Tuesday, it was decided to advance the price of slack 6d. 
per ton. Shipping and bunkering coal is in good request. The 
sudden death of the president of the Coal Exchange came as 
a shock to the members. Mr. Thomas Thrutchley was founder 
and head of the firm of Thomas Thrutchley and Co., of Man- 
chester, Liverpool, Neweastle-on-Tyne and London. 


Manchester Traffic. 

; An interim report on the best way to relieve the con- 
gestion of traffic in the streets of this city has been presented by 
the Special Sub-committee of the Tramways Committee. An 
analysis of a census taken by the City Surveyor and Chief 
Constable in 1911 shows a great increase in vehicular traffic. 
lhe number of vehicles of all kinds entering or leaving the 
central area at all available points was 99,747, of which 17.81 
per cent. were tramears, 7.64 per cent. cabs, or motor cars, 
14.04 per cent. bicycles or tricycles, and 60.51 other vehicles. 
lhe number of vehicles entering or leaving by the 15 principal 
arteries was 78,455, and of these 24.64 per cent. were tramcars, 
8.77 per cent. cabs, taxi-cabs, or motor cars, 14.91 per cent. 
hicyeles or tricycles, and 53.68 per cent. other vehicles. The 
number of passengers carried on the Manchester tramway 
system during the year ended March 31st, 1912, was 174,424,237, 
as compared with 126,900,875 in the year ended March 3lst, 
1905. The average yearly increase between those periods was 
§.706,484, or 4.64 per cent. On the Salford tramway system 





48,720,788 persons were carried. 


Training of Engineers. 

At the Manchester School of Technology on Saturday 
last Professor M. Walker gave a lecture before a meeting 
of the East Lancashire branch of the Association of Teachers in 
Technical Institutions, in which he advocated a four years’ 
college course in the training of engineers. He said it was 
impossible to impart the instruction desirable in the short 
time of three years. In considering the subject of mathematics, 
he thought that one could hardly expect that a student coming 
from school with a smattering of algebra and trigonometry 
could in a course of 500 lecture hours and, say, another 500 
homework hours acquire enough mathematics to make him a 
good engineer. Also he thought the time given to engineering 
drawing and design altogether too short ; and, in fact, the same 
might be said of all the times given in the table. 


Next Week’s Dinners. 
The annual dinner of the Liverpool Engineering 
Society will be held on Thursday evening next at the Exchange 
Station Hotel. The dinner of the Manchester Association of 
Engineers is fixed to take place on the following night at the 
Grand Hotel, Manchester. 


The 3000-kilowatt Storage Battery at the Power Station. 
The advantages of this huge battery, which is in use 
at the Dickenson-street power station, were set out in a paper 
read before the Institution of Electrical Engineers last week. 
The one-hour capacity of the battery is 3000-kilowatt, as 
mentioned, but usually the discharge averages less than this, 
and can be spread over a longer period. On the other hand, 
it can be speeded up to nearly double this rate for five minutes 
to meet sudden demands. The charging rate is about 1400 
kilowatts. The battery effects savings in capital outlay and in 
fuel and running costs. Thus the total cost of this battery 
and buildings was £21,567, as against about £51,000 for an 
equivalent capacity of steam plant. Against this must be set 
the fact that the load period is shorter on a battery and capital 
charges are at a higher rate. Still, the battery saves about 
£1000 a year in capital charges. The battery is charged during 
the slack hours of the night and discharged normally during peak 
loads, thus reducing the total installation of steam plant, with 
the result mentioned. Moreover, owing to the higher average 
load in relation to the maximum the fuel cost per unit generated 
and the labour and other charges are reduced. Against these 
must be set a certain loss of current in the battery, but the net 
result is a saving of from £8000 to £10,000 per year. 


New Industry for Cockermouth. 

It is reported that a syndicate composed of a number 
of influential men in the Lake District has been formed for the 
purpose of carrying on the manufacture of cycle cars at Cocker- 
mouth. 

Barrow-IN-FuRNEsS, Thursday. 
Hematite Pig Iron. 

The general condition of the hematite pig iron trade 
of North Lancashire and Cumberland is unchanged. On every 
hand the activity is marked at the iron centres. Makers are 
receiving inquiries in plenty for their iron and they are doing 
a good sound business and are sold forward to a considerable 
extent. A large proportion of the output from the furnaces 
at Barrow is being used at the company’s steel works adjoining, 
and at Workington most of the Combination’s make is going 
into prompt consumption at the firm’s Moss Bay and Derwent 
Works. The outside demand for iron is brisk. Prices are firm. 


| with makers quoting 86s. 6d. per ton net f.o.b. for parcels of 


mixed numbers of Bessemer iron, and warrants are quoted by 
sellers at 82s. per ton net cash, with no businessdoing. There is 
a good demand for special sorts of iron. 


Iron Ore. 

The iron ore trade is brisk, and will remain so for some 
time to come. Local requirements have not been so heavy 
for a good long time, and the wants of outside users are consider- 
able and regular shipments are being made from most West 
Coast ports. Prices are firm, with good average sorts of native 
ore at 18s. 6d. per ton, and the best ores are at per ton net 
at mines. The demand for foreign ore is considerable, and 
regular shipments are made from various Spanish and other ports 
to Barrow, Workington, &c. The current value of best qualities 
of Spanish ore is 23s. 6d. per ton delivered. 


27s. 


Steel. 

There is a very busy state of affairs to report in the 
steel trade. Some good orders are held at Barrow and Work- 
ington for rails and the mills at both places are maintaining a 
good output. At Barrow, in addition, steel ship plates are being 
rolled in large quantities for home builders, local requirements 
being large. The general demand for steel is active. For 
rails there is a good steady business on home as well as colonial 
account. Prices are unchanged, with heavy sections quoted 
at £6 15s. to £7 per ton, and light rails are at £7 12s. 6d. to 
£7 15s., and heavy tram rails at £7 15s. per ton. The trade 
on offer in steel shipbuilding material is considerable. Ship 
plates are at £8 5s. per ton, with boiler plates at £9 5s. to £9 10s. 
per ton. Other steel sections command a fair sale, with hoops 
at £8 15s., billets at £6 10s., and tin bars at £6 7s. 6d. per ton. 


Shipbuilding and Engineering. 

At the Naval Construction Works of Vickers Limited, 
at Barrow, there is a very busy state of affairs. In every depart- 
ment there is a full programme of work. The business of 
fitting out the Japanese battle-cruiser Kongo is well in hand. 
She goes on her trials in the spring. This is the only craft at 
present being fitted out. New work on the slipways include 
battleships for the British Navy and also light armoured cruisers 
and submarines, a battleship for Turkey, three river gunboats 
or monitors for Brazil, a big oil vessel of 8000 tons for the British 
Admiralty, a floating dock for the Argentine Government, &c. 


Fuel. 

There is a brisk demand for coal, and good steam sorts 
of Lancashire or Yorkshire coal are quoted at 14s. to 20s. per 
ton. For coke there is a very full demand, and East Coast 
sorts are quoted at 33s. per ton, delivered to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The New Demurrage Rates. 

ONE cannot look in the wrong direction—with one or 
two minor exceptions—to find evidences of the continual high 
pressure of work in the iron and steel industries of the city. 
The consistent prosperity of the place is monotonous almost— 
although, of course, welcome enough. Not yet are there any 
signs of the boom breaking. Extensions to works aro still 
being carried out, which alone proves that the far-seeing direc- 
torates of the great engineering concerns have ample faith in the 
future. One of the latest developments is the fine new tool 
making establishment built and equipped at Broughton-lane 
by Seebohm and Dieckstahl. If only labour is kept pacified and 
the controversy in Eastern Europe is definitely settled soon there 
is every promise of 1913 exceeding the record of its predecessor 
The fly in the ointment, however, is the demurrage question, 
and one cannot at present anticipate aught else than a deter- 
mined struggle in Sheffield between the great armament and 
other steel works and the railway companies. Nothing has 
been permitted to leak out since last week as to the plans of the 





traders, but—this I learn on excellent authority—the determina- 
tion to fight the matter out with the railway companies is as 
strong as ever, and the traders have chosen as their ground the 
alleged illegal action of the companies. I may be able to say 
more next week, 


Round the Works. 

“There are croakers,” said a pig iron maker to me this 
week, ‘‘ who persist in believing they can see the end of the trade 
boom coming, but in spite of these pessimists there is no real 
sign of anything of the kind.” Certainly fresh business appears 
to be coming into Sheffield pretty freely for the iron and steel 
trades. Since my last letter the South Australian Government 
has placed an order in the town for 1300 wheels, and the London 
County Council is a customer for 3000 pairs of fish-plates. One 
steel firm is making spiral springs for the East India Railway 
Company, and another has in hand a large quantity of steel 
wire rope to be shipped to Caleutta. Amongst home railways 
the Midland and Great Western of Ireland and Great Southern 
and Western of Ireland have been in the market for stores 
required over the whole of the year, with the result that the 
former has entered into contracts with six Sheffield firms, and 
the latter railway has placed substantial orders with five firms. 
The Cork, Bandon, and South Coast Railway is having a consider- 
able quantity of wagon hinges made here. At a moment when 
a final settlement of the European difficulty is being disappoint- 
ingly delayed, the haste with which orders for shell for the 
British Government are being carried out is very significant. 
For many weeks now tons of steel projectiles of all sizes have 
been turned out almost daily and consigned to London; in 
fact, makers’ books are full of armament and ordnance orders for 
the home and foreign Governments. Since last week one of the 
heaviest castings ever made in Sheffield bas been dispatched 
from the works of the Brightside Foundry and Engineering 
Company, Limited. It was a 75-ton anvil block for one of the 
mammoth hydraulic presses in use at the works of the Heavy 
Stampings Company, Middlesbrough, and the enormous mass 
of metal measured 10ft. 6in. by 10ft. by 5ft. in depth. Four 
traction engines were employed to haul the casting from the 
foundry to the Great Central Railway’s line. Its transport by 
rail was in itself quite an engineering feat. The huge block was 
loaded upon one of the railway company’s 50-ton trolley wagons, 
the excess weight being distributed over two other vehicles by 
means of a cantilever arrangement. The load left the Bridge- 
houses Yard, Sheffield, about 4 a.m. on Sunday, and travelling 
via Swinton and Knottingley, York and Darlington, reached 
Middlesbrough shortly before midnight, the speed having been 
kept within ten miles an hour. Before leaving the subject of 
new contracts I should like to add that I understand Vickers 
Limited are making the side armour for the battleship Queen 
Elizabeth at Portsmouth. 


Raw Material. 

The prices of raw material are unchanged, except in 
the case of Swedish pig iron, which, as predicted in this column, 
has risen. West Coast hematite iron stands at 98s., and East 
Coast mixed numbers at 89s. to 90s. delivered Sheffield, these 
prices being accompanied by a hardening tendency. There is 
still not much buying being done, for the reasons given a week 
ago. Lincolnshire and Derbyshire pig iron keeps firm and 
unaltered. Buyers are hanging off the former market, but 
makers maintain their firm attitude and will not talk of any 
reduction. Users, however, are very busy, working on material 
for which forward contracts had been made and on scrap iron, 
which keeps in good demand. Makers are by no means pressing, 
the instructions they give to their agents being to take any 
orders that come along but not to ask for any, because they have 
so much work on hand. On the other hand, January is always 
regarded as the worst month of the year for pig iron makers. 
In a few weeks now the opening of the shipping season will be 
at hand, and it is then—about March—that a further advance 
in the price of pig iron is looked for by makers. The quotations 
this week are about as follows :—-Forge, 74s.; No. 3 foundry, 
75s.; basic, 76s. 6d., delivered Sheffield. In the Derbyshire 
pig iron market there has been a quiet bit of buying for require- 
ments over the next few months. Makers are very well sold 
forward and there is no inducement to ease the present prices in 
any shape or form. The only weakness is that shown in the 
speculative markets, and makers attribute no importance 
whatever to that. They contend that the actual pig iron market 
has not been influenced and that the slump in Cleveland war- 
rants was only due to “ bear” selling through the unsettled 
state of the Balkans. Wishing to point to a parallel case, one 
merchant this week drew my attention to the state of the copper 
market, where the paper prices had been very shaky whilst the 
actual metal could hardly be got for love or money. The fact 
is that in the Derbyshire pig iron market specifications are con- 
siderably in excess of the supply, and makers do not anticipate 
any downward trend in prices for the present, at all events. 


Semi-steel Prices. 

The demand for bars and billets keeps very strong. 
Bessemer billers are now quoted at about £8 10s. to £8 15s. and 
hard Siemens at from £8 lds. to £9 5s. Bars keep on a basis 
of £9. The upward movement in best Swedish pig has advanced 
the price of billets, which now stand at about £12 2s. 6d., Swedish 
bars and ingots remaining unchanged at about £17 to £20 and 
£10 respectively. 


Fuel. 

All descriptions of steam coals continue to be in strong 
demand. The tonnage going for shipment is perhaps inclined 
at the moment to ease off, but there is certainly no weakness 
shown. For manufacturing purposes the demand is sufficient 
to swallow up anything available from the shipment market. 
A fair tonnage is being fixed up on contracts for forward delivery 
over the shipping season—April to October——-but many buyers 
are still keeping off the market, for although there seems no 
likelihood of prices showing weakness at present there is an idea 
in some quarters that the next move will be for prices to show a 
downward tendency. This will chiefly depend on the tonnage 
required for shipment, and certainly if the demand for industrial 
consumption is fully maintained and that for shipment is equal 
to last year it is difficult to imagine any fall in prices. The out- 
standing feature of the market is the exceptional demand for 
small fuels, washed doubles making prices almost equal to best 
hards. Prices are very steady, the quotations at the pits being : 
—Best South Yorkshire hards, 12s. 6d. to 13s. 6d.; best Derby- 
shires, 12s. to 12s. 6d.; second qualities, 10s. 6d. to lls. 6d.; 
washed doubles, lls. 6d. to 12s. 6d.; seconds, 10s. to IIs. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THe Cleveland pig iron market has shown a slight 
improvement since the last report, and there is now a better 
feeling of confidence. The crisis in they Balkans appears to be 
the only thing that stands in the way of a further forward 
movement, but in spite of this serious obstacle the market is 
showing a very satisfactory steadiness. A fair amount of 
business has been transacted in Cleveland pig iron this week, 
though not in large quantities, because makers consider the 
prices too low. Inquiries on both home and foreign account 
ave of a substantial kind. A good indication of the state of 
business is afforded by the stores, the quantity of iron in which 
is usually largely increased during January and until the begin- 
ning of the spring shipments. This month, however, the 
stock has shown a decrease, On Wednesday the total was 
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236,413 tons, as compared with 241,845 on December 3lst, 
a reduction of 5432 tons. This week buyers have been very 
keen to place orders for early f.o.b. delivery of No. 3 G.M.B. 
Cleveland pig at 65s. 9d., but sellers were not to be found at 
that figure, and the general quotation now is 66s., which has 
been readily paid. No. 1 Cleveland iron is 68s. 6d.; No. 4 
foundry, 66s.; No. 4 forge, 65s. 9d.; and mottled and white 
iron each 65s. 3d.—all for early delivery. 


Hematite Pig Iron. 

Very satisfactory and encouraging accounts continue 
to be given of the East Coast hematite pig iron industry. 
Throughout the district there is a very busy state of affairs, 
and as orders are well held, there is every chance of the present 
activity continuing for some months to come. There is a full 
demand for iron on local as well as general home account. 
On local account steelmakers are very big users, the tonnage 
used weekly being a large proportion of the make. The past 
week has seen no change in the condition of the market, which 
remains very firm. The price for East Coast hematite mixed 
numbers is strong at 83s. for delivery over the next few months, 
and some special makes are commanding as much as 84s. and 
85s. It is estimated that 276,000 tons of hematite were pro- 
duced during the past quarter, as compared with 210,000 tons 
in the corresponding period of 1912. 


Iron-making Materials. 

The amount of business passing in foreign ore is on 
a very small scale, consumers being well stocked. The deliveries 
on contract are very heavy, averaging close upon 8000 tons 
per working day. Market rates are based on 22s. 9d. for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees. The position 
in regard to coke is a good deal easier. Spot lots of medium 
furnace kinds are reported to have been sold at 25s. to 25s. 6d. 


Manufactured Iron and Steel. 

Throughout the Northern district the activity in the 
manufactured iron and steel trades is marked. Producers of 
all descriptions are very busily employed, many firms having so 
much in hand that they cannot enter into further contracts for 
anything like early delivery. The orders held are of a very 
extensive character, and there is every reason to believe that 
the present briskness will be of long continuance. The ship- 
ments of finished iron and steel during the past quarter showed 
an increase of over 8000 as compared with the last quarter of 
1911. The quantity exported totalled 182,319 tons. Quota- 
tions for all descriptions of mantfactured iron and steel are 
firmly maintained. Common iron bars are £8 15s.; best bars, 
£9 2s. 6d.; best best bars, £9 10s.; iron ship plates, £8 ; iron ship 
angles, £8 15s.; iron girder plates, £8 2s. 6d.; iron boiler plates, 
£8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, 
£8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7; steel 
bars, basic, £8; steel bars, Siemens, £8 5s.; steel ship plates, 
£8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. 6d.; steel sheets, singles, £8 15<.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8, all less the usual 
23 per cent. f.o.t. Steel rails are £6 15s., and steel railway 
sleepers £7 2s. 6d. net f.o.b. Cast iron railway chairs are £4 10s. 
to £4 12s. 6d.; cast iron pipes, l}in. to 2in., £6 12s. 6d. to £7; 
3in. to 4in., £6 5s. to £6 7s. 6d.; Sin. to 24in., £6 to £6 2s. 6d.; 
and cast iron columns, plain, £7 to £7 5s., f.o.r. at makers’ works. 
The quotation for iron and steel galvanised corrugated sheets, 
in bundles, is £12 15s. to £13 f.o.b., less the usual 4 per cent. 


Coal and Coke. 

Extreme quietness characterises the Northern coal 
markets, buyers being somewhat backward. For next month 
sellers are offering freely, but consumers are holding off in the 
firm belief that prices have touched top and are now steadily 
on the down grade. On the other hand, coalowners aver that 
the markets are very steady, and that time will support that 
view. Best Durham gas coal is quoted 15s. to 15s. 6d., while 
second qualities are 14s. 9d., and special sorts up to 16s. 6d. 
Bunker coal is generally in good request, with an adequate 
supply. Business has been done this week in ordinary Durham 
bunkers at 14s. 44d. f.o.b., but as a rule 14s. 6d. is named, best 
kinds being 15s. and specials 15s. 6d. to 16s. Coking coal is in 
good demand at about 15s. The coke market is a little easier, 
there being a much better supply. The general quotation for 
average blast furnace kinds is in the neighbourhood of 25s., 
though many sellers are inclined to hold out for a higher figure. 
A to 3ls. is quoted for foundry coke, whilst gas coke is put at 
18s. to 19s. 


Cleveland Miners’ Wages. 

A considerable advance in wages, one of the largest 
recorded, has been conceded to the Cleveland ironstone miners. 
A further conference between the mineowners and the miners’ 
representatives was held at Middlesbrough last Friday. During 
the course of the proceedings it was stated that the owners’ 
offer of an advance of 6.35 per cent. made at a previous meeting 
had been placed before the men in the district, and the deputa- 
tion had been instructed to ask for an advance of 7} per cent. 
Ultimately an advance of 7 per cent. was agreed upon by both 
parties. The wages at the Cleveland mines are now 40} per cent. 
above the standard of 1879. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Quiet Business in Warrants. 


THE pig iron warrant market was quieter in the early 
part of the week. Demand was slow and prices were tending 
easier. Consumers appear to have made. fair purchases in the 
last two weeks, and as the demand has fallen away to a consider- 
able extent speculators have found less occasion to operate. 
Business has been done in Cleveland warrants since last report 
from 66s. 9d. to 65s. 3d. cash, 67s. 14d. to 65s. 8d. one month, 
and 67s. 9d. to 66s. 3d. three months. Transactions have also 
occurred at 66s. 8d. for delivery in twenty-nine days, and more 
recently at 65s. 8}d. twenty-one days. There is every appearance 
of a large consumption of Cleveland pig iron taking place this 
year in Scotland, and the recent arrivals are on a more liberal 
scale, last week’s imports at Grangemouth from Middlesbrough 
and district amounting to 10,177 tons and exceeding those of 
the corresponding week of 1912 to the extent of 5147 tons. 


Fair Business in Scotch Pig Iron. 

There has been considerable pressure put on makers 
of Scotch pig iron to make deliveries to consumers, and the 
output is fully maintained, there being ninety-two furnaces 
in blast, compared with eighty-five at this time last year. While 
warrants have been weak and lower, values of Scotch pig iron 
are maintained. Govan and Monkland are quoted f.a.s. at 
Glasgow, Nos. 1, 77s.; Nos. 3, 75s. 6d.; Carnbroe, No. 1, 81s. 6d.; 
No. 3, 76s. 6d.; Clyde, No. 1, 82s.; No. 3, 77s.; Calder, Summer- 
lee, and Gartsherrie, Nos. 1, 82s. 6d.; Nos. 3, 77s. 6d.; Langloan, 
No. 1, 83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 
8ls.; Eglinton, at Ardrossan or Troon, No. 1, 77s.; No. 3, 76s.; 
Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Dalmellington, at Ayr, No. 1, 78s. 6d.; No. 3, 76s. 6d.; Shotts, 
at Leith, No. 1, 82s.; No. 3, 77s.; Carron, at Grangemouth, 
No. 1, 83s.; No. 3, 78s. perton. The shipment of pig iron has 
been somewhat larger, but the movements of materials are 
being obstructed by a strike of carters in Glasgow, which is now 
in its second week. About 2000 men are idle. Fortunately, 
the men in the employment of the railway companies continue 
at work, else the state of matters would have been much worse. 





As it is,some works have had to stop from want of fuel and 
material and because it has been impossible to get their products 
delivered. 


The Hematite Trade. 

The business in hematite warrants has recently been 
inconsiderable in the open market, but it is reported that con- 
sumers have been large purchasers of West Coast hematite for 
delivery at their works in Scotland in the course of the next few 
months. Large supplies are also being drawn from the North- 
East of Scotland, and the current output of Scotch hematite 
is the greatest on record. The price of Scotch hematite pig iron 
is 88s. 6d. for delivery at the steel works. There is every pros- 
pect of a large and steady consumption of this class of iron for 
many months to come. 


The Malleable Iron Trade. 

There is continued activity at the malleable ironworks 
of the West of Scotland. Fair orders have been coming to hand 
for bars both for home use and export. The official accountant 
reports that an examination of the makers’ books for November 
and December shows that the net selling price at the works was 
£7 6s. 8. 7d. per ton, and this figure does not admit of any change 
in the wages of workmen. The prices to the public remain on 
the basis of £8 10s. for crown bars, less 5 per cent. discount, 
Clyde delivery. 


Great Activity in Steel. 

The steel works are quite as busy as ever, and in a 
number of cases they are much behind in deliveries. This 
state of matters has been aggravated by the carter’s strike, 
which in quite a number of cases has arrested delivery of ma- 
terials. The grievance is a very real one in the case of goods 
that were going by ship, and it is reported that extra freight up 
to 15s. per ton by rail has had to be paid in order to get goods 
shipped at other ports, it having been impossible to have them 
caited to the ship’s side at Glasgow. In the majority of cases, 
however, where steel works are engaged on contracts for ship- 
building material, delivery is being made by rail direct to the 
shipyards, without the necessity of cartage. The present state 
of the trade is quite exceptional in this respect, that demand is 
about equally pressing both for home use and shipment. In 
former times it has frequently happened that when the home 
trade has been quiet, the export demand has been active, and 
vice versé; but now both departments require special atten- 
tion, and the efforts of makers are taxed to the utmost in order 
to satisfy the demands of the trade. The matter of prices has 
had due attention, and the prevailing view at the moment 
appears to be that values are quite high enough already. The 
recent break-away in the warrant market enables this attitude 
to be taken without scruple, but it is impossible to foresee how 
the course of the market and costs of output may affect the 
question hereafter. The rise in costs is quite a serious item, 
and one which it is very difficult to modify. Current quotations 
of steel at Glasgow are :—For angles, £8 ; ship-plates, £8 7s. 6d.; 
bars, £9; and boiler-plates, £9 2s. 6d., less the usual 5 per cent. 
discount. 


The Coal Trade. 

A considerable falling-away in the coal shipments at 
Glasgow is due indirectly to the carters’ strike. It has delayed 
the discharge of goods at the harbours, so that vessels could not 
be got ready for shipping coal. The supply is thus increased 
for other purposes but there has been little change in prices. 
For the better qualities of house coal and single nuts 6s. per ton 
has been charged in some instances, and steam coal, splint, and 
nuts are firm. Ell coal is quoted f.o.b. at Glasgow, 13s. 6d. to 
l4s.; steam coal, 13s. 6d. to 14s.; splint coal, 14s. 6d. to 15s.: 
treble nuts, 13s. 6d. to 14s.; doubles, 13s. to 13s. 6d.; and singles, 
13s. to 13s. 6d. House coal has been in excellent demand for 
home use, and the inquiry for all furnace qualities is strong. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff. 

AFTER a satisfactory week, with a succession of very 
heavy tonnages, there was a natural expectation on the part 
of coal owners and freighters of Cardiff and the district that 
another good week was certain. Authorities were satisfied that 
substantial business was to come in from the British Admiralty, 
and that the needs of the Austrian and Italian navies would 
require continued cargoes of British steam coal. Latest :-— 
It has been stated in shipping circles that tonnage has been 
taken up freely for German coaling depots. Quotations :— 
Best Admiralty large steam, 19s. to 19s. 6d.; best seconds, 
18s. 6d. to 19s.; seconds, 18s. 3d. to 18s. 6d.; ordinaries, 17s. 6d. 
to 18s.; best drys, 18s. 6d. to 19s.; ordinary drys, 17s. to 18x.; 
best bunker smalls, 15s. to 15s. 3d.: best ordinaries, 14s. 3d. to 
14s. 9d.; cargo smalls, 13s. 9d. to 14s. 3d.; inferiors, 13s. to 
13s. 6d.; washed smalls, 15s. to 15s. 6d.; best Monmouthshire 
black vein, large, 17s. 9d. to 18s.; ordinary Western Valleys, 
17s. 3d. to 17s. 9d.; best Eastern Valleys, 16s. 9d. to 17s. 3d.; 
seconds, 16s. to 16s. 6d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, 
17s. 6d. to 18s. 6d.; smalls, 14s. to 15s.; No. 2 Rhondda, large, 
15s. 6d. to 16s.; through, 14s. to 15s.; No. 2 smalls, 13s. to 14s.; 
best washed nuts, 16s. to 17s.; seconds, 15s. to 16s.; best washed 
peas, 14s. 6d. to 15s ; seconds, 13s. to 14s. Patent fuel, 23s. 6d. 


foundry, 29s. to 31s.; furnace, 27s. to 28s. 6d. Pitwood, 20s. 9d. 
to 2ls. 


Newport (Mon.). 

The very substantial work done at this port last week 
was shown by the total of exports of coal. These amounted to 
115,905 tons to foreign destinations and 13,814 tons coastwise. 
There was not so much being done in forward business, due in a 
great measure to the irregular arrival of tonnage. This induced 
buyers to follow a waiting policy. Colliery owners held an 
independent position, and were satisfied that buyers should be 
similarly free. As they were well booked, they were not at all 
disposed to lower their quotations, and modify recent figures, 
The news from the East of a possible resumption of hostilities 
was such, also, as to suggest cautious action. Smalls were 
searce and strong. No alteration in patent fuel. Pitwood 
irregular. Latest :—Complaints made of loading pressure. 
and many vessels were waiting for berths. Colliery owners 
have very full order books, and are not willing to accept lower 
prices. Still complaints are heard that buyers are hanging 
back. Smalls scarce and strong. Pitwood steadier for prompt. 
Prices :—Best steam coal: Best Newport black vein, large, 
17s. 6d. to 17s. 9d.; Western Valleys, 17s. to 17s. 6d.; Eastern 
Valleys, 16s. 6d. to 17s.; other kinds, 15s. 9d. to 16s. 6d.; best 
smalls, 13s. 6d. to 14s.; seconds, 12s. 6d. to 13s. Bituminous 
coal: Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. to 17s. 6d. 
Patent fuel, 22s. to 22s. 6d. Pitwood, 20s. 9d. to 21s. 3d. 


Swansea. 

A decrease occurred last week in colliery business and 
the trade of the port. This was,as might be expected, the result 
of the stormy weather. There was no alteration in the general 
condition of the anthracite coal market, but the undertone dis- 
played this week was weaker. Swansea large was freely offered 
for immediate delivery at reduced figures, but owing to the 
continued shortage in supply of ready tonnage, sellers had all 
their work to do in keeping pits working. In the steam coal 
market there was much steadiness. Prices :—Anthracite coal : 
Best malting, large, 22s. 6d. to 24s. 6d. net ; seconds, 20s. 6d. 





to 2ls. 6d. net; big vein, large, 18s. 6d. to 20s. 6d., less 2. 
red vein, 15s. 9d. to 16s. 6d., less 2}; machine-made cobbles, 
21s. 9d. to 23s. 9d. net; Paris nuts, 23s. 6d. to 26s. fd, net ; 
French nuts, 24s. to 27s. net ; German nuts, 24s. to 26s, 6d. 
net ; beans, 18s. 6d. to 21s. 6d. net ; machine-made large peas, 
lls. 3d. to 13s. net ; rubbly culm, 7s. 9d. to 88. 3d., loss 917 
duff, 4s. 9d. to 5s. 6d. net. Steam coal: Best large, 17s, 9q’ 
to 19s., less 24; seconds, 15s. 6d. to 17s., less 24; bunkers” 
13s, 6d. to 16s., less 24; small, 11s. 6d. to 14s., less 2}. Bity. 
minous coal: No. 3 Rhondda, 18s. 3d. to 19s. 6d., less 24; 
through, 15s. to 16s., less 2}; small, 13s, 6d. to 15s., less 9)" 
Patent fuel, 20s. to 20s. 6d., less 24. = 


Iron and Steel. 

Nothing of special interest can be recorded of the 
iron and steel industries, which continue with a fair degree of 
vigour. In pig iron a steady output was maintained by Messrs, 
Baldwin, at Landore. At Dowlais the whole of the works were 


busily engaged; the blast furnaces and the Bessemer and 
Siemens furnaces did full time. As regards the Goat Mill, jt 
turned out a large tonnage of long lengths of heavy rails, tin 
bars, &c., and the sleeper press was not behindhand in the 
general activity. The Big Mill was occupied with sole plates, 
curves, light rails and other materials for the use of the collieries, 
Fitting and locomotive departments well occupied. Latest 
quotations :—Iron ore: Rubio, Newport, 21s. 6d. to 22s. Oy 
Swansea Metal Exchange the following prices ruled :—Pig 
iron: Hematite mixed numbers, 81s. cash, 81s. 4d. month: 
Middlesbrough, 65s. 2d. cash, 65s. 6d. month ; Scotch, 71s. 34 


cash, 71s. 7d. month; Welsh hematite, 90s. 9d.; East Coast 
hematite, 89s.; West Coast, 90s. Steel bars: Siemens, 
£5 17s. 6d. to £6; Bessemer, £5 17s. 6d.; heavy sections, £1) 10s, 
to £6 15s. 


Tin-plate. 

In the Swansea district there has been a deyree of 
slackness, due, of course, principally to the falling off through 
the Eastern troubles. We note that up to the present the 
tin-plate mills which were idle at the end of the year have not 
been restarted. The demand for tin bars is very good and 
slightly in excess of make. Prices :—Ordinary sheets, 15s,; 
ternes, 25s. 6d.; C.A. roofing sheets, 30 g., £9 to £9 5s.; big 
sheets for galvanising, 30 g., £9 to £9 5s.; finished black plates, 
£10 15s. to £10 17s. 6d.; galvanised sheets, 24 g., £12 4s. to 
£12 10s. Block tin, £226 &s., £223 15s. three months. Other 
quotations :—Copper, £68 12s. 6d. cash, £69 three months, 
Lead: English, £17 5s.; Spanish, £16 15s. Spelter, £26 5s, 
per ton. Silver, 28%d. per ounce. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Tue Britisx ‘“ Nictausse ’’ BorterR Company, Limited, asks 
us to state that Mr. Wm. Yorath Lewis has been appointed 
managing director of the company. 

On and after February Ist the address of the Machine Tool 
and Engineering Association, Limited, will be Queen Anne’s. 
chambers, Tothill-street, Westminster,S.W. Telegrams, * Tool. 
exib, London.” Telephone, Regent 125. 

THE SevsoN ENGINEERING ComMPANY, Limited, of 85, Queen 
Victoria-street, and Lambeth-hill, asks us to announce that 
owing to a mistake on the part of the authorities its name has 
been omitted from the current telephone directory, and that its 
telephone numbers are as before: Bank 341 and Central 11779. 

Mr. E. F. Cox asks us to state that he is resigning his position 
as burgh electrical engineer at Wishaw on February 15th, and 
that he has formed the firm of Cox and Danks with a view of 
putting down a forge for making general forgings, but more 
especially buffers for railway wagons. The name and address 
of the firm will be Cox and Danks, Wishaw. 

Mr. Lee Murray, M.C.E. (Melb.), M. Inst. C.E., M.I.E.E., 
M.I. Mech. E., who recently retired from the position of general 
manager of Messrs. Bruce, Peebles and Co., Limited, engineers, 
Edinburgh, has started business on his own account at 10, Nor- 
folk-street, Strand, London, W.C., as engineering representa- 
tive—buying, inspecting, &c.—for firms and corporations in 
the Colonies and abroad. Telegrams: ‘* Yarrumeel, London.” 

Mr. C. E. C. SHawrFretp having resigned his position as 
president of the Incorporated Municipal Electrical Association, 
consequent on his accepting another appointment necessitating 
his leaving municipal employ at an early date, the council has 
filled the vacancy by electing as president of the association for 
the remainder of the term, 1.e., until the annual convention in 
June next, Mr. J. E. Edgcome, of Kingston-on-Thames, hon. 
treasurer and past president. 





Frre Protection ror St. Pavur’s CaTHEDRAL.—Work has 
recently been carried out on an extensive scale for the protection 
from fire of St. Paul’s Cathedral. An experiment made in 
May last showed that two motor engines of the London Fire 
Brigade, working in unison, could throw a jet of water over the 
main dome on a clear, still day, but with so little force as to be 
practically useless. The Dean and Chapter of St. Paul’s 
entrusted the work of fire protection to Merryweather and Sons, 
after consultation with the Cathedral architect, Mr. Mervyn 
Macartney. The novelty of the arrangement provided is a 
dry main laid from the outer wall of the Cathedral to the height 
of 60ft. No water will be kept in it, and in case of fire the 
London Fire Brigade will couple its engines to the outside ends 
and at the same time link short lines of hose to the ouilets 
nearest to the scene of fire. It is expected that greater efli- 
ciency and speed will be gained by not having to lay long lines 
of hose direct from the engines. In each corner of the Cathedral 
4in. cast iron pipes have been carried up to the 60ft. or cornice 
level and the system has been continued by smaller pipes to the 
topofthedome. Asa protection against frost the whole of these 
pipes are now being covered by F. Leroy and Co. 


Tue CuHapwick Trust.—The Chadwick Trust, founded in 
1895, under the will of the late Sir Edwin Chadwick, K.C.B., 
has arranged for a series of public lectures to be delivered during 
this year in London and certain provincial towns. The object 
of the Trust is the promotion of sanitary science in all or any 0! 
its branches in various ways indicated by the founder or othier- 
wise at the discretion of the Trustees. The first of the courses 
of lectures will be given on Friday evenings, February 7th, 
14th and 2Ist., at 8.15 p.m., at the Royal Sanitary Institute, 
Buckingham Palace-road, by Mr. H. Percy Boulnois, M. Inst. 
C.E., on ‘Hygiene of the Home.” The chairman of the 
Chadwick Trust, Sir William J. Collins, will preside on the first 
evening. In April, Dr. J.T.C. Nash will give three disquisitions 
on “ The Evolution of Epidemics,” at the London County Hall, 
Spring Gardens. Sir Alexander Binnie, M. Inst. C.E., will be the 
chairman on behalf of the Trust at the first lecture. In June, 
Dr. F. W. Mott, F.R.S., will give a course at the Royal Society 
of Arts under the title of “Nature and Nurture in Mental 
Development.” Sir James Crichton-Browne, F.R.S., also a 
Chadwick Trustee, will preside at the first lecture. Among 
the lectures in contemplation for the provincial cities are tho-e 
on “ The Public Milk Supply : Some Criticisms and Suggestions 
from the Public Health Standpoint,” by Professor Henry R. 
Kenwood, at Manchester; and on “ Water Supply,” by Mr. 
E. P. Hill, M. Inst. C.E., at Birmingham. Glasgow, Bristol and 
other cities of the kingdom will also be provided with Chadwi« k 
public lectures during the year. All the lectures will be free 
and open to the public. The secretary to the Trust, to whom 
all communications should be addressed, is Mrs. Aubrey Richard- 
son, 8, Dartmouth-street, Westminster. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, «ec. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A BrIsK trade has been done in all the leading branches 

of the iron and steel industry, and much firmness is shown in 
srices. The scarcity in supplies of pig iron continues, and this, 

as well as the increasing demand, will lead to advances in price 
before long. At present M.60 p.t. for forge pig, M.63 p.t. for 
basic, and M.63 to M.65 p.t. for No. 3 foundry pig have been 
the ruling quotations. From the manufactured iron department 
gratilying accounts are given, both as regards demand and prices. 
Bars meet with strong request, but the underquoting at a recent 
tendering in Hanover has caused some weakness in quotations, 
and dealers generally are rather disinclined to purchase freely, 
expecting prices to go down. The difference between the 
dealers prices and those quoted by the bar mills at the 
tendering above mentioned was M.4 to M.6 p.t. The majority 
of the bar mills are reported to be well provided with orders that 
will keep them occupied for three to four months, making them 
independent of fresh work for the present. The business in 
plates and sheets is pretty good, and rates can be well maintained. 
In wire rods a satisfactory condition is reported. Deliveries 
in December have shown a decrease of 5000 t. compared with 
November, 1912, total deliveries being 40,100 t., 14,000 t. being 
exported, while 26,100 t. went into home consumption. There 
has not been any change in the pipe trade since previous letters ; 
orders come in regularly and rates have been well maintained. 


Coal in Germany. 
The position of the coal trade is healthy and firm, 
consumption being generally on the increase. A brisk business 
has also been done in coke. 


Austria-Hungary. 

During this week and last a fairly good business was 
done in raw and finished iron, and producers expect demand and 
quotations to improve strongly as soon as the troubles in the 
Balkans have ceased, for consumers and dealers have been 
holding back with their orders since October. Both in pit 
coal and in brown coal a very strong tone can be noticed, con- 
sumption being very brisk. 


Increasing Life in Belgian Trade. 
Strength and animation already noticeable at the close 


of last year have continued without any change, and the | 


accounts from the various departments of the raw and finished 
iron market state activity to be steadily increasing, with prices 
moving upwards. Since the beginning of the last quarter 
quotations have been raised 8f. to 10f. p.t. The current prices 
in the Charleroi district are 89f. to 90f. p.t. for basic, 90f. to 92f. 
p.t. for foundry pig, 83f. to 84f. p.t. for forge pig. Most of 
the shops and factories are engaged to their fullest capacity ; 
semi-finished steel sells briskly, quotations having met with a 
rise of 3.50f. p.t. on January Ist. This quarter’s output has 
already been disposed of. The inland quotations of the Belgian 
Steel Convention are as follows :—Raw bars, 119.50f. p.t.; 


steel billets, 134.50f.; and raw plates, 137f. p.t., free 
place of consumption. Export quotations show a slight 
upward tendency and are:—For steel billets, 104s. to 
106s. p.t.; plates of jin., 109s. to Ills. p.t.; bars, 103s. to 


104s. p.t., f.o.b. Antwerp. At the end of 1911 quotations were 
on an average 20s. to 22s. p.t. lower than at present. Owing to 
rising demand from abroad a slightly better feeling could be 
noticed in scrap iron. At a tendering of the Belgian State 
Railways offers of inland and French dealers were rather higher 
than expected, varying between 64f. and 67f. p.t. for common 
scrap and 70f. to 75f. p.t. for iron and steel scrap. Consumption 
in finished iron remains exceptionally strong, and the tendency 
of prices is all upwards, causing consumers to place fresh orders 
freely, because a further rise in quotations is expected before 
the end of this quarter. Foreign consumption, which had shown 
a slackening off in November, has become very brisk again and 
the outlook is regarded as decidedly favourable. Some heavy 
oversea contracts are holding out. Prices for basic and iron 
bars are £6 3s. to £6 6s. and £6 8s. p.t. for export. In the begin- 
ning of January iron bars were raised 5f. p.t., 175f. to 185f. p.t. 
being now quoted, free Charleroi district. Wire rods stand at 
180f. to 185f. p.t. The plate and sheet trade has also been touched 
by the general upward movement, and £6 16s. to £6 17s. p.t. 
could be realised for basic plates, jin. plates standing at £7 to 
{7 2s., and sheets £7 4s. to £7 6s. p.t.. f.o.b. Antwerp. Hoops 
have well maintained the former price of £7 6s. p.t. Inland 
quotations for all sorts of wire nails have been advanced 10f. 
p.t. Export price for rails has been raised 2s. p.t. by the 
Comptoir des Aciéries, present quotation being £6 p.t. The 
business in rails is lively ; at the end of last quarter an order for 
16,000 t. steel rails for Denmark and Spain could be secured. 
The Belgian coal trade is healthy and improving. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, January 15th, 1913. 

Biast furnace production is being stimulated to the very 
limit in the Pittsburgh district. Fifty-one furnaces out of a 
total of fifty-four are running full, as against forty-three fur- 
naces a month ago. The crude steel shortage is interfering with 
full production, and not over 85 per cent. of the sheet and tin 
plate capacity of Western Pennsylvania has been occupied 
recently on account of the scarcity of crude bars for rolling. 
All over the west the demand for structural material is beyond 
precedent, and builders who will not need material until next 
summer are contracting for it at the present time. A good 
many large purchasers are now endeavouring to contract for 
bars, shapes, and plates for third quarter delivery on the basis 
of present prices. Five finishing mills are about to establish 
facilities to manufacture crude steel on account of the great 
searcity prevailing. Besides this,much new construction work 
is being planned to increase the general steel output. Projects 
are being considered for the utilisation of by-products of coke to 
supply the increasing mill demand. The construction of a mill 
in Canada by the Steel Corporation will be pushed early next 
spring. The Harriman Lines have increased their order for 
locomotives to 241, and the Baldwin Works, of Philadelphia, 
have secured the bulk of the order. The American Locomotive 
Company has just booked orders for eighty-two locomotives, 
of which seventy-five are for the New Haven, and the St. Paul 
is contracting for 6000 cars, which brings the number now under 
negotiations up to 27,000. The copper market is strong under 
heavy sales. The latest figures show an increase of 19,000,000 Ib. 
in stocks. Electrolytic is 17}. Production will be increased ; 
local stocks are not in excess. Spot tin is easier and recent sales 
of 90 tons are reported. 








Conrracts.—An order for a large steel-framed building 
covered with corrugated iron was placed with Fredk. Braby and 
Co., Limited, Glasgow, on January 11th, on condition that they 
would have it prepared and shipped to Mexico within two weeks. 
This firm had the whole contract prepared, laid out for inspec- 
tion, bundled, marked for shipment and delivered to the steamer 
for shipment on the 22nd inst., i.e., in eleven days from receipt 
of the order. 








BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Brean 4, South ppton-buildings, Ch y-lane, W.C., at 8d. 





each 

The date first given is the date of application ; the second date at 
the end of the y is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent, 


STEAM ENGINES. 


22,349. October Ist, 1912.—Rorary Exastic FLuip PRsesuRE 
ENGINES OF THE REVOLVING CYLINDER Type, J. R. da 
Costa, 13, Granville-road, Newcastle-on-Tyne. 

A is a non-circular roller path in the interior of which is 
mounted a heavy mass B on excentrically disposed trunnions 
CD. The mass B acts as a fly-wheel and is bored out from oppo- 
site faces to form two parallel cylinders in which pistons E F 











work. 
mounted. Guide rods J J depending from the lugs work within 
suitable bores formed in the mass B. Steam is admitted from 
the pipes K and finds its way by suitable slots and passages 
to the cylinders. Similar slots and passages conduct the 
exhaust steam to the outlet L. The admission and exhaust are 
controlled by the movement of the fly-wheel.—January 8th, 
1913. 


CONDENSERS AND FEED WATER HEATERS. 


4547. February 23rd, 1912.—ApparatTus FoR HEATING AND 
Pumptnc Borer Feep Water, D. B. Morison, Hartlepool 
Engine Works, Hartlepool, Durham. 

A rotary pump A removing the water of condensation from 
the condenser B discharges into an elevated heater C of the spray 
type, in which the water is heated by exhaust or low-pressure 
steam. The discharge from the heater is connected to the inlet 
end of a multi-stage rotary feed pump D, which discharges the 
heated water to the boilers. The heater C is provided with a 
water reservoir E containing a float F which operates a valve G 
through which supplementary feed water may be delivered into 
the system. The same float F also operates another valve H 
connected with the discharge pipe J from the multi-stage feed 
pump to the boiler. The arrangement is such that when there 
is a deficiency in the supply of feed water and the water level 
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in the reservoir of the heater is reduced below the normal, the 
float by falling opens the supplementary feed-water supply 
valve G and additional water is delivered into the system. 
Alternately, if at any time the supply of feed water is greater 
than is required for the boilers and the level in the water reser- 
voir rises above the normal level, the float opens the valve H 
connected to the discharge pipe J and water is by-passed into 
the condenser, so that it becomes reduced in temperature before 
re-entering the pumping system. The float F may also control 
the valve K in the discharge pipe from the heater for the purpose 
of throttling the flow of water to the feed pump D should the 
water level in the reservoir E fall below a predetermined limit. 
In apparatus constructed according to this invention the work- 
ing of the pumps being maintained they are continuously 
supplied with a sufficiency of water irrespective of the amount 
of feed water delivered into the boilers, and facilities are 
afforded for the continuous condensation of steam in the heater 
and for the de-aeration of the heated water.—January 8th, 1913. 


STEAM GENERATORS. 


58. January Ist, 1912.—IMPROVEMENTS IN STEAM GENERATORS, 
E. Pielock, Landsheeterstrasse, 14, Berlin, Germany. 
The engraving shows the invention applied to the case of a 


These pistons carry lugs on which rollers GH are | 


locomotive boiler. The upright fire-box A is joined to the hori- 
zontal tube barrel B by means of an intervening chamber C. 
The gases rising from the fire-grate D are compressed in passing 
through the restricted neck E, and on expanding into the upper 
portion of the fire-box F are divided up by the water tubes G. 
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They are again compressed in the restricted passage H and are 
deflected by a fire-brick wall J within the chamber C. The wal 
J thus becomes incandescent and helps to complete the combus- 
| tion of the solid matter in the gases. Ash, &c., falls down to 

the bottom of the chamber C and is not carried into the fire 
' tubes K. These tubes are provided with baffle fins in their 
interior, as indicated at L.—January 8th, 1913. 





| 13,033. June 3rd, 1912.—IMPROVEMENTS IN Stream Borers, 
| "4, J. Boult, 111-112, Hatton-garden, London, E.C 

| Ais the furnace, B the water and steam drum, C the upper set 
| of water tubes, D the central set, E an evaporating set, F a tube 
| supplying the set C with water, G, one of the tubes of the set C. 
H is the tube discharging hot water, J is the tube feeding the set 
D with water, K is one of the tubes of the set D, L is the} tube 
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discharging hot water, M is the tube supplying the set E with 
water, N is one of the tubes of the set E, P is the tube discharging 
steam. Q is cold water, R is heated water, S is hot water. 
T, U, and V are baffle plates. The manner in which the apparatus 
is intended to work is obvious from this description of its parts. 
—January 8th, 1913. 


INTERNAL COMBUSTION ENGINES. 


26,038. November 2Ist, 1911.—BaLaNncinG RECIPROCATING 
Enornes, F. W. Lanchester, 53 Hagley-road, Edgbaston, 
Birmingham. 

In the engraving this invention is shown as applied to a four- 
cylinder internal combustion engine of ordinary construction 
for the neutralisation of the “‘ secondary ” vibratory forces due 
to the angularity of the connecting-rods. Two parallel shafts 
| A Bare fitted parallel to the crank shaft C and are geared to run 
| in opposite directions at twice the crank shaft speed by means 
| of a chain F and gear wheels GH. These are provided with 
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rotating bob weights E D in or about the plane of symmetry 
of the engine. The motions of these bob weights neutralise 
each other in respect of lateral motion, but combine in respect 
of their vertical component to give in effect a simple harmonic 
vertical motion whose phase is arranged to be contrary to that 
of the error of motion of the pistons; that is to say when the 
pistons are at the top and bottom position the bob weights are 
always at their lowest positions. Several modifications are 
described and an explanation is given of the manner in which 
the bob weights act to neutralise the vibrations.—January 8th, 
1913. 
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TELEGRAPHS AND TELEPHONES. 


January Ist, 1912.—IwpROVEMENTs IN WIRELESS TELE- 
GRAPH RECEIVERS, Guglielmo Marconi, LL.D., D.Sc., and 
Charles Samuel Franklin, both of Marconi House, Strand, 
London, W.C. 

The object of this invention is to render receivers more sensi- 
tive and capable of recording the signals received. A series 
wound dynamo or other dynamo having a similar characteristic 
curve is connected in series witha battery and a detector such as a 
Fleming valve, carborundum, or othercrystal. It is well known 
that at acertain potential the current in sucha detector increases 
rapidly until it reaches with some detectors a saturation value, 
and the effect of introducing the dynamo is to make this increase 
of current very much more rapid. Energy is, in fact, given to 
the circuit by the dynamo at the right moment and this energy 
increases the strength of the signals in the telephone or other 
indicator. By running the dynamo at a sufficiently high speed 


86. 


the circuit becomes unstable and the small additional potential | 
applied to the circuit on the incidence of a wave produces an | 


N°86 





increase of current which is limited only by the saturation current 
of the detector. This current may be made use of to work a 
relay and printer or sounder. As, however, the current does 
not decrease again when the small applied potential is removed the 
circuit, including the printer or sounder or other indicator, should 
also include a second relay, whose function is to break or interrupt 
the dynamo and detector circuit as soon as the current in the 
latter reaches a value sufficient to work the first relay. It is 
preferable to employ no iron in the construction of the series 
dynamo, but it is possible to use iron if it is well laminated and 
worked at a low magnetic density. In the upper diagram S is 
the secondary of a receiving transformer, C the usual condenser 


across it, D a detector, T a telephone, D’ a series wound or similar | 
dynamo, B a battery, and R a variable resistance by which the | 


potential may be adjusted. In the lower diagram a telephone 
transformer H is interposed between the telephone and the 
detector, and a second dynamo D” is inserted in the telephone 
circuit. If preferred the dynamo D’ may be omitted from this 
latter arrangement.—January 8th, 1913. 


2456. January 30th, 1912.—IMpRovEMENTS IN AERIAL Con- 
DUCTORS USED IN WIRELESS TELEGRAPHY, Marconi’s Wire- 
less Telegraph Company, Limited, and Charles Edmond 
Prince, both of Marconi House, Strand. 


This invention relates to improvements in the aerial con- | 


ductors used in wireless telegraphy by means of which the direc- 
tion from which signals are coming may be determined. The 
left-hand diagram shows two closed circuit aerials A A! set in 
planes approximately at right angles to one another with two 


detector circuits connected to a key K, so that by rapidly chang- | 
ing the key from one position to the other it is possible to com- | 


pare the sounds produced in the telephone T by the currents in 
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the two aerials. 


mitting station is shown on the right, A being a directional aerial 
and a a non-directional aerial, such that the intensity of the sig- 
nals produced on it is equal to the maximum signals obtainable 
on the aerial A. For the purpose of determining the direction 
from which signals are coming it is then only necessary to reduce 
the signals on a till they are equal to those on A; for instance, 
by means of a rotating coupling B so arranged that the angle 
through which the rotating partis turned to produce equality 


Any well-known method of equalising these | 
sounds may be employed, such as adjustable resistances R. | 
An alternative method of ascertaining the direction of the trans- | 


will have an unsymmetrical truck arrangement. This lack of 
symmetry is obtained by securing the truck on that end of each 
section which is under the middle of the cab rigidly to the 
section frame and supporting the other end of each section frame 
by a pivotal connection to the truck on that end. The two 
running gear sections may be connected together only by the 
pivotal connections between the cab and the frame sections, 
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but it is preferable to employ also a connection between the 
adjacent ends of the section frames. This connection is in the 
form of an articulated joint, which prevents any lateral move- 
ment between these ends while still permitting the sections to 
move with respect to one another around the articulated joint 
when the locomotive is going around a curve in the track.— 
January 8th, 1912. 


| 26,295. November 15th, 1912.—IMPROVEMENTS RELATING TO 

ELECTROMAGNETIC Brakes, The Magnetbremsen-Gesell- 

schaft Mit Beschrankter Haftung, of Colditzstrasse, Berlin- 
Tempelhof, Germany. 

In the preferred constructional form illustrated in the draw- 

ing members composed of non-magnetisable material are inter- 

posed between the carrier and the adjacent portion of the brake 
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magnet. The brake magnet is indicated at M, M, being the 


two stops of the magnet, C, C,, being layers of non-magnetisable 








| 


carrier, U the frame of the vehicle, S the track rail, and A, Aj, the | 


material interposed between the carrier M, and thestops Ay Aj). | 


—January 8th, 1913. 


SHIFS AND BOATS. 


2907. February 5th, 1912.-IMprovep ConsTRUCTION OF 
Suips, J. Carmichael, Crookston, Eaglescliffe, R.S.O. 
Durham. 


The double bottom A is stepped down to a lower level at B, 
| which is the horizontal margin plate taking the place of the well- 


terminates above the upper surface of the disc, and in commun). 
cation with the upper end of the oil-feed pipe. A tapering ring 
is mounted upon the base and surrounds the fluid-dispensing 
dise to form a mixing chamber, and a conical flame spreader is 





invertedly disposed with its apex concentric with the chamber 
of the fluid-dispensing disc. The surface of the spreader 
adjacent the rim of the chamber of the fluid-dispensing cise 
is provided with a plurality of oil passages to conduct the oij 
to the fluid-dispensing disc. There are four claims. 


1,039,809. TUNNELLING Macuineg, L. H. Rogers, New 
York, N.Y., assignor to Case Tunnel and Engineering Com. 
pany, a Corporation of Arizona.—Filed January 3rd, 1911. 

The machine has a central frame with a hollow shaft journalled 
in it. A front head is fastened to the shaft, and grinding wh.vels 
are journalled to the head. Air motors on the head rotate the 
grinding wheels. A motor is fixed on the central frame, and 
gearing is interpose «between it and the shaft to rotate the 
latter. Grips are adjustably connected to the central fraine, 
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while a cylinder, supported by a rear frame, encircles the shaft. 
A piston is arranged in the cylinder fastened to the shaft, and 
supporting rollers and guide rollers are journalled in each frame, 
and means are provided to inject compressed air into the shait, 
as well as means to lead compressed air into the cylinder on 
one side of the piston, to move longitudinally the shaft, and on 
the other side thereof longitudinally to move the cylinder, and 
with it the rear frame. There are seven claims. 

1,040,973. PRESSURE-CONTROLLED MEANS FOR HyDRO-CARBON 
Burners, C. O. Barion, San Francisco, Cal.—Filed Jun¢ 
11th, 1911. 

An elongated tubular casing has in the middle of its length 


| @ pressure chamber and a steam inlet fitted with a valve is con 


| known inclined margin plate, the extent of the stepped down | 


part both in breadth and depth being adjusted to afford a sufti- 
| cient amount of riveting to bring the connection up to the proper 
strength, so that a greatly reduced gusset plate C can be used 
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corresponding in bottom width with the breadth of the recess 
formed by stepping down. This gusset plate is securely riveted 
to the bottom of the recess by the single bar connection D, and 
in addition by a double angle connection E to the tank top at 


nected with the upper end of this casing, and a steam pressure 
regulator is associated with the inlet. This regulator has a 
spring pressed diaphragm in it. Means for admitting steam direct 
from a boiler to one side of the diaphragm are provided and 
there is connection between the diaphragm and the valve of the 
steam inlet, for shifting its position on a change in steam pres 
sure. A controlled oil feed is connected to the lower end oi 
the casing and to the opposite side of the pressure chamber. 





A ported slide piston regulates the supply of oil to the pressure 
chamber. An oil pressure regulator is associated wth the oil 
feed, a spring pressed diaphragm being arranged within the 
regulator. A steam by-pass connection is made between the 
pressure chamber and said oil pressure regulator for admitting 





of signals is equal to the angle required, so that no further | 
calibration or calculation is necessary.—January 8th, 1913. the upper level, which gives a further connection and stiffening 

| effect between the side frame gusset plate and the tank top and 
| at the same time provides bearers to receive the ceiling. At 


steam pressure to one side of the diaphragm, and there is con- 
nection between the diaphragm and the slide piston for varying 
the position of the latter in accordance with variations of pres- 





TRAMWAYS AND RAILWAYS. 


3231. February 8th, 1912.—IMPROVEMENTS RELATING TO 
Locomotives, The British Thomson-Houston Company, 
Limited, of 83, Cannon-street, E.C. 

This invention has for its object a novel construction of loco- 
motive, in which the guiding of the locomotive is divided in such 
a@ way as to minimise any tendency to lateral swinging of the 
locomotive or the building up of any movement which tends 
to increase in magnitude with each lateral movement and thus 
to deliver blows to the track and in which the wheel base is so 
flexible that it will easily operate around sharp curves. To 
this end the running gear of the locomotive is built in two inde- 
pendent sections, on which a single cab is mounted through two 
pivotal connections, and each of the two sections of the running 
gear is provided with trucks so arranged that the running gear 


the corner adjoining the shell plating a drain passage F is pro- 
vided.— January 8th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,039,194. FLUID-HYDROCARBON Burner, E. B. Raymond and 
C. R. Watson, Wichita, Kans.—Filed November 24th, 1911. 
The burner has an annular base carrying a concentric drip 
pan provided with a plurality of peripherally disposed air- 
admitting ports. A concentrically disposed oil-feed pipe pro- 
jects upwardly from the drip pan, and there is a fluid-dispensing 





dise provided with a concentric chamber, the upper rim of which 





sure within the pressure chamber. A hydro-carbon burner is 
connected to the pressure chamber. There are seven claims. 








Op CenTRALIANS.—The fifteenth annual dinner of the above 
association will be held on Saturday February 15th, at the 
Trocadero Restaurant, Piccadilly-cireus, W. The chair will 
be taken at 7.30 p.m. by Sir John Wolfe Barry, K.C.B., F.R.S., 
the president of the Old Centralians. The annual general 
meeting is arranged to precede the dinner, and will commence 
at 6.45 p.m. Further information and tickets can be obtained 
from Mr. G. W. Tripp, A.C.G.I., 4, Fairfield-road, Charlton, 
Kent. ‘Old Centralians” is the name of the association 
formerly known as Central Technical College Old Students’ 
Association, the change being made when the college became 
the City and Guilds (Engineering) College, and it is hoped that 
the new name will serve as an effective link with the past, 
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Jubilee of the Metropolitan Railway. 


On the 10th of the month the Metropolitan 
Railway celebrated its jubilee, having been opened 
for public service on January 10th, 1863. It was the 
result of a long series of efforts to deal with the over- 
crowded condition of the streets of London, which 
even then had been a cause of much inconvenience. 
Numerous suggestions, some of them of a grotesque 
nature, for coping with the question by means of 
railways of various kinds, were brought forward only 
to be rejected, and curiously enough the scheme 
eventually carried out was developed from a series 
of proposals worked out, not by an engineer, but by 
the then City Solicitor, Mr. Charles Pearson. These 
were enumerated in our columns in our issue of the 
10th of the month, and need not be again referred to 
here. Suffice it to say that as originally constructed 
the line extended from Bishop’s-road to Farringdon- 
street, with a branch from the former station to 
Praed-street. It was laid with the broad and ordinary 
gauges and was from the first a success. So much was 
this so that there was a general rush to Parliament to 
obtain powers to construct similar lines in other parts 
of the Metropolis. The number of Bills was so great 
and their proposals were so far reaching that a Special 
Committee of the two Houses was appointed to go 
thoroughly into the whole matter. This Committee 
decided that it would be desirable that there should 
be a complete inner circuit of railway, which would 
pass close to nearly all the principal termini and join 
the north and south banks of the Thames. This 
finding was eventually carried out and enlarged upon 
by the Metropolitan District Railway, which was 
incorporated in 1864. 


Irrigation of the Sahara. 


THE Government of French West Africa 
is devoting a sum of money for the services of an 
engineer to investigate the ways and means of irri- 
gating the vast desert regions stretching away from 
the rivers Senegal and Upper Niger. This decision 
has just been come to as the result of a journey of 
inspection undertaken several months ago by an 
official mission to ascertain the possibility of building 
the long-projected Trans-Saharian railway, which 
is intended eventually to be extended through the 
continent and to connect the South African system. 
The line could only become of practical realisation 
by creating sources of traffic, but this is considered 
quite feasible by regulating the river Niger in such 
a way that it would supply water to the innumerable 


courses that extend for hundreds of miles, and, in com- | 


paratively recent times, maintained a fertile country 
where there is now nothing but a solitary waste 
traversed by dry river beds. The project is believed 
to be much easier of execution than the irrigation 
of Uvper Egypt. Every summer the Niger rises 
several metres and floods the surrounding country 
between Sansanding and Timbuktu, that is to say, 
a region of about the same area as irrigable Egypt, 
and it is proposed to build a huge barrage, say, at 
Tossaye, so that the water might be distributed 
into the ancient river beds and irrigate the inhospit- 
able desert between Timbuktu and Arawan. At 
the same time, the termination of the railway to 
Kayes on the Senegal would deprive that river of its 
traffic, which can only be carried on at seasons when 
the water is sufficiently high, and it is proposed, 
therefore, to utilise the Upper Senegal for irrigation 
purposes. It is hoped to elaborate a scheme for 
converting the Sahara and Senegal deserts into rich 
agricultural territory which would permit of the laying 
down of railways that would eventually put West 
Africa into direct communication with Algeria, 


Experiments with Road Surfaces. 


e 

SomE instructive experiments with various 

types of road surfaces have for some time past been in 
progress under the direction of a committee appointed 
by the Road Board. In three places—Sideup, 
Kingston Vale, and Fulham—separate sets of sur- 
faces have been laid down by different contractors 
and authorities, and the Road Board Committee has 
had them all under careful observation. During the 
month this committee published an interim report 
setting out the results of its investigations up to 
November of last year and though naturally it has 
been unable to come to any final conclusions, it is 
accumulating a mass of particulars which will doubt- 
less eventually be of considerable value. Several 
points are brought out prominently in the report. 
One is that an ordinary water-bound macadam road 





is practically worn out after a year, and another is 
that bitumen, tar, asphalt, and similar substances 
occupy the field in the surfaces under trial practically 
though not absolutely to the exclusion of other mate- 
rials. Three great objects to attain in roadmaking 
are that the road should wear well, be dustless, and 
be waterproof. Tarry or bituminous binders appa- 
rently fulfil these conditions better than anything 
which has hitherto been tried. As was to be expected, 
the wear and behaviour of the different sections of 
road surface tried have varied considerably. Some 
have up to now proved better than others, but the 
trials have not lasted long enough for it to be said that 
this order of things will be maintained, and future 
reports will be looked forward to with interest. 


German Cable to West Africa. 


On the 19th of the month the German South 
American Telegraph Company completed the sections 
of its cable from Monrovia (Liberia) to Lome (Togo- 
land) and from the latter port to Duala (Cameroons), 
the total length of the new portion being about 
1550 miles. This cable, which starts from Emden 
and proceeds via Teneriffe, forms the first direct 
connection between Germany and its West African 
Colonies. Up to the present messages have been 
transmitted partly by English companies, the con- 
tracts with whom lapsed in February last, and it had 
therefore been agreed between the German South 
American Telegraph Company and the German 
Government that these sections should be completed 
by that date. The estimated cost of laying the sec- 
tions amounts to £312,000. A reduction in the tariff 
from Germany to Togoland and the Cameroons has 
been made from M.3.95 and M.4.60 per word respec- 
tively to a uniform rate of M.3.65. It has been 
decided to continue the cable to German South-West 
Africa by April Ist, 1919, on which date the agree- 
ments with the English telegraph companies are to 
expire. 


The Weser Water Power Scheme. 


A Brix has been recently presented to the 
Prussian Chamber respecting the proposed execution 
of an extensive scheme for utilising the waters of the 
Upper Weser and its tributaries for the production 
of electric energy. A total amount of £442,500 is 
required for the purpose, of which only £245,000 will 
be spent at first. It is proposed to construct three 
power stations, one at the dam on the Eder, near 
Hemfurt, at a cost of £93,000 ; a second station near 
Helminghausen, on the Diemel, at a cost of £20,000 ; 
and at a later date one at Miinden, costing £184,000 ; 
the cost of connections and sub-stations for the entire 
scheme is estimated at £145,000. The three stations, 
when completed, will supply current to a district with 
an area of 2500 squaro miles and a population of 
600,000, and they will have a total capacity of 41 
million kilowatt-hours. The power will be supplied 
by the State either directly to the municipalities or 
to a company to be formed by them. The two dams 
on the Eder and Diemel were originally built for the 
purpose of regulating the supply of water to the 
Rhine-Leine Canal, and it is therefore proposed that 
the canal administration shall receive 1 pfennig 
(about one-eighth of a penny) per kilowatt-hour sup- 
plied. It is calculated that the demand for electric 
current will amount to 10 million kilowatt-hours 
for the first year, and therefore the dearest of the three 
works, that at Miinden, will only be built when the 
demand reaches 34 million kilowatt-hours. This 
station will also be used for regulating the water supply 
to the Weser, and in connection with it extensive 
harbour works will also be constructed. 


Aeroplanes and Airships. 


THE remarkable activity of airship construc- 
tion in Germany, and the long voyages undertaken 
by some of these craft under favourable weather 
conditions, have strongly impressed the French 
authorities, who have until now always displayed 
a cautious attitude towards the dirigible balloon, 
bnt if the services rendered by the balloon for military 
purposes are not so important as had been expected, 
owing to the difficulty of making observations on 
land from necessarily great heights, there is a growing 
impression that they would be very useful for taking 
observations at sea. While, therefore, the number 
of aeroplanes is steadily increasing for military pur- 
poses, it has recently been decided to purchase thirty- 
five dirigibles, each having a capacity of about 20,000 
cubic metres, which will be employed mainly for 
naval work, and the naval aeronautical equipment 
will be completed by a large number of hydrovols. 
A sum of 27,000,000f. is to be voted shortly for the 





purchase of these vessels and machines, as well 
as for the creation of stations around the coast. 
These stations will be situated in the south of France, 
in Algeria and Tunis, so as to command the western 
part of the Mediterranean. There will be a station 
on the Atlantic, and three aviation centres within 
reach of the North Sea, one for dirigibles and two 
for hydrovols. The programme is to be completed 
within the next four years. It will be noted that 
the airships will be of much greater capacity than 
those already existing in France, from which it is 
deduced that their duties are not to be confined to 
observation. 


Prussian Railway Estimates. 


As reported in these columns two months 
ago, the sudden increase of traffic in the great indus- 
trial district in the West of Germany took the Prussian 
Railway Administration completely by surprise, 
and resulted in a general disorganisation of traffic 
and extensive losses to almost all branches of industry 
in this district. In order, however, to prevent a 
recurrence of this disastrous state of affairs next 
autumn, the Prussian Government has introduced 
additional estimates amounting to about £3,000,000. 
This sum it is proposed to spend on rolling stock and 
on the construction of sidings, &c., involving the 
laying down of about 185 miles of additional lines in 
the Railway Administration districts of Cologne, 
Essen, Elberfeld, Miinster, Hanover, Aitona, and 
Saarbriicken. It has not yet been found possible 
to estimate with any exactness the cost of the works 
required, and further extensions may prove necessary 
in addition to those provided for in the Bill. It is 
stated in the explanatory memorandum accompany- 
ing the proposal that the next Railway Loan Bill 
will contain a detailed report as to the extent and 
cause of the late disturbances in the traffic. 


Cable Lines for Passengers in Italy. 


THE development witnessed in Italy during the 
last few years of the cableway as a means of transport 
and the immediate prospect of its use becoming even 
more general for the conveyance of passengers to 
many of the resorts of health and pleasure situated 
on the hill-tops has induced Signor Giolitti’s Govern- 
ment to form a Commission of high standing under 
the presidency of Ing. De Corné, member of the 
Committee of Public Works, for the purpose of study- 
ing the merits of aerial lines, of supervising the new 
method of locomotion. and of bringing it into harmony 
with the regulations for the protection of life and limb 
now extant in the case of railways, tramways, and 
similar public services. The existing laws of 1907 
and 1908, though well framed for their purpose, 
regard aerial cableways as adaptable to all uses except 
human traffic, and the new system cannot be governed 
by the regulations to which railways are subject on 
account of the uncertainties and consequent legal 
complications which would occur. The task before 
the commissioners is therefore to frame a code 
which shall apply specially to the granting of con- 
cessions to companies started for the aforesaid 
purpose. Government control over the construction, 
maintenance, and working of the lines will be insisted 
on, and its limits defined, while a detailed study is to 
be made of the various cableways now running and a 
report drawn up of the results obtained by them from 
the technical and commercial points of view. The 
Commission has just begun its work, and has already 
discovered that careful pilotage will be necessary to 
steer between the Scylla of consideration for private 
initiative and the Charybdis of respect for the life 
of one’s neighbour. 


An Employers’ Liability Scandal. 


Berore the Paris tribunals a judgment 
was recently given in favour of an employer who 
claimed damages from a medical man for giving 
bribes to a workman who visited him for the treat- 
ment of injuries arising out of an accident It was 
a small matter, but as establishing a principle it 
opens the way for correcting what has become a 
crying abuse. The French law puts the employer 
absolutely at the mercy of the workman. Should 
a man meet with an accident the employer has no 
right to influence him in the choice of a doctor. 
Consequently, there are many hundreds of prac- 
titioners in Paris who make a speciality of accident 
cases, and attract men by giving them an “ advance ”’ 
on their first visits and paying them smaller amounts 
each time they return for the same case, these sums 
going, of course, to swell the fees which have to be 
paid by the insurance companies. Any slight accident 
‘* ineapacitates ’’ a man for two weeks, greatly to 
the detriment of the employer. Not only is work 
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interfered with by the frequent absence of men, but 
the heavy sums that have to be paid by the insurance 
companies compel them to advance their rates, until 
4} or 5 per cent. is a common premium to pay in 
small engineering shops, which labour under the 
disadvantage of having these “ accident’’ doctors 
at their doors. The judgment referred to, while 
welcome as upholding a principle, is, unfortunately, 
a very weak weapon with which to fight this abuse. 
Scandals of this kind will grow in all cases of “ social 
reforms,” where the wage earner finds himself with 
all the privileges on his side. 


French Coaling Stations. 


THE Panama Canal awakened considerable 
hopes amongst some of the French colonies, especially 
Guadeloupe and Martinique, which expected to reap 
immense profit by providing ports of call on the route 
between Panama and Europe. The situation of these 
colonies has never been brilliant, and they looked 
upon the opening of the canal as a turning point in 
their history. The French Government was there- 
fore invited to send a mission to the West Indian 
colonies to investigate the desirability of creating 
big ports and providing coaling facilities. The 
report of the mission has just been published, and 
completely demolishes the claims of the colonies to 
be provided with extensive harbours. As Guadeloupe 
is 95 miles and Martinique 148 miles out of the new 
navigation route, it is hardly likely that vessels would 
go there when there are more convenient ports at 
Jamaica, Cuba, Haiti, and Porto Rico. The only 
possible hope lies in the chance of the French shipping 
companies going out of their way to stop at French 
colonial ports, but this traffic is much too small to 
justify the expense that would be necessary to carry 
out new harbour works. The French West Indies 
are therefore not likely to profit from the opening of 
the Panama Canal. The outlook for the Society 
Islands as a place of call in the Pacific is, however, 
more encouraging, and it is possible that Tahiti will 
become an important coaling station, but opinion is 
still undecided as to whether the French possessions 
will benefit appreciably from the new navigation 
route. 


The German Aviation Fund. 


As reported last month, the proceeds of the 
German National Aviation Fund amounted to about 
£350,000. At a meeting of the Administrative 
Committee of the Fund, which was convoked on the 
29th of the month, general principles were laid down 
concerning the expenditure of the money. The most 
important task was considered to be the training of 
aviators, which is at present entirely in the hands of 
the aeroplane factories ; and it was decided to make 
grants out of the fund to men who have already 
obtained their pilot’s certificate after a preparatory 
training ina factory. As an encouragement to young 
aviators prizes of about £50 are to be awarded for 
flights of one hour, with an additional £50 for each 
extra hour; prizes are also to be given for total 
distances flown during a season. It was at first 
suggested that the fund should be employed to a con- 
siderable extent in building landing-places for aviators 
throughout the country, but it is now proposed that 
these should be constructed by the municipalities, 
with the assistance of contributions from the fund 
where necessary. The principle is held that no indus- 
try should receive direct subventions, and, conse- 
quently, no grants will be made to aeroplane factories. 
‘On the other hand, it is proposed to establish an 
institution in which all new aeronautical inventions 
will be tested by experts. It is estimated that the 
entire fund will be spent in from three to five years. 


Additional Electrification on the Brighton Line. 


Tue London, Brighton and South Coast 
Railway Company announced during the month its 
intention to proceed immediately with the electrifica- 
tion of further portions of its line, these amounting 
in all to some 150 miles of single track. The total 
length of single line converted for electric operation, 
taking into account the 70 miles already at work, 
will, when the proposed work is completed in, say, 
four years, be about 220 miles. This is a distinctly 
significant step of the Brighton Company, and it is 
prima facie evidence that the results of the working 
of the 70 miles of line already electrified must have 
been eminently satisfactory. They have, we believe, 
even surpassed anticipations in this direction. The 
decision is interesting also in that the main line to 
Brighton is to be electrified as far as Coulsdon and 
the main Portsmouth line as far as Cheam, the former 
some 15 and the latter about 14 miles from London, 





Of course, the reason for stopping short at Coulsdon 
may well be that the train service to this point is 
denser than it is to points beyond, but it is difficult 
to understand why the electric equipment of the 
Horsham and Portsmouth line should stop short at 
Cheam, which is, comparatively speaking, a wayside 
station with a less frequent train service than has 
Epsom, two miles further on. The current for the 
present extensions will be obtained as heretofore from 
the generating station at Deptford of the London 
Electric Supply Company, where additional plant will 
have to be laid down, and the present rolling stock 
will have to be reinforced by some 200 further motor 
ears, making 250 in all. 


The Lake Constance Regulation Scheme. 


On the 30th of January a conference 
between official representatives from Switzerland, 
Austria, Prussia, Bavaria, Wiirttemberg, Baden, 
Alsace-Lorraine, and Hesse was held at Constance for 
the purpose of considering a new Swiss project for 
regulating the water level of Lake Constance. All the 
States represented expressed their desire that the 
matter should be hastened on as much as possible, 
and a committee was appointed to investigate the 
project from a technical and economic point of view. 
Many proposals have been brought forward and dis- 
cussed in past years, without, however, leading to 
any practical result, but the question has become more 
urgent since the regulation of the Austro-Swiss 
portion of the Rhine, which increased the danger of 
floods in the villages bordering on the lake. It is 
proposed to construct a movable weir at Stein, where 
the Rhine leaves the lake, whereby the high-water 
level will be reduced by about 23ft. to 1313ft. above 
the level of the sea, while the low-water level will not 
be less than 1307ft. It is also stated that by this 
means shipping conditions on the Rhine below the 
lake will be so much improved that it will be possible 
for traffic to continue for two months more in the year 
than at present. Up to the present nothing is known 
of the financial side of the project, but it has been 
proposed that the costs should be covered by the 
various States concerned in proportion to their interest 
in the scheme. 


German Military Airships. 


CONSIDERABLE activity has recently been 
displayed in the construction of airships for use in 
the German Army. During January a dirigible 
constructed by the Zeppelin Company at Friedrichs- 
hafen, to take the place of the Z I., having successfully 
completed its trial trips, was taken over by the 
military administration. Two more airships, the 
Z1V. and the Z V., have been ordered from the same 
company, of which one will be ready during the 
present month and the other by about June. These 
dirigibles are of the same type as the Zeppelins already 
in commission. The Parseval Company is also 
providing two more dirigibles for the German Army, 
of which one has just been taken over to replace the 
PII., while the other, the PIV., will be completed 
in the course of the summer. In addition to these 
orders, the M IV. is at present being reconstructed, 
and will be ready in May next, while a second Schiitte- 
Lanz airship, in the construction of which various 
improvements will be made on the strength of the 
experience gained in this system, has been ordered. 
The air fleet at the disposal of the German Army by 
the end of the summer will thus consist of at least 
5 Zeppelins, 2 Parsevals, 1 ““M”’ ship, and 1 Schiitte- 
Lanz, making a total of 9 airships. According to 
semi-official announcements, supplementary army 
estimates will shortly be laid before the Reichstag, 
which will doubtless include additional expenditure 
on the air fleet. The amount of these estimates has 
not yet been officially published, but it is rumoured 
that about £5,000,000 will be required. 


The Marine Motor as an Auxiliary. 


We have frequently referred to the advan- 
tage to a sailing ship of having an auxiliary motor on 
board, pointing out that it would save towage charges 
when entering or leaving port or when changing berths, 
and would save time in the event of a calm being 
encountered when on a voyage, adding at the same 
time that in case of the failure of the motor the ship 
would be no worse off than before. There is another 
point which we have not dared to press, lest we should 
be thought to be taking too optimistic a view of the 
possibilities, but this month has provided a dramatic 
instance of the point in question and emphasised it 
much more strongly than we should have ventured to 
do. The barquentine Earlshall, of Liverpool, has 








just arrived at that port after an experience which 
many sailing ships have not lived through, and her 
safety is attributed by her crew entirely to the fact 
that just before leaving Glasgow for her last voyage 
she had an oil engine of sufficient power to give 
her a speed of about 5 knots fitted on board. After 
putting back into Swansea for repairs she left that 
port on December 18th for Newfoundland. She was 
then caught in a series of heavy gales and lost her 
foremast and main topmast so that she became 
completely unmanageable. The captain then had 
the motor started up and turned back for Queenstown, 
where the ship duly arrived and after a certain amouni 
of clearing away of wreckage resumed her voyage tv 
Liverpool. The loss of the foremast practically 
destroyed her chance of running for safety before the 
gale, and there seems to be a good deal of justifica- 
tion for the claim that the motor was her salvation. 
At any rate, there is no doubt that it saved her from 
a very heavy salvage claim. With this example 
before them it is probable that shipowners may view 
with greater favour the possibilities offered by fitting 
auxiliary motors on their sailing ships. 


The Mont d’Or Tunnel. 


WHILE piercing the tunnel through the 
Mont d’Or for the new railway between Frasne and 
Vallorbe, which is being constructed to avoid the 
detour by Pontarlier, water has recently been 
tapped in such huge volumes as to cause consider- 
able damage to the galleries. The flow of water 
was about 5000 litres per second—say, 66,000 gallons 
per minute, or over 95 million gallons per day. Of 
still more serious import was the simultaneous drying 
up of the Bief Rouge, a tributary of the Doubs, the 
stoppage of a large number of factories running with 
water power, and the suppression of the water supply 
to certain villages. In fact, a considerable district 
traversed by the Bief Rouge found itself suddenly 
deprived of its means of existence. The tunnel is 
the longest on the Frasne-Vallorbe line. It has a 
length of a little more than 6 kiloms. (nearly 4 miles), 
and is at an altitude of 894 m. (say, 2930ft.) on the 
French side, and of 816 m. (2675ft.) on the Swiss. 
The water was tapped when the tunnel had been 
driven from the Swiss side for a distance of about 
4 kiloms. The water supplying the Bief Rouge 
obviously came through a fissure in the roof of the 
gallery, and has since been flowing down the Swiss 
side of the mountain into the river Orbe. It is 
hoped, however, that there will be no serious difficulty 
in walling up the fissure, and thereby diverting the 
water back into the Bief Rouge. Meanwhile, the 
accident has revived the controversy as to the 
wisdom of making the Mont d’Or tunnel, which, 
in the opinion of some geologists, will continue to 
drain water from the French Juras to Switzerland, 
and will, at the same time, give greater importance to 
Vallorbe to the detriment of Pontarlier. 


Boats and Davits. 


THE appalling loss of life in the Titanic 
disaster led instantly to an outery about the boat 
accommodation of ships and to severe condemnation 
of the existing regulations. It was known that these 
regulations were out of date and their revision was 
in contemplation, but the accident induced immediate 
action, and a Departmental Committee was appointed 
to inquire into the whole subject of the handling and 
stowing of boats and lifesaving appliances on board 
seagoing vessels. It was recognised that coasting 
and channel steamers must be considered separately. 
This Committee issued an interim report in the early 
days of the month. It is a sane and sensible docu- 
ment, free from hysterics, and if it recommends 
the carrying of more boats than a vessel can well 
accommodate, it does so because that was what was 
expected of it, and it makes no attempt to disguise 
the difficulties which are involved in the stowing and 
launching of boats. The report recommends that 
one open boat should be placed under each pair of 
davits, and that the davits should be fitted for the 
whole length of the ship with the exception of the bows. 
But, as eventhen accommodation could not be pro- 
vided for all on board, it is further reecommended— 
or shall we say, rather, suggested—that under each 
ypen boat a decked-over boat should be placed, so 
chat after the launching of the open boat it could be 
lowered from the same davits. 'The Committee fully 
cecognises the difficulties and stipulates that efficient 
means of preventing fouled falls should be sought. 
Where three boats under each pair of davits becomes 
necessary the difficulty is further increased and the 
Committee recommends that the use of life rafts 
should be permitted in place of some of the boats. 
[he report itself is only part of the whole inquiry, 
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The boats cannot be considered alone, and the 
influence of improved structural design of ships 
which the Bulkhead Committee is investigating must 
not be overlooked. 


The New French Battleships. 


FoLLow1na upon the excellent results 
obtained with the construction of the Paris and 
France in private shipyards, the Minister of the 
Marine has just obtained tenders for the building 
of the two battleships which are to be put on the 
stocks three months hence. These vessels will be 
a great advance upon any of those preceding them. 
They will have a displacement of 25,200 tons, a 
length between perpendiculars of 175m. (574ft.), 
and a beam of 27m. (91ft. 10in.). The central 
propeller will be driven by turbines and the outer 
propellers by reciprocating engines, the contract 
speed being 21 knots during a ten hours’ trial. A 
novel feature of these battleships is the quadruple 
turrets. The twelve guns of 340 mm. (13.38in.) 
bore will be placed in three axial turrets, and below 
these there will be twenty-four guns of 138.6 mm. 
(5.46in.). The thickness of the armour has been 
increased to 32 cm. (12.6in.); there will be double 
armoured compartments under the water-line as 
a protection against mines and torpedoes, and it is 
said that a new system is being adopted to minimise 


rolling. 


Across the Alps by Aeroplane. 


On the 25th of the month the Peruvian 
aviator Bielovucic, after awaiting a favourable 
opportunity for over three weeks, succeeded in cross- 
ing the Alps by aeroplane. Leaving Brigue in Switzer- 
land at twelve o’clock noon he ascended in a spiral 
to a great height and disappeared in the direction of 
the Simplon Pass. In about a quarter of an hour 
he was observed from the Simplon hospice flying at 
a height estimated at about 7500ft. above the level 
at this point. By the end of another quarter of an 
hour he had safely descended at Domo d’Ossola on 
the Italian side. From Brigue to Domo d’Ossola a 
direct line measures twenty miles. The aviator’s 
course was about twenty-two miles and the time taken 
approximately twenty-five minutes. It is the profile 
of the flight, however, rather than its plan which is 
of chief interest. Brigue is about 2230ft. above sea 
level, the summit of the Simplon Pass has an altitude 
of about 6590ft., while Domo d’Ossola lies at a height 
of about 900ft. The highest point reached on the 
flight was thus somewhere in the neighbourhood of 
14,000ft. above sea level. The latter part of the 
journey was made vol plané. The machine used was 
an 80 horse-power Gnome-engined Hanriot mono- 
plane. It may be recalled that in September, 1910, 
the aviator Chavez, also a Peruvian, accomplished 
precisely the same feat on a Blériot monoplane only 
to die a few days later from injuries received when 
alighting at Domo d’Ossola at the end of his flight. 
It would be wrong to suppose that Bielovucic's 
performance constitutes a sign of marked advance 
in the practice of aeronautics. Such feats as this, 
like Blériot’s cross-Channel flight of 1909, catch the 
attention of the public and are nearly always magni- 
fied out of their true significance. They are, however, 
worthy of record as showing the increasing daring 
and confidence of those practising the art of artificial 
flight. 


Safety at Sea. 


In a debate on the estimates of the German 
Home-office which took place in the Reichstag on 
the 25th of January, a discussion was held on the 


usual item of £1850 for the authorities entrusted 
with the investigation of accidents at sea. 


safety at sea. 


accidents. 


into this delicate subject. 


This was 
made the opportunity for discussing the question of 
A Socialist member spoke in favour 
of instituting an independent Imperial Shipping- 
office instead of the Seeberufsgenossenschaft, which, 
he said, had no power to enforce its regulations. 
He maintained that such an institution was opposed 
by the shipping companies, which preferred to risk 
the lives of passengers and crew rather than to be put 
to the expense of making sufficient provisions against 
He insinuated that the German Confer- 
ence on safety at sea had avoided going too deeply 
These remarks elicited 
a statement from a representative of the Government 
to the effect that a Bill was being prepared dealing 
with the question of accidents at sea in which tke 
conclusions drawn from the Titanic catastrophe were 


INSTITUTE OF ITALIAN NAVAL AND 


MECHANICAL ENGINEERS. 
(By our Italian Correspondent.) 
No: IV.* 
I HAVE chosen the four papers hitherto treated as 
being, to the English engineer at least, the most 
interesting in an interesting programme. Space 
compels me, and most unwillingly, to pass over the 
excellent .optimistic treatise by Ing. Laurenti on 
internal combustion motors for use at sea, and the 
discussion to which it gave rise, equally well sustained 
by Comm. Giuseppe Orlando and Prof. Belluzzo from 
the pessimist’s point of view. I should, however, 
be conveying an inadequate idea of the technical 
importance of the Congress were I to omit the descrip- 
tion by Major Nino Pecoraro, of the Naval Engineer- 
ing Staff, of the experiments conducted by himself 
and Cav. Peragallo during the last year in the Froude 
basin in Spezia Arsenal with a view to defining and 
tabulating the action of the Frahm anti-rolling tank. 
This paper was considered of such exceptional im- 
portance on account of the tangible results obtained 
that a vote of thanks by acclamation was passed to the 
author, while the meeting expressed, in a telegram to 
the Minister of Marine, its hope that the various 
naval arsenals of Italy would be forthwith endowed 
with every means necessary for pursuing and extend- 
ing research on a subject of such general concern, and 
on which Major Pecoraro had already thrown so much 


description of three types of anti-rolling tanks— 
Figs. 1, 2, and 3—the author dwelt for a_ time 
on the experiments made by Frahm, which, however, 
were unfortunately carried out in a basin whose 
limited dimensions rendered the results uncertain. 
By a mechanical arrangement a series of impulses 
of variable intensity and frequency, representing 
waves of a given steepness and period, and so of a 
certain length and height, was transmitted to the 
model ;, and thus, working with different models with 
and without tanks and bilge keels, Frahm collected 
some interesting results, as, for instance, those 
obtained with a model of the Ypiranga, the first 
steamer to be fitted with the tanks. These are set 
forth by Major Pecoraro’s method in Figs. 4, 5, 
and 6, each of which shows by a certain steepness 
of wave the maximum heeling angle reached by the 
model on waves of different periods with and without 
the tanks. The moderating action of these is at its 
highest under synchronous conditions and diminishes 
notably as the period of the wave decreases ; when, 
however, this period rises beyond that corre- 
sponding to synchronism the action of the;tank is 
continually lessened up to the point when, certain 
values of the period having been surpassed, it becomes 
absolutely negative and the oscillations are heavier 
with the tanks working than with them empty. This 
result is attributed by Frahm to the belief that the 
artificial method of wave production adopied is only 
true to reality in the neighbourhood of synchronism. 
In the case of wave periods less than that for which 





light. The question was, as Col. Russo pointed out, 
of the utmost importance from the military aspect, 
not only for the sake of straighter shooting, but | 
because metacentric heights, already considerable | 
in battleships, were tending to increase, entailing | 
corresponding increases of the moment of inertia, 
with periods kept within low limits, and thus resulting 
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TYPES OF ANTI-ROLLING TANKS 


The theory of{the Frahm tank was, as he justly 
remarked, one which could not be represented by 
formule, but only by curves. The defining of the 
motion of a vessel in a seaway, motion represented 
by an abstruse combination of two oscillatory move- 
ments, was a task which eluded all methods of research 
save the experimental method, the difficulties of 
which were in this case heightened by the fact that 
the water tank added a third oscillatory motion 
to the two already mentioned. Major Pecoraro’s 
studies had for the first time formulated the influence 
of the various concurrent factors ; they had cleared 
up much that had been nebulous in the influence of 
the air on the anti-rolling action of the water in the 
tanks; and they had reduced to tabular form the 
quantitative difference of efficiency between tanks and 
bilge keels at large and small angles of roll. This high 
opinion of the results of Major Pecoraro’s labours 
was fully endorsed by Col. Rota, head of naval con- 
structions in Spezia, who called attention to the 
modest statement of the author of the paper that his 
were not the first experiments made with models. 
With this, he said, that he must beg leave to differ, 
for Frahm’s experiments could not be ‘considered 
in a serious light, since his model oscillated in a 
recipient whose dimensions were not well chosen, 
Major Pecoraro’s experiments were the first real 
ones made with the navipendulum, and, with- 
out disclosing State secrets, he might inform the 
meeting that the S. Marco and the Dante Alighieri 
had already been fitted with anti-rolling tanks and 
that they were preparing to make practical experi- 


int an ever greater tendency of the ship to roll. | 


synchronism is manifested the intensity of the 
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Figs. 4, 5, and 6—YPIRANGA TESTS 


impulses exercised would fall short, while it would be 
excessive for greater periods. 

The experiments in Spezia Arsenal may be divided 
into two groups :— 

(1) Experiments on models with a view to ascer- 
taining the action of the tanks in calm weather. 

(2) Experiments with the navipendulum for the 
same purpose in a rough sea. 

In the first category the influence of the following 
factors on the behaviour of the water in the tanks 
was carefully noted :— 

A.—The variation of opening for the passage of 
water and air. 

B.—The period of oscillation of the ship. 

C.—The volume of water in the tanks. 

D.—The position of the tanks. 

A wax model was prepared on a scale of one-thirty- 
fourth representing a battleship of about 19,500 tons 
with a metacentric height of 1.70 m. and a period of 
simple oscillation of 7.3 sec. Three models of tanks 
of identical shape and dimensions were then made in 
sheet brass and fitted with air tubes and valves so as 
to regulate the passage of the air and water within 
certain limits. These tanks were fixed, in the number 
and manner required, in the centre of the model, 
which was put into conditions of trim, stability, and 
moment of inertia corresponding to those of the ship. 
The “ curve of extinction ” of the roll was then taken. 


fully taken into account. He said, further, that the 
recent German Conference had had positive results, 
and the Government was now clear as to its attitude 
at the forthcoming International Conference. 


ments with them in the month of January. 


But to return to the paper. After a summary The rapidity with which the roll was extinguished in 


calm water by the tanks is shown in Fig. 7, where the 
‘curves of extinction” will be seen with tanks empty, 








* No. Ill. appeared Januar) 31st. 
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and then filled with the equivalent of 60 to 100 tons | 


of water. Fifty-two simple oscillations are necessary 
when the tank is empty before the rolling angle 
decreases from 16 deg. to 2 deg.; nine oscillations, only, 
are enough when the tank has 70 tons of water in it. 
The influence of the volume of water in the tank | 
was determined by filling it with a quantity of water 
corresponding to 60 tons, 70 tons, 80 tons, and 100 

























the water-reduced the period of oscillation by about 
3 per cent.; in other words, the extinction of the roll 
took place with less rapidity. 

The effect produced by increasing the number of 
tanks was tested by fitting the model with two and 
afterwards with three of these inventions, each con- 
taining a volume of water corresponding to 70 tons, 
and placed where their efficacy is most marked. The 




















Pecoraro made a series of experiments with the same 
| model as before, but with a tank of different shape and 
size, with a corresponding displacement for the shi 
| of only 18,300 tons, with metacentric height of 2.40 m, 
| instead of 2.70 m. and a period of 7.4 sec. The tank 
| with 70 tons—nominal—water in it was placed suc. 
cessively in the four positions shown in Fig. 11 and 
the following results were tabulated :— 
































tons successively. It is obvious that with the increase resultant “curves of extinction” shown in Fig. 10 _ 
of volume the period of oscillation of the water in the | prove, as was to be expected, that two tanks are | Number of simple oscillations n cess:ry to 
tank increased also, and the following results were | more efficient than one and that three are better, Cinnditions of Acta} : ———— 
obtained :— again, than two. The difference is; however, not * | Pass pag 14 deg. Auton at | Arrive at 
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Fig. 7—INFLUENCE OF] WEIGHT OF WATER 


increased to 80 and to 100 tons. The simultaneous 
values of the weight of water in the tanks, of the meta- 
centric height, and of, the period were found to be as 
follows :— 





Water in tanks, tons, 0 60 70 so | 100 

(r—a) ... .. m| 1-70 | 1-564| 1-568| 1-571 | 1-579 

Period of model, sec. | 1-25 1-28 1-49 1-31 | 1-32 
i if « (44 7-47 | 7-51 | 7-64 | 7-7 


It is worth observing that the period of natural 
oscillation of the water in the tank when the volume 
of water is between 60 and 70 tons is from 1.28 sec. 
to 1-30 sec., and is extremely near that of the model 
with the tank working with the same quantity of 
water—1.28 sec. to 1.29 see.—while, on the other 
hand, it gets regularly more distinct from the period 
of the model as the quantity of water is increased. 
Here probably—suggested Major Pecoraro —lay 
the explanation of the decrease observed in the anti- 
rolling action when the water in the tank was in excess 
of a volume of between 60 and 70 tons. 

The action of the air on the water in the tank was 
shown in Figs. 7, 8, and 9. In the first it is seen how 
the closing of the air conduit rendered the tank almost, 
but not wholly, inactive, while Fig. 8 shows the differ- 
ence of the “ curves of extinction ’’ due to the varia- 
tion of the air aperture, which latter could be closed 
down to one-third without greatly reducing the 
rapidity of the anti-rolling action ; if closed, however, 
to one-sixth a notable effect was produced. The 
results of Major Pecoraro’s experiments under this 
head are summarised in the following table :-— 





| Number of simple oscillations necessary to 




















Conditions of trial. | Pass from 16 deg. | Arrive at | Arrive at 
to 5 deg. 2 deg. 1 deg. 

Tank empty... ... ... 24 | 52 70 
Tank with 70 tons and | 

valve open... ... ... 5 9 12-5 
Tank with 70 tons and 

valve open one-third 6 9-5 13 
Tank with 70 tons and 

valve open one-sixth | 8 13-5 18 
Tank with 70 tons and} 

valve shut ... £2 48 68 


{ The variation of the aperture for the pas:age of the 
water furnished similar results, as shown in Fig. 9 
and in the table below :— 





Number of simple oscillations necessary to 














Conditions of trial. | Pass from 16 deg. | Arrive at | Arrive at 
| to 5 deg. deg. 1 deg. 

Oe ne 24 5g 70 
Tank with 70 t-ns and 

valve open... ... ... 5 9 12 
Tank with 70 tons 

and valve two-thirds 

shut... . oes “— 9 25 


o | 
17 | 
U 





The reduction of the aperture given to the passage of 
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Fig. 8-EFFECT OF AIR VALVE OPENING 


It should be observed, added the author here, that 
when treating of less than 2 deg. an oscillatory motion 
is noted in the “ curves of extinction” when two or 
three tanks are employed, which is not found when 
experimenting with one tank only. This fact, 
which proves that the action of the water tends for 


a certain time to increase rather than to diminish the | 
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Fig. |O—EFFECT OF NUMBER OF TANKS 


rolling, is certainly due to a temporary discord 
between the phases of the movement of the water in 
the different tanks, a discord which is probably due 
to slight differences in the dimensions of the water 


passages or perhaps to the manifestation of accidental | 


passive resistances. 



































Fig. 11-HEIGHT OF TANKS 


The position of the tanks on board is not susceptible 
of great variations and their efficacy is not impaired 
by being placed fore or aft of the midship section. 
The height at which they are situated has, however, 
naturally a considerable influence on their efficiency, 
and in order to establish data on this point Major 
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Fig. 9—EFFECT OF WATER VALVE OPENING 


however, not practicable; position No. 2 is that 
usually adopted in the mercantile marine ; and posi- 
tion No. 4 would be preferable for battleships. 
Major Pecoraro next passed on to the efficiency of 
two types of bilge keels: (1) 60 m. long and 1.10 m. 
maximum projection; (2) 50m. long and 0.90 m. 
projection, as compared with single and double anti- 
| rolling tanks, and illustrated his conclusion in favour 
| of the latter by Fig. 12, in which it is seen how No. | 
| keels have more effect than No. 2,and how,the tanks 
/are more valuable than either, especially in_extin- 
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Fig. 12—EFFECT OF BILGE KEELS 


guishing’slight oscillations. The diagram was ampli- 


fied by tabulated data :— 





Number of simple oscillations 
| necessary to pass from 























Conditions of trial. 1) 4 geg.J10 deg.| 6 deg. | 4 deg. | 2 de. 
to to to to | to 
/10 deg.| 6 deg. | 4 deg. | 2 deg. | 1 deg. 
| Ship without bilge keels...| 6 12 1] 21 17 
| Ship with bilge keels No. 1] 2 2 3 6 u 
| Ship with 1 tank and 70 
| tonswater ... ... | | 2 1 2 2 
| Ship with 2 tanks of 70 
| tons watereach ... .. 1 1 1 1 — 
| 


| With one tank working there is therefore no advantage 
| in that system over that of bilge keels, while passing 
from 14 deg. to 10 deg. and successively to 6 deg., 
but below that angle the superiority of the tank 
becomes apparent. The loss of speed consequent 
on the use of bilge keels must also be taken into 
account, since the towing experiments made by Major 
Pecoraro demonstrated the fact that No. 1 bilge keels 
| subtracted about 0.20 knot, while the two tanks, 
entailing an increase in displacement of less than 200 
/tons, would not make any appreciable difference. 
On the hypothesis, therefore, that the quicker the 
‘rolling be extinguished in calm water the greater 
| may be said to be the steadiness of the ship, the deduc- 
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tion followed from the above experiments that tanks 
are far preferable to bilge keels. 
he experiments with the navipendulum, Russo’s 
apparatus, followed on the above with a view to 
determining the conditions of rolling ina ship with 
and without bilge keels and tanks, and were made 
ou the basis of a system of waves whose length and 
periods were gradually increased and whose height 
and length were proportioned according to laws 
usually observed in nature. The formula fixed was 
therefore the following :— 
L 
60 
fhe waves observed had periods in reasing from 
§ sec. to 20 sec., viz., lengths which varied from 100 m. 


H lm. 
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Fig. 13—NAVIPENDULUM TESTS—SHIPS WITHOUT TANKS 
OR KEELS 


io 625 m. and corresponding heights between 2.67 m. 
and 11.40m. The maximum steepness of the wave 
had an average of about 3.5 deg. 

The first series of experiments with the navi- 
pendulum started by taking a hypothetical ship 
without bilge keels or tanks and corresponding to the 
following data: 


Displacement, tons 19,500 
Metacentric height, m. 1-70 
7-28 


Period of simple oscillation, sec. ... i 
Ihe ‘curve of extinction’? adopted for the model 
was the one just shown prolonged upwards to 35 deg., 
und the experiments are summarised in Fig. 13, where 
ure to be seen the maximum lists of the ship without 
keels or tanks on waves of different periods and the 
ainplitude of the forced oscillations on the same waves. 
It is worth noting that the critical condition of syn- 
chronism is reached When the ship is in waves which 
correspond to a half period of 6-5 sec. less than the 
period of the vessel ; a phenomenon this, due to the 


fact that 


increase in amplitude of the oscillations, but this | 


decrease is observed above 10 deg. to 12 deg., so that 
the period at 7 sec. decreases by amplitudes of 20 deg. 
to 30 deg. 

In a second series of experiments with the navi- 
pendulum the case was taken of a ship fitted with 
hilzge keels No. 1; the metacentric height was 
unchanged and the period was fixed at that corre- 
sponding to 7.43 sec., which figure was deduced 
from the experiments made on the model of the hull 
fitted with bilge keels. The ‘** curve of extinction ”’ 
arrived at by trials made with the navipendulum was 
made from oscillations up to 35 deg., to which the 
model in calm water was subjected as in the pre- 
ceding case. The results of these experiments are 
given in Fig. 14, from which it is seen that the 
greatest amplitudes of oscillation are reached by the 
ship when in waves of a period between 12 sec. and 
13 sec., and that the maximum list of about 25 deg. 
increases to 35 deg. if the vessel is without bilge keels. 
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Fig. 14—NAVIPENDULUM TEST—EFFECT OF BILGE KEELS 

A third series of experiments with the navipendulum 
was conducted on the basis that the ship was 
fitted with two anti-rolling tanks each containing 
water corresponding to 70 tons. The period of oscilla- 
tion was here notably increased when the tanks were 
working and reached a value of about 9 sec. instead 
of the 7.3 sec. which was given by the model without 
tanks. This proves that the critical condition of 
synchronism manifests itself in the case of a ship with 
two tanks working when in waves of 16.5 sec period. 
The resultant curves are shown in Fig. 15, while 
Fig. 16 illustrates the difference between the behaviour 
of the ship with and without tanks. The efficacy of 
these latter is, as will be seen from the diagrams, in 
direct ratio to the period or to the size of the waves 
up to that point in which the conditions of synchronism 
arereached. In the case of waves of a period between 


8sec. and 11 sec. the maximum amplitude of the 
oscillations is reduced by the tanks by 39 per cent. 
up to 62 per cent. In waves of 12 sec. the ship with- 
out tanks would reach her maximum rolling angle of 
34 deg., which would be reduced to only about 5 deg. 
if she had her tanks working, the reduction due to 
these being about 85 per cent. in this case. The 
latter figure represents, in fact, the maximum reduc- 
tion, for in the case of waves of 13 sec. to 15 sec. 
period, it decreases from 79 per cent. to 43 per cent., 
and so on for waves up to 18 sec., at which point 
it falls off rapidly and vanishes. In the case of 
waves of 19sec. and 20sec., for instance, waves 
which would correspond to lengths of between 600 m. 
and 700m. and which the author admitted to be 
rarely met with, the maximum rolling angle reached 
with the tanks working is from 1 deg. to 2 deg. above 
that to which the ship would list if she had no rolling 
tanks at all. It may be argued from this that the 
tanks become impotent only under exceptional con- 
ditions, but this fact—as Major Pecoraro rightly 
pointed out—is not the case, for if the real period 
of a wave is scarcely ever 19 sec., yet the apparent 
period may even surpass this value if the ship’s speed 
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| Fig. 15—NAVIPENDULUM TEST—SHIP WITH TWO TANKS 


and course be taken into consideration, a case in 





| 

 widiels the phases of the rolling and the maximum 
| amplitude of the oscillations will be about the same 
|as would occur in waves where the real period | 
| was equal to the apparent. The tanks will therefore | 
| become impotent in practice more frequently than is 
generally supposed. To refer back to Fig. 16, in 
which the three series of experiments made with the 
navipendulum are compared, it will be seen that 
the bilge keels, when of the dimensions laid down, are 
of little use for waves of a less period than II sec. 
and are never very efficacious. The anti-rolling 
tanks on the other hand, work far better than the 
keels till the ship is in waves whose period is less than 

| about 15 sec., for waves of greater period there is a 
| slight superiority shown by the keels over the tanks. 
In practice, therefore, in a rough sea under normal 
| conditions there was no doubt, concluded the author, 








| of the immense advantage presented by the tanks 
| over their rivals. 

| ‘The action of the water in the tanks was, in these 
experiments, reproduced on the navipendulum repre- 
senting the ship by increasing the resistance to the 
rolling motion by means of the friction arrangement, 
which in Russo’s apparatus acts on the navipendulum 
and effects a ** curve of extinction ” of the rolling of 
this latter absolutely identical to the curve deduced 
from the rolling experiments made in calm weather 
with the model of the same ship fitted with tanks. 
The method followed is therefore identical with that 
for determining the action of bilge keels on a given 
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A. Ship without tank 

or Bilge Keels. 

B. Ship with Bilge Keels 
» = Tanks. 
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Fig. 16—-NAVIPENDULUM TEST—EFFECT OF KEELS AND 
TANKS 


hull in a rough sea, since, in this case also, the action 
of the keels on the navipendulum representing the 
ship is reproduced by increasing its resistance to the 
oscillatory motion up to the point in which the curve 
of extinction of the roll of the navipendulum coin- 
cides exactly with that of the model fitted with bilge 
keels and in calm weather. It may be seen that such 
an experiment does not give a faithful reproduction 
of real conditions. It may be observed that no sound 
proof is furnished of the action of the tanks by a theory 
formed from the action of the model in calm water, 
since the model describes, when rolling, a series of iso- 
chronous oscillations which decrease regularly, while 
the oscillations at sea have different amplitudes and 
phases. Whatever might be the value of such an 
objection it was certain, said Major Pecoraro, that a 
more faithful reproduction of the effect of the water 
on the. navipendulum could be obtained by applying 
to this instrument, in a position corresponding to that 
fixed for the ship, a little model reproducing the anti- 


The manner of preparing the navipendulum—see 


Fig. 17—was next described by the author. The 
scale chosen for the lengths was a6 instead of = as 


before, the object being to keep down the size of the 
model of the tank to be applied to the navipendulum 
and to save weight. The scale of weights hus re- 


sulted as rs and that of the moments of inertia as 77 
P fe 
To get a navipendulum with such a small moment of 
inertia it was necessary to prepare one on pur- 
pose in which the central part was represented 
by a mass of lead instead of being empty, and 
the instrument was then made to represent the same 
ship as in the former experiments, but of 18,300 tons 
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Fig. 17 -THE NAVIPENDULUM 


displacement, with a metacentric height (r — a) of 
2-40 m. and an oscillating period in calm water of 
12sec. The coexistence of such high values of (r — a) 
and of such a period was recognised by Major Pecoraro 
as exceptional in practice, but he was obliged to keep 
to them for technical reasons. 

The navipendulum was first made to correspond 
precisely to the ship not fitted with tanks; all the 
necessary operations were done after having applied 
to the navipendulum, in the position analogous to that 
fixed for the ship in respect to the centre of gravity, 
two small properly proportioned models of anti- 
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Figs. 18 and 19—EFFECT OF TANKS 


rolling tanks. The usual’piece of wood was then added, 
and on it was placed a steel ribbon whose tension was 
adjusted by trial so as to obtain the same “ curve of 
extinction ” of roll with the navipendulum as that 
given by the experiments with the model in calm 
water and without tanks. Thus the rolling of the 
navipendulum reproduced that of the ship with tanks 
empty and in calm water. 

The apparatus for the undulatory motion was made 
each time to represent waves of increasing period, 
and the experiments were prolonged to periods 
beyond the normal so as to be able to reach the 
critical condition of synchronism which—given the 
high value of the period of the ship—could only be 





rolling tanks to the proper scale. 





effected with waves of exaggerated period also, The 
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experiments were carried out (1) with the tanks 
empty and (2) with two tanks each containing a 
quantity of water corresponding to 100 tons. 

(1) Results of experiments with the tanks empty are 
shown in Fig. 18, which gives the diagram of the maxi- 
mum amplitudes of the roll in the variable period and 
in that of the forced escillations. The amplitude is 
almost constant and is insignificant till the ship is in 
waves of 16 sec. to 17 sec. period such isthe natural 





























| oscillations from the moment of opening the valve, 
whereas with the wave of 6 deg. the roll diminishes 
from 28 deg. to 3-5 deg. in the same interval. 

The air valve was opened in the various experi- 
| ments at different instants, viz., when the ship was 
| in different positions with respect to the wave. It was 

noticed, however, that the final result was almost 
always the same. The extent of the roll with the 
tanks working diminished constantly in about the 
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Fig 20—DIAGRAMS TAKEN WITH NAVIPENDULUM 


consequence of the high period of the ship. The maxi- 
mum list is about 22 deg. and is attained on a wave 
of 26 sec. period. 

(2) Experiments with two tanks working with a 
volume of water corresponding to 100 tons in each 
are seen in Fig. 19. The oscillations are slight and 
differ but little from the forced oscillations. These 
latter have an almost constant value, while the former 
increase in a hardly perceptible manner and attain 
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same degree, but the time necessary for the ship to 
reach the minimum angle of roll varied perceptibly. 

Fig. 21 shows an instantaneous disturbing influence 
D provoked artificially in the movement of the navi- 
pendulum when the tanks were working, and which 
was only felt for a very short time, since after a few 
larger oscillations the action of the tanks reduced 
the rolling. 

Fig. 22 represents the effect of variation in the 
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Fig. 2I—NAVIPENDULUM DIAGRAM SHOWING DISTURBING INFLUENCE AT D 


a maximum of only 5 deg. in the critical condition of 
synchronism. The results tally with those of Figs. 4, 
5, and 6. The single tank proved insufficient to 
educe the rolling perceptibly, and when working 


with the two tanks it was found that their great | 


efficiency was annulled almost instantly every time 
the air valves were closed. 

Three original diagrams taken by the apparatus were 
then shown by Major Pecoraro. Fig. 20 represents 
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the conditions of synchronism with two waves having 
a period of 26 sec. and a steepness of 6 deg. and 3 deg. 
respectively. These diagrams were obtained by 
closing the air valve to keep the tanks inactive and 


then opening it to allow them to work again. It will | 


be seen that as the water in the tank begins to work 
a progressive reduction of the amplitude of the roll 
is produced. In the case of the wave with 3 deg. 
steepness the ship’s roll is reduced from 22 deg. to 
about 2 deg. after from eighteen to twenty simple 
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opening of the air valve, the reduction of which caused 
the rolling to increase. With the valve closed and 
the tanks not working the maximum heel in the forced 
roll was 5 deg., and this was unchanged when the 
valve was open to one-quarter ; it diminished, how- 
ever, to 4 deg. with the valve half open and to 2 deg. 
with full aperture. 

The efficiency of Frahm tanks, concluded Major 


Pecoraro, was conclusively proved by the above 


of (Steepness of Wave)= a 
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| experiments, which had also demonstrated that this 
| efficiency was extremely high—as in the case of roll- 
| ing keels—when approaching the critical conditions 
of synchronism, in which conditions it seemed con- 
siderably superior to that of rolling keels of the largest 
dimensions possible in practice. 

It is known in Italian naval circles that this paper, 
which occupied a considerable time on account of 
its length, forms the nucleus of an important work on 
the means of combating rolling in ships which it is 





hoped that Major Pecoraro will before long offer to 
the public. The enthusiasm with which it was 
received has already been described. It represented 
the fulfilment of a mission, and the remarks which 
followed from Gen. Valsecchi, On. Salvatore Orlando, 
Col. Rota, Col. Russo, and Prof. Belluzzo took the 
form of approbation and of thanks to the author for 
the result of his year’s. work. Ing. Laurenti, i), 
acknowledging the gain to science effected by the 
study, put forward an argument which is interesting 
and uncommon. Great metacentric height in battle. 
ships, he said, was an unjustly calumniated factor, 
for whose character it was time that someone should 
pose as champion. It was treated as a necessary 
evil to be born but deplored, and yet it possessed an 
advantage which was not sufficiently taken into 
account. It gave by its very magnitude room for its 
own diminution if a part of the vessel became flooded, 
and thus constituted a reserve in the case of water 
getting into the hold. Anti-rolling tanks should hv 
considered as a means for allowing us to have great 
metacentric heights without the trouble now caused 
by them, and of so compensating any reduction which 
might take place during action. 

It was then announced that the Tripoli was to be 
fitted with anti-rolling tanks and the discussion wa 
brought to a close. 








AMERICAN ENGINEERING IN 1912. 
(By our American Correspondent.) 
No. II.* 
WATER SUPPLY AND SEWERAGE, 

AN investigation of water supply systems indicates 
that about two-thirds are owned by municipalities, 
while three-fourths get their supply by pumping, as 
against one-fourth by gravity. It is notable that the 
private plants are mainly in the smaller cities. ‘Two 
of the greatest water supply works now in progress 
are those for bringing water from distant mountain 
sources to the cities of New York on the Atlantic 
Coast and Los Angeles on the Pacific Coast. The 
head of the former system, in the Catskill Mountains, 
will be the Ashokan Reservoir, with a net storag: 
capacity of 127 thousand million gallons. This, with its 
dams and outlet, works, represents a cost of £2,500,000, 
and it will not be fully completed until 1915. Its 
largest dam—the Olive Bridge Dam— is 1000ft. long, 
250ft. high, and 190ft. thick at the base. It is of 
monolithic concrete construction, but faced with 
concrete blocks. The outlet will form an immense 
Venturi meter. The various engineering works on 
the aqueduct bringing the new water supply to Los 
Angeles include a number of stretches of concrete 
flumes or aqueducts. These are of rectangular box 
section, 10ft. by 1l0ft. inside dimensions and 134ft. 
wide over the top. They form self-supporting box 
girders with spans of 50ft. between centres of support- 
ing piers, which are formed monolithically with the 
aqueduct proper. To increase the reservoir suppl) 
at Baltimore a dam is being built at Loch Raven, with 
a present finished height of 50ft. above the bed, but 
it is designed for ultimate extension to a height of 
155ft. Near the face of the dam is a vertical course 
of porous concrete blocks forming a drain to intercept 
any seepage; along the base of this runs a drainage 
gallery or tunnel, from which inspection wells or 
shafts extend to the top. With the present height 
an additional capacity of 2000 million gallons will 
be furnished, and this will be increased to 126 thousand 
million gallons with the dam at its full height. The 
city of Chicago draws its supply from Lake Michigan by 
means of tunnels driven under the lake bed to vertical 
shafts two or three miles from shore. Plans are now 
being made for an additional tunnel, with large 
pumping stations to deliver the water to the distribu- 
tion system. 

For waterworks service the centrifugal pump is 
beginning to receive more serious consideration, and 
it is predicted that where the price of coal is not 
excessive the fixed charges and operating costs will 
compare favourably with those of high-duty vertical 
triple-expansion reciprocating engines. The city of 
Baltimore in 1912 put in operation its high-pressure 
service for fire protection. While the earlier New 
York system of this kind uses petrol engines driving 
centrifugal pumps, Baltimore uses horizontal duplex 
direct-acting compound non-condensing steam-driven 
pumps, with a total capacity of 7000 gallons per 
minute at 260 Ib. pressure. The system protects an 
area of about 170 acres, and has nine miles of steel 
pipe LOin. to 30in. diameter. The pipe lines, valves, 
and hydrants were tested to 500 lb. pressure. The 
226 hydrants are enclosed in chambers below the 
pavement level, and for service a portable head is 
attached having four connections for 2}in. hose lines. 
One branch extends to the water front, so that the 
fire-boat or floating fire-engine can be connected. 

The purification of water for domestic use is receiv- 
ing greater attention every year, partly owing to the 
increasing pollution or liability to pollution of sources 
of supply and partly to the increasing recognition 
of the dangers of polluted water. An immense water 
filtration project for which plans were completed in 
1912 is that of filtering the water for the city of New 
York, the plant being capable of treating 400 million 
gallons daily. There will be five settling basins of 
76 million gallons total capacity, covered by a groined 
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yoot. The eighty rapid sand filtering basins—with 
git. of sand and lft. of gravel—will cover nearly 
three acres, and the filtered water will pass to a storage 
reservoir Of 365 million gallons capacity. The 
construction of this plant will occupy considerable 
time, and in order to provide for purification of the 
supply in case of emergency a plant for sterilising 
with hypochlorite of lime is being installed, with 
sufticient capacity for treating the entire present 
supply of 380 million gallons daily. On the basis 
of 16 lb. of lime hypochlorite per million gallons of 
water the plant will have to handle three tons of the 
material daily. The lime solution will be introduced 
through a vertical pipe having horizontal pipes with 
perforations, so as to discharge the solution at various 
points in the cross-section of the stream of water. 
An interesting development was the use by a company 
which furnished bottled drinking water to offices 
in Chicago of the violet-ray sterilisation system for 
treating water. The Cooper-Hewitt quartz-tube 
mercury-vapour lamp is suspended from a frame. 
The water is twice dosed with aluminium-sulphate 
and passed through rapid sand filters before being sub- 
jected to the sterilisation. The plant has a capacity 
of 150 gallons per hour. In close relation to the 
purification of water supply is the work of preventing 
pollution of the supply and purifying sewage or trade 
wastes which are discharged into water-courses. This 
work is being aided largely by the organisation of 
State bureaus and semi-official associations to reduce 
the amount of such pollution and to compel the intro- 
duction of methods which will ensure that the effluent 
delivered to the river or other stream is innocuous. 


STREETS AND ROADS. 

One of the features of street work has been the 
reduction of gradients in a few large cities having 
very hilly ground, Such ground is very unfavourable 
to commercial development. This was undertaken 
first at Seattle, where entire hill-tops were removed 
by hydraulic excavation and by steam excavators, 
thus changing the topography of the city’s business 
district. At Portland, in Oregon, and at Pittsburg, 
in Pennsylvania, similar work has been undertaken. 
At Pittsburg the streets of a sharp peak in the centre 
of the city are being lowered by cuttings 15ft. to 20ft. 
deep. Many of the smaller and older buildings are 
torn down, but tall office buildings are having the 
basements transformed into ground floors or new 
lower floors built beneath the existing structures, 
which is a somewhat remarkable feat in architectural 
engineering. 

Another unusual class of work is the driving of 
street tunnels through ridges which divide or bound a 
city district. At Los Angeles a tunnel of this kind 
is now being doubled, a branch and springing having 
been built in one of the walls of the original tunnel to 
provide for this doubling. It is 550ft. long and 33ft. 
wide, One tunnel is for an electric tramway, and the 
other for the street proper, thus separating the traffic. 
At San Francisco a ridge is to be pierced to open up 
new suburban residence territory. This will be a two- 
storey tunnel. The upper one will be a roadway 
42ft. wide and 30ft. high, with an arch radius of 21ft. 
Beneath this will be a rectangular tunnel 25ft. wide 
and 15ft. high for an electric tramway. 

In country roads the problem of economical con- 
struction to resist automobile traffic still remains 
to be solved. Tar macadam and bituminous concrete 
are being used in some cases, largely in suburban dis- 
tricts and in small towns. On the country roads both 
brick paving and concrete paving are being employed, 
and the use of these materials is extending. But the 
road improvement question in the United States is 
still considered mainly with regard to construction, 
and very little with regard to maintenance and 
adiministration, and still less for eventual reconstruc- 
tion. In general the opinion of good roads advocates 
and rural authorities is that the building of the road 
ends the problem. Of course, engineers know better, 
and in sections where road work is put in the hands 
of engineers the conditions are very good. But in 
many sections the engineer is regarded as an unneces- 
sary evil, or at least as a sort of overseer for the con- 
tractor or road builder. It is estimated that there 
are 2,250,000 miles of publicroads, on which £30,000,000 
are spent annually ; only 4 per cent. can be classed as 
improved roads, and as 20 per cent. of the mileage 
carries 90 per cent. of traffic there is about 16 per 
cent. still to be considered. But in addition to this, 
under a lax and woefully inefficient road administ: a- 
tion, a large amount of this great total is wasted by 
ignorant and incompetent—though generally well- 
ineaning—local authorities. The convict Jabour 
system for roadwork is coming into increasing favour. 
There is also an agitation for a great ocean-to-ocean 
highway, though there is no real need or use for such 
an undertaking, while there is very pressing need of 
the same amount of work and money upon local 
improvements. 

TRAMWAYS. 


There has been a great deal of trouble from rail 
corrugation and many lines have gone to great expense 
in grinding the rails to a true plane. In some cases 
the corrugations reappear. This process involves 
the removal of much unworn material, but for repair- 
ing deeply worn spots near joints and at points and 
crossings welding has been employed with success to 
fill in new metal and bring the worn spot up to the 
normal surface. In Chicago, where 9in. grooved rails 





weighing 129 lb. per yard are used, many miles of 
line have been ground by a travelling machine carry- 
ing emery wheels. The trouble occurs also on the 
Romopac compound rail. With long stretches of 
rail united by electrically welded fish-plates it appears 
that under the effect of the heating of the head by 
high temperatures the rails buckle vertically and are 
then battered upon the concrete base by the heavy 
cars. In fact, concrete is regarded with disfavour, 
and all present work is laid with wooden sleepers on 
a bed of stone ballast well compacted by a steam roller. 
Another cause is the variation of gauge, which causes 
intermittent checks to the motion of the wheels. 
Apart from these conditions of the permanent way 
there are contributing causes in the design of the bogies 
and cars, which result in a nosing or swinging of the 
bogie upon the rails. The character of steel and the 
details of manufacture of the rails appear to have no 
relation to the corrugation. 

Several decided departures from ordinary tramcar 
construction have been introduced. Double-deck 
cars have never been regarded with much favour in 
America, but in 1912 they were used in both New 
York and Pittsburg as a means of relieving the traffic 
congestion. In the New York car the body is dropped 
between the bogies, so that the floor is only a few 
inches above the street. There is a door in the middle 
of the side, and at each end is an interior stairway. 
The car is 44ft. long over all, weighs 23 tons, and will 
seat eighty-eight passengers. All the seats are longi- 
tudinal, those below being against the sides and those 
above being back to back. The experimental car 
at Pittsburg is 48ft. long and seats 112 passengers, 
increased capacity being due to transverse seats on 
the upper deck. Adding the standing room, the car 
can carry 208 passengers. Several cities are now 
introducing cars with a combined exit and entrance 
in the middle, but.in other cities where the cars are 
required to stop on the near side of the crossing, this 
combined doorway is at the front end of the side. 
About 950 miles of new electric lines were built 
during 1912, this including electric railways as well 
as tramways. 

BUILDINGS. 

Foremost among the steel skeleton “‘ skyscraper ”’ 
office building characteristic of American cities is the 
Woolworth Building in New York. This will be 
thirty storeys high tothe main roof and 155ft. by 200ft. 
in plan, but above this rises a tower 86ft. square with 
twenty-five additional storeys, its summit being about 
800ft. above the pavement. The cost is estimated at 
£2,500,000. Another notable building in New York 
is the Municipal Building for the city department 
offices. This is somewhat crescent shaped, 165ft. 
by 375ft. over all, with twenty-five storeys for the 
main structure, and a large fifteen-storey tower above 
this, reaching to a height of nearly 600ft. from the 
ground. A street passes through the building by 
an atreade extending through three storeys, and in 
its basement are a power station and a station for the 
underground railway. In Chicago, where rock is 
80ft. to 90ft. below the surface, large buildings are 
founded on concrete piers carried down to the rock, 
and in order to utilise space the clay is excavated 
to allow of three or four basements, the site being 
surrounded by massive retaining walls. A deplorable 
feature of the building industry has been the frequent 
failure of concrete structures, mainly of the smaller 
class. In nearly every case the conditions are such 
that disaster might be surely predicted by any expe- 
rienced engineer. Structural designs are made by 
architects who know nothing of stresses and engineer- 
ing design, or by companies interested in the sale of 
steel reinforcing bars; contracts are let to builders 
who have no knowledge of or experience in concrete 
work, and the labourers and foremen are equally 
ignorant. Consequently not only is the design bad, 
but the concrete is bad, the construction work is poor 
throughout, green concrete is overloaded by piles 
of material, and the supports and shuttering are 
removed prematurely because they are needed else- 
where. Unfortunately, to the public mind these 
accidents reflect upon engineers and the engineering 
profession, although the failures of structures pro- 
perly designed and built are very rare. Of course, 
lack of competent supervision of building work by 
municipal authorities is an important element in the 
existence of these conditions. 

BRIDGES AND TUNNELS. 

An important structure completed in 1912 was the 
vertical lift drawbridge over the Willamette River at 
Portland, Oregon, The river proper is crossed by 
two fixed spans of 287ft., and a central lift span 
of 220ft. It is a double-deck structure, with a railway 
below and a highway above, but the lift span has its 
lower boom level with the upper booms of the side 
spans. The railway deck, therefore, is suspended 
from the lift span by cables, and for smaller vessels 
it is only necessary to raise this deck, which has a 
vertical travel of 46ft., giving a headway of 72ft. 
above the water. When larger vessels are to be 
passed through the bridge, the lift truss itself is 
raised, thus increasing the clear headway to 165ft. 
To provide for navigation during construction, a 
timber truss span was erected at a height of 120ft., 
being supported by timber towers resting on the 
piers. These towers were inverted right-angle 
triangles, with the vertical side over the pier and the 
inclined side projecting over the channel, forming 





cantilevers long enough to limit the length of the 
timber truss span to 120ft. This timber structure 
served as the falsework. At Cleveland, a swing 
bridge of 236ft. length with two 67ft. channels has 
been replaced by a fixed span of 232ft., giving a 
single clear channel width of 180ft. The maximum 
headway necessary for the vessels passing this 
bridge is about 90ft., and the new fixed span is raised 
to give 95ft. clearance. The piers could not be 
raised, as they support the ends of the deck truss 
approach spans, and in order to bring the bottom 
boom of the through truss channel span level with the 
top booms of the approaches, the ends of the through 
truss are extended below the bottom boom so as to 
rest on the piers. As the old piers carried trusses 
30ft. centres and could not be widened without 
considerable expense, the greater width of the 
new bridge was provided by means of long cantilever 
floor beams. These cantilevers are 18ft. long, and 
carry a 10ft. roadway and 6ft. walk outside the 
trusses; the central roadway is 25ft. clear width, 
with a double line of tramway. Work is still pro- 
gressing on the new and enlarged piers for the 
1800ft. cantilever span of the Quebec Bridge, and it 
is expected that these will be completed by the end of 
1913, ready for the superstructure. 

One feature of American bridge work is the re- 
construction of many of the older railway bridges 
to adapt them to the heavier loads of modern trains. 
With long bridges over wide rivers this involves 
exceptional difficulties, owing to the necessity of keep- 
ing the line open during the work. A notable work of 
this kind, completed in December, 1912, was on the 
Ohio River bridge at Louisville. There are two 
620ft. main spans, separated by a 375ft. span, and 
flanked by two 275ft. spans and a 400ft. swing span. 
The old bridge—built in 1886—had a single line of 
rails, while the new one has a double line. All spans 
have through trusses. The 620ft. trusses are riveted, 
except that eye-bars with pin connections are used 
for the diagonal tension members. The depth of 
truss is 110ft. at the centre. An electric railway 
crosses the bridge, its lines being gauntleted with 
those of the steam railway. The 620ft. spans were 
erected from both ends as cantilevers, being con- 
nected temporarily to the three adjacent spans, 
The cost was about £400,000. 

In concrete work ordinary and several 
notable structures have been constructed.  Pro- 
minent among the latter is the Latimer-avenue 
bridge in Pittsburg, which has a span of 300ft. clear, 
composed of two arch ribs with columns and spandrel 
arches carrying the roadway. The rise of the arch 
is 67ft., and the bridge is 115ft. high. The Kings- 
Highway viaduct at St. Louis has main arches of 
170ft. and 140ft., flanked by a number of 30ft. 
arches. Its total length is nearly 1900ft. A viaduct 
6600ft. long was built to connect the city of Dallas 
with Oak Cliff, and crosses the Trinity River by a 
steel span of 100ft. There are over fifty concrete 
arches of 80ft. span, and twenty concrete girder 
spans of 45ft. to 58ft. The Causeway connectiny 
the island of the city of Galveston with the mainland 
was opened in 1912. It is about 2} miles long, of 
which half a mile is formed by a series of arches of 
70ft. span and 9ft. rise. The navigable channel is 
crossed by a 120ft. bascule. On the concrete arch 
portion the width is 66ft., providing for two railway 
lines, one tramway line and a 20ft. roadway. On 
the embankments, each nearly a mile in length, 
and with slopes protected by concrete paving, the 
width is 120ft. on top. This provides for a 40ft. 
roadway, 30ft. for a double line of electric railway, 
and 50ft. for four lines of steam railway. The cost 
was about £325,000. 

The project for a six-mile tunnel through the Con- 
tinental Divide, in Colorado, on the line of the 
Denver, Salt Lake and Pacific Railway, which now 
crosses the Divide at a high elevation in an open 
pass, has made no progress, the railway being now in 
financial difficulties. However, a study of the pro- 
bable rock temperatures has been made. The tunnel 
would be at elevations of 9100ft. to 9230ft. above 
sea level, and the highest point of the mountain 
above the tunnel is at an elevation of 12,034ft. 
The formation is mainly of non-stratified granitic 
rock, with some mica schist. The investigation was 
made mainly with regard to the effect upon the 
labourers, as a temperature of 85 deg. Fah., combined 
with dampness and fumes, will greatly reduce the 
efficiency of the men. However, in this case it seems 
that the rock temperature will not exceed 80 deg., 
and that only for a short distance at the deepest 
point. The Bonticou tunnel on the 130-mile Catskill 
aqueduct for the new water supply of New York City 
is 6800ft. long, 13}ft. by 17ft. seetion, and is lined 
with concrete having a minimum thickness of 6in. 
In the Eastview tunnel on the same aqueduct is 
5400ft. long and of the same section. For 800ft. 
it passes through very treacherous water-bearing 
earth, and it was thought this would necessitate 
the use of a shield and compressed air, but it was 
found practicable to avoid the shield by employing 
very heavy solid or continuous timbering. The 
air pressure varied from 10 lb. to 26 1b. The dimen- 
sions inside the timbering were 22ft. by 18ft., allowing 
for a concrete lining 27in. to 30in. thick. 

The Snake Creek tunnel for draining deep mines 
in Utah is under construction, and will be three miles 


many 


‘long. It is of inverted egg-shape section, 11}ft. 
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high and Lift. maximum width, with a top radius 
In swelling shale 


of 5}ft., and sides of 5}{t. to 4ft. 
the 15in. concrete lining is reinforced by ribs of steel 
rails laid alternately near the intrados and extrados, 
and spaced 2ft. apart. Between them is a continuous 
sheet of wire netting. Another mine drainage 
tunnel, in Colorado, is already over three miles long, 
and has reduced the water level 130ft., which is 
expected to be increased to 750ft. The tunnel 
1O0ft. wide and 6ft. high, with a 3ft. by 6ft. diameter 
at one side. At Cleveland a new goods line around 
the city passes under the sites of large steel mills 


is 





M. Ft. in. 

Length overall ... 2.00... ... 75-55 = 247 10 
+» between perpendicu'ats 74-9 = 245 10 
Breadth ibe tcaak locebumen. tak 7-65 2 1 
ee es 4-85 = 1510 
Draught astern, fully loaded ... 2-93 97 


The hulls are of high-tensile steel clincher riveted, 
and are divided into ten water-tight compartments. 
The frames are of galvanised steel and are spaced 
lft. 11}in. apart. Two bilge keels are worked 
into the hulls on both sides for about half the length 
of the ships, and there is a strong wooden fender on 
both sides for three-quarters of the length. The 
stems are of forged steel with lugs for the attach- 


| 
| the port propeller, together with duplicates of most 
of the auxiliaries referred to as being in the other 
engine-room as well as an air compressor capable of 
delivering air at 2560 1b. pressure per square inc}, 
refrigerating plant, feed heaters, &c. The eight) 
compartment is devoted to the officers’ quarters, 
and the ninth to the petty officers’ quarters and the 
wireless telegraphy station, below each of these 
being space for ammunition for guns and torpedoes. 
The tenth and last compartment is for stores and the 

steering gear. 

The deck is covered with linolewn and wood battens, 
The hulls have been specially designed for better 
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cutting and given a concrete lining 3ft. to 4ft. thick, 
heavily reinforced by steel bars, in order to stand the 
vibration of the heavy machinery above. ,In 
widening its lines the Baltimore and Ohio Railroad 
has in some places built new tunnels parallel with 
the old ones, and in other places has converted 
single-line tunnels into double-line cuttings. 
CONVENTIONS. 

Several international conventions or congresses 
were held during 1912. These included the Inter- 
national Congress on Hygiene and Demography, 
the International Navigation Congress, the Inter- 
national Congress of Applied Chemistry, and the 
Convention of the International Association for 
Testing Materials. Of national conventions relating 
to engineering, there were those of the Irrigation 
Congress, the Land Drainage Congress, the Nationa! 
Conference on City Planning, and the Safety Congress, 
which last is devoted to the protection of life and 
limb in industrial enterprises, both for humane and 
economic or financial reasons. 
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THE FRENCH DESTROYERS FOURCHE AND 
FAULX. 

THe French destroyers Fourche and Faulx belong 
to a bateh of twelve 750-ton vessels, which were 
ordered in 1910 and 1911 to be laid down in the 
dockyards and in private yards by the French Naval 
department. The other vessels of the class are the 
Bouclier—from which the class takes its name- 
the Casque, the Boutefeu, the Cimeterre, the Dague. 
the Bory, the Dehorter, the Garnier, the Mehl and 
the Riviére. The Fourche, which we illustrate by 
drawings in a Supplement, is in every respect a 
noteworthy boat, not only on account of her success- 
ful trials, but because she is of French design and 
build throughout. Her lines, which are remarkable 
for their boldness, are an improvement on those of 
the Voltigeur. She is driven by turbines of the 
Rateau design, modified by the Chantiers de Bretagne, 
which also built the vessel. The only other turbine 
of purely French invention is the Breguet. The 
Faulx is little if any behind her sister ship. They 
are the speediest of all the destroyers in the French 
navy which are driven by independent turbines 
actuating two shafts only. Since they have been 


taken over by the authorities their turbines have 
given no trouble whatever, their blading having 
proved to be the strongest ever used in France. 

The principal particulars of the two vessels are as 
ollows, 


THE MACHINERY COMPARTMENTS OF THE 


ment of the forward stringers. The stern frames are 
of cast steel as are also the rudders which are covered 
with galvanised plates. The rudders are of forged 
steel. 

The ten compartments of the hull are arranged as 
follows :—First of all, there is a collision compart- 
ment. The next two form crew’s quarters above, 
and stores, fresh-water tank, ammmunition-room and 
chain locker below. The fourth and fifth com- 
partments are the boiler-rooms, which each contain 
two Du Temple boilers arranged for burning oil. 
The compartments also contain the boiler auxiliaries 


FRENCH DESTROYER FOURCHE 


seaworthy qualities than has been possessed by 
earlier French destroyers. The latter were all too 
low forward and could not go at any speed in a heavy 
sea. The Fourche and Faulx, on the contrary. 
are 14ft. 9in. high above the load water-line, and 
both are provided with turtle backs forward which, 
in addition to making them better sea boats, has 
the advantage of making the crew’s quarters more 
comfortable. Just aft of the turtle back is the chart 
room which contains the compass, the wheel of the 
steam steering gear, the engine-room telegraph-, 
the signal light key, &c. A search light projector is 
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Fig. 2—CROSS SECTION THROUGH THE 


and the two steam-driven fans, while there are 
athwart and bottom tanks containing the liquid 
fuel. Fresh-water tanks are also provided on 
both sides of the hull. The propelling machinery 
is in the sixth and seventh compartments. A plan 
of the two compartments is given in Fig. 1 and a 
transverse section of the forward compartment in 
Fig. 2. In the sixth is the turbine driving the star- 
board propeller, the condenser, Westinghouse-Leblanc 
air pumps, two dynamos driven by Sabathé heavy 
oil motors, an evaporator, bilge pumps, an oil pump 
for forced lubrication, a steam-driven fan, &c. In 
the seventh compartment is the turbine driving 
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FORWARD MACHINERY COMPARTMENT 


fitted on the top of the chart-room. On a small 
platform aft is another compass and a hand steering 
wheel. 

The armament consists of four 18in. torpedo tubes 
in pairs placed aft, one pair being on the port side and 
the other pair on the starboard side. Six torpedoes 
are carried. There are two 100 mm. guns, one 
forward on the turtle back and the other aft on the 
steering platform, and there are four 65 mm. quick- 
firers placed two forward and two aft on each side. 
Four hundred and fifty shells are provided for each 


gun. 





Steam is supplied to the main engines and auxi- 
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liaries as already said by four Du Temple water- 
tube boilers fired with mazout oil fuel by means of 
Thornycroft burners. These boilers each have a 
heating surface of 480 square metres—say, 5165 
square feet. The safety valves are set at a pressure 
of 16 kilos.—say, 228 lb. per square inch, 


bine has blades designéd for impulse working and 
is divided into high-pressure and low-pressure 
stages. The high-pressure turbine is large as com- 


pared with the low-pressure, and is built on the 
multi-cellular system, that is to say, it has a series 
of cells, forming pressure stages, in which are placed 


power of the ahead turbine. The main advantage 
derived from the use of velocity wheels in the high- 
pressure portion of the turbine is that the practice 
enables partial admission to be adopted. The total 
leakage of steam where the shaft passes through the 
diaphragms is small and independent of the length 
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Fig. 3—LONGITUDINAL SECTION OF ONE OF THE TURBINES 


of the blades. Another advantage is that velocity 
wheels do not cause longitudinal thrust on the rotor. 
In the low-pressure portion, however, greater power 
can be obtained with reaction blading in a given 
space, and the steam leakage which takes place 
near the tops of the blades is less important than 
that which occurs at the high-pressure end when 
reaction blading is used. The difference of pressure 
at the ends of the reaction section of the blading 
creates a longitudinal thrust which may be regulated 
to counterbalance the thrust of the propeller to any 
desired extent. 

When the ship is going ahead the propeller thrust 
is counterbalanced by the pressure of the steam 
on the portion of the drum marked B, Fig. 3, and 
the other end A is subjected to the pressure of the 
condenser. A thrust bearing takes any slight in- 
equality of pressure that may exist and assures a 


wheels carrying several rows of blades, each wheel 
corresponding to a velocity stage. 

Several valves are provided for the delivery of 
steam into the turbine, each of them representing a 


The main engines consist of two marine turbines 
of the ‘ Rateau-Chantiers de Bretagne ’’ improved 
type, placed in two separate compartments. These 
turbines work independently. There are_no_ cruising 
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S \ r 7 a SSS WAAR: SS a. perfect axial position of the wheels in their compart- 
SNS / a AX V7 YW ments. The astern reaction blading acts in a similar 
X i | Oe en manner when the ship is going astern. The Rateau 
4 a cA. & land turbines as well as the first set of marine turbines 
——- eo VP a —those for the ship Voltigeur—were built of plating 
RANE AAR | with a view to securing lightness, but the turbines 
/ AWN for the ships Fourche, Faulx, Mendoza, &c., have 
| RQSYYyY#ywvw#” | been built of stronger material in order to obtain 
LLh if fp | the necessary strength for high sea navigation. The 


| economical use of steam has been the object of care- 
: | ful study and the steam consumption of these turbines 
Fig. 4—CONSTRUCTION OF THE STUFFING BOX | is said to be as low as, if not less than that of all the 
| well-known foreign turbines. 


pre-determined speed. The steam is first delivered | The casing is of cast iron. It is divided into 
in front of the first wheel. After having expanded | two main parts by an horizontal joint, each of these 
upon the first blades of this wheel, it is led to the | parts being divided into three other parts in order 
next wheel, and so on to the condenser. to facilitate manufacture. The ends of the casing 
; carry the shaft stuffing-boxes and glands. The 
|casing is divided into several compartments by 
diaphragms in the usual manner. Each diaphragm 
is composed of a single steel plate. The only 
| leakage of steam is that occurring at the centres 
of the diaphragms, where the shaft passes through. 
|The diameter of the shaft varies at different 
parts. Since no dummy pistons are used, the 
leakage of steam which these entail is entirely 
eliminated. The construction of the stuffing-box 
| will be understood from the illustration, Fig. 4. 
|The part of the turbine casing in front of the first 
wheel is marked A. Packing rings B prevent the 
steam from leaking from the point A into the atmos- 
phere. Each section of the stuffing-box is composed 
of a bronze case which hold the ‘‘ Morganite ”’ packing 
rings on the shaft. The bronze cases are mounted 
in a box C which is fastened to the casing. It will 
be gathered that the stuffing-box is so designed as 
to provide several barriers to the passage of steam. 
The first section separates the space A from the 
space E, which collects all the steam which passes 
through from the point A. This steam is delivered 
to a point in the low-pressure part of the turbine. 
The second part of the stuffing-box extends from EF 
to F, and the third part from F to the end that is 
exposed to the atmosphere. All steam leaking from 
the different packing rings is delivered through a 
| pipe back into the turbine. In accordance with the 
usual practice, however, a little live steam is admitted 
to the glands when necessary. 
The bearings supporting the rotor are fastened 
| to the ends of the casing. The shells are of cast iron 
and the bearing surfaces of anti-friction metal. 
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turbines. All speeds are obtained by the manceuvring 
of asingle wheel. The ‘““Rateau-Chantiers de Bretagne” 
marine turbines are of thetimpulse multi-cellular 
type designed to obtain on one shaft and in one casing 
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Fig. 5—DETAILS OF TURBINE BLADES 


The low-pressure end of the turbine is built on 
the reaction principle, to reduce the weight and 
counterbalance the thrust of the propeller. The |They are constructed for water cooling. In order 
astern turbine resembles the ahead turbine, but is | to prevent the rotor from dropping, should the bear- 
designed to develop only about 40 per cent. of the | ings run hot and cause the anti-fri¢tion metal to 


all powers required from the slow cruising speed up 
to the maximum speed. They possess all the 
maneuvring qualities of reciprocating engines. 
The ahead and astern turbines are mounted on 
the same shaft and in a single casing. Each tur- 
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melt, a piece of bronze has been let into the lower 
bearing. Under ordinary cirewmstances the shaft 
does not touch the bronze strips because they are 
a little thinner than the white metal linings of the 
bearings. The height of the bearings can be adjusted. 
The thrust bearing which is of special design, but 
similar to an ordinary thrust block, is attached to 
the forward end of the turbine casing. It also is 
water cooled. 

In accordance with usual practice, forced lubrication 
is employed throughout, special oil pumps being used 
for this purpose. We understand that the hollow 
drrm and shaft have been machined inside and out, 
in order to secure a good balance. A coupling is 
fitted at the aft end of the turbine for connecting 
the rotor with the propeller shaft. The wheels are 


turned on all their sides. The drum is built upon the | 


shaft, as can be seen from the drawing, Fig. 3. 
A special system of mounting the blades is adopted. 
The moving blades are of special cold-drawn brass, 
and are mounted on the drum and wheels in dove- 
tail grooves. The spaces between the blades are 
filled up with distance pieces, as shown at A in Fig. 5. 
A small projecting piece B is provided in the foot 
of the revolving blades and fits into the distance 
piece. In this way great strength is secured. 
Each channel on the wheels has one or more openings, 
so that the blades can be placed in position, these 
openings being afterwards caulked with metal. 


After the blades have been mounted on the wheels | 
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Fig. 6-METHOD OF FIXING BLADES 


and drum a shrouding is attached to the tips, and 
this extends completely round the circumference in 
the usual manner. The ends of the blades are 


riveted over to secure this shrouding. Weunderstand | 


that solidity of the rotors is tested by running them at 
double the normal peripheral speed. In the multi- 


cellular part of the turbine, the ring A—Fig. 6—is made | 
in two parts fastened to the casing with screws. There | 


is a shoulder at each end of the blades which enables 
them to be riveted to two brass plates C and D, which 
are fitted into the crown A, Fig. 6. The whole forms 
a rigid box-like construction. The guide blades E 
are rivetted to a specially shaped piece F, which is 
fastened by screws G to the casing. The ends of 


the blades are surrounded by a U-shaped shrouding. | 
In the drum portion of the turbine two methods of | 


fixing the blades are adopted. It will be seen from 
Fig. 5 that the blades in the casing are mounted 
in a similar manner to those in the rotor, but in the 
latter case the blades are devoid of a shoulder. 
casing being in two halves, no special holes for the 
reception of the blades are necessary, since they can 


be put in at the ends of the channels in the ordinary | 


manner, and the ends are then closed by special 


blades and screws, as shown in the lower part of | 


Fig. 5. After the blades are mounted on the drum 
wheels, a U-shaped shrouding is riveted on the top. 
The other method adopted for mounting the dis- 
tributing blades on the casing is the sector method, as 
commonly adopted on some types of land turbines. 


After the wheels have been fitted with the blades | 


they are carefully balanced. 


We are enabled to give below the results of the | 


official trials of both the Fourche and the Faulkx : 


Six Hours’ Full-speed Trial. 


Fourche. Faulx. 
Displacement 725 tons 722 tons 
DIDI ae Ech re ec ons bee 8 t. 3in. Sft 3in. 
Pressure at boilers, per sq. in. ... 228 lb. 228 ib. 
ma steam chest, parsy. in. 171 Ib 171 |b. 
Air pressure in stokehold .... ... 7-lin. 7-lin. 
Liqu.d fuel pressure at burners, 
2 eee 192 lb, 
Revolutions per minute . 680 653 
Mean speed ier 33-2 knots 32-01 knots 
Bcst run 33-6 knots 34-9 knots 


31-0 knots 
18,500 


Contract speed 


31-0 knots 
Shaft horse-power 18,500 





ee 28 -54in. 
Contract consumption per hour 3 tons 12-3 tons 
Trial se “s ... 10-23 tons 10-0 tuns 
Contract consumption per sq. ft. of 

heating surface Ri ae ase) Re 1-33 Ib. 
Trial consumption per sq. ft. of 

heating surface ... ... ... ... 1-12]b. .. 1-09 1b 
Consamption per shaft horse-power 1-24 Ib. .. 1-21 qb 
Knots per ton of fuel burnt ... 3-19 . B13 
Heating surface per shafs horse- 

pe ee mre ay eee ie 
Condenser surface per shaft horse- 

power oe 33 sq. ft. 33 sq. ft. 
Stat> of sea Smooth ough 


The | 


“Six Hours’ Consumption Trial, 





Fourche. Faulx, 
Speed as per contract 14 knots 14 knots 
Displacement : 725 tons 722 tons 
RS sca hex) sy Pokey 8fc. 3in. 8ft. 3in. 
Number of boilers under steam 2 2 
Mean steam pressure at boilers 228 Ib. 228 Ib, 
Mean steam pressure at steam 
chest bah ee naens ase 114 Ib. 114 Ib. 
Air prvssure in stokehold lin. lio. 
| Fuel pressure at boilers ... 114 Ib. 114 Ib. 
Mean revolutions 242 242 
ma 14 knots 14 knots 
| Vacuum eel i 29-13i0 29-18in, 
Consumption per hour ... ... ... 2005-6 Ib 1 ton 
Knots per ton of liquid fuel burnt 15-38 15-14 





On a preliminary trial the Faulx had made an 
| average of 33.374 knots, but on her official trials she 
| did not, as will be seen, succeed in maintaining this 
speed, though she made a best run of 34.9 knots. 
Her failure to do this is attributed to the roughness 
of the sea, and to the fact that her hull was somewhat 
dirty. She had not been cleaned for over two months, 
|} as there was no dry dock available for her at Lorient, 
all of them being in use for the repair of other warships. 
It is fully anticipated that if she had run her official 
trials under as favourable circumstances as those of 
the Fourche, she would have attained an average of 
| over 34 knots. 

| The four views on page 148 show the destroyer 
| Fourche on the stocks and afloat, and also two stern 
| views. Drawings of the vessel are given in our 
two-page Supplement. 














THE PETROL COMMITTEE. 


THE Petrol Committee of the Royal Automobile Club 
has this week issued its second report. In this it is shown 
that, in response to the Committee’s representations to 
the Port of London Authority, revised regulations have 
been issued appertaining to the transport of petrol within 
the port. The previous regulations specified that petrol 
| could only be transported from Thames Haven, where it 
is received in bulk from ocean-going steamers, in barges 
not possessing their own motive power and of the maximum 
capacity of 150 tons—45,000 gallons—each. The revised 
regulations allow the capacity of these tank barges to be 
increased to 250 tons—75,000 gallons. Further, specially 
constructed self-propelled tank craft, suitably protected 
| against collision, and with the tank space sufficiently 

subdivided, of a total capacity of not exceeding 150,000 
| gallons—500 tons—the motive power to be internal com- 
bustion engines—such as the Diesel engine—of a type in 
which ignition is effected otherwise than by any form of 
| Spark, flame, or hot tube are to be allowed to navigate 
| within the port. The Committee feels that these are 
| valuable concessions, and will reduce to a minimum any 
possibility of a local shortage of petrol occurring in Ft 
as a result of labour or similar disturbances. 

Mr. E. S. Shrapnell-Smith was appointed by the Com- 
mittee to give evidence before the Home-office Petroleum 
Committee as regards the carriage of petrol in bulk by 
road. The Home-office Petroleum Committee invited 
| Mr. E. S. Shrapnell-Smith to submit a specification for 
the construction of a self-propelled road tank wagon suit- 
able for the work, and this specification has now been 
lodged. 

After careful consideration of all the circumstances the 
Committee is of the view that no further useful action can 
be taken at the moment regarding the supply or distribu- 
tion of petrol that would tend to reduce the cost of the 
spirit to consumers. 

The chief reasons that have led the Committee to this 
| view are :— 

(a) That the demand for petrol is almost greater than 
the apparent existing supply, and this demand is rapidly 
increasing in all countries. The evidence given by Mr. 
| Richard Airey, Mr. F. E. Powell, published in the first 
interim report, and other witnesses upon this point indi- 
| cate clearly that the enhanced price of petrol is almost 
entirely due to these circumstances. 

(6) The increasing cost of the production of the spirit 
at the oilfields and the abnormal freight charges for the 
| sea transport of the spirit now prevailing. The present 
freights are, it is added, four or five times those of normal 
periods. 

(c) The extravagant compulsory methods of handling 
and distributing the spirit. 

The consumer can only hope for a reduction in the price 
| of the spirit through the establishment of conditions such 
| as the following :— 

(a) 1.—The opening up of new commercially productive 
| oilfields. 

2.—An increase in the number of competitive owners 
of oilfields. 

(6) The building of additional tank steamers. A large 
number of these is now being built. This would in due 
course enable normal freights to be charged and thus 
allow a reduced price to the consumer. The difference 
between normal and the existing freights is equal to about 
2d. per gallon. It must be borne in mind, however, that 
the big petrol groups own tank steamers, and consequently 
freight charges are merely a matter of book-keeping in 
respect of them. 
| (c¢) The more general supply of petrol in bulk, such as in 
| steel barrels of 40 gallons capacity and upwards, instead 
| of in 2-gallon tins. Evidence has been taken upon the 
| economical storage of quantities. The big petrol com- 
panies at present, however, are only disposed to supply 
| in bulk im exceptional cases and not at all in a general 

way. 

(d) The use of an alternative fuel or fuels. 
| This last suggestion appears to the Committee to be one 
| that could most easily be developed, and the most likely 
to render real benefit to the consumer. After a very full 


| 


| 


| 
| 


discussion on the question of alternative fuels the follow- 
| ing resolution was unanimously passed at the meeting 
| of the Committee on September 25th, 1912 :— 
| ‘That in order to obtain definite data upon the subject 
| the Petrol Committee decides to ask the Royal Automobile 
Club to hold a series of trials with liquid, solid, and gaseous 








fuels, for both pleasure and commercial motor vehicles, 
such trials to be carried out both on the car and on the 
bench ; also that the Royal Automobile Club be requested 
to consider the desirability of holding a public competition 
of vehicles propelled by fuels other than exclusively petrol.” 

The Club has intimated that it will gladly conduct such 
tests as are proposed, and arrangements are being made to 
do so during the current year. Various suggestions have 
been submitted to the Committee for alternative fuels, 
and the most suitable under present engine conditions ani 
most likely to be possible of production to a competitive 
extent appears to be benzol. 

Preliminary investigations regarding the supply and 
manufacture of benzol and its value as a fuel for moto) 
vehicles have been conducted by the Committee. The 
production and manufacture of the spirit, also its chemicai 
and physical characteristics, are dealt with in the minutes 
of evidence in the report, as well as in one of the appendice: 
Details of the experiences of a number of users of benzo| 
are given in another of the appendices. 

At the suggestion of Mr. Edmund Dangerfield, the Roya! 
Automobile Club, the Automobile Association, and Motor 
Union, and the Society of Motor Manufacturers and 
Traders have formed a Joint Committee on Benzol, to 
which they have between them contributed £1000 to 
defray the necessary expenses, in order specially to invest 
gate the possibilities of benzol as a fuel. The result of 
the labours of this Joint Committee will be embodied in 
the final report of the Petrol Committee. The Petrol 
Committee has now adjourned its sittings, whilst the Joint 
Committee on Benzol pursues its investigations. 

Included in the report, which can be obtained from the 
Secretary of the Royal Automobile Club, Pall Mall, S.W., 
are copies of (a) constitution of the Committee, (b) 
minutes of the meetings, (c) evidence given by the various 
witnesses, (d) the revised regulations of the Port of London 
Authority, (e) the evidence given before the Home-office 
Petroleum Committee, and (f) various appendices giving 
information collected by the Committee. 





ENGINES FOR PUMPING PLANT IN EGYPT. 


Eeypt, in spite of its magnificent irrigation system, with 
its dam and barrages for raising the levels of the Nile, is 
still dependent to a great extent on pumping plants. 
Side by side with the counterbalanced pole lifting a bucket 
with its longer end and the Archimedean screw, both 
worked by hand, and the “‘ sakya”’ with its scoop wheel or 
its chain of pitchers, driven by camel, donkey, or bull, 
are found centrifugal pumps from 4in. to 2in. in size, 
driven by steam, gas, and oil engines. No statistics are 
available as to the number of power-driven pumps in 
Egypt, but they must be reckoned in thousands. There 
are several large Government pumping stations, all steam 
driven, and numerous large private pumping plants. 
The report of the Cotton Commission two years ago made 
generally known what certain irrigation authorities had 
preached for years, namely, that more abundant irriga 
tion called for more efficient drainage and that for lack of 
this provision much of the land in the Delta had become 
waterlogged. Recently many pumping plants for drain- 
age purposes have been installed, and the Government. 
has taken in hand the huge task of deepening and enlarging 
the whole drainage system of Lower Egypt. This includes 
the provision of two large pumping stations at the outlets 
of the two chief branches of this system at Mex, near 
Alexandria, and at Lake Borollos. At each of these 
stations a maximum of over seven million tons of water 
must be lifted in twenty-four hours, the lift being about 
20ft. in one case and 10ft. to 12ft. in the other. 

The interest in economical water raising is widespread 
in Egypt, and the superheated steam engine, the suction 
gas engine, the crude oil engine, and the Diesel oil engine 
all have their advocates. Thus it is natural that the deci- 
sion of the Government as to the type of engine to be 
adopted in their new big stations is being awaited with 
much interest. The decision is being delayed in order to 
give the latest claimant for a place among water-lifting 
apparatus—the Humphrey pump—a chance to show its 
capabilities. The Egyptian irrigation engineers were so 
impressed by the possibilities of the Humphrey pump that 
although their Commission of Experts had recommended 
steam-driven pumps with Diesel engines as a second choice, 
it was decided to postpone the issue of the specification 
until trial had been made of a Humphrey pump working 
under the conditions of the proposed pumping plant at 
Mex, Alexandria. An order was given to the Pump and 
Power Company for this trial installation, which has not 





‘yet arrived in Egypt. 


All fuel, whether coal or oil, for the Lake Borollos 
station will have to come by rail from Alexandria, about 
130 miles away, with a break of gauge en route from the 
State Railways to the Delta Light Railways, as no suitable 
place for discharging cargo can be found near the station, 
which is quite near the coast, halfway between the Rosetta 
and Damietta mouths of the Nile. 





OwInG to some recent accidents with acetylene burners, 
the French Minister of Commerce has submitted to a 
commission the question of precautions to be taken with 
the cylinders containing compressed gases. The following 
are the rules laid down :—The eylinder containing com- 
pressed gases for autogenous welding or for cutting metals 
should not be used in workshops where there are floors 
above containing people, and before being placed in 
service each bottle should be placed in aditch of which the 
sides are protected by battens of wood, and only the neck of 
the bottle should appear above the surface of the ground. 
The cylinder should be placed at least 5 m. from any fire. 
Each cylinder should bear legibly upon it the daie of being 
placed in service and the pressure to which it was sub 
mitted at the last test and the date of the test. It is for 
bidden to employ any lubricating greases for greasing the 
valve, except glycerine or soapy water. It is equally 
forbidden to employ any heat to make it easier to open the 
valve, even though this opening proves to be difficult. In 
using oxy-hydrogen gas for soldering there should always 
be a mixer between the bottles and the flame. There 
should be a distance of at least 3m. between the neck of 
the flask and the neighbourhood where the flame is to be 
used. 
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RAILWAY MATTERS. 


AccorpiInG to the Electrical Review and Western Elec- 
trician, the Union Pacific Railway has made application 
to the Department of Commerce and Labour at Washing- 
ton, D.C., for a licence to operate and maintain a wireless 
telegraph system along its lines. The company wishes 
to instal a technical experimental station, and the Govern- 
ment is requested to give permission for such a station, 
which, it is stated, will be the second of the kind in the 
country. Several other stations, it is announced, will be 
constructed when the licence is issued. 

THe plans of the trans-Uruguay Railway have been 
studied by the Uruguayan Government officials, and are 
now ready for final action by the Assembly. This road, 
which extends from the east coast of Uruguay to the 
north-west corner, with several subsidiary lines, and 
which also has a port at Atlantica, capable or sheltering 
the largest ocean vessels, is considered one of the most 
important propositions ever submitted in Uruguay ; and 
with the very liberal guarantees given, together with the 
fact that its construction is largely the president’s own 
plan and wish, its success is practically certain. 


AN interesting device to enable the undersides of the 
heads of rails.and the upper parts of the webs to be con- 
veniently inspected has been introduced on certain Ameri- 
can lines. According to the Railway News, it consists 
of two mirrors inclined at such an angle that the reflection 
of the underside of the head of the rail can be seen readily 
by a person standing over the rail. 
in position by arms connected to a small wheeled frame 
running on the head of the rail, so that the appliance can 
be easily moved along. Pieces of spring steel are attached 
to this frame and fit loosely over the sides of the rail to 
hold the device in place. The mirrors are either held 
rigidly in position by two arms or can be adjusted by set 
screws. 

THOSE who are acquainted with the lovely little Tuscan 
hill-town of Montepulciano, celebrated for its Della 
Robbia terracottas and its excellent wines and olives, 
will be divided in their feelings between the claims of 
utility and beauty on hearing that a concession has been 
granted for the building of a narrow-gauge line of 95 cm. 

-37-4in.—to connect with the far-off station in the valley. 
The railway will be 6} miles long, of which about 4} miles 
will be on the straight and the rest in curves with radii 
varying from 15 chains down to 34 chains. The construc- 
tive works will be by no means of a simple nature, and the 
gradients extremely steep. According to the drawings 
they range, in fact, up to 44 per cent. There will be two 
stations, one at the top and one at the bottom, and a small 
stopping place at the picturesque little suburb of Gracciano. 


ACCORDING to the Electrical Review, the municipal 
authorities of Milan, following the example of great cities 
in other parts of the world, are contemplating the intro- 
duction of an electric underground railway, which they 
propose to achieve by means of a building and working 
concession for a term of years. The narrowness of the 
streets in the inner parts of the city prevents, it seems, 
the establishment of an ordinary tramway, while the con- 
gestion of population and traffic render additional means 
of locomotion a necessity. The nature of the subsoil of 
t ie city does not lend itself so well as elsewhere to the con- 
s:ruction of an underground line, on which account con- 
struction by stages is favoured. Contractors contemplat- 
ing submitting schemes must do so during the month of 
March, and additional particulars may be obtained from 
the Officio Technico di Municipio de Milan. 


In a report on the Russian Budget for 1912, the Coun- 
cillos of the British Embassy at St. Petersburg writes 
that the greater part of the Russian railway system is 
in the hands of the State. The gross revenue from the 
State railways is estimated for 1912 at £68,300,000. The 
expenditure on these railways, including working expenses, 
maintenance, and improvements, and purchase of rolling 
stock, but not new construction work, is £54,600,000, 
showing a net return from the State railways (leaving 
interest on capital out of account) of £13,700,000. The 
estimated payments by the State to different railway 
companies in the way of *‘ subsidies’? amount in 1912 to 
£1,600,000. On the other hand, the State’s estimated 
share in the profits of railway companies, on behalf of 
which the State has issued or guaranteed loans, is 
£2,000,000, and the State receives further payments from 
railway companies in return for advances, &c., estimated 
at £1,900,000. Thus the State derives a net revenue from 
the railway companies estimated at £3,900.000, less 
£1,000,000, giving £2,300,000, and the aggregate net 
revenue derived by the State from the railways, Govern- 
ment and other, leaving interest on capital out of account, 
would stand at £13,700,000, plus £2,300,000, giving 
£16,006,000. 


ALTHOUGH one of the high-speed main lines of the king- 
dom, the Salisbury-Exeter section of the London and 
South-Western Railway ranks as one of the most severely 
graded routes over which heavy express trains are worked. 
Many miles at 1 in 100, 80, and 70 are included, so that 
special engine capabilities are called for. According to 
the Railway News, various 4-4-0 locomotives are fre- 
quently employed, but for the last two or three years the 
late Mr. Dugald Drummond's 4-6-0 four-cylinder engines 
have been appropriately used for the harder duties. An 
interesting example of what is entailed was given by 
No, 459, a new 4-6-0 fitted with steam dryer, with 270 
tons. The initial stages were taken fairly easily, but 
Templecombe was passed in 33} minutes from Salisbury 
(284 miles). Thence to Yeovil Junction the 10} miles 
were covered in ten minutes, and the next 8} miles took 
nine minutes. On the Crewkerne bank speed dropped to 
30° miles per hour, but through Chard Junction and 
Axminster speed ranged high, a maximum of 84 miles per 
hour being touched. From Crewkerne to Seaton Junction 
16} miles took only 15} minutes. On the long Honiton 
bank a minimum of 25 miles an hour was realised, 
hut on the whole the severe and lengthy gradient was 
mounted in very good style. A fast run down and an easy 
stop caused Sidmouth Junction to be reached in the very 
creditable time of 844 minutes for 75}miles of very difficult 
route, The short run of 12} miles from Sidmouth June- 
tion, with 240 tons, was made in 14} minutes start to stop. 
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NOTES AND MEMORANDA. 


To remove enamel from almost any metal, according 
to Revue des Produits Chimiques, it is necessary only to heat 
the enamelled object in a furnace or muffle to a red heat 
and cover the surface with powdered potassium cyanide. 
After cooling the enamel will be soluble in water. 





NEGOTIATIONS have been entered into by the Marconi 
Company and shipping companies trading to Australia 
for the transmission of weather messages between ships 
at sea and the Commonwealth Weather Bureau. The 
messages received from the vessel will give the 
position of the ship at the time of taking the observations, 
barometric readings, wind direction and force, state of 
the weather and sea. The Minister for Home Affairs has 
publicly acknowledged on behalf of the Commonwealth 
Government his appreciation of ‘this public-spirited 
act.” 

THE separation of zine as sulphide in presence of acetic 
acid is a troublesome and tedious operation, as the pre- 
cipitation is only complete after several hours, and a 
part of the precipitate is liable to be in the colloidal state, 
passing through the filter on washing with water. These 
difficulties may be avoided by adding to the alkaline 
solution of zine, before precipitation, phenyl sulphonic 
acid instead of acetic acid; the liquid is then brought 
to boiling, and H,S passed through it until it is quite cold. 
Precipitation is complete and filtration easy, and the 
filtrate and washings remain perfectly bright. 


INSULATING concrete roofs to prevent condensation 
beneath them is required in certain classes of structures, 
such as paper mills. According to an American engineer, 
a cheap and efficient method of insulating is to use 
a porous concrete made up of screened cinders and cement. 
A mixture of this kind that has given satisfactory results 
consists of one part of Portland cement and ten parts of 
clean steam boiler cinders. This should be placed as 
carefully as possible in order to ensure its porosity, and 
after setting should be trowelled over with a flat coat of 
mortar to give a suitable surface for the roofing material. 


IN a recent paper on “‘ Modern Methods of Electric 
Wiring,” Mr. Frank Broadbent points out that for moist, 
steamy, and wet places, good lead-covered cables, properly 
installed, are hard to beat for durability and absence of 
leakage troubles. But it is no use going to the expense 
of lead-covering and assuming that that is the end of it, 
and that it does not matter how the cables are erected and 
protected. Lead is a soft metal and is not self-supporting 
so that, unless adequately supported throughout its 
length, it will, sooner or later, give trouble. To cleat lead- 
covered cables up to a dead wall or to suspend them from 
insulators just as one would support unsheathed cables is 
simply a waste of good material. Lead has the very useful 
property of forming insoluble compounds with certain 
acids and a thin coating of these forms a protective cover- 
ing and renders the lead sheathing impervious to further 
chemical action. Tannic acid is, however, not one of these 
acids, and lead in its presence is readily attacked, and so 
is unsuitable for use in tanneries or for running under- 
ground near tree roots, unless specially protected. Acetic 
acid is another acid which has an affinity for lead, hence 
lead-covered cables should not be used indiscriminately 
in breweries and vinegar works. 


AT one time the only recognised rule bearing upon the 
size of conductors was that which says that the density 
of current should not exceed 1000 ampéres per square inch 
of section. This first appeared in the Wiring Rules of the 
Phoenix Fire Office, drawn up by the late Mr. Musgrave 
Heaphy in the year 1882, and is still retained in the rules 
of the company. With the exception of the Phcenix 
Fire Office, all the leading insurance companies have now 
adopted the Institution Rules, in which the current varies 
with the section and is determined by the temperature 
rise of the conductor. The permissible density is such as 
to limit the temperature rise of rubber-covered conductors 
to 20 deg. Fah. above the surrounding air, and for paper- 
covered cables the temperature rise is limited to 50 deg. 
Fah. Under these conditions small rubber-covered con- 
ductors, carrying anything up to about 17 ampéres, may 
be run at a density of 4000 ampéres per square inch, and 
50 ampéres may be carried at a density of 2000 ampéres 
per square inch, whilst in large conductors carrying 600 
ampéres the current density must not exceed 600 ampéres 
per square inch. This falling density is, of course, due to 
the fact that the radiating surface of a conductor is pro- 
portional to its diameter, whereas the sectional area is 
proportional to the square of the diameter ; hence, at the 
same current density, a large conductor would become 
warmer than a smaller one. In connection with the 
temperature rise, we have to bear in mind the atmospheric 
temperature, because the ultimate limit for V.I.R. cables 
is 130 deg. Fah., and for paper insulation 176 deg. Fah. 


Two methods for the detection of small quantities of 
carbon monoxide in the air were described recently before 
the Paris Académie des Sciences. The first mehod, the 
idea of M. Armand Gautier, is based on the reduction of 
iodic acid by carbon monoxide at temperatures varying 
between 60 deg. Cent. and 80 deg. Cent. The air is 
collected in an aspirator, and then passed into a vessel 
containing iodic acid at 70 deg. Cent. The iodine is passed 
into a tube of chloroform, which assumes a pink coloura- 
tion varying according to the amount of carbon monoxide 
present in the air, which is estimated by comparison with 
the colour of tubes containing a known quantity of iodine 
in the same volume of liquid. By this method it is claimed 
that one part of carbon monoxide in 200,000 parts of air 
can be detected. In the second method, described by 
M. Guasco, it was shown that the rise of temperature 
indicated by a mercurial thermometer, the bulb of which 
is covered with platinum black, is only a few tenths of a 
degree for each one-tenth of one per cent. of carbon 
monoxide present. In order to obtain thermometric 
differences easily discernible, use is made of Leslie’s differ- 
ential thermometer, one of the bulbs of the U-tube being 
coated with platinum black. By means of an outer cover 
the bulbs are protected from direct contact with the 
atmosphere, the air penetrating through a porous partition 
in the outer covering. Any change in the levels of the 
liquid in the U-tube is noticeable, and the proportion of 
carbon monoxide present in the air is indicated by a 
graduated scale. 





MISCELLANEA. 


Accorpine to L’Electricien, of 10,000 townships in 
France having more than 1000 inhabitants, about 6000 
are without any public lighting. Of the remainder, 
there are 1249 lighted by gas, 2763 lighted by electricity, 
and 172 by acetylene. 

THE Admiralty has placed the contract for the battleship 
presented to this country by the Federated Malay States 
with Sir W. G. Armstrong, Whitworth and Co., Limited. 
It is considered extremely likely that the order for the 
engines will also be given to a Tyne firm. The battleship 
will cost, it is said, about £2,250,000, and will be the first 
vessel to be constructed at the firm’s new shipyard at 
Walker, which is now almost ready for occupation. The 
vessel will be called Malaya. 

THE subject of fuel briquetting is dealt with in a short 
pamphlet recently issued by the United States Geological 
Survey Department of the Interior. It contains an account 
of the progress made in the United States in the manufac- 
ture of fuel briquettes. In 1911 there were twenty-one 
plants in the United States which manufactured com- 
pressed fuel, an increase of five over 1909. Four of these 
plants were operated only for experimental purposes. 
Of those which operated on a commercial basis eight 
employed anthracite as the raw material, two used bitu- 
minous coal, two utilised semi-anthracite, one employed 
refuse from oil-gas works, one utilised peat, and three used 
mixed materials. 

Detaits of the scheme of the Bolton Corporation for 
the extension of its electrical plant, which involves an 
expenditure of £130,000, have been placed before the 
Local Government Board. The principal item is the 
construction and equipment of a new power station on 
a site known as Back-o’-th’-Bank, which has an area of 
48,288 square yards. Adjoining the site there will be 
a siding from the Lancashire and Yorkshire Railway, 
while on the other boundary is the river Tonge, from 
which a water supply will be available for condensing 
purposes. The plant to be laid down will consist at the 
outset of two turbo-alternators, each of 4000 kilowatt 
capacity, to generate three-phase current at 50 cycles and 
6500 volts, with the necessary transformers, switchboard, 
condensing apparatus, and coal conveyors. 

A PAPER on “ The Electrophone Service ’’ was recently 
read before the Institution of Post-office Electrical Engi 
neers by Mr. J. H. Pattman. The paper gives a general 
description of the system and methods in force for pro- 
viding an electrophone service. A description is given 
of the subscribers’ instruments and of the transmitters 
in the theatres, concert halls, and churches. The electro- 
phone exchange and its mode of operation are described. 
The connection of subscribers to the transmitters is 
discussed in detail, a system known as “central dis- 
tribution ’’ being described. The number of subscribers 
that can be connected to any one coil and the classification 
of the subscribers are discussed. The actual work of the 
operators in the exchange is given, and some of their 
difficulties are touched on. The author anticipates 
considerable improvements in transmission at an early 
date. He has used experimentally a relay and a special 
acoustical apparatus due to Mr. 8. G. Brown. The electro- 
phone has been used for the transmission of speeches 
between Glasgow, Birmingham, and London. It differs 
from a telephone in that it is a luxury, whilst the telephone 
is more of a necessity. Subscribers are found soon to 
get tired of its use. Organised canvassing is suggested 
as a remedy for a persistent downward tendency in the 
numbers of subscribers. 

Tue Admiralty has notified the authorities at Plymouth 
that in future electrical engineers and assistant electrical! 
engineers are to be borne on the established list, pension 
able scales of salary being substituted for the non-pension 
able salaries at present payable. Electrical engineers, 
highest grade, are to receive salaries of £450, rising by 
annual increments of £20 to £650, with an official residence, 
or an allowance of £50 to £75 in lieu thereof. Electrical 
engineers, lower grades, are to receive salaries of £300, 
rising by £15 increments to £400, with an official residence, 
or an allowance of £50 in lieu. First assistant electrical 
engineers are to receive £250 to £350 a year, and second 
assistant electrical engineers £200 to £250 a year. The 
pensionable scales are to apply to all future entrants, 
but officials now serving are to be given the option of 
being placed on the pensionable scales. They will enter 
these scales from the date of obtaining the necessary Civil 
Service certificate at the salaries they would have been 
receiving if they had served in the pensionable capacity 
throughout on the above scales, plus the proportion of 
increment earned on these scales up to the dates of their 
certificates. They will not be allowed to count their 
previous service for pension. With reference to the peti- 
tions of electrical engineers asking for an increase of pay, 
the Admiralty states that it is not prepared to make any 
alterations in the scales other than those indicated above, 

THERE is an important tendency in recent construction 
to go back to the greater use of wrought iron as compared 
with steel. This tendency was referred to recently in two 
papers, one read before the West of Scotland Iron and 
Steel Institute and the other later at the Staffordshire 
Iron and Steel Institute by Mr. H. Pilkington, M. Inst. C.E , 
and most of the speakers agreed that this revival has been 
very conspicuous. The author of the latter paper referred 
to the fact that in the United States the reversion to iron 
was on a considerable scale. In Pennsylvania alone there 
are now fifty-three iron mills in existence and probably 
200 in the States. This he attributed largely to the 
prevalence of rail breakages, as well as to  pipinz 
and segregation. These were defects which could not 
possibly obtain in wrought iron. Lamination troubles, 
it was true, were frequent enough in the days of iron rails 
rolled from piles, but if rails ever had again to be rolled 
from iron, piling would be an obsolete institution. It is 
well known that because of the excessive corrosion which 
British railway companies have discovered in mild steel 
they had now largely come to the conclusion that with 
regard to the rolling stock they must revert to iron, 
sacrificing superior strength to other considerations. 
There was also a marked preference shown in the demands 
from the Colonies for galvanised sheets of iron instead of 
steel, owing to the greatly lessened liability of the former 
to corrosion. 
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Uniformity in Railway Electrification. 


THE latest announcement concerning the electrifi- 
cation of railways in this country is that of the 
proposed conversion of nearly 150 miles of single 
track on the London, Brighton and South Coast 
Railway. When this change is completed, the com- 
pany will have some 220 miles of its lines equipped 
for electric working, which represents between 
one-sixth and one-fifth of its total mileage, calculated 
in single lines. Quite recently the London and South 
Western and the London and North-Western com- 
panies have signified their intention of proceeding 
directly with the electrification of portions of their 
suburban lines. The conversions on the North- 
Eastern, Midland, Lancashire and Yorkshire, Metro- 
politan, Great Western and Metropolitan District 
systems have for some years now been accomplished 
facts. There are rumours of similar undertakings 
in other directions, and one is tempted to ask how 
far the matter is likely to proceed. Will only the 
lines in the vicinities of our big cities be equipped 
for electric working or will the system be extended 
to main-lines? The question is interesting for 
several reasons, for, in the event of a considerable 
extension in the use of electricity as the propelling 
agent for railway trains, certain problems will present 
themselves for solution. Most important among 
these is the form in which the electricity is to be used. 
The majority of our tube railways use third and 
fourth rails for the “go ‘‘ and “return” circuits 
for the current. The same system obtains on the 
Metropolitan and District lines. There is to be 
physical connection between the London and North- 
Western line and both the District and one of the 
Tube lines. The South-Western will also make 
physical connection with the District’s system. In 
all these cases direct current at the same voltage 
is to be employed, so that the electrified trains of 
one company will be able to run on the electrified 
lines of the other company. Indeed, it is proposed 
to run through trains made up of coaches which will 
conform to the gauges of the ‘“‘ Bakerloo”’ Tube, 
direct from Watford to the Elephant and Castle. 
On the other hand, the Brighton line is using high- 
tension single-phase current, so that, though there 
is physical connection between its lines and those 
of the South-Western Company, no interchange of 
electrified trains will be possible, 

We do not intend here to enter into a discussion 
of the respective merits or demerits of the two 
systems. We are, for the time being, simply con- 
sidering the possible effect of the diversity in propul- 
sive methods. At the outset we may say that this 
diversity is to be deplored, and it would be well 
for all those concerned to hesitate before going any 
further and to think what is likely to happen, if, as 
time goes on and—as nearly certainly will be the 
case—very many more miles of line are converted 
for electric working. Having regard to the large 
development in electric propulsion which has already 
taken place, no one would be hardy enough to assert 
that it would be impossible for our main lines to be 
worked on this method. The Liverpool-Southport 
line, though short, is, in effect, a main line. Suppose, 
then, the time to come when ail our lines—main and 
suburban—are worked electrically. What would be- 
come of the interchange traffic, or what would happen 
where one line had running powers over another 
company’s lines, if the systems employed were dif- 
ferent ? It is quite clear that the electrical equip- 
ment of the one line could not be operated by the 
electric current of the other line or lines. To take 
an example. Suppose the Great Northern Railway 
were to electrify its main line as far as York on the 
single-phase system ; suppose also that the North- 
Kastern Railway were to consider that high-tension 
direct-current was best suited to its particular con- 





ditions, and that the North British Railway for some 
reason favoured three-phase current. What would 
happen to the numerous through trains which run 
on these lines between London and Edinburgh ? 
It might be replied that all that would be necessary 
would be to use different types of electric locomotives 
just as different steam locomotives are now employed. 
Well and good ; but what of the difficulties attending 
the design and construction of interchange points 
for locomotives, so that the electric equipment for 
the one might not interfere with that for the other ? 
Moreover, there is the question whether better 
results would be obtained by using locomotives or 
by distributing numerous motors throughout the 
length of the train. If on one company’s lines the 
multiple unit method were employed, and no loco- 
motives used, then the locomotives of the other 
companies would simply have to haul over their 
own lines the idle electrical equipment in the coaches 
as so much dead weight. This would certainly not 
make for economy. For the moment we are not 
discussing the relative merits of locomotives or of 
a series of motor coaches. We are only instancing 
a case which might occur. It is most unlikely that 
in the example we have quoted there would be such 
a disagreement between three lines which handle 
such important through traffic; yet it would seem 
that some such possibility should be faced. 

As things stand now, the Brighton Company and 
the Midland on its Lancaster-Heysham branch, are 
using single-phase current. All the other lines employ 
direct current. Opinions are widely divided as to 
whether direct current could be used for long distance 
railway lines. Mr. Merz, using 1500-volt direct 
current proposes by the aid of sub-stations to work 
lines up to some 100 miles in length outside Melbourne 
more cheaply than by the use of single-phase current. 
The difficulty with direct current has hitherto been 
the construction of machines to work at the high 
voltages necessary for long distance transmission. 
Time only can show whether machines of this type 
can be produced which would run satisfactorily at 
such high voltages as are the general rule with alter- 
nators and transformers. Until such machines are 
trustworthy commercial goods, it would certainly 
seem that for long stretches of main line, direct 
current will have a rival in single-phase current 
which it will be very hard, if not quite impracticable, 
to face. On the other hand, no one will deny that 
single-phase currents can work long lengths of line 
successfully. Hence, as things are at present, were 
it decided, to-morrow, to electrify all the main lines 
in the kingdom, it would be safe to prophesy that 
the majority would use single-phase current. It is 
by no means certain, however, that all would do so, 
unless there were some compelling force in operation, 
or unless there were some preconcerted arrangement. 
It is still more uncertain what would happen if 
the remaining railways were to begin in a compara- 
tively small way with local lines, and to g ow from 
that o main line traffic, as would appear to be the 
more likely course. Nearly certainly some would 
choose one system and some another. This, we 
maintain, would be a fatal mistake, and would hamper 
the extension of electric propulsion to a very serious 
degree. We say again we are not concerned as to 
which form of electricity should be used; all that 
we urge is that a determination should be arrived at 
as to which—should it come to be employed uni- 
versally—shall be used. To go on multiplying 
systems, voltages, periodicities and what not, will 
in the future—and possibly in the near future— 
lead to endless confusion and trouble. Of course, 
if it were quite clear that the possibility of 
main-line electrification need not be taken: into 
account, the subject would be relieved of most of 
its difficulties; but so far as can be foreseen the 
electrification of main lines, instead of being out of 
the question, is by no means beyond the bounds of 
probability. To what authority, if any, should be 
assigned the t.sk of deciding which form of electricity 
should be used is another matter altogether. We 
are by no means certain that any outside assistance 
is needed. We think that the railway authorities 
are quite competent to settle the question for them- 
selves ; but we submit that the sooner they come to 
a unanimous decision the better it will be for everyone 
concerned. 


Petrol Committee’s Report. 


THE second report of the Petrol Committee, just 
issued, is from the automobile users’ point of view 
about as hopeless a document as could well be imagined 
—hopeless, that is, in the sense that it practically 
admits the helplessness of the consumer. Petrol 
which used to be obtainable at 9d. per gallon has 
been steadily rising until the price is now’ls. 7d. per 
gallon, representing a rise of no less than 10d. per 
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gallon, or over 100 per cent. in, say, ten years. Of 
this rise, 3d. per gallon is due to the Chancellor of 
the Exchequer, while 2d. per gallon can be accounted 
for by the difference between normal freights and 
the present high freight charges—which are said to 
be purely temporary. As, however, the petrol com- 
panies own tank ships of their own, the charge of 
2d. per gallon is not the cost of transport to them, 
but the additional charge to the public which they 
are able to make owing to the dearth of tank tonnage. 
It therefore represents profit pure and simple. 
Other contributory causes are stated in the report 
to be the extravagant compulsory methods of handling 
and distributing the spirit, and the increasing cost 
of the production of the spirit at the oilfields. We 
can hardly imagine that the petrol companies have 
any real justification for the last-mentioned claim, 
as when petrol was sold at 9d. per gallon its specific 
gravity was .680, whereas it is now about .740, 
so that the cost of production should actually be less. 
No doubt, however, the Committee has obtained 
satisfactory evidence on this point,and we will admit 
for the moment that the cost of production at the 
wells has increased by, say, 1d. per gallon—a very 
big percentage, be it noted. For the purposes of 
argument, we will also assume—and with greater 
justification—that the present compulsory methods 
of handling and distributing the spirit add another 
2d. per gallon. Thus, we have 8d. of the total rise 
of 10d. which we can account for. On the ten-year- 
old basis of profits and with the additions accounted 
for above, the selling price of petrol should to-day, 
therefore, be 1s. 5d. instead of 1s. 7d. Apparently, 
then, the petrol companies are reaping a clear extra 
profit of 4d., or about 20 per cent., on every gallon 
they sell, if we take the 2d. per gallon freight charges 
as profit, in addition to the profit which they used to 


make, as it is hardly likely that they sold at a loss | 


at 9d. Thus, it will be seen that though the clear 
profits of the petrol companies are not really so 
high as might be supposed from a casual examination 
of the selling prices ten years ago and to-day, there 
is an excessive profit. This is simply due to the fact 
that, in the words of the report, “the demand for 
petrol is almost greater than the apparent existing 
supply, and this demand is rapidly increasing in 
all countries.” Here we have the old law of supply 
and demand which meets us in all directions, against 
which we cannot fight, and which leads the Com- 
mittee to say that “ after careful consideration of all 
the circumstances the Committee is of the view that 
no further useful action can be taken at the moment 
in regard to the supply or distribution of petrol 
that would tend to reduce the cost of the spirit to 
consumers. 

Very cold comfort can be gathered from the follow- 
ing extract from the report of the Committee :— 
‘“ The consumer can only hope for a reduction in the 
price of the spirit through the establishment of 
conditions such as the following :—(a) 1. The opening 
up of new commercially productive oilfields; 2. 
An increase in the number of competitive owners of 
oilfields. (6) The building of additional tank steamers. 
(c) A more general supply of petrol in bulk, such as 
in steel barrels of 40 gallons capacity and upwards, 
instead of in 2-gallon tins. (d) The use of an alterna- 
tive fuel or fuels.” It is the last suggestion which 
appeals to the Committee as being the one most 
likely to lead to practical results, but it may be useful 
to endeavour to see how far the various suggestions 
would go in the desired direction of reduction in price. 
Let us admit that the 9d. per gallon of ten years ago 
was a fair selling price, giving a reasonable profit 
to the producers and not placing an undue burden 
on the consumer. The Committee’s suggestions 
(a) 1 and 2, and (6), if. realised, would undoubtedly 
lead to the knocking off of the 4d., the present exces- 
sive profit now being taken by the oil companies ; 
() might perhaps knock off 1d. per gallon ; (d) might 
or might not result in the discovery of a fuel which 
could be produced at the same price as petrol. It 
appears to us, however, very doubtful whether it 
would result in a cheaper fuel, as we can hardly con- 
ceive of any source of supply so readily available as 
oil, which delivers itself at the surface, and then only 
requires distilling at a low temperature to make it 
into useful fuel. Let us, then, take the cost the same 
as that of petrol. The selling price of 9d. of ten years 
ago must obviously be subject to all the same con- 
ditions as the present day petrol, except, we may 
hope, that of the excess of demand over supply. 
We should therefore have to add Id. for the increased 
cost of production, 2d. for extravagant methods of 
liandling, and 3d. for the Chancellor of the Exchequer’s 
exaction, as the home-produced fuel would according 
io present reports be given no advantage over the 
foreign supply, making a total of, say, Is. 3d. per 
yallon, or if the normal freight of $d. per gallon is 
entirely eliminated Is. 2}d. per gallon. We agree 











that it might be possible to-day to make some saving 
with either class of fuel under the heading (c), say, 
ld. per gallon, which would make the prices of the 
two fuels 1s. 14d. and 1s. 6d. respectively. There 
would, then, be 44d. per gallon to be gained, and if 
the supply were ample, the price of the new fuel 
would probably be a permanent figure and not one 
subject to steady and continuous rise, as is the case 
with petrol. The possible difference in price is, 
as we have stated, not quite so large as might be 
expected, but it is a very big percentage, and if the 
price of Is. 1$d. were to be recognised as a fixed 
and definite one it is probable that the automobile 
user would make no further complaints. How far 
the new fuel on this basis would allow for the huge 
reductions for large contracts which now obtain with 
petrol is another matter. 


Train Resistance and Temperature. 


THE problems of train resistance, while of great 
practical importance to the railway engineer, contain 
many points which are still obscure. Of late years 
not much work has been done on this question in 
this country, but we have on several occasions referred 
to investigations made on the other side of the 
Atlantic. In particular we ‘have discussed the tests 
bearing on the relation between the weight and the 
resistance of American freight cars, and have shown 
that while they added to our practical knowledge they 
left several questions unexplored. The most exten- 
sive series of tests on this subject are those referred 
to in our leader of May 10th of last year, which were 
carried out by Prof. Edward J. Schmidt with the 
dynamometer car of the University of Illinois. In 
these tests, which have entered into practice so far as 
to have been adopted by the Baldwin Locomotive 
Works as the basis of their rules for determining loco- 
motive hauling capacity, measurements were made 
of the resistance of cars varying from 15 to 75 tons in 
weight at speeds from 5 to 35 miles an hour. As an 
example of the results obtained, the following will 
serve :—At 25 miles an hour the total resistance of 
a 20-ton car was 184 lb., or 9.2 Ib. per ton, while the 
resistance of a 60-ton car was 264 lb., or only 4.4 Ib. 
per ton. As we pointed out last year, no adequate 
explanation has been given for this very considerable 
reduction in the resistance per ton. The air resist- 
ance would be approximately the same for the light 
and for the heavy cars, while the resistance due to 
inequalities in the track would depend more on the 
weight and design of the bogie than on the weight of 
the car body, so that these resistances divided by 
the greater weight of the heavy car would make fora 
lower resistance per ton. The difference, however, 
between the measured resistances given above is 
more than can be accounted for by these influences 
and can only be explained by a reduction in the 
coefficient of journal friction with the heavier loads. 
Hitherto no explanation of this decrease in the coeffi- 
cient of friction with an increase in the journal pres- 
sure has been put forward, but we believe that Prof. 
Schmidt’s latest tests throw some light on the question, 
though they were made for an entirely different pur- 
pose, and the point is not mentioned in the report on 
the tests which we have before us. 

The tests to which we refer were undertaken to 
investigate the effect of cold weather on train resist- 
ance. It was noticed in tests made with the dynamo- 
meter car that whereas tests during warm weather 
showed a regular increase of resistance with the speed, 
tests made with similar cars during cold weather gave 
very much more irregular results. As it was found on 
investigation that the tests had been made under 
conditions identical except as to the temperature of 
the atmosphere, this was looked to to furnish an 
explanation of the irregularities. The temperature 
of the air has little influence on the rolling resistance, 
and must therefore produce its effect, if any, through 
a change in the temperature of the journals and a 
consequent change in the journal friction. The 
tests under review were made by attaching the 
dynamometer car to trains in regular freight service, 
and there was no chance of measuring the tempera- 
ture of the journals. The journals, however, warm 
gradually from the start, so that unless the speed 
varies greatly the journal temperature is a direct 
function of the distance run from the start. This 
distance was therefore used in analysing the tests. 
In one case in particular some fifteen measurements 
with cars weighing 17.2 tons at 15 miles per hour 
showed resistances varying from 8.9 to 12.6 Ib. per 
ton, the air temperature being about freezing point. 
When these test results were plotted in relation to the 
distance run from the start the resistances grouped 
themselves harmoniously about a curve showing 
13 lb. per ton after a run of eight miles and decreasing 
to 10.6lb. per ton after 35 miles. Beyond this 
point the resistance did not appear to decrease. The 














explanation of this appears to be that on starting the 
journals are cold and the oil is consequently highly 
viscous. With the train in motion the heat pro- 
duced by the journal friction liquefies the oil and 
reduces the coefficient of friction, this action pro- 
gressing until the temperature of equilibrium is 
attained, at which the axle-boxes by radiation and 
convection lose heat at the same rate as that at which 
it is produced by friction. Obviously the lower the 
temperature of the air the longer will it take for 
equilibrium to be attained and the lower will be the 
temperature of the journals at equilibrium. The 
lower the journal temperature the higher the coetii 
cient of friction. In effect the cars tested as above, 
which at 15 miles per hour, with the atmosphere at 
about 30 deg. Fah., run 35 miles before reaching the 
minimum resistance of 10.51b. per ton, would in 
summer weather attain at the same speed a minimum 
resistance of 8.4 lb. per ton after running only about 
eight miles. The data on which Prof. Schmidt's 
report was based was not sufficient to permit of the 
establishment of a general law relating temperature 
to resistance, but the evidence at hand is sufficient 
to show clearly that the temperature is an important 
factor in determining the journal friction. 

It appears to us, though, as we have said, the point 
is not referred to by Prof. Schmidt, that the journal 
temperature offers a very probable explanation of the 
lower resistance of the heavy cars. The amount of 
heat produced by journal friction will increase with: 
the weight of the car, while there will be little, if any. 
difference between heavy and light cars in the sur- 
face of the axle-boxes through which the heat is 
dissipated. Consequently the temperature of equili- 
brium will be higher, and the coefficient of journal 
friction lower with the heavy cars. The experimenta: 
data is not yet sufficient to afford certainty on this 
point, but we appear to get some light on what has 
hitherto been an obscure question. 





On Thursday afternoon of last week the first of 
two lectures on the above-named subject was delivered 
by Professor Bertram Hopkinson at the Royal 
Institution, London. The following is a summary 
of the first lecture. 

In opening his address Professor Hopkinson dwelt 
on the prophecy made thirty years ago by Sir 
Frederick Bramwell at a meeting of the British 
Association. Sir Frederick, the lecturer said, had 
stated that within the next fifty years the develop 
ment of the gas engine would have advanced so far 
as to threaten the supremacy of steam, if it had not 
actually by that time completely supplanted it. 
After the lapse of thirty years this prophecy was 
certainly not as near realisation as its author and 
others expected it would be. For small powers the 
gas engine was in many instances a serious rival to 
steam at the present moment. But that something 
was checking the development of the large gas engine 
was obvious to all who studied the matter no further 
than in the daily papers. It was years sinc» one of 
the London journals first attracted the attention of 
the general public to the possibility that in the near 
future the internal combustion warship would be 
with us, and the old steam-driven vessel a thing of 
the past. We were still awaiting the advent of such 
changes, and it did not even yet appear likely that 
they would arrive within the next few years. The 
Selandia, a Diesel-engined vessel, developed her 
2500 horse-power in 16 cylinders. At the same rate 
a 30,000 horse-power Dreadnought would require 
some 200 cylinders of the same size. No engineer 
would care to be responsible for the installation and 
working of propelling machinery composed of so 
many units. Hence until large gas engines could be 
constructed the universal adoption of such motors 
for marine propulsion would remain a dream. 

The backward development of the gas engine was, 
Professor Hopkinson continued, most clearly brought 
out by contrasting its present position with that of 
the steam turbine. The latter prime mover in its 
practical form was of quite recent origin, yet it was 
employed on board all modern British war vessels. 
A short time ago he had seen a 40,000 horse-power 
steam turbine nearly completed in Sir Charles Parsons’ 
works. It was significant that engineers would 
design and build steam turbines of this large size 
with confidence in getting the desired results. No 
such confidence existed in the case of the gas engine. 

The larger a ‘gas engine was made the greater 
became the difficulties in its design and construction. 
It was the province of engineering science to investi- 
gate and, if possible, remove such difficulties as these, 
and his lectures would be devoted to an account of 
recent work done on this matter. The investigations 
which he wculd describe had largely been carried on 
in this country by a committee of the British Associa- 
tion, of which he had the honour of being secretary. 

Having briefly outlined the working of the gas 
engine, the lecturer explained the economy resulting 
from the compression of the mixture before ignition, 
and said that the increased compression pressures 
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now used constituted practically the only really large 
improvement introduced into gas engine practice 
since Sir Frederick Bramwell’s time. There was a 
limit, however, to the extent to which such com- 
pression might be carried and the chiéf limiting factor 
was the rapid increase of the heat to be carried away 
in the cooling water which accompanied increase of 
compression pressure. 

The constitution of the flame inside a gas engine 
cylinder was next discussed. The Professor likened 
it to the flame of an ordinary Bunsen burner, but 
cautioned his audience that inside the cylinder the 
flaming mixture was 20 to 25 times as dense as that 
issuing from the burner. ‘To illustrate the difference 
more clearly between unconfined com‘ustion in the 
atmosphere and combustion in a closed space, a cast 
iron vessel, | cubie foot in capacity was filled with 
vaseous mixture drawn off from the Bunsen burner 
by a eonnection just below the orifice. A glass 
window in the vessel permitted the audience to witness 
the nature of the combustion of the mixture when 
fired by an electric spark. A device consisting of 
a pointer and dial enabled the rise of pressure to be 
judged. On firing the charge the pressure within the 
vessel rose momentarily to about 50 Ib. per square 
inch. That the temperature produced was greater 
than that of the Bunsen flame was obvious by con- 
trasting the white incandescence momentarily seen 
at the window with the bluish flame of an adjacent 
burner. The Professor drew attention to the fact 
that the pressure within the vessel rose much more 
quickly than it fell, a feature made quite obvious 
by the motion of the pressure pointer. The difference 
between combustion in a gas engine cylinder and that 
which resulted in the unconfined atmosphere was, 
said the lecturer, even more marked than what he 
had been able to demonstrate, because the mixture 
in his vessel was only at atmospheric pressure and not 
compressed as it would be in the cylinder. 

These “‘ closed vessel ’’ experiments had been made 
much use of in investigating gas engine phenomena, 
and had thr wn much light on the manner in which the 
heat of the explosion passed through the cylinder 
walls. Using an improved form of vessel in conjunc- 
tion with a recording device, the lecturer continued, 
he had found that in some cases the heat passing 
through the walls of the vessel was as much as 
10 calories per square centimetre per second—equal 
to, say, the heat radiated from a pot of molten steel 
at the same temperature. The flow of heat through 
the walls of a gas engine cylinder was greater than this, 
and constituted the greatest of all the difficulties in 
the way of the development of the large unit. Econo- 
mically the loss of heat which this flow represented— 
it was equivalent to about 30 per cent. of the coal used 
to produce the gas—was not important because it 
was known that if it could be entirely suppressed it 
would only reappear as the same amount of heat 
added to that already carried away in the exhaust. 
The flow of heat had to be accommodated, and as the 
size of the engine, and therefore the thickness of the 
cylinder walls, increased, it became _ increasingly 
difficult to do so, 

To illustrate this point Professor Hopkinson 
showed on the screen a sectional drawing of a 1200 
horse-power tandem Diesel engine, and drew attention 
to the large percentage of the total bulk which was 
occupied by the cooling arrangements as compared 
with the small portion devoted to the actual combus- 
tion space. By far the bigger part of the cylinder 
casting was required simply for cooling purposes. 
The difficulty of forming complicated water spaces 
and the liability of the casting to crack was duly 
brought out. 

There was, he continued, another difficulty in 
connection with this same matter of the heat flow. 
If heat was to be made to pass through a thickness of 
metal it was necessary to maintain a temperature 
gradient from one side to the other. In a large gas 
engine the difference of temperatures required might 
be 100 to 150 deg. Cent. The existence of this 
difference induced differential expansion with all its 
attendant troubles. It was to be noted, too, that the 
pistons of large gas engines gave as much trouble as 
the cylinder walls as regarded the heat flow through 
them. As a result of this it was found impossible 
to work a four-stroke cycle gas engine without cooling 
the pistons if the bore exceeded 23in. in diameter. 
Four lantern slides were shown to illustrate these 
remarks. One slide represented a badly designed 
cylinder casting for a large gas engine, and indicated 
where cracks had been found to develop. The second 
slide showed an improved form of casting which had 
heen designed in light of the experience derived with 
the first. The two remaining slides showed similarly 
a faulty and an improved form of piston. Even yet, 
the lecturer said, the difficulties of this matter had by 
no means been fully overcome. 

Apart from the cracking and differential expansion 
of the castings, the heat flow, unless properly accom- 
modated, gave rise to serious difficulties of quite 
different character. These centred round pre-ignition 
of the charge. The cause of pre-ignition and the loss 
of power which it entailed were then explained. 
As soon as any part of the metal in contact with the 
charge reached a temperature of 700 deg. Cent., it 
was stated, premature explosion occurred. 

Since the heat flow was thus of so much consequence 
it was of primary importance, the Professor continued, 
to find out what its true character was. Until 
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recently it was commonly believed that the heat flow 
was a process of conduction and convection. Radiant 
heat was a vibration in the ether communicated 
to it by the impacts between the molecules of the 
radiating body. In the case of a gas it was formerly 
believed to be very difficult to get the molecules to 
collide sufficiently violently to produce radiant heat 
unless the gas was at a high temperature. It had 
therefore been thought that radiation could not play 
an important, if any, part in the heat flow from the 
gas to the cylinder walls. It was now known, how- 
ever, that radiation played a very important part in 
this matter. 

A black surface, as was well known, absorbed 
radiant heat very rapidly. A polished surface 
reflected it. ‘lo determine whether the heat passing 
from the gas to the walls was radiant or conducted 
heat, experiments were carried out on the fall of 
pressure in a closed explosion chamber first when the 
walls were black and then with the walls polished. 
It was found that in the polished chamber the pressure 
fell off more slowly—two-thirds as rapid, say—than 
in the black walled chamber. Clearly the polished 
walls were reflecting a considerable amount of radiant 
heat back into the gas. The next step was to measure 
the quantity of the radiant heat. To do this the 
vessel was fitted with a small window of fluorite 
immediately outside of which was a small grid of 
blackened platinum. Fluorite, the lecturer ex- 
plained, was a good conductor of radiant heat. 
Glass was practically an insulator. The temperature 
of the platinum grid could be measured and from it 
the quantity of radiant heat streaming out through 
the window could be calculated. It was found that 
one-half of the whole heat passing out of the gas was 
in the radiant form. 

This was a discovery of great importance. If the 
heat flow from the gas were entirely a matter of 
conduction, then its amount would be directly pro- 
portional to the temperature of the gas. It was, 
however, partly radiant, and, as was well-known, the 
quantity of heat radiated from a body increased very 
rapidly as the temperature increased. [Conducted 
heat is proportional in amount to the first powers 
of the temperatures involved ; radiant heat is pro- 
portional to the fourth powers.] It could, in fact, 
be shown that to increase the horse-power of the 
gas engine by only 15 per cent. an increase of 50 
per cent. in the heat flow had to be tolerated. 

The question arose whether the radiation from a 
large volume of gas was more in proportion than from 
a small volume. Experiments had been conducted 
on this subject, and the answer was in the affirmative. 
The bearing of this fact on the problems associated 
with the design of large gas engines was obvious, 
and could not be overlooked. 

‘2 Professor Hopkinson here concluded his first 
lecture. The second was given yesterday. We hope 
to report it in next week’s issue. 








ACCIDENTS TO MONOPLANES. 


AFTER considerable delay the report of the Depart- 
mental Committee appointed by the Secretary of 
State for War to inquire into certain recent accidents 
to monoplanes has at length been issued. The report 
occupies nine and a-half sides of foolscap, and may be 
obtained from Wyman and Sons, Fetter-lane, E.C., 
at 2s. post free. 

The Committee consisted of Dr. R. T. Glazebrook 
(chairman), Mr. A. E. Berriman, Major Brooke 
Popham, Lieutenant 8S. D. A. Grey, R.N., Brigadier- 
General D. Henderson, Mr. F. W. Lanchester, Mr. 
Mervyn O’Gorman, Professor J. E. Petavel, Major 
F. H. Sykes, and Mr. F. J. Selby (secretary). The 
term; of reference were :—‘“‘ To inquire into and report 
upon the causes of the recent accidents to monoplanes 
of the Royal Flying Corps and upon the steps, if any, 
that should be taken to minimise the risk of flying 
this class of aeroplane.”’ The precise accidents to 
which the terms of reference were taken as applying 
were those which occurred in September of last year 
at Graveley and Wolvercote and in which Captain 
Hamilton with Lieutenant Wyness-Stuart and Lieu- 
tenant Hotchkiss with Lieutenant Bettington respec- 
tively lost their lives. A non-fatal accident which 
occurred to Major Gerrard in the same month was 
also investigated. It will be seen, therefore, that 
the Committee by a perhaps too literal interpretation 
of its terms of reference has shut out from its vision 
the fatal accident which occurred to Captain Loraine 
and Staff-sergeant Wilson in July on a Nieuport 
monoplane. 

If the Committee’s investigations be regarded as 
a trial by jury of the monoplane, then the report 
makes it quite clear that the verdict is one of acquittal. 
‘* It has been clearly demonstrated,”’ the report says 
at one part, “‘ that these accidents were not primarily 
due to causes dependent on the fact that the machines 
were monoplanes.” Dealing with the question of 
the relative structural strength of monoplanes and 
biplanes, the report expresses the Committee’s 
opinion that “it is quite possible to construct a 
monoplane so that it shall have adequate strength.” 
Again, dealing with the subject of stability, the 
Committee says that it has no information before it 
which would lead it ‘‘ to conclude that the monoplane 





as such is less stable than the biplane.” Finally, 
the Committee find ‘‘ne reason to recommend the 
prohibition of the use of monoplanes provided that 
certain precautions are taken, some of which are 
applicable to both classes of aeroplane.” 

As regards those parts of the report which relate 
to the causes of the specific accidents inquired into, 
the original should be consulted by everyone associated 
with the construction or flying of aeroplanes of all 
types. That the three aeroplanes involved were 
monoplanes is clearly regarded by the Committee 
as a coincidence. M. Blériot’s report to the French 
Minister for War, in which dangers said to be peculiar 
to monoplanes were pointed out, and the action taken 
by M. Millerand on the strength of this report are 
not so much as mentioned in the document now before 
us. 
In the case of the Graveley accident, the Com- 
mittee says that it has been impossible to determine 
definitely the primary cause of the disaster. The 
machine involved was the 100 horse-power Gnome- 
engined Deperdussin monoplane which secured the 
second prize in the Militasy Aeroplane Competitions 
of last August. It is believed that the accident may 
have originated in the fracture of some part of the 
engine, possibly a tappet rod. If this were so, then 
it seems likely that the cowl was caught by the 
rotating engine and that one of the forward stay 
wires which came close to the cowl was forced back, 
thereby putting a stress on other stays and d:awing 
them from their attachments. 

In the Oxford accident the machine involved was 
the 80 horse-power Gnome-engined Bristol mono- 
plane which had secured a £500 prize in the Military 
Competitions. The Committee is of opinion that in 
the first instance a ferrule broke on the right wing 
cable of this machine. The tension in the left wing 
cable was then sufficient to detach the strap holding 
its lower end to the fusilage. It appears that in 
place of the nine wood screws by which this strap 
was ordinarily held in place, two brass screws at the 
two extremities alone were in use. . 

Major Gerrard’s machine wa; a 50 horse-power 
Gnome-engined Nieuport monoplane. When at a 
height of about 1000ft. a loud noise of breakage 
was heard from the engine, and the aviator switching 
off the power planed down safely to the earth. On 
examination it was found that one of the connecting- 
rods had broken in two places, and that the gudgeon 
pin—that is, the pin at the piston end of the con- 
necting-rod—and its bush were also fractured. 
These gudgeon pins in the Gnome engine have no 
oil groove formed in them. The pins at the other 
end of the connecting-rod—the “big end pins ” 
have, or had, such grooves formed in them by grind- 
ing after they had been case-hardened. In inquiring 
into this accident the Committee learnt that “ several 
cases had occurred of fracture of both gudgeon and 
big end pins in Gnome engines.” Examination 
showed that the case-hardening had weakened the 
resistance of the material to impact. The big end 
pin, according to the report, needs modification in 
design, and in certain respects the design of the 
connecting-rod is capable of improvement. In the 
opinion of the Committee, ‘“‘ the arrangements for 
locking the valve into position in the piston were 
such that it was possible for a careless or inexperi- 
enced workman to put considerable torsion on the 
connecting-rod,”” which abnormal stress might, 
during the subsequent running of the engine, cause 
fracture to take place. 

There are many other parts of the report worthy 
of the most careful study. The Committee has, for 
instance, something to say on the strength of fabrics 
and their attachment to the ribs, on engine mount- 
ings, on stability, on the gyroscopic effect of rotating 
engines and propellers, and on other cognate matters. 
Many recommendations are made, some of which 
have reference to a more rigorous system of inspection 
and periodical examination of machines under con- 
struction and in practical use. Two important 
recommendations affecting the actual design of 
aeroplanes are as follows :—“* The wings of aeroplanes 
can and should be so designed as to have sufficient 
strength to resist drift without external bracing,” 
and—*“ In view of the grave consequences which may 
follow fracture of any part of the engine, especially 
in the case of a rotating engine, means should be 
taken to secure that a slight damage to the engine 
will not wreck the machine. Structural parts, the 
breakage of which may involve total collapse of the 
aeroplane, should so far as possible be kept clear of 
the engine.” 








In consequence of the growth of traffic, railway com- 
panies have been obliged to increase the size of their 
wagons, and the presence of closed vans of high capacity 
has involved the difficulty on the Belgian lines that when 
one of them is near the tail of the train the guard is unable 
to see the signals or even the whole of the train under his 
charge. To meet this difficulty, M. Flamme has devised 
a new type of van which has an elevated cabin. These 
are four-wheeled vehicles, 8-700 m. long, with frames of 
channel steel, and their tare weight is in the neighbourhood 
of 20 tons. The body is divided into three compartments 
—one for small packages, one in the centre, and one for 
the guard. The last rises about a yard higher than the 
rest of the van, and has windows which give a good look- 
out. 
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ELECTRIFICATION ON THE MIDI 
RAILWAY. 
No. II.* 


{ pRAWING of the locomotive built for the Midi | 
Railway by the French Westinghouse Company is | 
given on page 152. This engine was described in | 
our last issue and does not call for further comment. | 
We will therefore proceed to consider the locomotive 
constructed by the French Thomson-Houston Com- 
pany. It was built to conform with the conditions 
already given. Apparently, much consideration was 
paid to the question of how the power developed by 


| and satisfactory commutation. 
| the motors have been provided with a large number 


repulsion machines, In designing the motors the objects 
aimed at have been to obtain a good starting torque 
To secure the latter 


of poles, for it is an established fact that the quality 
of commutation is dependent on the magnitude of the 
electromotive force induced in the short-circuited 
armature turns. This electromotive force is governed 
by the magnitude of the field flux. By using a large 


number of poles the flux per pole can be reduced, with 
a corresponding reduction in the electromotive force 
induced in the short-circuited coils of the armature | 
at starting. 


When starting the brushes are short- 

















Fig. 13—1200-H.P. THOMSON-HOUSTON SINGLE-PHASE LOCOMOTIVE 


motors should be transmitted to the driving 
wheels. This seems to be a question which some 
firms have had difficulty in settling. Opinions differ 
as to whether the motors should be of the geared type 
or whether they should be built for a comparatively 
slow speed and drive the wheels by means of rods. 
After much experimental work the French Thomson- 
Houston Company has come to the conclusion that 
the latter scheme is preferable. Accordingly the loco- 
motive which has been built for the Midi Railway is 
fitted with two fairly slow-speed motors having cranks 
at each end of their shafts. Connecting-rods coupled 
to these cranks transmit the power to the auxiliary 


the 


circuited and current is supplied to the stator ter- 
minals. After the motor has attained synchronous 
speed the armature is connected in series with the 
field windings. A voltage is also impressed on the com- 
pensating winding which produces a commutating flux. 
This voltage is obtained from the secondary of the main 
transformer. The motors each have twenty poles ; con- 


sequently the synchronous speed when working as a | 
repulsion machine is 100 revolutions per minute— | 
| shown in Fig. 19 can either be closed by hand or by 


periodicity 16%. This speed corresponds to 25 kilo- 
metres per hour. 
in series with the field windings the maximum speed 
of the locomotive is 78 kiloms. per hour, about three 





When the armatures are connected | 


| This will be referred to again presently. 


by thick lines. The high-tension circuit from the 
current collectors NN to the main transformer in 
the lower left-hand corner can easily be traced. A 
fuse, as shown in Fig. 18, is inserted in this circuit. Near 
to this fuse (200 ampéres) there is the main oil switch. 
Overload and release coils are fitted tothisswitch. A 
tapping taken off from the primary of the transformer 
gives a pressure of 600 volts. Current at this pres- 
sure is used for the lighting circuit, the contactor 
control circuit, and the oil switch release circuits, 








Fig. |I6—DRIVER’S COMPARTMENT 


The switches for these three circuits are marked. on 
the diagram. It will be understood that the main oil 
switch is fitted with remote control, so that it can be 
opened electrically from the driver’s platform. 

Since the high-tension switch is fitted with an over- 
load trip coil and since a fuse is interposed in front of 
this switch, it is evident that the motors are well pro- 
tected and there is little fear of the electrical equipment 
being damaged by overloads. The main oil switch 


compressed air. A diagram showing the arrange- 
ment of the compressed air pipes is given in Fig. 20. 
The main 

















Fig. 14—MOTORS ON 


shafts placed in the same plane as the wheel axles, 
and from these auxiliary shafts the power is trans- 
mitted to the six driving wheels by horizontal side rods. 
Fig. 13 shows the complete locomotive. The con- 
necting-rods are inclined at the greatest possible | 
angle, the motors being placed close to the centre of 
the locomotive. Fig. 14 shows the motors erected 
on the test plate, whilst Fig. 15 shows them in the 
locomotive.. Bare copper conductors are used for con- 
ducting the low tension current to the motors. There | 
is only one transformer on this locomotive. I 1is | 
placed near one of the driver’s compartments, as 
shown in Fig. 16. Owing to the manner in which the | 
motors, &c., have been arranged the height of the 
centre of gravity of the engine is comparable with 
that of a good steam locomotive. 

The motors used on this locomotive are started as | 


~~ * No. L. appeared January 8ist. 


TESTING BED 


times the value obtained when the motors are running 
at synchronous speed. The following table gives the 


leading dimensions of this locomotive :— 
Metres. 
Diameter of driving wheels ... ... ... ... ... 1.810 
Diameter of pony wheels ... .850 
Total wheel base... . 9.6 
Length over buffers ... 13.74 


Current is collected from the overhead wire by | 


means of two pantograph collectors. These are held 
in contact with the overhead line by means of springs 
and lowered with compressed air. Each motor is 
designed for developing 600 horse-power continuously 
and 750 horse-power for one hour. Fig. 17 is a dia- 
gram of connections for the Thomson-Houston Com- 
pany’s locomotive, a simplified diagram being given 
in the right-hand corner. In the main diagram high- 
pressure and heavy current circuits are represented 





Fig. 15—MOTORS MOUNTED IN THE LOCOMOTIVE 


transformer is of the air-cooled type and is designed 
to withstand four times the normal working pres- 
sure. Its secondary has seven main tappings giving 
pressures ranging from 260 to 720 volts. A circuit 
working at a pressure of 100 volts supplies current to 
the motor driving the blower. This circuit is marked 
on the diagram T; and T,. Another circuit worked at 
320 volts supplies current to the compressor motor. 
This circuit is marked T, and T;. The 600-volt 
circuit, as already explained, supplies current for 
the control magnets of the contactors. The diagram 
Fig. 17 shows that the secondary circuits are con- 
trolled by means of twenty contactors. Views 


| of one of these contactors are given in Figs. 21 and 22. 


The small diagram in the right-hand corner of Fig. 17 
assists in following the change in connections for 
starting, reversing, braking, and running. Con- 
tactors 11, 12, 13, and 14 are brought into use for 
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reversing the direction of running. They reverse the 
direction of current in the field winding with respect 
to that in the armatures at any given instant. Con- 
tactors 11 and 13 are closed for one direction of run- 
ning and contactors 12 and 14 for the opposite direc- 





winding of a transformer it is clear that the winding 
of the latter, together with the armature, forms a 
closed circuit. If, therefore, the motor acts as a 
generator there is nothing to hinder it producing a 
continuous current, the magnitude of this being only 














































































































16 and 17 are open. It has been*found that the 
regenerated energy on a given gradient may be as 
much as 40 to 45 per cent. of the power absorbed 
on the ascent of the gradient. The switch for giving 
repulsion and series connections is to be seen in the 
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tion. The reversing contactors cannot be actuated 
whilst theemotors are being supplied with current. 
Although the builders of the locomotive previously 

















Fig. 18—200 AMPERE HIGH TENSION FUSE 


described abandoned the idea of employing a re- 
generating system of braking, the engine now under 
consideration is designed for returning current to the 











Fig. 17—DIAGRAM OF CONNECTIONS ON THE LOCOMOTIVE 


limited by the ohmic resistance of the circuit. On 
the locomotive built by the Thomson-Houston Co., 
however, a series transformer is interposed in the 
braking circuit, the primary of which is connected to 
































Fig. 202—-ARRANGEMENT OF COMPRESSED AIR PIPES 


the main excitation fields and the secondary in the 
circuit composed of the armatures and the commuta- 
tion windings A B, as shown in the small diagram in 
the right-hand corner of Fig. 17. This transformer 
i; put into circuit by the contactors 16 and 17, which 




















Fig. 19—MAIN OIL SWITCH 


line. A difficulty attending the scheme is that of 
nreventing the motors generating continuous current. 


If a series motor is connected to the secondary 


small diagram on the right of Fig. 177and also in the 
main diagram. 
In order to prevent interrupting the circuit as the 


changes in the connections are made, resistances are 
used as shown under the contactors 5 and 6. These are 
connected to the contactors 5, 6, and 7 in the manner 
indicated. An illustration of the resistances is given 

















Fig. 22—3000 AMPERE CONTACTOR 


23. Since a failure in the 260-volt supply 
from the point V of the transformer might 
iead to serious sparking at the brushes, it was con- 
sidered inadvisable to include a fuse in this circuit. 
Similarly, an interruption on the circuit W might 
also lead to very unsatisfactory working. Accord- 
ingly, contactor 19 is fitted with an interlocking 


in Fig. 
derived 

















Fig. 21-3000 AMPERE CONTACTOR 


are closed during the braking period, contactor 15 
being opened. When the locomotive is taking in 
current, on the other hand, contactor 15 is closed and 


i 


Fig. 23—RESISTANCES 


device, so that when it opens it carries contactor 18 
with it, and vice versa. Obviously, the blowing of 
the fuses U might also be the means of producing 
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violent sparking at the brushes; therefore, these 
fuses have been made exceptionally heavy, so that 
they will only blow in the event of a bad short circuit. 
The fuses in series with contactor 7 serve to break 
the cireuit when the motors are overloaded. Should 
a breakdown in the insulation occur between the wind- 
ings of one of the motors’and the frame, the fuse MA 
to be seen at the lower left-hand corner of the diagram 
is brought into action. This, it will be observed, 
is connected between ihe 260-volt tapping and earth. 
The capacity of this fuse is small as compared with 
that of the other fuses. Its main object is to avoid 
accidents arising from a static charge. 

Let us now return to the switch, which is used for 
changing the connections of the motors, and which 
is shown to the best advantage in the small diagram 
in the right-hand lower corner of Fig. 17. This 
switch, it should be explained, is operated by 
compressed air from either of the controlling plat- 
forms. It either short-circuits the armatures of 
the two motors or joins up the wire V to the com. 
mutation windings. A resistance R is used in con- 
junction with this switch, which only remains in 
circuit for a short period. All other changes in the 
secondary connections are made by the contactors. 
The seven contactors 1, 2, 3, 4, 8, 9 and 10 are used 
for accelerating and reducing the speed of the loco- 
inotive. The three contactors 5, 6, and 7 control 
the resistances which serve to limit the current, 
each time one of the secondary sections of the trans- 
former is short-circuited. These resistances lessen 
the variations of the current of the motor each time 
a secondary section of the transformer is brought 
into service, More tappings would be necessary in 
the absence of these resistances or their equivalent. 
Contactors 11 to 14 serve for reversing the direction 
of running as explained. Contactors 18 and 19 are 

















Fig. 24—CONTROLLER 


similar to the so-called principal contactors used on 
continuous-current locomotives. Contactors 15, 16 
and 17 are used for braking. Contactor 15 disconnects 
the main excitation winding from the armatures. 
Contactor 16 connects them to the braking circuit, 
that to the series transformer and resistance. 
Contactor 17 connects up the other winding of the 
transformer which is in series with a reactance coil. 
Finally, contactor O shunts one part of the resist- 
ance in the manner shown in the small right-hand 
diagram. It has been explained that the com- 
mutator switch which short-circuits the armatures, 
&e., at starting is actuated with compressed air. 
The electrically operated valve which admits air 
to the piston controlling this switch is indicated at A 
in the lower part of the large diagram. 

Each controller as shown in Fig. 24 and in detail 
in the top left-hand corner of Fig. 17, has three 
handles, the main controlling handle, the braking 
handle, and that used for reversing. There are also 
three separate cylinders. a is the cylinder for chang- 
ing the direction of running. The contact device b 
is connected with the relay which actuates the valve 
of the compressed air cylinder of the commutator 
switch provided for the purpose of connecting up 
the motors for repulsion and series working. First 
of all this contact device gives the repulsion connec- 
tion, but when the main controller handle is turned 
to the ninth position it opens automatically and 
causes the commutator switch to connect up the 
motors for series working. ¢ is also a small switth 
for actuating the switch which alters the connections 
of the motors. 2 


is, 


The contactors, as shown in Figs. 2 
and 22, are capable of dealing with currents up to 
3000 ampéres at pressures of from 450 to 800 volts. 
They are fitted with magnetic blow-out gear and 
renewable auxiliary contacts. 

Turning now to the diagram Fig. 20, compressed 
air is stored in the reservoir R. ‘The compressor, 
which is indicated at T, is operated with a repulsion 
motor. The regulator which automatically starts 





and stops the compressor is shown at X. The com- 
pressed air pipes can be charged with the hand pump 
J. This is used in the event of the reservoir being 
empty and no current available. After the supply 
of compressed air has been obtained the various 
switches, &c., can be closed. The cocks MM are 
closed when the hand pump is used. The cylinder I 
controls the main. oil switch. But when the hand 
pump is used the oil switch is usually closed by hand. 
In order to put one of the current collectors into 
contact with the line it is necessary to release the air 
in the corresponding cylinder D. To lower either of the 
collectors it is simply necessary to open the bolting 
clock previously closed and to send air into one of the 
cylinders E by turning the three-way cock from the 
escapement position to the position which enables 
air to pass into the cylinders. A B are the three-way 
cocks for controlling the current collectors. CC are 
the three-way cocks for closing the main oil switch 
from either end of the locomotive, F F are the escape- 
ment pipes, and N is the cock which admits air to 
the cylinder O which actuates the switch for short- 
circuiting the armatures. 

The voltmeters in the drivers’ compartments are 
connected to the secondary circuit, but are graduated 
to give the primary pressure, the scale extending to 
14,000 volts. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ERRORS OF THE CINEMATOGRAPH. 


With your permission I should like to add a few words 





Sir, 
on the interesting problem of “ Cinematograph Errors.” 
two or three of last week’s contributions mention was made of 
a wheel starting from rest and gradually gathering speed, and 
it is with reference to this that I wish to point out the exact effect 
produced by the cinematograph. 

Assuming the speed increased uniformly, and the wheel has 
spokes 45 deg. apart, we calculate the number of degrees travelled 
by one particular spoke at regular intervals of time, from this 
work out the difference in degrees for each interval. Should 
this difference be less than 224 deg., the wheel will appear to 
move correctly ; if greater than this amount the wheel will seem 
to revolve backwards because the spoke will be mistaken for 
the one next in front of the selected one, when the difference ix 
exactly 45 deg. no motion will be recorded. Again, if the 
difference be exactly 224 deg. it would be difficult to say which 
way the wheel was revolving. If, then, this be worked out 
for sufficient length 
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obtained will be as above. From the points a—6, c-d, the wheel 
will appear to move forwards ; from b-c, d-e, it will appear 
to move backwards ; at a-c-e it will appear stationary ; and 
6 and d will be doubtfuls. 

An interesting feature of this curve is that the time period 
between points a and b is greater than between any other two 
consecutive points b-c, c-d, or d—e, the latter being equal periods. 

Mr. Thomas states that the illusion would be destroyed if 
one spoke were painted white, all the others being black. If 
the wheel under these conditions is to appear to revolve back- 
wards, then the white spoke must travel almost 360 deg. in the 
time between exposures. Suppose it travels 300 deg. and 
twenty exposures each of 345th second duration are taken per 
second, then a white segment slightly over 30 deg. in angular 
width will be photographed, each time 60 deg. behind its previous 
position. The edges of the segment will have a blurred appear- 
ance, but still a white revolving segment will be clearly seen. 

London, February 4th. G. eA 


Str,—The extraordinary unanimity of the replies to my 
question leads me almost to suppose that the answer may be 
be found in a text-book. May I ask if your correspondents are 
each, and singly, convinced in their own mind that their answers 
are correct ? I notice that not one of them has taken into 
account the forward movement of the vehicle. Has that no 
effect ? And what of the changing incidence of light upon the 
spokes ; is that to be neglected ? Every one of your correspond- 
ents presupposes that in watching a wheel revolve we judge 
its motion by a consistently fixed position. They take the 
spoke in its vertical position and say, “ If the eye sees a spoke 
first on the vertical and then a little behind it, it reads the 
motion as backwards.’’ May I ask what is the result on the 
eye if the spoke on the second seeing is exactly half the interval 
between two spokes behind the vertical ? How is the eye to 
know whether it is the second spoke that has advanced to :this 
position, or, apparently, the first spoke that has retired to it ? 
If the eye can make this distinction at the middle position, 
which with the help of experience that a wheel does revolve 
forward it should be able to make, why cannot it make the dis- 
tinction at other intervals ? We must not forget that the natural 
tendency of the eye is to see the wheel revolving in the right 
direction. It must be a very powerful illusion that convinces 
the eye that the wheel is going in a direction contrary to all 
experience. 

Take another point. Suppose that a wheel revolves once per 
second—not an unusual speed——and that it has twelve spokes. 
Each interval will then occupy one-twelfth of a second. Now, 
if there are fifty exposures per second, which I understand is 
not uncommon, there are over four exposures to each interval. 
As, then, any spoke would be seen advancing towards the vertical 
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of time and a curve plotted, the result | 





four times in each interval between two spokes, I tind it difficult 

to understand how the backward revolution could appear. 
May I ask, in conclusion, what optical result we should 

obtain if we painted one white patch on the wheel rim ? 
February 4th. 


” 


Srr,—In your issue of the 24th inst. “ P. Q.”’ asks why the 
wheels of vehicles appear to travel backwards. The cine- 
matograph does not show continuous motion, but only a series 
of rapidly succeeding snapshots. These are run through the 
lantern at a sufficiently rapid speed to prevent the intervals 
being apparent. Suppose that a series of snapshots of a revolv- 
ing wheel were taken, and that the spokes always occupied the 
same relative position during the exposure, the wheel would 
appear stationary. If the spokes were a bit behind their 
previous position, the wheel would appear to go backwards, 
and if they overtook their previous position, forward motion 
would be apparent. A solid wheel, without spokes, would not 
give the effect referred to, and the fact that it is not always 
apparent lends support to the explanation given. 

When are we going to have stereoscopic cinematography * 

London, January 27th. . MILes. 
INGINE 


THE MEMORY OF 


DRIVERS. 


Srir,—In your issue of June 21st, 1912, you had a short 
article on the graves of the two men who were killed on the 
Birmingham and Gloucester Railway in 1840, and whose tomb- 
stones are in Bromsgrove churchyard. I had been for some 
little time looking for an opportunity to see these tombstones, 
as I understood they were getting somewhat dilapidated, and 
managed to visit Bromsgrove churchyard on Christmas Eve. 
Since then one of our people has checked over my copy of the 
epitaph in question, and as I thought you might like to see the 
corrections of what you printed, I enclose same herewith. 

I may say I am taking steps to have the tombstones cleaned, 
as they are somewhat dirty, but not as dilapidated as I had 


TOMBSTONES TO 


| understood. 


Derby, January 30th. Hy. Fow er. 
Coxtumn I. 
My engine now is cold and still, 
No water does [doth] my boiler fill : 
My coke affords its flame no more, 
My days of usefulness are o’er. 
My wheels deny their wonted [noted] speed, 
No more my guiding hand [s] they need [heed ]. 
My whistle, too, has lost its tone, 
Its shrill and thrilling sounds are gone. 
My valves are now thrown open wide.” 
Cortumn II. 
“My flanges all refuse to guide. 
My clacks, also, though once so strong, 
Refuse to aid the busy throng. 
No more I feel each urging breath, 
My steam is now condens’d in death. 
Life’s railway [’s] o’er, each station’s past, 
In death I’m stopped, and rest at last. 
Farewell, dear friends, and cease to weep, 
For [In] Christ, I’m safe [sare], in Him | sleep.” 
(Correct reading shown in brackets.) 
LABOUR’S GREAT DELUSION. 

Sir,—Your correspondent, Mr. T. Good, appears to be him- 
self under a delusion, which makes his letter of little value as a 
contribution to the question of labour remuneration. He appears 
to think that ‘‘ money ” and “ wealth ” are synonymous terms ; 
that when a man exchanges money for goods he parts with his 
wealth. The truth is that money is simply a symbol of exchange, 
and that in ordinary commercial relations one does not pay the 
sovereign except for value received. It then becomes evident 
that the ‘‘amount assessed for income tax” does represent 
actual wealth produced. 

The employer who receives the £1000 spends it among trades- 
people. He receives in exchange £1000’s worth of food, clothes, 
motor cars, &c. But the £1000 is not assessed again as the 
tradesmen’s income. It is only the £50 or so that they retain 
as profit from the £1000 that is assessed as income, the £50 which 
they in their turn spend in their food, clothing, &c., the £50 


“e 


| which is supposed to be the remuneration of the tradespeople 


for the work they perform, the appreciation in the value of the 
goods due to their labour. J. Harotp ARMFIELD. 
Ringwood, Hants, February 5th. 


Srtr,—Mr. T. Good appears to be one of the group of enthu- 
siasts—** The friends of every country but their own ’’——who 
are continually decrying Britain and the capabilities of her 
citizens, from Chancellors to trade unionists ! 

If the theory of the nature and functions of money, as ex- 
pounded in the romance of the sovereign which becomes twelve, 
be true, then, by parity of reasoning, land must be subject to 
similar miraculous changes, and the area of the country—as 
given by wicked ofticial persons—-should be divided by twelve 
in order to obtain the correct figures. Mr. Good might have 
selected a greater divisor, and by this means prove that no 
income of any kind was received by any person. 

February 3rd. A. WILLIAMS PRicE. 

THE ENGINES OF BATTLESHIPS. 

Sir,—I have read in your valuable journal of the 24th ult. 
the discussion on Colonel Rota’s paper at the meeting of our 
Collegio degli Ingegneri Navali e Meccanici in Spezia, and | 
find it reported that I said :—** Taking, for instance, a weight of 
6000 tons, viz., three groups of engines of 2000 tons each,” &c. 

I must say I never dreamed of making such a statement. 1 
only said :—** Taking, for instance, a weight of engines of 2000 
tons, if you put half of the boilers sternward you have to raise 
them above the shafts, making 500 or 600 tons to be raised up 
for about 2 m.,” &e. 

Also I never mentioned a central shaft of the Lusitania, but 
two central shafts. 

You will oblige me very much by publishing this letter. 
best. thanks. 
February Ist. 


With 
by 
SALVATORE ORLANDO. 








Royan Lystirution.—-A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the 3rd inst., the Duke of Northumberland, President, in the 
chair. Dr. Edward G. Acheson and Mrs. Norman Thompson 
were elected members. The honorary secretary announced 
the decease of M. L. P. Cailletet, an honorary member of the 
Royal Institution, and of Sir George H. Darwin, K.C.B., a 
member, and resolutions of condolence with the relatives were 
passed. 

NOMENCLATURE oF Warsuips.—The Secretary of the 
Admiralty announces that it has been decided to discontinue 
the use of the terms ‘‘ armoured cruiser,’ “* protected cruiser, 
Ist Class,” ‘* protected cruiser, 2nd Class,” “* protected cruiser, 
3rd Class,” ‘‘unarmoured cruiser,” and “scout.” In future, 
cruisers will be officially divided into three classes, namely, 
*“ battle-cruisers,”’ ‘“‘ cruisers,” and “light cruisers.” The 
term battle-cruiser will continue to be used as at present. The 
term cruiser will be used to designate all vessels at present 
classified as armoured cruisers and protected cruisers, Ist Class. 
The term light cruiser will be used to designate the remaining 
cruisers and the vessels hitherto classified as scouts, 
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CARL GUSTAF PATRIK DE LAVAL. 


WE regret to have to announce the death, at the 
age of sixty-seven, of Dr. Gustaf de Laval, of Stock- 
holm, whose name is best known in this country 
in connection with his turbine. His inventive facul- 
ties were, however, by no means confined to the de- 
velopment of this machine. They covered a wide 
area, and judging only by the patents which he took 
out in this country, the varied nature of his work 
was most marked. 

It is probable, if indeed it be not certain, that 
the evolution of the de Laval turbine was the direct 
outcome of the invention of the cream separator. 
Dr. de Laval, among a number of others, had turned 
his attention to machines for quickly separating 
cream from milk. In the year 1878, when he was 
about thirty-four years of age, he took out a patent 
for ‘Improvements in apparatus for separating 
fluids of different specific gravities.’”’ This was for 
a vertical separator driven by hand. Three years 
later he patented an improved machine, which, 
while being a development of the first, introduced 
certain modifications, among which was that in the 
friction gear employed to transmit motion from the 
source of power to the spindle of the centrifugal 
machine. It was not till 1883, however, that we 
tind steam power applied directly, that is, without 
the intervention of a belt or other transmission device, 
to the spindle of the separator. In that year Dr. de 
Laval patented an ingenious contrivance very 
similar in idea to the lawn sprinklers at present in 
use, and embodying the principle invented so long 
ago by Hero. In this machine there were two 
revolving hollow arms, carried by a hollow spindle, 
with nozzles pointing away from the direction in 
which the arms were intended to revolve. The 
arms, which might be placed either horizontally or 
vertically, were, of course, in a straight line one with 
the other, and the hollow spindle was held in bearings 
so that when steam was passed down through the 
spindle it escaped from the nozzles, and the arms and 
spindle revolved. 

Engines, if one may so term them, of this type 
were satisfactorily employed to drive cream separators 
and other machines. It was found, however, that 
trouble arose with regard to the lubrication of the 
bearings at the high speeds developed. The oil was 
flung out from bearings of ordinary form by centri- 
fugal force. 'To meet this defect, de Laval introduced 
in 1884 a special form of bearing in which the centri- 
fugal foree was adapted actually to suck the oil into 
the bearing instead of flinging it out. This Hero 
type of machine was also employed for driving churns, 
but as the speed at which it ran was too high for direct 
coupling, it was necessary to employ some sort of 
intermediate gearing. Accordingly, we find that 
in 1886 de Laval patented a device embodying a worm 
and worm wheel drive. A very large number of 
improvements in cream separators are attributable 
to de Laval, but we cannot spare the space to discuss 
them in detail. We may, however, just refer to 
one of them. It was a separator, for which a patent 
was taken out in 1884, and which would work either 
horizontally or vertically, and would raise the 
separated liquids to considerable heights. 

It was in the year 1889 that Dr. de Laval brought 
out the turbine with which his name is so intimately 
identified. It was extremely simple in its design 
and working, and its general construction is probably 
known to the large majority of engineers. However, 
as no notice of the life’s work of Dr. de Laval would 
be complete without something more than a mere 
mention of his turbine, we shall briefly describe 
its leading features. It consisted in its original form 
in a wheel having on its periphery a number of bucket- 
shaped serrations, against which steam coming from 
nozzles of special shape was made to impinge. It 
was in the shape of the nozzles that the crux of the 
patent lay. In the inventor’s own words, his object 
was ** to increase by complete expansion the velocity 
of the steam current, thus producing the relatively 
largest quantity of vis viva of the steam.” He 
attained this object by employing what is termed a 
divergent nozzle. In this the cross section of the 
aperture was gradually increased from one end to the 
other until at the delivery end the pressure of the 
steam had been reduced down to that of the casing 
in which the wheel worked. For quite small powers 
only one nozzle was employed, but when it became 
evident that this form of turbine was capable of 
heavier work than that of driving cream separators, 
further nozzles were used, these being spaced at equal 
distances around the wheel, and each being provided 
with a needle valve, so that its steam supply might 
be shut off if required. Large-sized turbines might 
have as many as from eight to fifteen nozzles, and it 
was possible to vary the number in operation in 
accordance with the work which the turbine was 
called upon to develop, and hence to keep the 
efficiency high no matter what the load. 

Unlike so many inventors, Dr. de Laval lived to 
see the introduction as a successful commercial 
machine of this turbine of his. It is now being made 


in several countries, and though it has not been able 
to compete in size with some of the other types of 
turbine, large numbers are made with capacities 





varying up to several hundred horse-power. It 
will be remembered that turbines of this type, made 
by Greenwood and Batley, are installed for producing 
the electric energy used in driving and operating 
the new works of the Marconi Company. 

The leading characteristic of the de Laval turbine 
is the high speed at which it runs. A turbine pro- 
ducing five horse-power may run at a speed of 30,000 
revolutions per minute, the diameter of its wheel 
being just under 4in. in diameter. It is, of course, 
impossible with such speeds as this for the ordinary 
types of bearings to be used. Dr. de Laval realised 
this quite early, and introduced a variety of clever 
methods of giving the shaft a certain amount of 
flexibility. These were embodied in a patent taken 
out in the same year as that for his turbine. 

The higher-powered turbines did not run at such 
high speeds, but the velocity, no matter what the 
size, is always vastly in excess of that of any other 
type of turbine. For example, a 300 horse-power 
de Laval turbine, with a wheel some 30in. in diameter, 
works at about 10,500 revolutions a minute. A 
consideration of what this means is well worth while. 
The peripheral speed of such a wheel is very nearly 
1,000,000in.—or, say, nearly 16 miles—per minute, 
and this approximates to the speed of revolution 
of the earth at the Equator. The centrifugal force 
at such speeds are, as will be readily appreciated, 
enormous. ~It has been calculated, for instance, 
that the centrifugal force acting on a bucket of a 
300 horse-power turbine, weighing 250 grains, is 
no less than 15 ewt. when the machine is running 
at normal speed. Another fact which is full of interest 
is that the shaft of a 300 horse-power turbine need 
only be just over one-quarter of an inch in diameter. 

Naturally, with such speeds and such stresses 
as are involved, the greatest care is necessary in the 
design of the various components, yet the ingenuity 
of Dr. de Laval was equal to the calls made upon it. 
Without his clever methods of giving flexibility to 
the shaft, for example, satisfactory running would 
be out of the question, and there are numerous other 
points which have been worked out with the 
greatest care and acumen. 

The high speeds inseparable from turbines of this 
type necessitated the employment of some form of 
gearing, and here again Dr. de Laval proved his 
skill. Instead of employing one set of gearing, he 
used one double pinion driving two sets of gearing, 
the teeth of which were cut at opposing angles so 
that the thrusts set up were neutralised. Dr. de 
Laval also early recognised the necessity of exhausting 
the casing in which his wheels revolved to the greatest 
possible extent. In 1891 he patented an invention 
which aimed at using the waste steam escaping 
from the buckets of a turbine, so that by means of 
it a powerful vacuum was maintained round the 
turbine wheel. 

We might, did space permit, allude to numerous 
other ingenious contrivances connected with this 
turbine, as, for example, its governor, but we must 
pass on to other matters. 

Dr. de Laval by no means confined his activities 
to cream separators and steam turbines. When 
quite a young man he devised a method for producing 
sound steel ingots. His idea was to provide a cap 
of non-fusible material which might fit into the top 
of the ingot mould. This ring had a tapering 


orifice, the dimensions of the bottom of which were | 


the same as those of the ingot mould, while the 
opening at the top was more constricted. This 
cap was heated to a white heat, and put on the top 
of the mould just before the steel was poured in, 
and when pouring was complete a flat lid of the 
same material as the cap, and also heated to white 
heat, was put on the top to cover the orifice. It 
was claimed that this produced ingots with very little 
or no piping. 

Two exceedingly curious patents were taken out 
by Dr. de Laval in 1882. The first proposed the use of 
a sort of double sheathing over the front part of 
ships, the outer sheathing being pierced with holes, 
so that air or other gases could be forced through 
them, and form a skin in between the vessel’s side 
and the water, the object being to reduce the friction 
between the two. The other invention was still 
more curious. It was proposed to construct under 
the hull of a vessel for a good portion of its length 
what was in fact an enormous Venturi tube, or two 
funnels placed end to end. De Laval’s contention 
was that under unfavourable conditions the work 
required to fill in the space behind a vessel as it was 
propelled considerably exceeded—being as much in 
some cases as four times—the work required to press 
the water aside in front of the vessel. His idea was 
that the Venturi arrangement would discharge behind 
the vessel with less expenditure of energy more water 
than would be passed in the ordinary way, or if the 
tubes were cylindrical throughout their length. It 
has been impossible in these few words to deal 
adequately with this curious invention, but those 
who desire further information concerning it should 
consult the patent, which is 6079 of 1882. 

We might continue almost indefinitely to produce 
evidence of the versatility of this extraordinary 
man. For instance, we might describe his work 
in connection with the smelting of metals by elec- 
tricity, the manufacture of metallic pipes, milking 
apparatus, the regulation of motors, the controlling 
of pressure, pumping engines, water-tube and other 














boilers, furnaces and rotating grates; but enough 
has been said to show that he was possessed of 
exceptional ability. His loss at such a comparatively 
early age is much to be deplored. 











THE LOMBARDSTOWN RAILWAY ACCIDENT, 


COLONEL von Donopr’s report to the Board of Trade on 
the fatal railway accident that occurred on August oth 
last at Lombardstown has just been issued. As it is six 
months since the accident happened it should be explained 
that the delay in issuing the report has been intentional, 
One of the men concerned was committed for trial on a 
charge of manslaughter, and the report was kept back 
until he had been tried—and acquitted—at the recent 
Munster Assizes. 

Lombardstown is a station on the Mallow-Killarney 
branch of the Great Southern and Western Railway of 
Ireland. The line is single and there is only one platform, 
which is to the south of the main line. On the other or 
north side of the main line is a goods loop with connectiois 
—facing, of course, to trains approaching the station 
at each end of the station.’ As there is no platform adjoi:, 
ing the loop the station was unsuitable for crossing passeng>r 
trains that have to pick up or set down passengers. It ha 
however, on rare occasions been used for crossing excur, 
sion trains, and an instruction issued to the station sta(f 
ordered that when trains had to pass each other both were 
to be brought to a stand at the respective home signals, 
which are about 500 yards apart. There is no home signi! 
for entering the loop; only a ground dise signal. Ti 
connections off the main line into the loop are apparent |, 
those ordinarily laid in for siding connections ; that a/ 
the Killarney end has switches 12ft. in length, a crossin, 
of 1 in 8, and a radius for the first portion of 8 chains ond 
of slightly over 8} chains for the second or reverse portion. 
The permanent way of the main line is of steel bull-heade«| 
rails weighing 87 lb. to the yard and carried in chairs 
weighing 50 lb. each. The line through and near thie 
station has been recently relaid and ballasted with good 
stone ballast. On the other hand, the rails of the loop 
weigh only 74 lb. to the yard and the ballast is of com 
paratively inferior quality. 

On the evening in question an excursion train wa- 
returning to Killarney to North Wall Station, Dublin 
It consisted of a 4-4-0 engine and tender with five eight 
wheel carriages and a six-wheel van. It had to cros-< 
at Lombardstown an ordinary train from Mallow, whic: 
arrived first and was pulled up at the down home signa! 
outside the east end of thg station. This was as laid 
down in the regulation above-mentioned, and, in accord 
ance with the same rule, the signalman kept his home signa! 
at danger and, as a consequence the distant signal would, 
be “on” also. The signalman also, again according to 
rule, opened the facing points at the Killarney end so a 
to secure the safety provided under what is known a 

“junction working,” whereby a train is diverted instead 
of running into the other train should the former not stop 
at the home signal. It is asserted by the driver of the 
train from Killarney that the signalman also pulled off the 
dise signal. The latter denies this, but even were it so 
the driver passed it at a higher speed than was justified. 

Byrne, the driver of the excursion, said that he failed 
to see the distant signal—he maintained that the light 
was out, but this is doubtful—and that as he approached 
the station the headlights of the other train clashed witl: 
the home signal light. Byrne alleges that as a consequence 
he failed to appreciate until too late that the signal was 
against him. Colonel von Donop, however, came to the 
conclusion that the man assumed that the first train would 
be put into the loop and the excursion pass through the 
station on the main line, and that Byrne’s plea as to the 
home signal light not being visible was invented to justify 
his passing the signal at danger. 

Anyhow, the train ran past the home signal and through: 
the connection into the loop. As will have been appre- 
ciated from the description of the permanent way given 
above, the connection was only suitable for a low speed. 
The rate was, however, very high; the signalman said 
35 to 40 miles an hour, the station master called it nearer 
50 than 40, while the guard said it was 25, and the driver 
himself admitted to 20. The consequence was that the 
road was thrust to the left and the engine became derailed. 
It came to a stand 135 yards from the facing points, lean 
ing against a wall on the left side. The leading vehicle was 
practically destroyed and the second was severely damaged. 
There were about 200 passengers in the train, of whom. 96 
were injured and one of these subsequently died. 

Colonel von Donop, as may be presumed, says that the 
accident must be regarded as having been immediately 
due to want of care on the part of the driver Byrne. 
The “ sting” of his report is, however, in the conclusion, 
which is as follows :—‘* But the question of the use of the 
goods loop for a passenger train also calls for attention. 
As stated above, the station is neither constructed nor 
equipped as a passing place for passenger trains, and it 
has never been accepted by the Board of Trade as such. 
The company inform me that no regular daily passenger 
trains are booked to cross at it, but that on exceptional 
occasions, such as that which occurred on the date of this 
accident, when this special excursion train with no passen- 
gers for Lombardstown was running, it is at times used as 
such. The curves, however, at the connection leading from 
the main line to the goods loop are much sharper than those 
in use at regular passenger passing places, and the perma- 
nent way throughout the goods loop is of weak construc- 
tion and not in @ good state of maintenance. It is recog- 
nised that the company had issued special instructions 
to the effect that all crossing trains were to be brought 
to a stand before entering the loop, and that had that 
instruction been adhered to on this occasion there would 
have been little or no risk in carrying out the crossing 
operation. But for the reasons stated above, the loop 
cannot be regarded as either suitable or safe for passenger 
trains, and its use on this occasion must be regarded as 
one of the main causes of this accident. It is recom- 
mended that the loop be either reconstructed and properly 
equipped or that its use by passenger trains be entirely 
abandoned.” 
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G.S.& W.R. OF IRELAND—-INSPECTION SALOON 


Mr. R. E, L. MAUNSELL, INCHICORE, ENGINEER 








INSPECTION SALOON FOR THE GREAT 
SOUTHERN AND WESTERN RAILWAY OF 
IRELAND. 


THE accompanying illustrations represent an inspection 
saloon which has recently been put into service on the 
Great Southern and Western Railway of Ireland. 

This saloon is constructed upon a steel underframe 
running on two four-wheeled bogies. The length over 
headstocks is 42ft. and over the buffers 46ft. The bogie 
centres are 27ft. apart, the bogie wheel base being 8ft. 
Vacuum and hand brakes are provided, the latter being 
operated by a wheel conveniently placed on either side 
of the underframe. The body is framed with teak pillars 
and rails and with pitch pine cantrails, the outside panels 
being of baywood. 

The coach is divided into four compartments with a 
railed platform at each end, the roof being carried out to 
cover the headstocks and supported by pillars from the 
corners of the body framing. There are two main com- 
partments, each with a door giving access to the entrance 
gangway. The larger of these is furnished at the sides 
with couches with a table between, and against the divi- 
sion @ walnut writing table is arranged with drawers for 
plans and other papers. The smaller sitting compart- 
ment is also provided with two couches. Separate chairs 
are also placed in both compartments. 

Communication from end to end of the saloon is pro- 
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ruling gradient of 1 in 150 was secured, with curvature not 
sharper than 3deg. Tunnels were avoided. The gauge is 
4ft. 8}in.; the formation width of embankments is 17ft. 6in. and 
of cuttings 23ft., including side drains. The slopes are soft 
banks and cuttings were turfed, the turf being pegged down with 
bamboo stakes. Extensive slips occurred in some of the deeper 
cuttings. Earthwork and all other works were carried out by 
petty contract. About 350 contracts were entered into with 
Chinese contractors. Day labour gangs were mostly confined to 
special bridgework, such as caisson sinking, pumping, &c. 

The minor bridges and culverts and all the large bridges but 
three were built in cement concrete, good cheap cement and 
good sand were procurable locally, but the objection of the 
Chinese to quarrying their native hills gave rise to considerable 
difficulty in obtaining stone, and granite for the larger bridges 
had to be brought from Hong-Kong, although good local stone 
was plentiful. 

The steel work for the bridges was designed by the consulting 
engineers to the British and Chinese Corporation—Sir John 
Wolfe Barry and Mr. A. J. Barry—and was built in England 
under their inspection. It was designed generally in accordance 
with the standard Indian practice, but for a standard loading 
10 per cent. above the Indian standard loading of 1903, having 
regard to the probable requirements of the future. The rails 
and fastenings, except fish-bolts, were supplied by the Han Yang 
Iron and Steel Works, China. The material—open-hearth steel 
—was of excellent quality. The rails are 85 |b. flat-footed rails 
to the British standard section. The sleepers are hewn from 
New South Wales hardwoods, 40 per cent. being blackbutt. 

There are fourteen stations and thirteen halts. With the 
exception of the Canton terminus, all the stations are of the 
simplest character possible, having regard to_existing require- 











“Tee Encineca™ 























: () 

asl 
s& S | Lavetor, ae 
es 8 ~ :* 
wv 4 
z¢ |? / 

3 ‘ y 

tue 1 ] 7 

a, Susini Se 


PLAN OF THE INSPECTION SALOON 


vided by means of a short side corridor with two doors, one | 


opening into a lavatory, the other giving access to a com- 
partment for the use of an attendant. This latter com- 
partment is fitted with a seat, flap table, cupboard for 
utensils, and a small gas cooker. 

The sitting compartments are panelled in walnut with 
burr oak bevelled panels, veneered with burr oak between 
the lights at the ends and on the doors, The ceilings are 
covered with figured lincrusta brought down to the cor- 
nice over the blind boxes. Ample side windows are pro- 
vided and also two large windows at the ends for inspection 
purposes. — ; 

The carriage was built at the Great Southern and Western 
Railway Works, Inchicore, Dublin, to the designs of Mr. 


. Bd , M.I. Mech. E., locomotive engineer of | f 
oli a Hacer. aaron Aigner copesce ize | are those over the East River and the Tung Kun River. Each 


the company, to whose courtesy we are indebted for the 
illustrations reproduced herewith. 








INSTITUTION OF CIVIL ENGINEERS.* 





(1) ‘* THE CANTON-KOWLOON RAILWAY: CHINESE 
SECTION.” 


By Frank Grove, M. Inst. C.E., and 

Basi TANFIELD BeripcE Boorusy, Assoc. M. Inst. C.E. 

Tue Canton—Kowloon Railway has been constructed in two 
sections: one, 89 miles in length, in Chinese territory, from 
Canton to the Shum-chun River, the northern limit of the British 
leased territory in the Kowloon peninsula ; the other, 22 miles 
long, through the latter territory to Kowloon. The former 
section has been built by the British and Chinese Corporation ; 
the latter by the Colonial Government. 

The Chinese section of the line crosses the East River at 
Sheklung. The first 30 miles from Canton is alluvial plain not 
subject to heavy floods; the next 26 miles crosses the East 
River and its tributaries and is subject to heavy floods ; while 
the last 33 miles is for the most part hilly country with inter- 
vening plains. The East River valley, which is about 40 miles 
in width, is deltaic, and in the 10 miles between mile 31 and mile 
41 there are seven bridges, aggregating thirty-one spans, with 
a total length of 3248ft. The difficulties of the third section lay 
principally in the provision of easy curves and gradients. A 

* Abstracts of two papers read at the ordinary meeting of the 
Institution, on Tuesday, the 28th January, 1913. 





ments. The platforms, except at Canton, are 6in. above rail 
level. Stations are equipped with Tyer interlocking electrical 
permissive tablet apparatus, and also with Morse tape recording 
instruments. 

The engines for both goods and passenger service are of the 
2-6-0 type, with bogie tender; the driving wheels are 5ft. in 
diameter, the cylinders 19in. in diameter and 24in. stroke, the 
greatest axle load 16} tons, and the weight of engine and tender 
in working order is 108 tons with 4500 gallons of water and 5} 
tons of coal. The passenger coaches are on four-wheeled bogies 
and have central couplers; the wagons, of steel, are chiefly 
30-ton four-wheeled bogie stock, though 15-ton low-sided wagons 
are also in use. 

The expenditure on works and general charges up to the 


| opening of the line for through traffic was 12,625,000 dols.— 


the average exchange being 1 dol. = Is. 9$d. 
The two bridges described in the second part of the paper 


has two shore spans of 60ft., consisting of plate girders, while 
the waterway is bridged in the former with three and in the latter 


| with four 224ft. spans of Warren girders. The East River 
| at Sheklung has a maximum tide of 3ft., and its low winter 


level is 7ft. above Admiralty datum at Hong-Kong. The highest 


| flood recorded during the progress of the work was 16ft. above 


low winter level, the highest reputed flood level being about 


| 18in. above this. The river has a very slight current at low 


level, is almost stagnant at high water, and very rarely has an 
up-stream flow. At the time of an exceptional flood the river 
rose 5ft. in one day ; the usual rate, however, is about lft. per 
day. The maximum speed of current observed during flood was 
six miles per hour. The depth of water at mean level is 20ft. 
at the East River and 10ft. to 12ft. at the Tung Kun River. 

Borings showed red marl at 30ft. to 65ft. below low water ; 
the overlying material varied between sand and mud, coarse 
sand een ee It was proposed to sink caissons 2ft. or 
3ft. into the marl, but it proved to be practically rock, and the 
depth proposed could not be reached. 

A contract for the concrete and masonry was let to Mr. Y. T. 
Chao, a Chinese contractor, and was successfully carried out 
by him, notwithstanding delays and obstruction and serious 
commotion among the populace caused by the importation of 
northern coolies and the circulation of rumours that, in order 
to render the bridges safe, the coolies were to procure children 
to be buried in the foundations. Well sinking and girder 
erection was carried out departmentally, with petty contracts 
for riveting and other work where possible. 

Double octagonal caissons and curbs 38ft. by 21ft. 9in. were 
adopted for the piers of the main spans, the steel work being 
built at Hong-Kong and sent up to Sheklung in sections. The 
bottom ring of each caisson was built on a cradle on launching 
ways, and when riveted and caulked was launched. The second 





and third rings, making a total height of 23ft.—East River 
caissons—were then added, and when concreted to a draught 
of 16ft. the caisson was towed to the site, its position being 
adjusted by anchors. The caissons for the Tung Kun bridge 
were 14ft. deep and of two rings only. They were built at the 
East River launching ways and had to be towed and warped 
-hree miles to the Tung Kun bridge, which, owing to the resist - 
ance Offered by each double octagonal caisson in even a 
moderate current, proved to be a very troublesome task. 

Concrete was used for steining the walls, and was brought up 
in lifts of 4ft. to 7ft., the same shutters being used over and over 
again. The double octagonal caisson walls were 5ft. 6in. apart, 
and this thickness was carried up in the well walls until the pier 
footings were reached, providing a sinking force of 5cwt. to 
8 cwt. per square foot of underground surface when the well was 
nearing foundation level. In the foundations of two of the 
Tung Kun piers steeply sloping sandstone rock was encountered, 
and the caisson of one pier tilted lft. 9in., divers finding that 
while the west side was in the rock the east side was still in sand. 
The east well was then filled with sand, and by blasting around 
the cutting edge in the west well the pier was sunk another 
1}ft. As it was found that the east well was then on rock all 
round the pier was founded thus, the masonry having to 
be partly dismantled and rebuilt owing to the tilt of the pier. 

The 224ft. Warren girders have eleven bays, which are 21ft. 
between the centres of triangulation both vertically and _hori- 
zontally. They are for a single line, and are decked with jin. 
steel plate, the rails being carried on longitudinal hardwood 
sleepers. The complete weight of each 224ft. span is about 
350 tons. After being erected one behind the other on shore 
the spans were pushed forward by means of hydraulic jacks on 
to the ends of launching jetties, and there lifted on a erib of 
sleepers by 100-ton ship jacks. Docks had been prepared inside 
the launching jetties and when a span had been raised to the 
proper height on the jetties pontoons were brought under in a 
flooded condition. On these pontoons, when pumped out, the 
spans were floated into position. Each launch took 1} to 3 hours. 

Mr. Grove was the engineer-in-chief, Mr. Boothby being the 
district engineer of the second section. 


(2) ‘* THE CANTON-KOWLOON RAILWAY: BRITISH 
SECTION.’’* 
By Graves Witu1am Eves, B.A.I., M. Inst. C.E. 


This section of the Canton—Kowloon Railway was constructed 
departmentally by the Colonial Government, the author being 
appointed chief resident engineer, in March, 1906. The line is 
of 4ft. 84in. gauge, with single-line banks 17ft. 6in. wide on 
formation, and double-line banks 30ft. wide, giving 12ft. 6in. 
between the centres of the tracks. Rock cuttings were 30ft. 
wide, and single-line cuttings in soft material, when side drains 
were required, were 20ft. wide. 

The details of construction do not differ materially from 
those of an ordinary hill railway. The cost of the work was 
given under the various headings. The total in Mexican dollars 
of about 2s. each was 12,371,498 dols. 

There were five tunnels on the line, with lengths of 150ft., 
7212ft., 329ft., 170ft. and 923ft. respectively. The four shorter 
ones were for double line and the longest for single line. The 
costs per lineal foot were 507.42 dols., 455.28 dols., 247.48 
dols., 400.92 dols., 327.14 dols. respectively. The first tunnel 
was let by contract and the other four were built by depart- 
mental labour. 

No. 2 tunnel was the most important work on the line, as on 
its completion depended the date of opening of the whole rail- 
way. The cost of this tunnel was 3,283,503 dols., subdivided 
into shafts, 87,865 dols.; headings, 792,182 dols.; widening, 
1,230,598 dols.; lining, 926,128 dols.; miscellaneous works 
246,730 dols. Three shafts were sunk: one at the south face, 
90ft. deep and 300ft. in from the face ; another at the north face, 
50ft. deep, which was never used, as it was flooded and destroyed 
in a typhoon; and a third, 1300ft. from the north face, which 
reached adepth of 268ft. This shaft was started on January Ist, 
1907, and completed on October 21st of the same year. It cost 
69,696 dols. and fromit 500ft.of heading was driven before the 
heading from the north face joined up with the heading running 
south from it. The heading of the long tunnel was a bottom 
heading 8ft. 9in. high and 11ft. wide, outside timbering. It was 
wide enough for a double line of 2ft. gauge tracks. Heading 
driving was carried on for twenty-eight weeks at four faces, 
four weeks at three faces, and ninety-three weeks at two faces, 
making an average of 23.27ft. per face per week of seven days. 
Four compressed air drills in two columns were used for this 
work. The shifts were eight hours each for most of the time, 
but during the last month of heading driving no coolie could 
work longer than a six-hour shift. Widening out was generally 
done in 15ft. lengths, the break-ups being about 20ft. long. In 
order to make the widening out keep pace with the heading these 
break-ups had to be placed about 150ft. apart. The whole 
length of the tunnel had to be lined, owing to the numerous 
veins of decomposed granite running through the solid granite. 

The bridges were divided into (a) major, those over 40ft. 
span; (b) minor, those between 5ft. and 40ft. span; (c) cul- 
verts under 5ft. All the masonry was built for double line, and 
as a large number were stone arches, the line is- practically 
double as far as the bridges are concerned. There were nineteen 
major bridges with a waterway of 1480ft., costing 816,495 dols. 
twenty-nine minor bridges, with openings totalling 380ft.; 
costing 350,126 dols.; and sixty-six culverts, having a water- 
way of 147ft., costing 72,546 dols. 

All subordinate outdoor staff was charged against works. 
The cost of this supervision amounted to 5.21 per cent. of the 
works carried out in China, or 3.50 per cent. of the total cost of 
the line. The following table gives the ratio to the total cost 
of the railway of the undermentioned administration charges :— 
Per cent. 


Salaries of engineers and their indoor office staff .. 
7 store-keeper a me a 
* accountant a a 
a medical officer i 
Cost of quarters and offices for above. . 
» furniture a ms - 
Office expenses, stationery, &c. .. .. ©. «2 se -- 
Consulting engineers’ fees and home office—expenses . 
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PRIZE FOR AUTOMATIC TRAIN STOPS. 





Tue New York, New Haven and Hartford Railroad Company 
is offering a prize of £2000 to whomsoever shall invent, perfect 
and submit the best automatic device that will safely arrest 
trains disregarding fixed signals. The reward will be paid on 
the order of the Interstate Commerce Commission, the Railroad 
Commissioners of Massachusetts and the Public Utilities Com- 
missioners of Connecticut. 


ConpITIONS OF COMPETITION. 


(1) Competitors must submit a typewritten or printed descrip- 
tion of their device, describing in full all features wherein the 
device does or does not conform with the requirements as 
herein below set forth, in consecutive order. 

(2) Any device which in the judgment of the signal engineer 
of the New Haven Company does not satisfactorily meet the 
essential requirements, will be rejected, and if it is the desire 
of the competitor to have the device developed further, it will 
be done at his sole expense. 

(3) Any device appearing, in the judgment of the signal 
engineer, to have sufficient merit or promise to justify more 
extended consideration, the railroad company will assist com- 
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petitor by contributions of money or use of tracks, or both, in 
such measure as deemed reasonable. 

(4) Any device after meeting the requirements, must show 
an efficiency equal to that of the signal system in use on railroads 
at the present time, before same will be accepted. 

(5) Any device accepted will remain the property of the com- 
petitor or patentee, subject, however, to the reservation by the 
railroad company, of a right of use without further payments. 

(6) Before any device is accepted it must be adopted for 
general use by either the New York, New Haven and Hartford, 
the Pennsylvania, or the New York Central railroads, within 
the year 1913, 1914 or 1915. 

(7) The device must also have the approval of the Interstate 
Commerce Commissioners, the Railroad Commissioners of 
Massachusetts, and the Public Utilities Commissioners of 
Connecticut. 

(8) Those desiring to enter this competition must file their 
application before July Ist, 1913. 


REQUIREMENTS OF STopPInGc DEvicE DRAWN UP BY THE TRAIN 
ConTRot BOARD OF THE INTERSTATE COMMERCE COMMISSION. 

(1) The apparatus should be so constructed that the removal 
or failure of any essential part would cause the display of a 
stop signal, and the application of the train brakes. If electric 
circuits are employed, they should be so designed that the 
occurrence of a break, cross or ground, or a failure of the source 
of energy in any of the circuits, should cause the display of 
a stop signal, and the application of the train brakes. 

(2) The apparatus should be so designed that it may be used 
on the open railway, on bridges, on elevated structures, in tunnels 
or subways, and where either steam or electricity is used as a 
propelling power. 

(3) The apparatus should be so constructed as to conform to 
recognised standards of clearance of rolling equipment and 
structures, so that those portions of the apparatus placed on 
the roadway will not be subject to damage by rolling stock or 
engines or those portions placed in the vehicle be damaged by 
structures permitted to exist on the roadway ; and at the same 
time, all vehicle parts and roadway parts which may have to 
come into operative relation with each other, should be so 
designed that proper operative relation will be assured under 
all conditions of speed, weather, wear of tracks or vehicles, 
oscillation and shock. 

(4) The system should operate under all weather conditions 
which permit the operation of trains. 

(5) The system should be capable of control by ordinary means 
used for indicating the condition of the block about to be 
entered, such as electric track circuit. 

(6) The engine apparatus should be so constructed as to prevent 
the release of the brakes after the application has been made 
until the train has been brought to a stop, or obstruction or 
other condition which caused the application has been removed. 

(7) The system should be so designed that should operating 
conditions require it, speed control may be used; that is, 
provision made for a train to pass an automatic stop in tripping 
position without the application of the brakes, provided the 
speed is less than a predetermined number of miles per hour. 

(8) The system should be so designed that when no cause for 
stopping a train exists, a definite and positive or proceed indica- 
tion will be given at every point where a stop indication would 
be given or the brakes applied when.adverse or dangerous con- 
ditions exist. 

(9) The system should provide, at least for use under congested 
traffic, for the continuous display of indications, rather than for 
their intermittent display at certain definite points, as, of course, 
is necessary with fixed signals. 

(10) The apparatus should be so constructed and installed 
that it will not constitute a source of danger to trainmen or 
other employés, or passengers. 

In addition to above, the following additional requirements 
must be met :— 

(11) The apparatus should be non-inductive, so that its appli- 
cation to a railroad where alternating current electricity is 
used as a propelling power, will not affect same. 

(12) The apparatus should be so constructed that it may be 
used with either absolute or permissive operation ; also to cause 
trains to reduce speed at points where a reduction of speed is 
deemed advisable for safe operation of trains. 

(13) The apparatus should be so constructed that it will not 
be made inoperative by snow, ice, sleet or freezing conditions. 

(14) The apparatus should be so constructed that two or more 
engines may be used with one train, or a train may be allowed 
to assist another train without causing the brakes to be set on 
the second or following engine when passing a signal which 
indicated proceed when passed by head of train. 

(15) The apparatus should be so constructed that the auto- 
matic stopping device shall be operative only in the normal 
direction of traffic, except in connection with signals governing 
reverse movements. 

(16) The apparatus should be constructed with speed control 
device, that a train may pass an automatic stop in stopping 
position without brakes being applied, provided the speed has 
been reduced to less than a predetermined number of miles per 
hour. 

(17) The apparatus should be so constructed that with speed 
control device applied, brakes can be released by engine or 
train crew after they have once been set by the stopping device. 
provided speed has been reduced to a predetermined number of 
miles per hour. 

(18) The apparatus should be so constructed, that if found 
desirable, proper apparatus can be provided on the engine to 
record the number of times the automatic stopping device has 
been applied to the brakes. 








LLOYD'S REGISTER AND SHIPPING PROGRESS. 


THE Scottish staff of Lloyd’s Register of Shipping held the 
annual dinner in the St. Enoch Hotel, Glasgow, on February Ist, 
when an unusually large number of shipbuilders, engineers, 
shipowners, steel makers and others with whom, in daily occupa- 
tion, the surveyors of Lloyds are brought into contact, were 
present ; the gathering altogether numbering about 160. Mr. 
Edward J. Tierney, principal surveyor at Greenock, presided, 
and among the company were Mr. Charles E. Brightman, one 
of the chairmen of the committees on classification ; Mr. F. C. 
Gardiner, chairman of the Glasgow Committee; Mr. David 
Colville ; Professor Barr; Mr. James H. Warrack, the Leith 
representative on the General Committee; Mr. T. J. Dodd, 
principal surveyor at Glasgow; Mr. John H. Heck, senior 
engineer surveyor at Glasgow, &c. 

Professor Barr, in proposing ‘‘ Lloyd’s Register,’’ referred at 
length to the story of the society, from its beginnings in Lloyd’s 
Coffee-house in London in 1668 to the present day. Mr. Bright- 
man, in reply, said that he was in a position to testify to the 
thoroughness with which the important duties entrusted to 
Lloyd’s Register were discharged. At present there were 
under construction, at home and abroad to the classifica- 
tion of Lloyd’s 2,877,000 tons of new shipping. Of this 
enormous total, the like of which had never been approached 
previously in the history of the society, over 750,000 tons 
were in foreign shipyards. During the year 1912 Lloyd’s 
Register classed the record total of 1,403,000 tons, while the 
total classed during the existence of the society exceeded 
42,500,000 tons. The development of the internal combustion 
engine was being followed closely by their committee. There 
were considerable differences of opinion on many points, as to 
which no dogmatic conclusions could. be formulated until time 
had supplied them with the results of experience. Definite 








requirements were being made, however, with respect to details 
of construction and equipment for which sufficient data were 
available, and careful watch was kept on the progress of the 
engine for the purpose of making these requirements as com- 
plete as possible. 

Mr. Warrack, in proposing “ Shipbuilding and Engineering,” 
said that the cordial relations which had existed between the 
Committee and shipbuilders and engineers had been strengthened 
greatly by the addition of ten or twelve of these to the Com- 
mittee. This arrangement would ensure that the rules and 
practice of the society were kept abreast of all that was best in 
naval architect and engi ing. 

In replying to the toast of “‘ Shipbuilding and Engineering,”’ 
Mr. A. i . Campbell remarked that the whole range of industrial 
and commercial enterprise might be searched without finding 
a finer example of what mutual consideration of the interests of 
the buyer and the seller had achieved, while at the same time 
the safety of the great travelling public and the safe carrying 
of valuable cargoes had been zealously guarded. This was due 
more to voluntary submission to carefully considered and self- 
enacted rules than to all the Acts of Parliament that could have 
been produced. 











FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

THE JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. “The Variety of a Gas Engineer’s .Duties,” by Mr. 
T. 8. D. Gibson. 

THe Roya. InstirvuTIoN oF GREAT Britarn,—Albemarle- 
street, Piccadilly, W. Paper: “ Life in the Great Oceans,” by 
Sir John Murray, K.C.B., F.R.S. 9 p.m. 

Tue Cuapwick Pusiic Lectures, 1913.—The Royal Sani- 
tary Institute, 90, Buckingham Palace-road, S.W. Paper: 
““The Ideal Home,”’ by Mr. H. Percy Boulnois. 8.15 p.m. 

THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—At the 
Institution of Electrical Eng'neers, Victoria Embankment, W.C. 
““Cables for the Shafts of Mines” by Mr. E. Kilburn Scott. 
8 p.m. 

Lonpon Geotocists’ AssocraTion.—The annual general 
meeting at University College, Gower-street, W.C. The 
President will then deliver his address, entitled, “‘ The Wearing 
Down of the Rocks.’ 7.30 p.m. The Council will meet at 
6.30 p.m., and the Illustrations and Photographic Committee 
at 6 p.m. 


SATURDAY, FEBRUARY 8ru. 


THe NortTH OF ENGLAND INSTITUTE OF MINING AND MECHANI- 
caL ENGINEERS.—The Wood Memorial Hall, Newcastle-upon- 
Tyne. General meeting. 2 p.m. 

Tse Royat Institution oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. Paper: ‘‘ The Properties and Constitu- 
tion of the Atom,” by Sir J. J. Thomson, F.R.S. 3 p.m. 


MONDAY, FEBRUARY 10rs. 


Tue Royat Socrety or Arts.—John-street, Adelphi, W.C. 
“The Art of Miniature Painting,” by Mr. Cyril Davenport. 


8 p.m. 
THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
AssoctaTIon.—Storey’s Gate, St. James’s Park, S.W. ‘* The 


Application of Polarised Light to Mechanical Engineering 
Problems of Stress Distribution,” by Professor E. G. Coker. 
8 p.m. 


TUESDAY, FEBRUARY Its. 


THe Royat InstitvT1Ion oF GREAT Britrarn.—Albemarle- 
street, Piccadilly, W. ‘‘The Properties and Constitution of 
the Atom,” by Professor Sir J. J. Thomson, F.R.S. 3 p.m. 

Tue INstTITUTION oF Civ ENGINEERS.—At the Institution 
of Mechanical Engi s, Storey’s-gate, S.W. ‘“ Durban 
Harbour, South Africa,” by Mr. Cathcart William Methven ; 
and ‘“ Natal Harbour Works,” by Mr. Charles James Crofts. 
8 p.m. 





WEDNESDAY, FEBRUARY 12ru. 

THE AssocIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, E.C. ‘‘The Control of Alternating- 
Current Motors,” by Mr. J. T. Mould. 8 p.m. 

Tue Roya Society or Arts.—John-street, Adelphi, W.C. 
“New Sources of Supply for the Manufacture of Paper,” by 
Mr. Claydon Beadle and Mr. H. P. Stevens. 8 p.m. 

YORKSHIRE Loca SECTION OF THE INSTITUTION OF ELECTRI- 
caL ENGINEERS.—The Leeds University, Leeds. ‘‘ Some 
American Electric Plants,” by Mr. T. Harding Churton. 7.15 p.m. 

THE InstITUTION OF AUTOMOBILE ENGINEERS.—At the Insti- 
tution of Mechanical Engineers, Storey’s-gate, S.W. ‘‘ Worm 
Gearing, Generating, Cutting, and Testing,” by Mr. F. W. Lan- 
chester. 8 p.m. 

THE Junior INSTITUTION OF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria Embankment. Combined 
meeting with the Architectural Association. Paper on ‘“ Engi- 
neering and Architectural Features of the New Station at 
Birmingham (Snow Hill) of the Great Western Railway Com- 
pany,” by Mr. R. P. Mears. 8 p.m. 


THURSDAY, FEBRUARY 13rn. 


THe Junior InsTITUTION OF ENGINEERS.—Visit the works 
of the Osram Lamp Works, Limited, at Hammersmith, W. 
2.30 p.m. 

Tue Roya Socrety or Arts.—John-street, Adelphi, W.C. 
Indian Section. “ Kathiawar,” by Sir Wm. Lee-Warner. 
4.30 p.m. 

THe Institution or ELecrricaL ENGINEERS.—Victoria 
Embankment, W.C. “Notes on Parallel Operation,” by 
Mr. A. R. Everest. 8 p.m. 

Tue Concrete Instirute.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. ‘‘ Three Steel Frame Struc- 
tures in London,” by Mr. 8. Bylander. 7.30 p.m. 


FRIDAY, FEBRUARY l4ru. 


THE JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
8.W. “Electrical Installations in Metal Conduits,’ -by Mr. 
F. H. Taylor. 

Tue Royat InstiruTIon oF Great Brirain.—Albemarle- 
street, Piccadilly, W. ‘‘ New Gyroscopes and their Applica- 
tion,” by Professor Andrew Gray, F.R.S. p-m. 

Tue CHapwick Pusiic Lecrures, 1913.—The Royal Sani- 
tary Institute, 90, Buckingham Palace-road, S.W. Paper: 
“‘ Drainage and Sanitary Fittings,” by Mr. H. Percy Boulnois. 
8.15 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College of 
Science and Technology, Imperial Institute-road, South Ken- 
sington, S.W. Annual general meeting. Professor G. H. 
Bryan, F.R.S., will read a paper, entitled “‘ The Dynamics of 
Pianoforte Touch,’ with experimental illustrations. 8 p.m. 
Editing Committee meeting at 7 p.m. Council meeting at 
7.30 p.m. 

THE INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, Westminster, S.W. ‘“‘ Modern Condensing Systems,” 
by Mr. A. E. Leigh Scanes. 8 p.m. The following paper 





(for discussion in writing only) is now ready for distribution :— 
“The Design of Volute Chambers and of Guide Passages for 
Centrifugal Pumps,” by Professor A. H. Gibson. Communica. 
tions upon this paper should be sent to the Institution before 
30th April, 1913, when the discussion will be closed, 


SATURDAY, FEBRUARY l5rn. 
Tue Junior InstiruTIoN OF ENGINEERS.—Annual dinner at 
the Hotel Cecil. 6.30 p.m. 
Tse Instirution oF ELEcTRICAL ENGINEERS (Scorrtisu 
Locat Section).—The Grosvenor, Glasgow. Annual smoking 
concert. 


MONDAY, FEBRUARY l17rx. 
Tue Instirure or Sanirary ENGIngeerRS.—Caxton Hall, 
Westminster, S.W. ‘ A Plea for Scientific Research in the Fielu 
of Sewage Purification,” by Mr. A. J. Martin. 8 p.m. 


FRIDAY, FEBRUARY 2st. 


Tue Cuapwick Pusiic Lectures, 1913.—The Royal Sani- 
tary Institute, 90, Buckingham Palace-road, S.W. Paper : 
‘“ Water, Ventilation, and Heating, &c.,” by Mr. H. Percy 
Boulnois. 8.15 p.m. 


SATURDAY, FEBRUARY 22np. 


Tue Society or MopEL AND EXPERIMENTAL ENGINEERS. 
Caxton Hall, 8.W. Fourteenth annual conversazione and dance. 
4 p.m, to 1] p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. 

THE outlook is still uncertain, for the resumption of the 
war has upset calculations and will interfere considerably with 
an important part of the continental trade in pig iron, galvanised 
sheets, machinery, and hardware. This state of affairs is already 
making itself felt and is having a disturbing influence. For the 
present manufacturers are well off for work, but they are begin- 
ning to be less certain of the outlook than was the case a week 
ortwoago. The situation calls for cautious handling, and recog- 
nising this, iron and steel manufacturers are not insisting so 
firmly as recently upon high prices, but are making reasonable 
concessions, so that they may not find themselves without busi- 
ness when the contracts at present under execution are com- 
pleted. At the same time they are endeavouring to resist 
pressure in the direction of a general “ bearing’? movement, 
pointing out to-day—Thursday—on ’Change in Birmingham 
that fuel and iron ore continue dear and that in other directions 
the high costs of production latterly in force are no easier. 
Under these circumstances ironmasters are maintaining their 
ground as far as possible, and when obliged to give way are 
doing so only inch by inch. They occupy really a very strong 
position, for there is plenty of work still in hand, and further 
supplies of iron and steel will also soon be needed, since the rail - 
way and shipbuilding interests are very busy, and the demand 
for general machinery and for engines is keeping up well from 
most of the oversea markets. The home demand also continues 
very satisfactory in most departments. Good orders are held 
by rolling stock companies, steel bridge builders, oil and gas and 
steam engine makers, and motor engineering firms, machine 
tool makers, and heawy ironfounders. 


Steel Active. 

The steel firms are fully employed, especially in the 
production of heavy sections and plates. Bessemer sheet bars 
are quoted £6 to £6 2s. 6d.; Siemens, £6 2s. 6d. to £6 5s.; and 
angles, £8 to £8 2s. 6d. 


Large Pig Iron Outputs. 

The blast furnaces continue to make heavy outputs 
and the production is going into early use. Smelters are fairly 
well sold and consumers are taking deliveries regularly. North- 
ampton is quoted 72s. 6d. to 73s. 6d., and Derbyshire 74s. to 
75s. South Staffordshire makers are also well engaged and 
ask :—Common, 66s. 6d. to 67s. 6d.; part-mine, 71s. to 72s.; 
best all-mine forge, 92s. 6d. to 97s. 6d.; foundry, 97s. 6d.; and 
cold blast, 130s. Coke and ironstone continue dear. 


Manufactured Iron. 

The marked bar houses are well off for orders and quote 
£10 firmly as the basis price. The unmarked bar firms are 
moderately — and quote £8 12s. 6d. to £8 15s., delivered 
Birmingham. e galvanised sheet trade continues rather 
quiet, with quotations at £12 to £12 5s. Plain sheets, doubles, 
are quoted £8 15s.; slit nail rods, £9 10s.; hoops, £8 15s.; and 
gas strip, £8 10s. to £8 12s. 6d. 


Ironworkers’ Wages Unaltered. 

The net average selling price of the seventeen selected 
firms for November and December, as declared by the Midland 
Iron and Steel Wages Board, has been £8 Is. 1.61d. This is 
3s. 5. 85d. better than the preceding return, but the improvement 
is not sufficient, under the sliding scale, to raise wages, which 
therefore remain for puddlers 10s. 3d. per ton, and also the usual 
6d. per ton bonus, making a total ood, ohm rate of 10s. 9d. per 
ton. All other mill and forge wages also remain unaltered from 
February 3rd until April 5th. The chief increase was in plates 
and sheets, which went up by 8s. per ton to £8 14s. 8d. oops, 
strip, and miscellaneous advanced by 3s. 4d. to £7 16s.; bars by 
3s. to £8 Os. 10d.; and angles and tees by 8d. only to £8 16s. 5d. 
The weight of the sales for the two months mentioned was 
40,146 tons, or 4262 tons decline upon September and October, 
which occurred principally in hoops, strip, and miscellaneous, 
this group having receded from 12,096 tons to 8570 tons. 


Gas Plant Contracts. 

The Birmingham City Council has agreed to the recom- 
mendations of its Gas Committee accepting the tender of the 
Vertical Retort Syndicate, Limited, of London, for vertical 
retorts for the Nechells Gasworks at a cost of £54,000, and of the 
Koppers Coke Oven and By-Product Company, of Sheffield, for 
additional coke ovens at the Saltley Works at a cost of £60,000. 
Special firebrick material and patent machinery of the total 
value of £8600 in connection with these two contracts will be 
obtained from abroad. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Quiet. 

THE attendance on the Iron Exchange was about an 
average one, and pig iron business was of comparatively small 
dimensions. The failure of the peace negotiations and the 
resumption of hostilities in the Balkans has no doubt affected 
the position of affairs. There was, however, comparatively 
little change to note in prices during the week. Finished iron 
and steel ruled steady. Copper was weaker, and tough ingot 
and best selected showed a reduction. Sheet lead remained 
unchanged, but English tin ingots were lower. 
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Pig iron: Lincolnshire, No. 3 foundry, 76s. to 76s. 6d.; 
Staffordshire, 74s. 6d. to 75s.; Derbyshire, 75s. 6d.; North- 
amptonshire, 79s.; Middlesbrough, open brands, 75s, to 75s. 6d. 
Scotch : Gartsherrie, 82s.; Glengarnock, 81s. to 81s. 6d. (official, 
g2s.); Eglinton, 80s. 6d. to 81s.; Summerlee, 81s., delivered 

West Coast hematite, 84s. to 85s. f.o.t. Delivered 
Gartsherrie, 80s.; Glengarnock, 79s. to 79s. 6d. 
(oflicial, 808.); Eglinton, 80s. 6d. to 81s.; Summerlee, 79s. 
Delivered Preston: Gartsherrie, 81s.; Glengarnock, 80s. to 
gov. 6d. (official, 81s.); Eglinton, 79s. 6d. to 80s.; Summerlee, 
g0s. Finished iron: Bars, £8 15s. to £9; hoops, £8 12s. 6d.; 
sheets, £9 7s. 6d. Steel: Bars, £8 10s. to £8 12s. 6d.; Lancashire 
hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; sheets, 
£9 to £9 5s.; boiler plates, £9 7s. 6d.; plates for tank, girder, 
and bridge work, £8 10s. to £8 12s. 6d.; English billets, £6 12s. 6d. 
to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold drawn steel, 
£10 10s. to £10 15s. Copper: Sheets, £88 per ton ; small lots, 
1Wjd. pee lb.; tough ingot, £75 10s. to £76; best selected, 
£75 15s. to £76 10s. per ton ; copper tubes, 114d.; brass tubes, 
94d.; condenser tubes, 10}d.; brazed brass tubes, 10d.; rolled 
brass, 8d.; brass wire, 84d.; brass turning rods, 8d.; yellow 
metal, 7d. per lb. Sheet lead, £21 per ton. English tin ingots, 
£230 per ton. 


Manchester. 
Heysham : 


The Lancashire Coal Trade. 

In view of the thirty-first annual meeting of members 
of the Manchester Coal Exchange there was an exceptionally 
good attendance. The report showed that affairs were in a 
strong position generally, but during the year they had suffered 
the loss of three prominent members, including the President 
(Mr. Thomas Thrutehley), who would have vacated the position 
in a few days. Business generally ruled quiet, and demand for 
house coal could hardly be described as brisk. Slack and engine 
fuel continues firm, but it is stated that difficulties are being 
experienced in obtaining deliveries from the railway companies. 
Shipping and bunkering coal shows very fair movement. Quota- 
tions :—Best Lancashire house coal, 16s. 10d. to 17s. 10d.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
l4s. 7d.; sereened steam coal, 11s. 6d. to 13s.; slacks, 8s. 6d. to 
10s, 6d. per ton at the pits. 


Paper Gear Wheels. 


I had an opportunity a few days ago of inspecting the 
process of manufacturing paper pinions as carried out at the 
works ot Sir W. G. Armstrong, Whitworth and Co., Limited, 
Openshaw. The advantages claimed for pinions made of this 
material may be briefly summarised as follows :—Efficiency, 
silence in running in mesh with metal wheels, maintenance of 
uniformity of the teeth and the avoidance of grease for lubricat- 
ing purposes. For driving machinery direct by electric motors 
the paper pinion also gives a certain amount of elasticity which 
is found to be advantageous to the life of the motor. The 
pinions are built up of hydraulically pressed Manilla paper of 
special quality held between steel flanges on a steel bush. To 
prevent any possibility of slipping, the whole is secured to- 
gether by means of bolts screwed into the flanges and prevented 
from turning by means of grub screws. Before being assembled, 
the paper is thoroughly dried and is rendered waterproof by 
being inserted in a bath of molten wax—a process which is 
said to add from 60 to 70 per cent. to the wearing quality. 
The teeth are of the B. and 8S. standard involute type, cut by 
means of vertical hobs as these enable the cutter surfaces to 
clear themselves. A large number of these pinions have been 
in use at the above works for some time, where they are per- 
forming very heavy duties such as driving large pit planing 
machines, line shafting, &c. They are made up to 24in. dia- 
meter, with 12in. in face and 2in. circular pitch. One such 
pinion weighing over 7 cwt. is capable of transmitting 500 horse - 
power at from 300 to 400 revolutions per minute. The paper 
takes an excellent finish. 


Mtrsey Dock Board. 


Mr. Thomas Monk Newell has been appointed engineer 
to the Mersey Docks and Harbour Board to succeed Mr. Anthony 
Lyster at a salary of £3500 per annum. Mr. Newell was born 
in Livérpool, and was a pupil of Mr. Fosberry Lyster. In 
January, 1889, he was appointed chief assistant engineer to 
the Hull Dock Company, afterwards becoming chief engineer. 
When the company was taken over by the North-Eastern 
Railway Company, Mr. Newell was made chief dock engineer. 


Engineering Trades of Lancashire. 


In his presidential address to the Manchester Chamber 
of Commerce on the trade of the past year, the President, Mr. 
W. T. Stubbs said that Manchester was becoming more and 
more an engineering centre. The wages paid last year were 
roughly £3,500,000. 


Workshop Extensions. 


Trafford Park at the present time affords a very pleasing 
contrast as regards the output of its many engineering works 
compared with the conditions which prevailed about two years 
ago. Among the firms which have had to extend their premises 
in order to keep pace with the demands is that of Royce, Limited. 
The recent additions to this firm’s premises include a bay 
140ft. long by 40ft. by 25ft., a smithy, and an addition to the 
foundry, which now covers 875 square yards. The machinery 
equipment has also been materially added to. 


A Large Bar Mill Engine. 


Messrs. Galloway have completed a large double com- 
pound bar mill engine of about 10,000 horse-power for David 
Colville and Son. The engines are of the tandem type, with 
cylinders 42in. and 64in. diameter, and 5ft. stroke. The 
cylinders have piston valves, Joy reversing gear, steel pistons 
and separate condensing plant. They are to work with super- 
heated steam at 100 lb. pressure per square inch. There are 
special features in connection with the control mechanism to 
enable the engines to be started and stopped in the promptest 
possible manner. This is the second set of engines of this 
class which Galloways have built for the same owners. 


Gas Manufacture. 

In a lecture on the above subject delivered at the 
Manchester University a few days ago, Mr. J. T. Newbigging, 
the engineer of the Manchester city gasworks, gave some figures 
relating to the cost of works and distributing plant. The capital 
of large undertakings, he said, might be taken at about £500 
a million cubic feet a year, of which half would be for the cost 
of land, buildings and manufacturing plant, £238 for the cost 
of distributing plant, and the rest for the cost of tar distilling 
plant, and so on. Mains would cost £106 out of the £238 for 
distributing plant, service pipes £35, ordinary meters £35, 
automatic meters £25, gas cookers and fires £37. These costs 
assume that 65 per cent. of the consumers are using gas through 
ordinary meters, 35 per cent. through automatic meters, and 
that one-third of the customers use gas for heating and eooking. 
The average cost of producing and distributing lighting gas in 
England was, Mr. Newbigging said, roughly two-thirds of the 
selling price. The net cost of coal where the selling price was 
2s. a thousand feet would be made up by the working expenses ; 
and the other 8d. would be absorbed, in the case of a municipal 
undertaking, in the discharge of the interest on the borrowed 
capital, the provision of a sinking fund, and in many cases the 
payment of a large sum in relief of the rates. 





Although some considerable period of time seems 
likely to elapse before the members of this newly formed club 
obtain”access to their premises in Albert-square, Manchester, 
it wasstated at a meeting of the members held on Wednesday 
last that 670 applications for membership had been received, 
and out of this number 570 members had been enrolled. To 
equip{the'club“premises properly it is estimated that at least 
£2500 in cash will be required, and it has been decided that 
a limited liability company be formed to take up the lease of 
the premises and purchase the furniture, &c. The company 
will sub-let the premises to the club through trustees for the 
club. It was decided to extend the period of admission of 
members until the number is made up to 600, or should this 
number not then be reached, until the formal opening of the 
premises. The Chairman of the Club is Mr. D. Adamson, and 
the secretary (pro. tem.), Mr. A. L. Green, Westminster-avenue, 
Maniey Park, Manchester. 


Barrow-tn-Furness, Thursday. 


Hematites. 

J THE position of the hematite pig iron trade of this 
distriet remains very satisfactory. At all the works there is 
a noticeable briskness, and a large volume of iron is being pro- 
duced, the make per furnace being greater than ever in the 
history of the trade. The whole of the iron made is going 
into prompt use. A big proportion of it finds an outlet in the 
Barrow and Worthington steel centres, and, in addition, users 
in the Midlands, Scotland, and the East Coast are taking good 
supplies, and now and again a shipment, small often, is made to 
the Continent, the latter being cargoes of high-class iron for a 
special purpose. Prices are firm, with makers quoting 86s. 6d. 
per ton net f.o.b. for parcels of mixed numbers of Besseme. 
iron. Special sarts of iron are quoted at about 88s. to 90s. per 
ton. In the warrant market there is nothing doing. Sellers 
are quoting 82s. per ton net cash. 


Iron Ore. 

For iron ore there is a brisk demand. On local account 
smelters are taking big deliveries, and could do with much more 
of this raw material were it available. There is a busy state 
of affairs at the whole of the mines, and from the Hodbarrow 
property in South Cumberland an enormous output is being 
maintained, for which a ready outlet is always obtainable on 
account of the quality. Prices are unchanged, with good 
average sorts quoted at 18s. 6d., and the best ores run up to 
27s. per ton. Spanish ores are at 23s. per ton and in steady 
demand. 


Steel. 

Throughout the steel trade there is a buoyant feeling. 
Good orders for rails, shipbuilding material, and small section 
steel are held, and prospects are bright. At Barrow the rail 
and plate mills continue to be particularly busy, and at Moss 
Bay the rail mills are fully employed, and the Derwent works 
are busy on axles, wheels, &c. The new trade in evidence is 
considerable. Heavy section rails are in steady request at 
£6 15s. to £6 17s. 6d., with light rails at £7 12s. 6d. to £7 165s., 
and heavy tram sections are at £7 15s. per ton. The local re- 
quirements of shipbuilders are heavy, and the general demand is 
good for ship-plates, &c. Ship-plates are firm in price at £8 5s. 
per ton, with boiler-plates at £9 5s. to £9 10s. per ton. 


Shipbuilding and Engineering. 

These trades are as busy as they can be, and so they 
will remain for some time to come. Extensions are being made 
to Vickers’ works at Barrow, which will run to a cost of £200,000 
before completed. 


Fuel. 

There is a full demand for coal, and good steam sorts 
of Lancashire or Yorkshire coal are quoted at 14s. to 20s. per 
ton. East Coast coke is in brisk demand at 33s. per ton delivered 
to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Manufacturers and the Railways. 

THERE has been no check on the prosperous condition 
of the iron and steel industry of this district, and practically 
no change in the quotations of raw material and semi-steel. 
A good deal of attention is being directed still upon the question 
of the new railway demurrage rates, and, although nothing 
official is known, it is believed that the upshot of the matter 
in this district will be a test case forced by the big manufacturers 
refusing to submit to the new charges. Should that be so, it is 


quite possible the railway companies may retaliate by with-- 


drawing the “‘free cartage with rebates’ from siding-owning 
firms. Commencing from next month, the Midland, London 
and North-Western, Great Central, and Great Northern com- 
nies are curtailing the hours per day during which they will 
collect or deliver to and from the various works—an action which 
threatens to inconvenience the manufacturers a good deal. 


Round the Works. 

That the armament and ordnance firms are busy 
goes without saying; indeed, they are busier than ever. 
From one Sheffield works alone during the week a whole 
train load of shell—13.5in., 9in., and 4in.—was despatched 
to London, and most of it was of the 13.5in. description. 
The works of Cammell, Laird and Co. are just beginning 
to feel the benefit of the contracts which the Fairfield Com- 
pany secured for the construction of the battleship Valiant 
and two light-armoured cruisers. The two companies are 
one for all practical purposes, and orders are now coming through 
to Cammell, Laird’s for the huge castings and forgings required 
for the new warships. The firm is also very busy in the gun 
department making guns of the heaviest type for the Admiralty, 
whilst large quantities of shell are in hand principally for the 
home Government. On Saturday last a 90-ton casting was 
made, this enormous mass being intended for the base of a 
12,000-ton armour-plate bending press for Cammell, Laird’s 
own use. The press, however, is being constructed by the 
Sheffield firm of Save Brothers, of Park Ironworks, and will be 
about the largest bending press in the world. Its construction 
will occupy about a year. Another interesting piece of engineer- 
ing work at Cammell’s is a 180-ton overhead travelling crane to 
be used in the moulding department, where it will replace 
a 120-ton crane. The firm is also putting down an additional 
bogie-bottom furnace in its press shops for dealing with the 
largest forgings made, such as gun jackets. The new 60-ton 
furnace is now at work and yielding a full output, but the firm 
is further extending its steel melting plant in order to increase 
the output of highest grade steel, which at present with all the 
furnaces in operation exceeds 2500 tons per week. In railway 
material the spring, tire, and axle departments are at full 
pressure. Vickers, Browns, Firths, and Hadfields are all 
very busy, and great activity is being displayed just now by 
the Admiralty in connection with the Test House, where the 
staff of inspectors has been increased. Then the India-offich 





Eastern Empire. Beside those already mentioned, many frese 
contracts have been secured during the past few days. One 
Sheffield firm has in hand tons of switches for the Crozé Tram- 
ways, South America, and for the same part of the world four 
other local firms are making tires and crossings; to another 
firm has been given the stores contract for the whole of the year’s 
requirements of the Tralee and Dingle Railway, and a similar 
contract for the Cork and Macroon Railway has also come to 
Sheffield. An English railway has placed an order here for over 
£2000 worth of smoke tubes. 


Fuels. 

In the local demand for steam coal for manufacturing 
purposes there is not the slightest falling off, but that for ship- 
ment is not quite so strong. The latter fact is causing a little 
uneasiness as regards arrangements for forward business, but 
the weakness is most probably of a temporary nature, for when 
the shipping season opens there is every prospect of an advance 
in prices. At the moment, however, quotations are inclined 
to a lower level, and buyers seem disinclined to arrange forward 
business under the present conditions. There is still a very 
strong demand for the smaller steam fuels, best slacks and 
washed nuts being difficult to obtain in the open market owing 
to collieries being so heavily sold under contracts. Whilst 
prices of steam coal are quoted at fractionally lower figures, 
smaller fuels for manufacturing purposes are firm, best washed 
doubles commanding equal prices to hards. Prices at the pit 
per ton are this week :—Best South Yorkshire hards, 12s. 3d.to 
12s. 9d.; best Derbyshire hards, lls. 9d. to 12s. 3d.; second 
qualities, 10s. 6d.to 11s. 6d.; steam cobbles, 10s. to 11s.; washed 
double nuts, lls. 6d. to 12s. 6d.; seconds, 10s. to 11s. 


New Seams Found. 

Speaking of fuel reminds me that since my last letter 
the Barnsley seam has been found at Thurcroft, near Sheffield, 
by the Rother Vale Collieries Company, Limited. That dis- 
covery was the result of drifting operations from the south pit 
on the rise side of a very large fault which passes through the 
shafts. The coal is of very good quality, but as the point 
where it has been touched is very close to the fault, the section 
is below the normal thickness, and it will be some weeks before 
the coal can be reached by the permanent drifts. Sinking 
operations were begun at Thurcroft in the autumn of 1909, 
and it was estimated that the Barnsley seam should have been 
reached a year ago. At the Wath Main Colliery operations for 
sinking from the Barnsley seam commenced eighteen months 
ago, have just borne fruit in the finding of the Parkgate seam, 
the section discovered being of good quality and thickness. 
The depth from the surface is about 1818 ft., or about 810ft. 
below the Barnsley bed. At present the colliery employs 
2500 hands, and it is estimated that another 1000 will be required. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Quiet Business in Warrants. 

THE warrant market was very dull in the early part of 
the week and prices were lower. Resumption of hostilities in 
the Balkans was given as the occasion of the want of interest 
shown in the business, and the indifference of operators was all 
the more remarkable when it was noted that there had been a 
considerable reduction in stock within the previous few days. 
Business has been done in Cleveland warrants since last report 
from 65s. 9d. to 65s. 14d. cash, 65s. 114d. to 66s. 1d. one month, 
and 66s. 6d. to 65s. 7d. three months. Transactions have also 
been noted at 65s. 74d. and 65s. 84d. for delivery in eleven days 
and 65s. 9d. for April 23rd. There is an excellent demand for 
Cleveland iron in Scotland. The arrivals during January 
reached 47,359 tons, which is 11,560 tons more than in the corre- 
sponding week of last year. There is every prospect that 
Scotch consumers will continue to take substantial quantities 
of North-East Coast iron, both ordinary and hematite. 


Scotch Pig Iron Trade. 

There has been comparatively little change in the 
position of the Scotch pig iron trade. Makers are reported to 
be selling their output of ordinary pig iron without difficulty at 
steady rates. One or two of the special brands are offered at 
6d. reduction in price. Govan and Monkland are quoted f.a.s., 
at Glasgow, Nos. 1, 77s.; Nos. 3, 75s. 6d.; Carnbroe, No. 1, 
80s. 6d.; No. 3, 76s. 6d.; Clyde, No. 1, 82s.; No. 3, 77s.; Calder, 
Summerlee, and Gartsherrie, Nos. 1, 82s. 6d.; Nos. 3, 77s. 6d.; 
Langloan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; 
No. 3, 8ls.; Eglinton, at Ardrossan or Troon, No. 1, 77s.; No. 3, 
76s.; Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Dalmellington, at Ayr, No. 1, 78s.; No. 3, 76s.; Shotts, at Leith, 
No. 1, 82s.; No. 3, 77s.; Carron, at Grangemouth, No. 1, 83s.; 
No. 3, 78s. per ton. Pig iron shipments show an improvement 
and they would no doubt have been larger but for the carters’ 
strike at Glasgow, which has greatly impeded the movement of 
goods in the course of the past three weeks. The total shipments 
of Scotch pig iron for January are 23,704 tons, being 1147 more 
than in the first month of last year. 


The Hematite Trade. 

The demand for Cumberland hematite warrants has 
been very quiet in the open market, but considerable purchases 
are reported to have been made privately for delivery over the 
next few months. Scotch hematite, the current production of 
which is the largest on record, is being fully absorbed, and the 
quotation is 88s. 6d. per ton for delivery at West of Scotland 
steel works. The imports of hematite ore have been increasing, 
and in the course of January have been about double what they 
were in the opening month of last year. 


Quietness in the Malleable Iron Trade. 

The works embraced in the iron combination are not 
equally employed. At several of the mills in Lanarkshire 
it has been found necessary to curtail the employment of iron- 
workers, and the stoppage of furnaces and machinery has been 
made the occasion for attending to repairs. The bar iron depart- 
ments have good employment, but there less is being done in hoops 
and strips, considerable imports of which have recently taken 
place from abroad. It was, of course, to be expected that the 
combination would operate only those works that were required, 
and preferably those which gave the most satisfactory and 
economical output, and there is not unlikely to be frequent 
stoppages in quiet times. Scotch crown bars are quoted, 
ex-Glasgow warehouses, £8 10s.; best bars, £8 17s. 6d.; and best 
horseshoe iron, £9, all subject to the usual 5 per cent. discount 
for cash in one month. 


The Steel Trade. 

The steel makers are as busy as possible, and, indeed, 
are still quite unable to give timely delivery, especially in the 
case of shipbuilding steel, their efforts in that direction being 
rendered still more difficult by the Glasgow carters’ strike, 
which has now been in existence about three weeks. Great 
inconvenience has been caused to manufacturers generally 
by the strike, one outcome of which is likely to be an extension 
of railway sidings and lines of access to the docks. Those 
consumers who are in a position to take supplies of material 
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direct into their works by rail are beirg comparatively well 
served; but in other circumstances serious loss of time has 
resulted from the strike. There is a fair amount of inquiry 
for export, merchants and makers receiving the notices, which 
are circulated in the various steel-producing districts here and 
in England, and a fair proportion of business is expected to 
result therefrom. The question of prices in the steel trade 
has occasioned some talk on ’Change. It is generally recognised 
by makers that if business is not to be checked by high costs, 
the current prices are about as much as the consumer can readily 
afford. On the other hand, coals have been raised in price, and 
this has added to the cost of production, which has been steadily 
rising from other causes, and the extra pressure upon the works 
for delivery is in itself found in practice, in not a few instances, 
to be the occasion of adding to the expense of output. Current 
prices are :—For angles, £8 ; ship-plates, £8 7s. 6d.; bars, £9 ; 
and boiler-plates, £9 2s. 6d., for Clyde delivery, less the usual 
5 per cent. discount. 


The Coal Trade. 


The coal trade shows a healthy activity in its various 
departments. Shipments have materially increased, and 
there has been a large supply of vessels at most of the ports. 
The clearances might have been heavier had the coals been 
forward in sufficient quantity, and the loading facilities up to 
what has been called for by the numbers of vessels awaiting 
eargoes. The prospects of the shipment branch of the trade 
are quite encouraging, and prices are steady, splint being 6d. 
higher. Steam and ell coals are quoted, f.o.b. at Glasgow, 
13s. 6d. to 14s. 6d.; splint, 15s. to 15s. 6d.; treble nuts, 14s. to 
14s. 6d.; doubles, 13s. 6d. to 14s.; and singles, 13s. 6d. to 14s. 
The call for coal on the part both of domestic and manufacturing 
consumers is very strong, and prices are either firm or with an 
upward tendency. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


As far as Cleveland pig iron is concerned, this has been 
a very quiet week, there being little disposition to do business 
and warrants have touched a lower price than they have been 
for a fortnight past. A recovery in the near future is doubtful. 
At the same time, traders believe that if the trouble in the Near 
East could be brought to an end a renewal of activity and 
upward movements in prices would soon be experienced. This 
week buyers have been very backward, purchasing only what 
they need to meet current requirements. The statistical 
position, on the other hand, is not only strong, but improving. 
The present production of pig iron is madequate, and to meet 
current requirements Cleveland kinds continue to be steadily 
taken from the public warrant stores, where the stock now 
stands at 233,123 tons, or 3238 tons less than at the beginning 
of the month. The shipments of pig iron during January 
were more favourable than had been expected. The total 
despatches were returned at 85,499 tons, of which 47,244 tons 
went foreign and 38,255 tons coastwise. The loadings of 
finished iron reached 14,393 tons, and those of steel 43,435 tons. 
At present prices the makers are standing aside. With order- 
books well filled at remunerative figures, and with stocks all 
but non-existent, they can afford to look on, and such business 
as is being done just now is purely a merchant’s business. No. 3 
G.M.B. Cleveland pig iron has been freely offered by merchants 
at 65s. 6d., and that is also the ruling rate for both No. 4 foundry 
and No. 4 forge. No. 1 Cleveland iron is more plentiful, and is 
readily obtainable at 68s., whilst mottled and white iron are 
each quoted at 65s. The foregoing quotations are for early 
delivery, a little more being asked on forward account. The 
price of Cleveland warrants at the close on Wednesday was 
64s. 114d. cash buyers, the lowest quotation since the 20th of 
last month. 


Hematite Pig Iron. 

Never has the activity in the East Coast hematite 
pig iron industry been on such a large scale as is reported at 
the present time. Fairly good inquiries for iron have been 
reported this week, and business is on a smaller scale than it 
would be if there were a more plentiful supply of iron, but pro- 
ducers as well as merchants have little iron to dispose of. The 
present output is fully taken up on existing contracts, and not 
a few makers are backward with deliveries. The market 
is very steady and firm. Though possibly small odd lots of 
Nos. 1, 2, and 3 East Coast hematite pig can be obtained from 
merchants at rather less, the general market quotation for both 
early and forward delivery is 83s. 


Iron-making Materials. 

There is very little passing in foreign ore just now, 
consumers being well covered. The imports continue very 
satisfactory, averaging about 6000 tons per working day. 
A few inquiries for foreign ore were reported this week, 
but they did not lead to business. The price of best Bilbao 
Rubio remains, in the absence of transactions at 22s. 9d., but 
this price would probably be shaded if business were forthcoming. 
There is plenty of coke to be had, but the works are still well 
supplied, and supplies are now obtainable at 25s. per ton 
delivered at works. 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England has been 
advised this week by the public accountants who have gone 
through the manufacturers’ books that the average net price 
realised by the firms in the North-East of England for the 
manufactured iron delivered during the two mouths ended 
December 3lst last was £7 Is. 9.38d., an increase of a little 
over 2s. per ton on the price of the previous two months. In 
accordance with the sliding scale arrangement the wages of iron 
workers for February and March will be the same as in the 
previous two months. The sales for the two months ended 
December totalled 12,437 tons, composed of 10,735 tons of bars, 
1368 tons of plates, 108 tons of rails and 225 tons of angles. 
There was a decrease on the previous two months of 1047 tons. 
Completing a year full of activity, the return affords another 
indication that the boom which set in a year ago has not expended 
itself. The turn for the better then noted was marred for a 
time by the miners’ strike in the opening months of the year, 
and again when the year was closing by the sectional strike on 
the North-Eastern Railway. Nevertheless, the return for the 
year is a very satisfactory one from all points of view, and shows 
that the manufactured iron trade has steadily increased. During 
1912 the total output of manufactured iron in the Board’s area 
was 66,392 tons, or 920 tons below the production of 1907, 
which in itself was a boom year in the production and in selling 
price. At the end of 1907 the ascertained price was £7 6s., 
or 4s. 3d. better than the end of last year. Not since then has 
the price been so good as that returned at the end of 1912. 
Compared with 1911, the production shows the very substantial 
increase of 13,240 tons. The output for the last two months of 
1911 was 9212 tons and the average selling price £6 6s. 6d. 


Manufactured Iron and Steel. 


The manufactured iron and steel trades are in a very 
satisfactory condition. Very few new orders are being placed 


just now, but the position of producers is not in the least 








weakened. They have excellent order books and will be inde- 
pendent of the market for some considerable time. All the 
works report such a state of activity as they have not experi- 
enced since the boom year of 1907, Quotations for all descrip- 
tions are firmly maintained. Common iron bars are £8 15s.; 
best bars, £9 2s. 6d.; best best bars, £9 10s.; iron ship plates, 
£8; iron ship angles, £8 15s.; iron girder plates, £8 2s. 6d.; 
iron boiler plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. 6d.; packing iron, £6 1l5s.; light 
iron rails, £7; steel bars, basic, £8; steel bars, Siemens, £8 5s.; 
steel ship plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel 
ship angles, £7 17s. 6d.; steel sheets, singles, £8 15s.; steel 
sheets, doubles, £9; steel hoops, £8 2s. 6d.; steel strip, £8 ; 
all less the usual 24 per cent. f.o.t. Steel rails are £6 15s., and 
steel railway sleepers, £7 2s. 6d. net f.o.b. Cast iron railway 
chairs are £4 10s. to £4 12s. 6d.; cast iron pipes, lin. to 2in., 
£6 12s. 6d. to £7: 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in,, 
£6 2s. 6d.; and cast iron columns, plain, £7 to £7 5s.; f.o.r. at 
makers’ works. The quotation for iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, is £12 15s. to £13, 
f.o.b., less the usual 4 per cent. 


Coal and Coke. 

The coal market has been seriously affected this 
week by the large inquiries circulating for the Swedish and 
other Railways, also by the big Russian business under consider- 
ation. The result is that practically all forward business is in 
abeyance until these allotments have been made, as both 
buyers and shippers are holding off to see the result of the tenders. 
The general tone of the market is steady all round, and whilst 
the steam section is flooded with inquiry for long distance 
shipment, in gas coals a renewed strong inquiry is to be noted. 
The quotation for best Durham gas coals is 15s., and second 
qualities 14s. Ordinary bunker coals are in the neighbourhood 
of 14s. 6d., and up to 15s. is quoted for best qualities. The coke 
market is a good deal easier. The quotations are :—Best 
foundry, 28s. 9d. to 30s.; blast furnace coke, 25s. 6d.; and gas 
house coke, 18s. 6d. to 19s. 


Works Extensions. 

In order to cope better with the increasing volume of 
business, W. Richards and Sons, Limited, of the Britannia 
Foundry, Middlesbrough, have purchased the Atlas Works 
adjoining their premises, which have now been standing idle 
for six years. The works adjoin Messrs. Richard’s foundry 
and will make a very welcome addition, as the firm has been 
cramped for space for some time. It is intended to start 
them as soon as the necessary plant can be put in, with the 
manufactures of iron castings, pile shoes, fire-bars, &c., and 
eventually to extend the bolt and rivet-making plant. The 
firm’s new enterprise will involve the employment of a con- 
siderably larger number of workmen. 








AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


WALES 


The Coal Trade, Cardiff and District. 

Tue firmness which of late has been a marked feature 
in the coal trade was not maintained last week. This was 
chiefly due to the succession of gales which day after day visited 
South Wales. Shipments maintained their high levels, but 
tonnage arrangements were upset and shippers were expressing 
the fear that a shortage was certain. Fortunately, however, 
there was a sufficient arrival of steamers to keep the docks 
regularly employed, though it must be admitted that some 
individual exporters were minus expected vessels, and were 
naturally anxious about the regular clearance of wagons. 
Chiefly on this account, though colliery owners held very 
heavy orders, in some cases at good prices, there was some 
degree of easiness. Heavy shipments on British Navy account 
must be noted, also cargoes for the Italian and Austrian Govern- 
ments, which steadied matters. There was an expectation 
with regard to a renewal of hostilities, and this led to speculation. 
French orders have come in, the Russian, Greek, and German 
Governments also taking considerable quantities for their foreign 
depots. 


Latest Quotations. 


Steam coal: Best Admiralty, large, 18s. 6d. to 19s.; 
best seconds, 18s. to 18s. 6d.; seconds, 17s. 9d. to 18s.; ordi- 
naries, 17s. 3d. to 17s. 9d.; best drys, 18s. to 18s. 9d.; ordinary 
drys, 16s. 6d. to 17s. 3d.; best bunker smalls, 15s. to 15s. 3d.; 
best ordinaries, 14s. 6d. to 15s.; cargo smalls, 13s. 6d. to 14s. 3d.; 
inferiors, 13s. to 13s. 6d.; washed smalls, 15s. to 16s.; best 
Monmouthshire black vein, large, 17s. 6d. to 17s. 9d.; ordinary 
Western Valleys, 17s. to 17s. 3d.; best Eastern Valleys, 16s. 6d. 
to 17s.; seconds, 16s. to 16s. 6d. Bituminous: Best households, 
19s. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, 
large, 17s. to 17s. 6d.; smalls, 15s. to 15s. 6d.; No. 2 Rhondda, 
large, 15s. 6d. to 16s.; through, 14s. 6d. to 15s.; No. 2 smalls, 
13s. 6d. to 14s. 3d.; best washed nuts, 16s. to 17s.; seconds, 15s. 
to lés.; best washed peas, 14s. 6d. to 15s.; seconds, 13s. to 14s. 
Patent fuel, 23s. to 24s. Coke: Special foundry, 32s. 6d. to 
33s. 6d.; good foundry, 29s. to 3ls.; furnace, 27s. to 28s. 6d. 
Pitwood, ex-ship, 20s. to 21s. 


Newport (Mon.). 

Shipments of coal were very high last week, reaching 
106,456 tons to foreign destinations and 13,114 tons coastwise. 
It was remarked that new business was not coming in rapidly, 
but that there was a great pressure for smalls, house coals, and 
other qualities were stationary, and there was no alteration 
either in coke or patent fuel. Latest: Large steam was not 
in great demand on the 4th. Chartered steamers were arriving 
slowly, but tonnage was sufficient for immediate needs. Some 
anxiety was expressed by sellers for delivery a few days ahead, 
as the disposition was hardly so firm. Smalls very strong; 
little being done in other branches ; prices stationary ; pitwood 
irregular. Quotations :—Best Newport black vein, large, 
17s. 3d. to 17s. 6d.; Western Valleys, 16s. 9d. to 17s.; Eastern 
Valleys, 16s. 3d. to 16s. 9d.; other sorts, 15s. 9d. to 16s. 6d.; 
best smalls, 13s. 6d. to 14s, 6d.; seconds, 13s. to 13s. 6d. Bitu- 
minous coal: Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. 
to 17s. 6d. Patent fuel, 22s. to 22s. 6d. Pitwood, 20s. to 21s. 


Swansea. 


Though some disappointment may be expressed at the 
totals of last week, old authorities say that there was really no 
cause when the weather conditions are considered. Work 
has been carried on with difficulty, but shipments of coal and 
patent fuel totalled 1,012,221 tons. Latest :—A quiet state 
of things obtained on the 4th and in respect of loading prompt 
was slow. It was understood that sellers were ‘prepared to 
accept lower figures so as to obtain their empties. Red vein 
large was weaker; machine-made nuts and cobbles lower, 
barely holding their own ; but rubbly culm was a trifle firmer, 
and duff was very strong. As in other quarters, steam coal was 
very firm. Following are latest quotations :—Anthracite : 
Best malting, large, 22s. 6d. to 24s. 6d. net ; seconds, 20s. 6d. 
to 21s. 6d. net ; big vein, large. 17s. to 19s., less 24; red vein, 
large, 15s. 9d. to 16s. 6d., less 24; machine-made cobbles, 
21s. 9d. to 23s. 9d. net; Paris nuts, 23s. 6d. to 26s, 6d. net ; 
French nuts, 24s. to 27s. net; German nuts, 24s. to 27s. net ; 
beans, 18s, 6d. to 21s. 6d. net ; machine-made large peas, IIs. 3d. 








—————— 


to 13s. net; rubbly culm, 7s. 9d. to 8s. 3d., less 2}; duff 
5s. 3d. to 5s. 9d. net. Steam coal: Best large, 17s. 9d. to 19s," 
less 2}; seconds, 15s. 6d. to 17s., less 24; bunkers, 13s. 6d. to 
16s., less 24; small, 12s. 6d. to 14s. 6d., less 24. Bituminous ; 
No. 3 Rhondda, large, 18s. 3d. to 19s. 6d., less 24; through 
15s. to 16s., less 24; smalls, 14s. to 16s., less 2}. Patent fuel, 
20s. to 20s. 6d., less 24. ? 


Tin-plate. 

Trade still affected by the Eastern war. Prices ;— 
Ordinary sheets, 15s.; ternes, 25s. 6d. to 26s.; C.A. roofing 
sheets, 30g., £9 per ton; big sheets for galvanising, 30 y., 
£9; finished black plates, £10 15s.; galvanised sheets, 24 ¢., 
£12 2s. 6d.; block tin, £225 10s. cash ; £222 10s. three months, 
A restriction of output in the tin-plate trade is being discussed 
at Llanelly. The accumulation of stocks is one forcible argu. 
ment for this measure. Present prices unsatisfactory. 


Iron and Steel. 

A good deal of animation exists in these industries, 
Quotations :—Pig iron: Hematite mixed numbers, 81s. 6d, 
eash; 8ls. 10d. month; Middlesbrough, 65s. cash, 65s. 7d, 
month ; Scotch, 71s. 1}d. cash; 71s. 5d. month ; Welsh hema. 
tite, 90s. delivered; East Coast, c.i.f., 89s.; West Coast, ¢.i./., 
90s.; iron ore, 21s. 6d. to 22s. Rubio; heavy steel sections, 
£6 10s. to £6 15s. 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, January 23rd 


AN interesting feature of the present situation in steel is the 
active demand for high-grade iron by very many of the machine 
builders throughout the country, the manufacturers of electrical! 
equipment, aa the builders of machine tools. An active demand 
along another line is seen in contracts for railway equipment 
and track material, all the way from locomotives down. The 
smaller manufacturing interests are coming in, concerns which 
employ from fifty to two hundred or three hundred mei. 
Another fact of importance is that there is a marked increa-« 
in shop capacity for all sorts of manufacturing purposes. ‘I'he 
construction of oil lines and of lines for carrying water is calling 
for an unusual amount of material. The railroads continue to 
be the heaviest buyers, but the smaller interests are increasing 
their purchases. Preparations are being made by agricultura! 
interests for a marked increase, particularly in wheat and cotton. 
Manufacturers of agricultural implements who keep in close 
touch with all developments depending upon the land give 
the assurance of a largely increased demand for tools and 
machinery, as well as gas engines, for the coming year. It is 
claimed in some quarters that the high-water mark has been 
reached in iron and steel prices, but this is a matter of opinion. 
The incoming Congress will soon begin its tariff reductions, 
but this action seems to have been discounted ; at least the 
threatened changes give very little concern. The bar and sheet 
mills are everywhere overwhelmed with business, but this applies 
in a large sense to all mills. Copper has broken, and the specula- 
tive market is unhorsed for the time being. Efforts have been 
made to increase sales abroad in electrolytic and casting, but 
little copper was sold. Few consumers are willing to purcha-« 
beyond their immediate needs. 








CATALOGUES. 





Tue Evrexa Pump Company, 53, Bothwell-street, Glasgow.— 
Catalogue No. 214 has reached us. It illustrates and describes 
a number of types of Eureka steam pumps designed for boiler 
feeding, general pumping, marine use, &c. The firm’s duplex 
pump consists of two pumps placed side by side, the steam 
valve of the one receiving its motion from the piston-rod of the 
other. The slide valves used are claimed to be the simplest 
and most reliable in existence. The general construction of the 
pump is also extremely simple. All parts subject to wear can 
be removed and replaced without disturbing the pipe connec- 
tions. The valve gear of Eureka pumps is of special construc- 
tion, the valve rods being made of forged steel in one piece. 
This arrangement enables the makers to dispense with objection- 
able links and pins, which, it is maintained, are a continuous 
source of trouble and annoyance, as they constantly require 
renewal. The motion of the valves is conveyed from the 
piston-rods through levers without shock. Owing to the 
construction of the pump end, the pistons are always submerged, 
consequently the suction of the pump is excellent. Valve and 
port areas are made amply large for the duty to be performed. 
The firm manufactures steam pumps of all types and for any 
pressure, and can supply them fitted with any kind of valves, 
according to specification. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





MASCHINENFABRIK AUGSBURG-NURNBERG A.G. (M.A.N.) is 
moving its present offices in the East Block of Caxton House to 
a larger suite of offices on the first floor of the West Block in 
Caxton House. 

Tue Council of the University of Sheffield at its last meeting 
appointed Mr. F. E. Armstrong, M.Sc., M. Eng., A.M. Inst. C.E., 
to the Professorship of Mining in the University, in succession to 
Professor Hardwick. 

Mr. Joun A. Coox, of 20, Claremont-road, Bishopston, 
Bristol, informs us that, commencing from March Ist next, he 
is restricting the ground previously covered by him on behalf 
of R. Hornsby and Sons, Limited, for the sale of their oil, gas, 
and petrol engines. He will be confining himself to the counties 
of Wilts, Somerset, and Gloucester, for which counties he will 
continue to hold Messrs. Hornsby’s sole agency. This step is 
being taken to enable him to take up consulting work, &c., at 
the above address. 








AERONAUTICAL EXHIBITION AT SoutH KeENstineTton.—The 
Aeronautical Exhibition in the Science Museum, South Ken- 
sington, of which we gave a short notice in our issue of December 
27th last, will remain open a month longer than was then 
announced, #.e., till the end of February. 


ContTracts.—The Motor Rail and Tram Car Company, 
Limited, of 79, Lombard-street, London, E.C., has received an 
order from the Baroda Tramway Company (India) for equipping 
its tramway with “Simplex” petrol tramcars to supersede 
horse cars.—A consignment of motor fire appliances has just 
been shipped from England to ieee A comprising three petrol 
pumps of the Merryweather “ Hatfield” type, each driven by 
a four-cylinder motor and capable of delivering 400 gallons 

r minute. These engines constitute a further repeat order 
for this type of motor pump, and supplement three machines 
of the same design which were placed in commission in 1905, 
1908 and 1911 respectively. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Tne demand for iron and steel of every description 
continues strong, with prices tending upwards in many instances. 
Bars, however, form an exception, being somewhat depressed. 
‘At a recent meeting of the Steel Convention, inland consumption 
in semi-finished steel was stated to be satisfactory, orders show- 
ing an improvement over last year. The war uncertainty has 
introduced indecision inte the iron business, and a spirit of 
enterprise has been less marked in some branches ; generally, 
however, @ strong and healthy trade can be reported. _ Con- 
tracts for heavy railway material have now been signed with all 
the German railway administrations. These, together with an 
additional order for the Prussian State Railways, which has 
quite recently been given out, show total requirements to have 
increased 54,000 t. when compared with last year. From abroad 
» fair amount of fresh work has come in at improving rates. 
A comparatively good business is reported in sectional iron. 
At the hoop mills existing orders guarantee regular employment 
for the immediate future. A good deal of reserve is, however, 
shown as regards the placing of fresh orders. Current quota- 
tions are well maintained. The condition of the wire trade 
leaves room for improvement. The plate mills have sufficient 
contracts on their books to keep them going full time up to the 
end of the present quarter. xcellent occupation is reported 
to prevail in the engineering and allied trades. 


List Rates. 

Official quotations are as follows :—Raw spathose iron 
ore, M.12.80; roasted ditto, M.18.50; Nassau red iron ore, 
50 per cent. contents, M.14.50 p.t. net at mines ; spiegeleisen, 
10 to 12 per cent., M.82; white forge pig, Siegerland and 
Rhenish-Westphalian quality, M.69; iron for steel making, 
M.72 to M.73; Rhenish-Westphalian brands, M.74 to M.75 ; 
German Bessemer, M.81.50; Luxemburg forge pig, No. 3, 
M.63 to M.65; German foundry pig, No. 1, M.77.50; No. 3, 
M.74.50; German hematite, M.81.50; good merchant bars, 
common quality, M.123 to M.126; iron bars, M.145 to M.148 ; 
basic hoops, M.145 to M.150; common steel plates, M.132 to 
M.135 ; steel plates for boiler-making purposes, M.142 to M.145 ; 
heets, M.142.50 to M.147.50 ; drawn iron or steel wire, M.127.50 

all per ton free at works. 


The German Coal Market. 


From the Silesian coal producing districts improving | 
i coke : | 


accounts are received concerning business in coal and 
a fairly sufficient number of wagons is available, and sales have 
been satisfactory, both locally and to Austria-Hungary and 
Russia. A vigorous demand is felt for Upper Silesian coke ; 
stocks have been reduced to a mere nothing. The Rhenish- 
Westphalian coal industry remains firm and animated. 


Iron Trade in Austria-Hungary. 

The resumption of the Balkan War has rather 
upset the iron and steel trade, and a limited demand only 
has come in for raw and manufactured iron during the 
past few weeks. The terms of delivery for orders of previous 
date have been much reduced. Bars are very quiet, dealers 
as well as consumers practising the utmost reserve ; the same 
holds for girders. Plates have been in comparatively good 
request, and the mills are, with few exceptions, well occupied. 
4 want of Government orders in railway material continues 
to be complained of. It is gratifying to note that both pit 
coal and brown coal have remained in very good call, consump- 
tion being higher than output. Prices have been exceedingly 
stiff, even tending upwards in some instances. 


Strong Market in Belgium. 

Apart from a slight weakness noticed in some articles 
of finished iron, and also in plates, the market last week was as 
healthy and brisk as ever. All descriptions of raw material 
were very firm and the tendency of prices was in an upward 
direction. Supplies in pig iron are scanty, and almost any price 
is given where immediate supplies are required. For small 
lots 84f. to 85f. p.t. is quoted for forge pig ; 89f. to 90f. p.t. for 
basic ; and 90f. to 92f. p.t. for foundry pig. Special brands 
have been sold at exceptionally high prices. Consumption of 
pig iron rose from 2,739,515 t. in 1911 to 3,123,370 t. last year. 
Home output being insufficient to cover the ever-rising demand, 
supplies from abroad were naturally much higher than previously, 
advancing from 693,235 t. to 780,270 t. Scrap iron is very firm 
at 70f. p.t., but the majority of consumers have now covered 
their requirements, and very few fresh sales have been effected. 
Quotations for semi-finished steel show much stiffness, £5 4s. p.t., 
f.o.b. Antwerp, being quoted for billets. The tone of the 
finished iron market is rather fluctuating, owing to the uncertain 
feeling that is caused by the resumption of war. Exports, 
however, have been extensive until now, and fair prices could 
be realised. During the year now past the total exports in 
finished articles of iron and steel amounted to 1,159,770 t., 
as compared with 1,018,113 t. in the year before, an increase of 
141,657 t., or 13.91 per cent. An optimistic view is generally 
taken as regards the further development of foreign trade 
this year. The rail shops are crowded with orders. The amount 
of work secured in heavy section rails is estimated at 240,000 t., 
and there are further orders of weight pending. The girder 
trade continues flourishing, which is rather exceptional at this 
time of the year. Plates, on the other hand, are neglected, 
consumption having been limited in consequence of the Balkan 
War. eavy plates have well maintained the former price of 
£6 13s. to £6 14s. p.t., whereas quotations for sheets have shown 
a weakening tendency. More life was again felt in bars, £6 2s. 
pt. f.o.b. Antwerp, having been obtained for basic sorts. 

’xports in iron bars are limited, and the mills have been inclined 
to take in fresh work at slightly reduced prices. Hoops continue 
well, and regularly called for, quotations being £7 4s. to £7 6s. p.t. 
for export. In house coal a quiet business is reported, while 
engine classes of fuel meet with vigorous request. 








Tue Iron anv Steet Instirute.—The annual meeting will 
be held at the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, on Thursday and Friday, May Ist and 2nd. 
The Bessemer Gold Medal will be awarded to Mr. Adolphe 
Greiner, general director of the Société Cockerill, Seraing, 
Vice-president of the Institute. The annual dinner will be 
held at the Hotel Cecil on Thursday, May Ist. The autumn 
meeting will be held at Brussels, at a date to be announced later. 


InstTITUTE OF CHEMISTRY.—Of twenty-seven candidates 
who presented themselves for the intermediate examinations 
held in Glasgow in December and in London in January, eight 
passed :—A. L. R. Clarke, B.Sc. (Lond.), G. N. Grinling, C. W. 
McHugo, H. A. Phillips, H. V. Potter, A. B. Stich, B.Sc. (Glas.), 
H. E. L. Thomas, and F. D. White. Of ninetzen candidates 
who presented themselves for the final examination, fifteen 

- In the branch of mineral chemistry: C. D. Barber, 
B.Sc. (Lond.), T. T. F. Cartwright, B.Sc. (Lond.), A.R.C.S. 
(Lond.), R. M. Doidge, B.Sc. (Lond.), F. M. Potter, B.Sc. 
(Lond.), A.R.C.S. (Lond.), and J. A. Watson, A.C.G.1.; in the 
branch of metallurgical chemistry: F. G. Conyers; in the 
branch of organic chemistry : K. C. G. Arbuthnot, B.A. (R.U.1.), 
J.C. Earl and F. G. Tarn ; in the branch of chemistry of foods 
and drugs and of water: J. W. Flint, B.A. (Cantab), D. R. 
Frazer, H. E. Watts, Ph.D. (Zurich), B.Sc. (Lond.); for the 
certificate: E. J. Wilson, M.A. (Cantab), F.I.C.; in general 
chemistry: B. W. Drinkwater, A.R.S.M., A.R.C.S. (Lond.), 
and W. C. Ball, M.A. (Oxon), Se.D. (‘T.C.D.). 





BRITISH PATENT SPECIFICATIONS. 


When an invention is ted from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildi Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 











STEAM GENERATORS. 


13,965. June 15th, 1912.—WatTeER-TUBE STEAM GENERATORS, 
The Stirling Boiler Company, Limited, 58, Victoria-street, 
Westminster, London, S.W. 

The upper transverse steam and water drums are connected 
by vertically inclined tubes to the lower transverse mud drum. 
The gases from the furnace are directed among the tubes of the 
front bank by the baffle A, preferably having a shelf B, and 
thence descend among the second bank of tubes, in which they 
are retained by the baffles C. The gases then rise through the 
last bank of tubes and pass to the outlet port D. The super- 
heater consists of boxes embedded in the front wall and con- 
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nected by a transverse series of superheater tubes E, these being 
disposed, in accordance with the main feature of the invention, 
substantially horizontal throughout their length and compara- 
tively close to the furnace top F. Baffle bars G may be provided 
extending among the tubes of the front bank above the super- 
heater and causing the rising gases to deflect toward the front 
wall so as more readily to act upon the superheater tubes. 
By regulating the number and character of these deflectors 
the amount of superheat imparted to the steam can be regulated. 
H is a supply pipe for steam which leads from the middle upper 
drum, and J is the superheater outlet pipe.—January 15th, 
1913. 


LOCOMOTIVES. 


6765. March 19th, 1912.—Sream SupeRHEATERS, A. Bolton, 
49, Deansgate, Manchester. 

The superheating elements consist of a number of Field tubes 
A extending into some or all of the boiler smoke-tubes B. The 
Field tubes are supported by headers C suspended from the 
saturated steam inlet and superheated steam outlet pipes D 
and E respectively. Each header has a division plate F to 
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receive the inner elements of the Field tubes and a further 
division piece G extending between the steam inlet and outlet 
ports for directing the steam from the inlet through one portion 
of the Field tubes. The steam is then directed through the 
remainder of the Field tubes to the outlet connection E at the 
other side of the division piece F. The large outer elements 
of the Field tubes are secured to the outer wall of the header.— 
January 15th, 1913. 


DYNAMOS AND MOTORS. 


1365. January 17th, 1912.—IMPROVEMENTS RELATING TO THE 
OPERATION OF DIRECT-CURRENT Motors, John Sedgwick 
Peck, of 4, Groby-place Altrincham, Chester, and Siegmund 
Eckmann, of 152, Egerton-road, Whalley Range, Lancaster. 

This specification describes a method of obtaining variations 
in speed of a direct-current compound wound motor provided 
with a fly-wheel for assisting it in coping with changes in its 
load, which consists in simultaneously varying the series and 
shunt field windings of the motor and in the same sense. The 
rheostat in shunt to the series field winding A of the motor 
armature B is shown at C, the usual rheostat in the shunt field 
winding D being indicated at E. The supply mains are shown 

at F and the fly-wheel coupled to. the motor armature at G. 

The movable contact arms H, I of the rheostats C, E are con- 

nected together by a link K by means of which any movement 


the arms. It will be seen that if the arm I is rotated in an up- 
ward direction from the position shown, by which movement 
the amount of resistance in the shunt field winding D willjbe 
reduced, the movement simultaneously communicated by the 
link K to the arm H will cut in resistance into the shunt around 
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the series field winding A. In this way both the series and shunt 
fields will be strengthened, and it will be readily perceived that 
movement of either of the arms H or I in the opposite direction 
will simultaneously weaken said fields. An alternative scheme 
is described.—January 15th, 1912. 


TRAMWAYS AND RAILWAYS. 


July 8th, 1912.—IMPROVEMENTS IN OR RELATING TO 
THE OVERHEAD Contact ConpucTors oF ELECTRIC 
Rattways, Bergmann-Elektricitits-Werke Aktiengesell- 
schaft, of Oudenarderstrasse, 23-32, Berlin, N. 

This specification describes a supporting and tensioning device 
for the contact wires of electric trains, in which the incoming 
contact wire is suspended from the supporting wire, so that it is 
led horizontally to a little beyond the point at which it meets 
the contact wire coming from the other direction, and is 
then led upwards to a tensioning device. TT), is one of 
the supporting wires from which the contact wire Fy is 
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suspended, the other contact wire F, is suspended from a 
similar supporting wire. Each of the contact wires—F, for 
example—is carried horizontally by supports from the support- 
ing wire T, to a little beyond the point D, which is halfway 
between the two masts M,, M;, and is then led up to the mast 
My, and there tensioned, so that there is but little sag in the wire. 
Similarly, the other contact wire F, coming from the right is led 
horizontally to a little beyond the point D and then led to My}. 
The contact wires, after passing the point D, can be connected 
to their supporting wires by adjustable distance pieces S;, 8;.— 
January 15th, 1912. 


19,890. August 3lst, 1912.—IMpRoveMENTs IN ELECTRIC 
Locomotives, Motor Boats, AND THE LIKE, Maschinen- 
fabrik Oerlikon, of Oerlikon, bei Zurich, Switzerland. 

According to this invention, the electric equipment of the 
locomotive, motor, boat, or the like consists of a multi- 
phase current generator with an exciting machine, which may 
be coupled direct or may be separately driven, a controlling 
device for the excitation, motors with short-circuited armatures 
and switch devices for starting and reversing these motors. 

The driving engine of the generator has a device for governing 

the velocity. The generator with its driving engine may also be 

arranged on a vehicle or boat in tow without motive power 
motors. The motive power motors when supplied with alternat- 
ing current of constant frequency are arranged to run at two or 
more speeds by varying the number of poles of the motors. By 
these means the governing limit of the motors can be enlarged 
or the governing limit of the generator confined. The driving 
engine of the generator may be of any known type, preferably 
cf the steam turbine Diesel engine or benzene_engine type.— 
January 15th, 1912. 


CRANES AND CONVEYORS. 


23,761. October 17th, 1912.—Fxioatine, Cranes, O. Imray, 
Bank Chambers, Southampton-buildings, London. 

With all floating cranes, and particularly with those of great 
lifting power, the quantity of ballast necessary to maintain a 
horizontal position is very considerable ; otherwise the vessel 
must have a length imcompatible with its easy handling in 
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crowded ports. The crane vessel described in this specification 
requires little or no ballast, whilst undue lengthening of the 
vessel is avoided. The hull of the vessel is simply constructed 
so that it has near its end where the crane is supported a greater 
depth, in order that the water displacement in that region may 
be proportioned to the weight of the crane.—January ldih, 1913. 


SHIPS AND BOATS. 


10,468. May 2nd, 1912.—ImprRovEMENTs IN Surps, A. E. Muir, 


10, Gillside-grove, Sunderland. 





of one of the contact arms will be communicated to the other of 


In a ship in accordance with this invention transverse bulk 
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Leads are employed at suitable intervals for dividing the vessel 
into a number of separate water-tight compartments. A central 
longitudinal buoyancy chamber is also provided as shown at A 
of such dimensions and capacity that, in the event of the vessel 
being holed or damaged throughout a considerable portion of its 
length and a correspondingly large number of water-tight com- 
partments being rendered ineffective, the vessel will still have 
sufficient buoyancy to remain afloat. The buoyancy chamber 
may extend vertically from the double bottom to any suitable 
























































height, and it may be continuous through as great a portion of 
the length as is compatible with the construction of the vessel 
or it may be stopped at intervals. The transverse bulkheads 
will preferably be continuous through the bueyancy chamber 
so as to divide the latter into a number of small chambers 
which may be further sub-divided by transverse divisions. 
The buoyancy chamber is preferably provided with a third 
bottom constituting a second double bottom in order to prevent 
any possibility of its efficiency being impaired by holing of the 
double bottom of the vessel.—January 15th, 1913. 


MINES AND METALS. 


2081. January 26th, 1912—ImpRovEMENTS IN ELECTRIC 
METALLURGICAL FuRNacEsS, Victor Stobie, of the Stobie 
Stee! Company, Foster’s Buildings, High-street, Sheffield, 
formerly of Warren-street, Sheffield. 

The object of this invention is the construction of a three- 
phase are electric melting or refining furnace in which un- 
balanced currents are carried by a fourth electrode connected 
to a neutral point of the supply system and placed above 
the bath with the three-phase electrodes. When a_ three- 
phase electric furnace is working the phases are seldom 
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balanced on account of the constant movement and fluctuations 
in the resistance of the material being melted and the waviness 
of the surface of the bath when molten ; the fourth or neutral 
electrode will therefore constantly -carry current and do its 
share of the heating or melting of the charge. 
ment of four top electrodes a much better distribution of heat 
is obtained in large furnaces than by the use of only three elec- 
trodes. The accompanying drawing illustrates the invention. 
A represents the fabric of the furnace ; B represents a bath of 
molten steel; CCC represents the three-phase electrodes ; 
D represents the neutral electrode.—January 15th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8393. September 20th, 1912.—Strorp MecuaNnism oF TURRET 
LATHE AND SIMILAR Suipes, A. Herbert, Southfield, Kenil- 
worth, Warwickshire, and P. V. Vernon, Penvorn, Manor- 
road, Coventry. 

This invention relates to turret lathes of the type in which two 
or more slides are used. When the stops engaged by such slides 
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are set for machining a number of castings or the like all supposed 
to be the same, it sometimes happens that, owing to the castings 
varying in thickness, the position of all the stops has to be altered 
slightly. It is the object of this invention to provide simple 


By this arrange- | 


means for effecting such alteration of all the stops without affect- 
ing their individual adjustment. One stop carrier A is mounted 
at one end in a bush B carried in a bracket on the lathe frame, 
whilst the other end is grooved as at C and is engaged by a split 
bush D carried by a support attached to the lathe frame. * This 
split bush engages a correspondingly grooved part E on the other 
stop carrier F, the other end of which runs in a bearing (not 
shown) carried from the frame. The stop carriers A and F 
are of any convenient type adapted to carry stops (not shown) 
and to be rotated independently to bring each stop in turn into 
the operative position in the well-known manner. The split 
bush is prevented from rotation but is capable of endwise 
movement, and between the abutting ends of the stop carrier 
lies a collar G, which is also prevented from rotation. For 
this purpose the bush and collar may be engaged by a peg, 
which is adapted to slide in a keyway in the support which 
carries the bush D. Thus the bush can move endwise together 
with the two stop carriers and the collar G, but the collar does 
not transmit any rotation from the one carrier to the other. 
The adjustable bush B lies between collars L and M on the stop 
carrier A, and is capable of endwise movement, but is prevented 
from rotation by a key R. It will be clear that the stop carriers 
A and F are at liberty to rotate independently to bring the stops 
which they carry into and out of position. If varying thick. 
nesses of castings are being machined it may be necessary 
to adjust all the stops. This is effected by rotating the nuts N, 
which causes the stop carriers A and F to move endwise slightly. 
—January 15th, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,040,981, EXHAUSTER OR COMPRESSOR FOR GASES, ALSO 
APPLICABLE AS AN Ejector CONDENSER, W. Hunt, Hill- 
head, Glasgow, Scotland.—Filed October 28th, 1911. 

The apparatus comprises a rotatory returner of drum form 
with an annular centrifugal extracting portion at the periphery 
thereof. A device for delivering liquid is arranged at one side, 
and there is an annular passage receiving liquid at the other side. 
Vanes are fitted in this passage dividing it into spaces the areas 
of which gradually increase from the inner to the outer periphery 

















| of the passage. These vanes are curved to the path upon the 
dise taken by the liquid moving radially with dropping velocity, 
| and there is a fixed annular director receiving liquid from the 
| returner. A jet nozzle on the director returns the liquid to 
| the returner, and there are means for maintaining the amount 
| of liquid and for admitting and discharging air or gas. There 
are four claims. 

1,041,570. Swrrcn or Crrovuir OPENER FOR HIGH-POTENTIAL 
| Crrcuits, C. C. Badeau, Swiss vale, Pa., assignor to Roller- 
} Smith Company, New York, N.Y., a Corporation of New 

York.—Filed June 6th, 1906. 

| The switch has a fixed terminal and a movable terminal. 
| The movable terminal is in the form of a chamber containing 
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insulating liquid and the fixed terminal is in the form of a rod. 
Means are provided for moving the chamber to break contact. 
There are eight claims. 
1,042,168. Stream Enorne, J. Stumpf, Berlin, Germany.—Filed 
April 18th, 1908. 

The eylinder has an inlet port at its end and an exhaust port 
intermediate in its length. Means are provided for heating 
the steam near the inlet end during expansion and compression. 
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They comprise a hot partial jacket at the inlet end of the 
cylinder. Means are also provided for bringing the working 
steam at the end of expansion into layers of decreasing dryness 














toward the exhaust. This comprises a cold exhaust steam belt 
around the exhaust ports, into which these ports open direetly 
The hot jacket and cold belt are spaced apart with an un jacketed 
portion of the cylinder extending between. Tho wettest steam 
is allowed to pass off unheated at the end of expansion, and the 
heated steam is trapped and p d. An elongated piston 
works in the cylinder, and is adapted to uncover the exhaust 
ports at the end of expansion and to keep these ports covered 
and the interior of the cylinder out of connection with the 
exhaust belt during compression. There are twenty claims. 


1,041,512. Comsprnep STEP aND GUIDE BEARING FOR TUR. 
BINES, R. H. Rice, Lynn, Mass., assignor to General Electric 
Company, a Corporation of New York.—Filed March 6th, 
1907. 

The guide bearing for the shaft has a spherical surface the 
seat for which comprises an upper member secured to the casing 
and a lower member detachably secured to the casing. The 
latter when detached and lowered permits the guide bearing 








to be lowered without disturbing the casing and the shat’. 
The lower block of the step bearing is carried and guided by the 
casing, the opposed surfaces of the bearing being spherical 
and having the same centre as the spherical surface of the guide 
bearing. There are ten claims. 








LAUNCHES AND TRIAL TRIPS. 





STEEL screw steamer; built by Sir W. G. Armstrong, Whit- 
worth and Co., Limited ; to the order of Cayzer, Irvine and Co. 
Limited, Glasgow, for the Clan Line ; dimensions, 465ft., 57ft. 


| by 37ft. lin.; launch, recently. 


Noya, steel screw steamer ; built by Wm. Doxford and Sons, 
Limited ; to the order of the English and American Shipping 
Company, Limited, London ; dimensions, 305ft., 50ft. by 28}ft.; 
to carry 7500 tons ; trial trip, recently. 

Moxta, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Frank C. Strick and Co., Limited ; 
dimensions, 362ft., 50ft., and 27ft. 8in.; engines, triple-expan- 
sion, 24in., 38in., 64in. by 42in. stroke, pressure 1801]b. per 
square inch ; constructed by the builders ; trial trip, recently. 

Emit L. Boas, twin-screw steamship ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Hamburg- 
Amerika Linie, for West Indies fruit trade ; dimensions, 425ft., 
Slit. by 33tt.; to carry 6100 tons deadweight ; engines, twin- 
screw ype oer of the inverted direct-acting type ; con- 
structed by Wallsend Slipway and Engineering Company, 


| Limited ; trial trip, recently. 


SALMONPOOL, steel screw steamer ; built by Ropner and Sons, 
Limited, Stockton-on-Tees; dimensions, 403ft., 554ft. by 
28}it.; engines, triple-expansion, 2650 indicated horse-power, 
pressure 180 lb. per square inch ; constructed by Blair and Co., 
Limited, Stockton-on-Tees ; launch, December 23rd ; trial trip, 
January 29th. 

San Epvarpo, oil carrying steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Eagle 
Transport Company, Limited ; dimensions, 420ft. and 54}it.; 
to carry 9000 tons ; engines constructed by the builders ; trial 
trip, December 27th. 

EDLINGTON, steel screw collier ; built by Sir Raylton Dixon 
and Co., Limited; to the order of the Denaby and Cadeby 
Main Collieries, Limited ; dimensions, 372ft., 52ft. by 26}ft.; 
to carry 7100 tons on a light draught ; engines, triple-expansion, 
25in., 40in. and 67in. by 45in. stroke, pressure 180 Ib. per square 
inch; constructed by George Clark, Limited, Sunderland ; 
launch, January 8th. 

LivtRosE, mail and passenger screw steamer ; built by Swan, 
Hunter and Wigham Richardson, Limited; to the order of 
the Reid Newfoundland Company ; dimensions, 255ft.  ' 37ft.; 
engines, triple-expansion, constructed by builders; launch, 
January 2st. 

SomerssBy, steel screw steamer; built by Ropner and Sons, 
Limited, Stockton-on-Tees ; dimensions, 3584ft., 50ft. 10in. 
by 25ft. 8in.; engines, triple-expansion, pressure 180 Ib. per 
square inch ; constructed by Blair and Co., Limited, Stockton- 
on-Tees ; launch, January 23rd. 

Aron, steel screw cargo steamer; built by Sir Raylton 
Dixon and Co., Limited; to the order of Messrs. Howard 
Smith Company, Limited, of Melbourne, Australia 3 dimensions, 
365ft., 50}ft. by 24}ft.; to carry 6200 tons on a light draught ; 
engines, quadruple-expansion, 24in., 34in., 48in. and 69in. by 
45in. stroke, pressure 220 Ib. _ square inch ; constructed by 
Richardsons, Westgarth and Co., Limited ; trial trip, January 
24th. 

SHAHzADA CaMBAy, steel screw steamer ; built by the Ardros- 
san Shipbuilding-Company ; to the order of Messrs. J. Birch 
and Co., of London, for Indian owners; dimensions, 210ft., 
30ft. by 11}ft.; to carry cargo ; engines, constructed by Messrs 
Miller and MeFie, of Glasgow ; launch, January 25th. 

CyRENA, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of the Anglo-Saxon Petroleum Company, 
Limited, London ; dimensions, 299ft., 39ft. by 22}ft.; to carry 
case oil; engines, triple-expansion, 22in., 36in. and 60in. by 
39in. stroke, pressure 180 lb. per square inch ; constructed by 
Central Marine Engine Works; a speed of 12.2 knots was ob- 
tained on trial trip, January 27th. 

Grrano, steel screw steamer; built by Earle’s Shipbuilding 
and Engineering Company, Limited, Hull; to the order of 
Messrs. T. Wilson, Sons and Co., Limited ; dimensions, 250ft., 
37ft. by 16}ft.; to carry cargo; engines, triple-expansion, 
19in., 3lin. and 53in. by 36in. stroke, pressure 180 Ib. per square 
inch ; launch, January 28th. 
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IRRIGATION IN THE SUDAN. 
By PERCY F. MARTIN, F.R.G.8. 
No. II * 

One of the most serious concerns of the Sudan 
authorities has been to discover the best means of 
dealing with the different tributary waters of the 
Nile, and of utilising them for the improvement of the 
agricultural capacity both of the Sudan and of 
Kgypt. Reference has already been made to the 
project put forward by Sir William Garstin for cutting 
an entirely new channel more than 200 miles in 
length, so as to allow the waters of the Bahr-el-Gebel 
to leave the existing channel at Bor, 80 miles north 
of Gondokoro, and to rejoin the Nile near the mouth 
of the Sobat below the Sudd district. Sir William 
points out, however, that the country through which 
this new channel would pass is practically unknown, 
and that the whole of the area lying between Bahr-el- 
Gebel, the Bahr-el-Zaraf, and Sobat is also terra 
incognita, The same high authority mentions that 
there is a great loss of water from the Bahr-el- 
(iebel between Gondokoro and Bor, for which he 
cannot account. This is a point requiring investiga- 
tion. Colonel Sir Charles M. Watson, President of 
the Geographical Section of the British Association, 
has recalled to mind, in connection with Sir William 
Garstin’s observation, that while he was assisting 
in General Gordon’s survey of the Nile upon this part 
of the river, at a point about 50 miles north of Gondo- 
koro, he noticed a considerable branch leaving the 
Bahr-el-Gebel, and going apparently to a south- 
easterly direction. He was told by a native pilot 
that the inhabitants believed this water joined the 
Sobat, and although it was impossible to investigate 
the truth of this statement, which, at the time, 
seemed rather doubtful, Sir Charles considers it 
interesting in connection with the opinion of Sir 
William Garstin as to the loss of the Nile waters near 
this place. 

Sir Charles M. Watson himself seems dubious as to 
whether Sir William Garstin’s project for the great 
canal will ever be carried out. The cost of such a 
work would, we know, be very large, and Sir Charles 
thinks that if the funds were available it would be 
better to spend them on a railway from the Sobat 
southwards. Sooner or later the railway, which 
now runs some distance South of Khartoum to a 
point where it crosses the White Nile into Kordofan, 
will be extended, and in course of time it will reach 
the Sobat. Meantime, he thinks it would be worth 
while to select a point on the Sobat suitable for a 
bridge, and to make that point the northern terminus 
of a line of railway leading southwards to Gondokoro 
and later on to Uganda. In criticising the first- 
named project. however, Sir Charles seems to over- 
look the principal object which has occupied Sir 
William Garstin’s mind, namely, the provision of 
water for irrigation purposes rather than the provision 
of means for transportation. 

Notwithstanding the pessimism which has been 
expressed in this influential quarter concerning the 
future of this great irrigation project, steps have 
already been taken which place its consummation 
almost outside the region of doubt. Its physical 
possibilities being admitted, there remains only the 
question of the necessary capital, and while this may 
appear large, the sum should be by no means difficult 
to obtain when one bears in mind the great influ- 
ence of several of the promoters, who are practically 
pledged to bring the project to a successful issue. 
Among these may be mentioned the Rt. Hon. Sir Wil- 
liam Mather, P.C., M. Inst. C.E., principal partner in 
’ the firm of Mather and Platt, Limited, of Manchester, 
as well as Mr. J. Arthur Hutton, Chairman of the 
British Cotton-growing Association, and also of Man- 
chester. Sir William has evinced the keenest interest in 
the economic expansion of the Anglo-Egyptian Sudan, 
such interest having been aroused since his visit to 
Khartown in 1902 at the invitation of Lord Cromer. 
A close study of its possibilities has convinced him 
that with the introduction of a complete system of 
irrigation, cotton-growing could be conducted upon a 
scale which would bring great prosperity to the 
country. 

Mr. J. Arthur Hutton has likewise taken a keen 
practical interest in the agricultural expansion of the 
Sudan, and last year he visited, with two companions, 
the cotton-growing districts of Egypt and the Sudan. 
The results of his investigations were clearly ex- 
plained in an able address which he delivered to the 
British Cotton-growing Association at its annual 
meeting in May last. Mr. Hutton, like his colleague, 
Sir William Mather, calls upon the Government for 
financial aid. He places the ultimate sum at 
£8,000,00€ sterling for railways and irrigation works, 
and £4,000,000 sterling for commercial development, 
but the whole of this capital would not be required 
immediately. His suggestion is that the Govern- 
ment be asked to advance to the Sudan Go- 
evrnnent a loan of £1,000,000 for railways and 
cotton development, and should it doso, Mr. Hutton 
and his friends would find a similar amount for 
further commercial development of the country. 
We are further assured by Mr. Hutton, who speaks 
with great authority, that this Sudan project is 
“the very finest proposition in the whole of the 
world,” 





* No, I, appeared January 3ist. 





The enterprise which commands the greatest value, 
according to Sir William Mather, is that which is 
already being carried on at Zeidab, in the Province 
of Berber, on the west bank of the Nile, immediately 
south of its confluence with the Atbara. This enter- 
prise is known as the Sudan Plantation Syndicate, 
the founder of which was an American, Mr. Leigh 
Hunt. Mr. Hunt, in consultation with the Governor- 
General of the Sudan, Sir F. Reginald Wingate, upon 
the possibilities of cotton-growing in the country, made 
a proposal to take up 10,000 acres, “‘ with a claim 
to 40,000 acres further in the future,’ for immediate 
cultivation as a cotton plantation. The plot which 
he selected was the Zeidab. Mr. Hunt soon found 
some British capitalists ready to join him, among them 
being Mr. Neville, a young Englishman. In com- 
bination, they soon proved the practicability of grow- 
ing cotton of a high quality, and at a profit. In due 
course, Messrs. Hunt and Neville sold out their in- 
terests to a syndicate of capitalists. A Scotchman, 
in the person of Mr. D. P. McGillivray, was engaged 
as managing director, and it speaks well for his 
confidence in the undertaking when it is stated that 
he placed the whole of his fortune in, as well as devot- 
ing his time, energies and personal attention to, the 
enterprise. It will probably be the Zeidab Syndicate 
which will join hands with the Sudan Government 
for the purpose of carrying out the great engineering 
scheme referred to above. Indeed, the enterprise 
is receiving every encouragement, for the experiment 
of the Zeidab Syndicate has proved decidedly suc- 
cessful, having brought to light the encouraging fact 
that it only needs unlimited use of the Nile waters 
to lead these sterile deserts to fruition. 

The fifth year of the Sudan Plantations Syndicate’s 
operations discloses a distinctly satisfactory condition 
of affairs. During the past twelve months, for 
instance, the Syndicate has taken up a further 1000 
acres of land from the Government on short lease, 
and has canalised and developed this area. The 
amount of land under cotton last year—1912—was 
2810 feddans, while the area now being sown with 
wheat is 2800 feddans. There are 1230 feddans 
already sown with dhura, which will be followed later 
on with leguminous crops, and a further area of about 
1100 feddans is being prepared for berseem, so 
that the total area ripe is nearly 8000 feddans. 

About two years ago an experiment was made by 
which the Syndicate supplied water from its pumping 
stations to native owners in the vicinity of Zeidab. 
At the present time there are 115 natives taking water 
from the Syndicate, and it is satisfactory to know 
that during the past year the whole of the water 
rents had been paid with the exception of the trifling 
sum of £19. It may be said that the Syndicate has 
practically passed out of the development stage at 
Zeidab; the attention of its staff hereafter will be 
devoted entirely to cultivation. The capital expendi- 
ture is now closed, and it is not anticipated that any 
further important sums will be required. At Wadi 
Medani a large ginning factory is now being erected, 
and is almost completed. This factory is being 
built to deal with the cotton grown in the Ghezira 
district. 

But the Sudan Plantation Syndicate’s enterprise 
is likely to prove only a proportion, and a very small 
proportion, of what can be done in the Sudan as a 
result of irrigation. Glance at the great plain known 
as the Ghezira, which is enclosed east and west by 
the converging courses of the Blue and White Niles, 
till they reach their confluence at Khartoum and 
extend 150 miles southwards, forming an expansive 
field for cotton cultivation, which, on competent 
authority, should yield 700,000 Egyptian bales per 
annum of the best cotton. The map—Fig. 2, see 
first article—of the Ghezira shows the geographical 
situation, and from this it will be observed that the 
whole vast district possesses topographical features 
which render canal irrigation direct from the Blue 
Nile possible by gravitation. 

Reference has been made in the earlier part of 
this review to Sir William Garstin’s opinion regarding 
the best scheme of irrigation to be adopted, and 
according to him the proposed canal should be made 
large enough at first to irrigate 500,000 acres, but the 
barrage of the main canal would naturally be con- 
structed to serve a much larger area. When we read 
of the German Government providing without demur 
the sum of £12,000,000 for the purpose of construct- 
ing an inland canal, there should be little difficulty 
in inducing the British Government, in conjunction 
with that of the Anglo-Egyptian Sudan, to guarantee 
the capital necessary for completing the scheme of 
constructing a barrage at Sennar, and carrying out 
the canalisation of the Ghezira for efficient perennial 
irrigation according to the surveys and plans already 
prepared by the Sudan Government. 

There is, however, an alternative plan, which has 
been put forward by Sir William Mather, namely, 
that the British Government should authorise the 


‘Anglo-Egyptian Government to arrange for the capital 


to be found by a trustworthy syndicate in London 
to carry out all the construction works necessary ; 
to provide subsidiary requirements calculated to 
yield the best cotton and prepare it for the market ; 
and to undertake the development of 500,000 acres 
of cotton-growing land upon such conditions as would 
confirm the natives in their properties, and give 
them the full benefits of irrigation on terms to enhance 
the value of their labour, The Government would 





be put to no financial loss by adopting this procedure, 
for the land actually owned by the Government 
would be leased to the syndicate, and the whole 
area, both of native ownership and leased land, 
could, on using irrigation water, be assessed for taxa- 
tion to yield revenue for the Government. Further- 
more, the syndicate would offer one half of its profits 
to the Government for a term of years to be agreed 
upon, and ultimately to transfer to the Government 
the whole of the irrigation works and their acces- 
sories. There are few who will feel inclined to 
disagree with Sir William Mather’s conclusion, 
expressed in his interesting address to the members 
of the British Cotton Growing Association some time 
back, to the effect that upon the British Government 
rests the duty and the responsibility of taking imme- 
diate steps to adopt one of the two courses suggested, 
to develop the cultivation of cotton on a large scale, 
and by so doing not only enrich the Anglo-Egyptian 
Sudan, but at the same time open up the new cotton 
field in the territory that is under British control. 

Regarding the actual work done by the Sudan 
Government Irrigation Department during 1910-11, 
the following details may be interesting :—Except 
in certain districts which have been enumerated 
above, the primitive water wheels for irrigation 
purposes are still in use by native cultivators, par- 
ticularly in the provinces of Berber and Khartoum. 
As regards the first-named province, the Sudan Plan- 
tation Syndicate is still supplying the natives at 
Zeidab and Mukhabarab, but the increase in the 
demand has not been particularly encouraging during 
the past twelve months—so slight, indeed, that the 
cost of making the necessary irrigation canal from 
the estate to the native lands amounted to £E.6 
only, which was defrayed by the Government. In the 
Blue Nile district irrigation has not been commenced 
except upon a very small scale. A considerable 
outlay upon irrigation and drainage has, however, 
been made since 1£09 in the Dongola Province ; 
£E.22,000 has been expended, while a further £E5600 
has been asked for to lay out upon certain works 
recommended by the Inspector-General of Irrigation, 
bringing up the total to a sum exceeding £E27,000. 
It is contemplated to expend altogether £E.50,000 
upon a system of basin irrigation in the Halfar 
Province, where there is at present only one canal 
in use, which was constructed at a cost of £E.100, 
to irrigate a portion of the Koka basin. As con- 
structed, the canal was not found sufficiently deep, 
and to all intents and purposes the money expended 
may be regarded as having been lost. Unless the 
flood is a high one, it appears impossible to flood 
this land without the construction of a second canal 
entering from the southern end of the basin. 

In the Kassala Province, which includes the aren 
of Kassala and Debeloweid, the scope of the irrigatioa 
system has been considerably reduced owing to the 
fact that the areas were liable to interruption and 
partial failure of irrigation, in Kassala, from the incur- 
sions of Khor Lamira; and in Debeloweid through 
breakages of the lower tie banks. In spite of all 
efforts to minimise them, these mishaps have occurred 
every year, in addition to which the returns from 
the lands irrigated have not paid for the cost of 
running the irrigation on such an extensive scale. 
Irrigation has therefore been restricted in the 
Kassala basin to some 1500 feddans, and suspended 
altogether in the Debeloweid. 

In the Red Sea Province irrigation has up to now 
made but: slight progress, but the Government has 
decided to construct new earthwork dams at Tokar, 
and to maintain those already in existence. These 
latter have already proved very useful, and it is 
intended to extend the scheme as soon as the demarca- 
tion of Tokar lands, which is now in progress, has 
been completed. Some minor irrigation works at 
Durun have also been suggested. Irrigation works 
are also contemplated in those portions of the Sennar 
Province where none at present exist, while, with 
regard to the Upper Nile Provinces, the only evidence 
of irrigation works is to be traced in the form of a 
pump which has been erected at Malakal, and which 
will probably be found most useful when the Pro- 
vince’s headquarters are transferred there later on. 
In the White Nile Province nothing has yet been 
undertaken in this direction. 

In the Northern Division of the Sudan a further 
valuable experiment has been tried with the Selim 
Canal. The full section originally proposed suitable 
for flooding 8C,0C0 feddans gave a bed width of 15 m.. 
with a bed level of 225-CC, the average supply levcl 
in a good flood being 229-00. At present the canal 
has a width of 10 m., with a bed level of 226-00, 
and with this section it can give enough water in a 
good average year to flood 40,000 feddans when 
normal conditions of saturation are obtained, and 
to flood in a bad year about 25,000 feddans. As 
far as levels are concerned, there is nothing to prevent 
the flooding of the whole area in the worst conceivable 
flood, and as a certain proportion of the flood water 
will always be used twice—in flooding lower basins 
by sarf from higher basins, if the latter have been 
kept full long enough—it appears that the present 
canal section can give sufficient water in a good 
average year to flood just about the whole of the 
wide area of 45,000 feddans, and in a poor average or 
bad year to flood a little more than one half. The 
experiment has proved sufficiently encouraging to 
suggest the enlargement of the canal to the contem- 
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plated original size. To enlarge the canal to such 
a degree that the flooding of 60,000 feddans may be 
assured in average years, and the 45,000 northern- 
most feddans in bad years, would cost about £E.300, 
The canal would be enlarged to a bed width of 20 m., 
instead of 10 m. as at present, but, with the bed level 
kept as it is now (226-00), its discharge would then 
comfortably satisfy the necessary condition, namely, 
the flooding of 60,000 feddans in an average year, and 
of 45,C0¢ feddans in a bad year, while in good average 
or high floods part of the remaining 20,000 feddans 
of poor and useless land would be flooded and gradu- 
ally improved. 

It has been shown clearly enough that the policy 
of leaving these basin works in an unfinished con- 
dition is fatal to satisfactory results. No doubt it 
was a wise and prudent thing to proceed slowly at 
the start, and not to launch out into heavy expenditure 
before the possibility of good results and the willing- 
ness of cultivators to take up land were ascertained. 
But as Mr. J. H. Grieve, the able director of the 
Northern Division of the Sudan Irrigation Service, 
points out, now that it is known that the amount of 
water alone limits the revenue to be earned, it is 
fully justifiable to complete the work of the canal 
enlargement. This is also the opinion of the In- 
spector-General of the Division, while Colonel H. 
W. Jackson, the Governor of the Province, considers 
that only when the Kirma Basin project has advanced 
to the stages of completion which have been men- 
tioned will it be in a position to justify itself. 

For one of the maps and the photographs reproduced 
on page 176 the author is indebted to the courtesy of 
Sir William Mather, P.C., and Mr. J. Arthur Hutton 
respectively. 





SUPERHEATED STEAM—ITS EFFECT UPON 
CYLINDER POWER IN PRACTICE. 
BY CHARLES R. KING. 
No. 1. 


WHEN saturated steam locomotives are converted 
to superheated steam locomotives the net result is 
coal economy, water economy, but reduction of 
power in the cylinders and at the draw-bar, reduced 
speed, and generally reduced efficiency per ton of 
locomotive weight. This is shown clearly in the 
dynamometer records on pages 165 and 167, both made 
with the same class of locomotive—sister engines—and 
differing only by the addition of a superheater to one 
of them. ~ 

The first part of the above statement was already 
demonstrated sufficiently fifty years ago, and was 
even made known by Richard Trevithick as early as 
the year 1832. But what is not yet known to, or 
recognised by, engineering science is the lower thermal 
efficiency of superheated steam and its ineffectiveness 
to diminish what are termed “ initial condensation ” 
losses. Indeed, the general statements and con- 
Gusions arrived at until now will be found to be 
diametrically opposed to the actual working facts. 
In these diagrams, Figs. 1 to 7, we find, for instance, 
decreased power in the superheated steam cylinders 
and at the draw-bar and lower train speed; and, 
together with a gross saving of 24 per cent. of the 
water, the missing quantity is about equal (allowing 
for wetness fractions) to the missing quantity with 
ordinary wet saturated steam. In both examples 
the missing quantity is between 13 per cent. and 17 per 
cent. of the water evaporated in the boiler ; and when 
we examine the indicator diagrams from both quali- 
ties of steam one fact appears quite certain, which is, 
that although the superheated steam is still popularly 
supposed to work as a “perfect gas,’”’ there are, 
if anything, rather less deductions to be made from 
the saturated steam diagrams for the supposed 
** initial condensation ”’ losses than from the super- 
heated steam diagrams, particularly when referred 
to the indicated power. Of all this abundant data 
follow. 

The results which follow are confirmed by the very 
interesting dynamometer records of the Paris-Lyons 
and Mediterranean Railway, for which space is not 
available in the present article. They are confirmed 
also by the cylinder results on other railways besides, 
and there is no reason to believe that the two qualities 
of steam behave differently in the cylinders of other 
steam engines of the non-condensing type. The 
real facts of the actual working of superheated steam 
in the cylinders are so strongly and so radically 
opposed to the statements regarding it which have 
for years passed unchallenged that their publication 
must necessarily shock the old ideas which have 
become rooted by custom. For this reason it is 
desirable to give all adequate details of the conditions 
under which the two qualities of steam are used. 
Still other examples are available, all from the same 
series of dynamometer tests; but those now given 
are only selected with a view to similarity of train 
loads and of atmospheric conditions. 

The locomotives concerned in these tests belong 
to the Italian State Railways. They are of, the 
Class 680 standard type four-cylinder balanced 


compound engines, upon which the express train 
services of the fastest and heaviest trains throughout 
Italy are still dependent, although, notwithstanding 
the greatly increased train loads of recent years, 
their cylinders are still only 14}in. and 23}in. dia- 
meters by 253in. stroke, exactly as adopted for the 


> 
Plancher compound system in 1902 by the late 
Adriatic Railways Company. Formerly fitted with 
only one reversing gear to prevent drivers tampering 
with the due balance of the compound piston loads, 
they had an ascertained regular coal economy of 
about 35 per cent. over the most efficient simple- 
expansion high-pressure engines working the same 
trains; and now, by the addition of superheaters, 
the added increment of economy is about 11 per cent., 
or rather less than the average increment of economy 
with the same superheater applied to the simple- 
expansion locomotives. This latter rate of coal 
economy is confirmed by many other railways, 
including also the Paris-Orleans, of France, which 
finds—at least, in special trials—that superheating 
adds an increment of coal economy of 15 to 17 per 
cent., irrespectively of its application to simple or to 
compound expansion. These particulars will suffice 
here for a general appreciation of the locomotives 
Class 680, as the following details treat only of cylinder 
economy, and not of boiler efficiency—which is a 
totally different matter. 

Two locomotives of Class 680—Nos. 68,150 and 
68,151—-were fitted with boiler superheaters. The 
cylinders remained as before, that is, with the same 
ratio of volumes of 1 : 2.68. Ordinarily, in regular 
practice, when specially designed for superheated 
steam, the high-pressure cylinders are increased in 
volume from 20 per cent. to 30 per cent. to compen- 
sate for the reduced expansive power of the super- 
heated steam of a given pressure. Instead of this, 
the superheated steam engines Class 680 are usually 
worked with a 20 per cent. longer cut-off, as will 
presently appear. This, then, gives the necessary 
steam volume, although it reduces the ratio of 
| expansion—which reduction is usually effected in 
| specially - designed superheated - steam locomotives 
| by reducing the ratio of the cylinder volumes. The 
| result in the end is the same by either method—that is 
|to say, the high-temperature cylinders are made 
large in volume, or worked with long admissions to 
compensate the rapid decrease of steam pressure 
during the first expansion, while the low-pressure 
cylinders are made relatively small—or the ratio of 
total expansion is otherwise reduced—to enable 
the higher power effect of the low-temperature steam, 
due to its slower fall in sensible heat, approximately 
to balance the load on the large high-pressure 
cylinders. 

For all engineers this application of superheated 
steam is really one of unusual interest, for it is in- 
tended to demonstrate a most remarkable claim 
that is now world-wide and reiterated almost daily, 
namely, that ‘ superheated steam permits a reduction 
| of steam pressure without sacrificing power or effi- 
ciency.” The words actually quoted here are repro- 
duced from the official report of the identical tests 
now being dealt with. To test this statement the 
superheated steam pressure was reduced to 199 Ib. 
per square inch nominal, instead of the 227 lb. 
nominal in the saturated engines. Particular em- 
phasis is laid on this word “nominal.” It will 
be later observed that for the superheated steam the 
nominal pressure is sometimes much exceeded and for 
the saturated engines it is usually below the normal. 
The fallacy of the statement above quoted was 
made partly apparent at the last International 
Congress of Railways, when Mr. Greppi, of the State 
Railways, in giving voluminous figures preceding 
the 1911 official report, stated that, while there was a 
coal saving of about 15 per cent. by the use of super- 
heat, there was “‘no appreciable gain of power with 
superheated steam, because the cylinders had not 
been increased in diameter ”’ to enable this increase 
of power to be effected. 

The superheater has added 3.5 tons deadweight 
to the engines, but no corresponding increase in boiler 
power equal to this weight was made in the saturated 
steam locomotives, which therefore are obviously 
at a certain disadvantage with respect to the heavier 
and more powerfully boilered superheater locomo- 
tives. If to them also had been added a more power- 
ful boiler, larger cylinders could have been used. 

The dynamometer train charts were in each case made 
between Florence and Chiusi,on the main line to Rome. 
This is but a portion of the line, Florence to Orte, 
on which all new Italian engines are commonly 
subjected to their first tests, and the data obtained 
for complete trips usually refer to the latter length. 
As the charts are long, only a portion of them can 
be reproduced here. Therefore we may at once 
examine the work on those gradients between Monte- 
varchi and Laterina, 261 and 249 kiloms. from Rome 
respectively, which most severely test all locomotives 
and give the criterion of their capacity for speed 
against heavy resistance. 

Equality of atmospheric resistance is first to be 
noticed :—Fig. 1, superheater engine, ‘‘ Calm—dry- 
cloudy,” train loads at first 329 tons, then 297 tons. 
Fig. 2, saturated engine, ‘“* Variable-ealm—dry,”’ 
train load throughout 350 tons. Superheater engine 
makes a flying start at foot of incline and stops at 
summit. Saturated engine, with heavier load, starts 
from rest at the base and continues full speed at the 
summit. Time taken by superheater, 18 min. 30 sec.; 
by saturated steamer it is 16 min. 20 sec. Steam 
admission to live-steam cylinders 75 per cent. for 
superheater and 70 per cent. for saturated engine. 
Difference of volumes admitted by valves 6.6 per cent. 














less for the saturated steam. Average draw-bar 
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pull 3630 kilos. by superheater, 4092 kilos. by satu. 
rated steamer. Average effective horse-power regis. 
tered at draw-bar 645 horse-power by the superheater 
721 horse-power by the saturated engine. In the 
cylinders average indicated horse-power, 925 super- 
heated steam; saturated steam 1007. Steam con. 
sumption, measured by volume per horse-pover 
indicated ; 15 per cent. greater consumption whey 
superheated ; consumption per effective horse-pover 
registered at draw-bar, 17 per cent. greater consum)). 
tion with superheated steam. 

The higher percentage steam consumption here 
shown—l7 per cent. in place of 15 per cent.— {or 
the draw-bar comparatively to the indicated horse. 
power in the superheated engine is partly due to the 
heavier weight of the superheater locomotive. [oy 
the whole distance of 231.7 kiloms., Florence to Ort. 
covered in this trip the superheated steam locomoti\¢ 
developed an average horse-power in its cylinders of 
755 and of 405 horse-power at the draw-bar, while 
the averages with saturated steam were 812 and 4(\0) 
horse-power respectively, showing therefore a high«r 
average of 55 horse-power effective at the draw-har 
and 57 horse-power indicated in the cylinders, fro: 
which it is apparent that, while the saturated engine 
with short cut-offs exerted a higher effective power 
throughout of 12 per cent., it had to overcome a lower 
percentage of resistance between the pistons and t)}ic 
tender draw-bar, since the power it indicated in its 
cylinders was only 812 — 755 = 812 = 7 per cent. 
higher than that indicated by the superheater engine. 

Returning again to the figures for the work done «1 
the Montevarchi-Laterina incline, the average steai, 
pressure in the valve chests of the superheated locw- 
motive was 11.8 kilos. per square centimetre, while 
the saturated steam pressure averaged about 14 kilos., 
or about 15 per cent. higher. This higher pressure, 
we see, practically equals the 15 per cent. lower cou- 
sumption of saturated steam per horse-power indicated. 
The work done by the two steams per unit of pressure 

volume might therefore be considered equal, and 
such is, indeed, the case in this specific example on 
the Laterina incline, where an excellent method of 
operating the compound was employed solely in 
favour of the superheated steam, while the old 
unbalanced and inefficient compound method was 
employed for the saturated steam. To illustrate : 
With the superheated steam the average mean effec- 
tive pressure, at the lower piston speed of the super- 
heater locomotive, was 6.23 kilos. per square centi- 
metre on the high-pressure pistons, and an average 
mean effective pressure of 2.15 kilos. on the low- 


pressure pistons—of 2.68 times greater area 
corresponding therefore to a pressure of 2.15 2.68 


= 5.76 kilos., or a totalised pressure of the whole 
expansion of 6.13 5.76 kilos. = 11.89 kilos., 
which is equivalent to a total mean effective pressure 
of 107 per cent. of the average initial superheated- 
steam pressure admitted to the cylinders. The piston 
loads are here nicely balanced with the superheated 
steam, the low-pressure pistons being shown in the 
text of the official data to contribute on the average 
49 per cent. of the total power output on this incline. 

This excellent superheater result is obtained by 
exactly reversing the usual—or, rather, conven- 
tional—imethods of compound operation, that is, 
by greatly shortening the low-pressure cut-off, 
which is reduced to 60 per cent., whilst the high- 
pressure employed cut-off is 75 per cent. 

Operating by “semi-simple ”’ expansion, that is, 
with 70 per cent. cut-off in the high-pressure and with 
80 per cent. in the low-pressure cylinders, the average 
mean effective pressures realised with the saturated 
steam were :—High-pressure, 7.72 kilos.; low-pres- 
sure, 1.83 kilos. R. 2.68 = 4.9 kilos., the total 
being 12.62 kilos., which, divided by the average 
initial pressure of 14 kilos. is equivalent to only 
90 per cent. of that initial pressure. 

This result obliges us to recognise that by the use of 
unequal and dissimilar methods of expansion in com- 
pound cylinders we can easily reduce the potentiality 
of saturated steam to that of superheated steam. 
This fact being very little understood, even by 
travelling engineers who instruct drivers how to work 
by the ‘semi-simple’? compound process, it is 
essential to show here how the use of different operat- 
ing methods in engines, although constructively the 
same, prevents the altered dynamic effect of the 
two steams from becoming apparent. Je see that 
superheated steam when worked well can equal in 
result saturated steam that is worked anyhow. 

To observe the different effects upon the cylinder 
power of the two qualities of steam under average 
and approximately equal conditions of expansion it 
is necessary to refer to more level parts of the line 
not represented in Figs. 1 to 7. Here the working 
difference in the cut-offs—high-pressure and low- 
pressure—is increased even with the superheater 
engines, though still not quite to the excessive extent 
employed with the saturated engines. The results 
are therefore fairly comparable, since both are then 
due to the operation of the ‘‘semi-compound ” 
system—by which is meant a nearly complete 
expansion of the steam in one cylinder, thus leaving 
only a small residue of steam pressure available for 
the second expansion so that, at times, there is 500 
horse-power less indicated in the large than in the 
small cylinders instead of the cylinder powers being 
equal, as in rational systems of compound expansion. 

To illustrate the difference in work done per unit 
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of initial pressu%e and per unit of steam volume 
admitted to the cylinders at equivalent speeds by 
the two qualities of steam, during the whole run from 
Florence to Chiusi represented in part on the dynamo- 
meter records Fig. 1 and Fig. 2, we must find the aver- 
age working conditions for the entire trip and make a | 
statement of them here in order that, in a matter of 
such scientific importance, each reader may exercise | 
a due check upon figures which obviously reverse | 
all preconceived notions of superheated steam as an 
economical motive fluid in the cylinder. 


| speed, and, as the cylinders for the superheated | 


The whole run of 150 kiloms., Florence to Chiusi, | 


is made under the following conditions :—Superheater 
locomotive draws loads of 329 tons to 297 tons, 
the work registered by the draw-bar being 302,040,000 
kilogrammeters. 

The saturated steam locomotive draws 350 tons 
throughout the run and registers 347,000,000 kilo- 
grammeters on the draw-bar. 
draw-bar is therefore nearly 13 per cent. greater 
with the saturated steam. 

The net running times are: by the superheater 
locomotive 8880 seconds; by the saturated steam 
engine 8620 seconds. 
takes therefore nearly 3 per cent. less time. 

The draw-bar pull per second of time for the whole 
distance is 15.5 per cent. greater with the saturated 
steam. 

The average initial pressure of the steam admitted 
to the cylinders cannot, of course, be assumed from 
the boiler pressure nor even, with accuracy, from the 
valve chest pressures, but the boiler pressure in 


each case, summarised from the charts is about 
12.8 kilos. superheated and 15.2. kilos. satu- 


rated, otherwise about 15.8 per cent. higher with 
the saturated steam. The draw-bar horse-power 


The work done at the | 


run, but only 2.6 per cent. less indicated power than 
the saturated steam with respect to the distance run | 
with the regulator open. As will now be shown, | 

this is due to the superheated steam engine being 

worked during a shorter time, more nearly to its 

maximum capacity than the saturated engine during 
the time that each engine had the regulator open. — | 
This fuller working is determined in any engine 
by the cut-off at any given initial pressure and piston | 
| 





steam were not augmented in size, the only alterna- 
tive possible to increase power was to increase the 
cut-off. This increased cut-off, not being shown on 
the chart Fig. 1, as is often done with such charts, 
it has to be found by reference to a great number of 
diagrams in which the steam pressure, the load, and 
the speed are approximately equivalent to those 
depicted in the chart Fig. 1, because the complete 
data for 24 indicator diagrams relating to the super- 
heated steam operation in Fig. 1, and to the 18 


| indicator diagrams relating to the saturated steam 
operation in Fig. 2, are, of themselves, insufficient 


The saturated steam engine | 


averaged for the whole distance of 150 kiloms., | 


irrespective of the duration of the regulator opening, 


is for the superheated steam 455 horse-power, and for | 


the saturated steam 533 horse-power. The greater 
average calculated draw-bar horse-power with the 
saturated steam is 14.6 per cent.* 


The indicated horse-power in the cylinders is 
shown graphically on the charts, while the tex- 
tual records reveal that on certain lengths the 


greatest working average indicated power in the 
cylinders sometimes really corresponds with the 
lowest inclusive indicated power, 7.e., when referred 
to the total distance covered without regard to the 
regulator being open or closed. It at once occurs to 
the mind that that engine with the regulator opened 
during the longest time will be precisely the one to 
indicate the lowest average power in its cylinders 
while the regulator remains open, because the collar 
‘ work is then steadier and less work is effected by 
stored-up momentum in the train. Such is the case 
here. The different records show that, as a rule, 
advantage has been taken of falling gradients to gain 
speed with the superheater locomotive, with the 
result that a higher horse-power has quite 
easily been indicated—see table following here. 
The superheater locomotive runs an aggregate of 
119.2 kiloms. with steam on, while the saturated 
steam engine aggregates 134 kiloms., or 11 per cent. 
more. But if the averages made by the superheater 
locomotive were derived solely from those recorded 
with the regulator open it would appear, and might 
be presumed, that a most considerable horse-power 
was absorbed by the superheater locomotive in pro- 
pelling itself. It will be observed, however, that the 
calculated resistances, as given in the following 
particulars, differ almost immaterially in the two 
engines, the power thus absorbed by friction on the 
first run there indicated being about 7 per cent. of 
the total indicated with the regulator open in the 
stiperheated engine and 5 per cent. in the saturated 
engine ; while in the second run the power absorbed 
is 12 per cent. of the total indicated power with both 
superheated and saturated steam locomotives, this 
being the percentage of power missing between the 
driving tires and cylinders. 


| 
| Average 





Total | indicated 
kiloms. | horse- 
power. 
| 
Florence—Arezzo (upgradient) ... ... ... .. 87 | _ 
Superheated (329tons) ... ... .. 1... = €41 
Saturated ee a cd. gh | 787 
Arezzo—Chiusi (slight falling gradient) ..... 63 — 
Superheated (297 tons) ... 0... 0. 0... = ¢ es 
Saturated PE Be ok ee us 846 
{ Superheated 5 ee = | 707 
Averages | 
EN a oe aks oe - | 812 


It is here seen that from Arezzo to Chiusi the 
superheated steam develops 12.7 per cent. less 
indicated power with respect to the whole distance 


* Note that these percentages are taken on the higher number,— 
ED, Tue. .E, 


to represent the average running cut-off throughout 
those two trials. Thus the superheated steam cut- 
offs for the diagrams that were made during this trip 
range from 60 to 75 per cent., with an average indi- 
cated horse-power of 961, or 14.6 indicated horse- 
power per cent. of cut-off; while the saturated steam 
diagrams were only made with cut-offs of 35 per cent. 
and 70 per cent., with an average of 1008 horse-power, 
or 19.4 indicated horse-power per cent. of cut-off. At 
the valve chest steam pressures and the train loads 
and speeds recorded in the charts, the average work- 
ing cut-offs in regular working are ascertained to be 
the following :— 


Superheated Saturated 
steam. steam. 

Per cent. Per cent. 
Om ioven tie. 2.5. 02 \ 003 See 8 , oe a 
eee |) ee 
s up tol in 400 Se) ae 
so. PD ND Soe bas MO See? eee” deo ae 
> uptolin 100 Sg aan > Ohiac Se 
a ee . 59 oe ek 


From the average working conditions now ascer- 
tained it becomes possible to determine the relative 
indicated horse-powers developed by the two qualities 
of steam per unit of initial pressure and volume 
admitted to the cylinder for different lengths ot time. 
Thus, without introducing needlessly figures of the 


Saturated steam : 
ae Rs LEE. 
Consumption 5.42 

Average higher power per unit of volume and 
pressure developed by saturated steam : 

149 — 131 
149 

The average horse-powers here given refer to the 
entire length of 150 kiloms., as in the tabulated 
list above. 

The above comprises all the incidental differences 
of total efficiency due to accidental and purposed 
differentiations of locomotive operation, and notably 
in the division of the work between the two groups 


= 12poer cent. 


| of cylinders by means of the high-pressure and |vw- 


pressure cut-offs. By means of shortened cut-offs 
for the low-pressure cylinders these cylinders are 
made to do relatively more work with the superheai«od 
steam, while the long cut-offs in the low-pressure 


| cylinders used with the saturated steam have reduced, 
| of necessity, the relative power output of those 


cylinders. The more economical form of compouid 
working is thus distinctly in favour of the superheat«d 
steam and off-sets the disadvantage of reduced total 
ratio of expansion due to the use with the latter of 
longer high-pressure cut-offs. For more elaborate 
comparison of the relative workings and economy of 
the two steams, reference is absolutely necessary to 
individual indicator diagrams. 

Before dealing with the indicator diagrams it is 
of interest to check these results so far reproduced 
by a confrontation of actual records of the two steams’ 
working, each one at equal pressures, equal cut-offs, 
and equal speeds. For, although the compound 
locomotives for superheated steam were, according 
to the conventional habit, claimed to work at reduced 
pressures without loss of power or efficiency. thanks 
to the supposed higher calorific efficiency of the 
steam when superheated. it is to be found in the official 
report that during later trials subsequent to those de- 
tailed in Fig. 1, &c., the boiler pressure was forced up to 
15 and 16 kilos, (213 Ib. and 227 Ib. per square inch), 
in order to be able to compete with the pre-existing 
records of the saturated steam locomotives. Taking 
haphazard the first two lines descriptive of the two 
qualities of steam working at equal pressures, cut-offs 
and speeds, we observe :— 


Demeie < ¢.P.'s i 
Pressu es. M.E.P.'s Indicated 








Cut-offs, —— 
Diagram. Revs. ae mer g | total 
as Boiler. bi percent. Fp L.P. power. 
Pa ar ead 3 magne +: many Kilos, Kilos. 
Superheated steam, Experiment CCCX XII. No, 1 201 15 13-0 50 5-23 1-02 912 
Saturated steam, CXXIII. No. 12 201 15 —~— 50 6-60 1-48 1211 


Temp: rature 310 deg. 


cylinder capacity in either case, the following, caleu- | 
lations serve to give the relative steam consumptions. 
By dividing the result first by the total distance and | 
then by the average indicated horse-powers for the | 
whole distance of 150 kiloms. we obtain the relative 
indicated horse-power developed with each quality | 
of steam per unit of pressure x volume x duration | 
of steam supply in the following simple arithmetical 
equation, in which P is the valve chest pressure, | 
v the cut-off, 7 length run with open regulator, and L 
the total distance run :— 

Superheated steam consumption : 

P 11.5 x Pett x 1119-3 _ 5.39 per kilom. | 
Saturated steam consumption : 


P13.5xv 0-45 x 1134 = 5.42 per kilom. 





| steam at 13.0 kios. 


Cent. in valve chest. 


Superior power development with saturated steam 


| at equal speed. cut-off, and boiler pressure :— 


1211 — 912 
1211 

The valve chest pressure of the saturated steam 
noted above would be, with the regulator open jin., 
and according to average diagrams, about 13.7 kilos., 
or about 5 per cent. higher than the superheated 
To have developed the same 
amount of power (1211 H.P.) the superheated steam 
would require to be still higher in pressure than the 
saturated steam—by about 18 per cent. or 19 per 


= 24-6 per cent 


| cent. in this example. 


In the figures which have preceded we have found 
all the averages necessary for the calculation of the 
work done per unit cf volum» and pressure consumed 


| with both qualities of steam during the whole run 


| of 150 kiloms. 





L 150 
With regu'ator open. 
Average ‘Average indicated horse-power. 
draw-bar 7 - 
pu |. coe At tires, salt me 
Kilos. Kiloms. 7 by-sagiecirs 3 — er ~ 
cylinders. Rhee _ hanism. effective 
2260 68-9 805 753 | 52 | BBA 
| | 
2680 7-2 881 834 47 | 616 | 
—_ _— | - | 
1670 50-3 | 1010 892 | 118 | 606 | 
1810 56-8 | 951 sa | «(0r,_—si|si568 | 
|__| _—__ | | 
- a “~194 Coens, | 
— 974 831 _ | | 





| 

Horse-power indicated per unit of steam con- | 

sumed :— 
Superheated steam : 


I.H.P. 707 


| 
| 
| 
; a 
Consumpt ion 5-39 


= 131 1,H.P. 


| steam. 


| Speed capa 


It now remains to check through and control those 
averages by means of one or two indicator diagrams 
made as near as possible to the average running 
speeds between stops shown on the charts. The 


| average speed is about 61 kiloms. per hour for 


superheated and 63 kiloms. per hour for saturated 
At the same time, the initial pressures in 
the diagrams must fairly correspond with the average 
valve chest pressures already noted for the entire run, 
and the steam admissions must be nearly the same. 
The single diagrams thus selected will synthetise 
the average conditions of the whole run and show why 
and how the two steams work in the cylinder so very 
differently. Any slight difference occurring between 


| the calculated. consumption and powers of each 


steam relatively to those indicated by the diagrams 
now to be examined must be attributed to numerous 
accessory causes depending upon differences of engine 
running and of compound operation, and also slightly 


| to the fact that no two consecutive diagrams made 


even in the same cylinder indicate exactly the same 


| power—a fact which is strikingly remarkable in the 
| case of some engines with four equal-sized cylinders. 


As no further reference will be made to the dynamo- 


|meter records—Fig. 3—from Parma to Piacenza, 
| it should i ap ra that these show the maximum 


ity of the engines of Class 6&0 without 


superheaters, The upper record was made with a 
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ear load of 355 tons ; its details are well worth atten- 
tion. The starting pull on the draw-bar, always 
working compound, is at least 11 tons; any greater 
pull than this being beyond the limits of the recording 
apparatus used. Thence to Fiorenzuola the line 
rises, with varying undulations, 69ft., corresponding 
to an average rise of 1 in 245, up to which point the 
speed increases steadily to 60 miles per hour, with an 
indicated power of up to 1350 horse-power and with 
a draw-bar pull between 2 and 2-5 tons. The line 
then dips to Piacenza, and the record—Fig. 3— 
tells the rest. At Pontenure—kilom. 138—the line 
is still 6 m. above the level at Parma—kilom. 89-7 

and is run through at the rate of 62 miles per hour 
with the train of 355 tons, while the train of 210 tons 
on the bottom record is run at 70 miles per hour on 
the level line preceding Pontenure. The indicator 
diagram No. 39—see Fig. 9 to follow—was made 
in traversing Cadeo Station at 307 revolutions, or 
67 miles per hour, and indicated 1333 horse-power, 
with an admission of 45 per cent. to only two cylinders, 
I4lin. by 258in., regulator three-quarter open, 






THE DOXFORD DIESEL ENGINE. 


In view of the fact that some fifteen years have 
been spent by various builders on the Continent in 
bringing the Diesel engine up to its present state it 
would seem to be a bold venture to endeavour to 
produce such an engine unaided by that experience 
to a greater extent than is provided by a mere 
inspection of other engines which are in service and 
by such information as can be gleaned from the Press. 
It is hardly possible that such highly detailed informa- 
tion as will be of practical assistance in meeting the 
usual difficulties of Diesel engine construction can be 
obtained in this manner, and it is therefore all the 
more creditable that Wm. Doxford and Son, Limited, 
of Sunderland, should have made the venture and have 
successfully constructed a large single-cylinder engine 
on the Diesel principle entirely to their own designs 
and wholly without securing the assistance of one of 
the continental firms by becoming their licensees. 
Which of the two is the cheaper method of arriving 

















DOXFORDS’ 


boiler pressure 213 lb., but only 43]b. in receiver, 
7.€.,8emi compound operation, with the small cylinders 
developing half as much power again as the large 
cylinders, at the will of the engineman. Within the 
cramped limits of semi-compound operation, this 
example represents the general capacity of the engines 
without superheaters. With superheaters and 227 lb. 
boiler pressure the full draw-bar pull of 11 tons 
which the apparatus can record is not uncommon, 
but with superheaters in Class 686 no published 
records nearly approach the speeds of Fig. 3, no 
matter how long the cut off or high the pressure. 
The indicator diagrams to follow show precisely why 
this is so. 








THE Electric Railway Journal gives an account of a 
test run recently made with a petrol-electric railway car 
between St. Louis and Chicago, a distance of about 300 
miles. An average speed of 30 miles an hour was main- 
tained, the petrol consumption being 2} gallons per mile. 


TWO-CYCLE 


DIESEL ENGINE 


at a practical result we are unable to venture an 
opinion, but there is no doubt that the knowledge 
gained in meeting and overcoming failures is likely 
to be more valuable than the mere knowledge that 
such difficulties do exist without the practical experi- 
ence of overcoming them, which is the condition 
of affairs with firms who seek for immediate success 
by becoming licensees of already successful builders. 
It appears to us to be rather on a par with the practical 
training which an engineer gets by actually going 
through the shops as compared with what he learns 
by a course of college training alone. However, 
that may be, Messrs. Doxford’s have built and success- 
fully run the single-cylinder two-cycle engine shown 
above. The first glance at the illustration brings 
out conspicuously a point to which we have so 
often drawn attention, viz., that when the construc- 
tion of the marine motor is taken up by firms with 
marine steam engine experience no great departure 
from steam engine design is found to be necessary, 
and that the mere introduction of a new power fluid 





into the cylinder does not necessarily call for the 
abandonment of the result of experience which hus 
been dearly bought in the hard school of practic:| 
service at sea, 

The engine in question shows an exact copy of an 
ordinary steam engine up to the base of the cylinder 
the open engine with cast iron guides, crosshead, 
connecting-rod, pump levers, &c. Above that modi- 
fications are introduced, the most interesting of whic!) 
is, we think, the plan adopted for relieving tho 
cylinder of longitudinal stress by fitting wrought 
steel columns in addition to the cast iron guide 
columns, though the plan is carried further than i), 
the Werkspoor engines and follows more on the lines 
of the Sulzer engine in that the holding down nuts ar» 
on the top of the cover so that the whole of the stres 
due to the combustion of the fuel is carried betwee: 
the cover and the bed-plate in the steel columns, while. 
lateral stability is ensured by the cast iron columns. 
Although the engine is a fairly tall one, and in the 
shop had no stays on the upper part, it appeared tv 
us to be running very steadily and without an) 
tendency to rock. We dealt with this question some- 
what fully in describing the engines of the Juno, 
and need not therefore dwell further upon it. Anothe: 
interesting feature is the method of construction of 
the cylinder, the jacket being built up around the 
liner in separate pieces and the liner left free to expand 
longitudinally in the jacket and in the base plate on 
the top of the cast iron columns. The cylinder, 
which 19}in. diameter by 37in. stroke, gives 
250 brake horse-power at 130 revolutions per minute, 
and, we are informed, shows a consumption of only 
0-45 1b. of solar oil of a specific gravity of 0-944 
per shaft horse-power per hour. This is 0-02 Ib. 
per horse-power less than the stated consumption 
of the Eavestone and Rolandseck, and is remarkably 
low. We should, moreover, be inclined to place 
greater reliance on this figure, which is obtained from 
actual brake tests, whereas in the case of the other 
two ships the mechanical efficiency was not arrived at 
by brake tests. The scavenge pump, providing air 
at only 4 lb. pressure, is driven by levers off the cross- 
head in the manner which is now becoming standard. 
ised for marine work, and which, we think, will be- 
come the only recognised practice ; high pressure air 
is obtained from a Reavell quadruplex compressor 
driven off the main shaft. The bilge and circulating 
pumys are driven off the seavenge pump lever. Tele- 
scopic tubes are used for piston cooling, and we must say 
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| that, although we are not enamoured of this arrange- 





ment, it appears to be better designed and bet er 
fitted than some we have seen in continental engines 
and at the time of our visit no leakage was visible. 

All the valves are, as usual, in the cover, and we can 
quite imagine that with the cover of the peculiar 
shape shown there might be some advantage in port 
scavenging as on the Sulzer engine, so as to reduce the 
number of holes in the cover, which are bound to be a 
source of weakness, although we are informed that 
no trouble has been experienced in this direction 
in this case. 

Wisely, we think, no attempt has been made to 
devise a novel reversing arrangement, although there 
is a small novelty in connection with the air starting 
valve rollers for ahead and astern, which is worthy of 
considerable commendation. For the rest, how. ver. 
the standard two-cycle plan of rotating the cam 
shaft in relation to the crank shaft has been adopted, 
while the fuel and air valve rockers are mounted 
excentrically to each other. It will be remembered 
that in the two-cycle engine this part rotation of the 
cam shaft is sufficient to vary the fuel valve opening 
from ahead to astern, but is not sufficient to vary 
the starting air valve opening. In many two-cycle 
engines this has necessitated quite a considerable 
complication, but in this engine double rollers on the 
rocker are arranged to be put into action by a simple 
arrangement of levers according as to whether ahead 
or astern gear is required. 

We understand that the engine has been running 
for long periods, and it was certainly working nicely 
on the occasion of our visit, the exhaust being par- 
ticularly sharp, regular, and clear of smoke. It is 
of course, only an experimental engine, and as such is 
deserving of the greatest credit to the builders, though 
the experience they have gained will doubtless lead 
to considerable modifications when they come to build 
an actual multiple-cylinder engine to be fitted on 
board a ship. 








CHARGES FOR LONDON WATER. 


IN March of last year the Finance Committee 
of the Metropolitan Water Board made a report 
concerning the deficiency in the Water Fund of the 
Board. This report was discussed in some detail 
in our issue of the 29th of that month. The Chairman 
of the Board’s Finance Committee has just issued 
a Memorandum on the same subject, and as many 
of the figures which were contained in last years’ 
report have been slightly modified in the memorandum 
and as, moreover, the method of meeting the defici- 
ency as foreshadowed in the report has not been 
adopted, it would appear that we may usefully discuss 
the present document. In doing so, however, much 
of the ground already covered by articles which 
have appeared in our columns in the past must 
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avain be traversed in order that the state of affairs 
iay be made perfectly clear in the present case. 

We must begin by reminding our readers that when 
te Board commenced its operations it for some time 
;iade the same charges as had been Jevied by the 
original eight water companies. It was compelled, 
however, by the Act which brought it into being to 

itroduce after a certain period a flat rate, which 
hould be the same over the whole area. The Act, 
known as the Charges Act, which brought about the 
‘hange, came into operation in April, 1908. By it 

charge of 5 per cent. on rateable value was imposed. 
it was very naturally the desire of the Board to make 
‘his flat rate as low as was consistent with covering 
ill expenses and meeting all liabilities. It was 
calculated before the submission of the Bill that 
uch a rate would produce a surplus of £1773. Had 
(he financial advisers of the Board foreseen the trouble 
in front of them they would doubtless have made the 
rate higher in the first instance, so as to have a reserve 
io fall back on, but, as we have said, their aim was 
io keep the rate as low as possible. As it was, there 
were loud outeries from certain sections of the area. 
‘he original rates of the water companies varied from 
3 to 11 per cent. of the rateable values, so that while 
those who had paid between 11 and 5 per cent. 
hefore, obtained after the passing of the Charges Act 
no inconsiderable relief, those who had been paying 
between 3 and 5 per cent. had to pay considerably 
more. It was generally in the more highly-rated 
areas, such as in the City itself, that extra payments 
had to be made, and the sums involved were very 
considerable. 

The anticipations as to the effect of the 5 per cent. 
rate were not fulfilled. Even before the Bill left 
Parliament changes had been imposed in its proposals, 
which resulted in a calculated adverse balance of 
£27,591 per annum instead of a calculated surplus 
of £1773—a total difference of £29,364. From the 
start of the Charges Act, therefore, the Board was 
faced with a practically certain deficit of considerable 
proportions. As a matter of fact, the actual deficit 
has been more than was looked for. The present 
memorandum gives particulars as to how this occurred. 
In the first place, we may set out the annual deficits 
as they have been experienced. They are as follows :— 
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It is pointed out in the Memorandum that there 
are various important elements, each of which may 
affect the Board’s revenue. In the first place, 
there is the rate of increase of consumers. During 
the last five years of the water companies the average 
annual increase in water rental was £66,053. The 
Board was not to be so favoured. During the five years 
to March 31st, 1911, it was but £28,438, and during 
the four years to March 31st, 1912, that is to say, 
during the period covered by the operation of the 
Charges Act, the average annual increase has only been 
£18,248. The rate of increase in the number of con- 
stumers has been adversely affected by the depression in 
the building trade, the movement of population into 
dist icts beyond the area of supply, and the increased 
number of empty houses. The decrease in the 
rate of growth of population has been serious. The 
Balfour Commission in 1893 assumed a decennial 
rate of increase for greater London of 18-2 per cent. 
As a fact, the increase during the period 1901-1911 
was in greater London only 10-2 per cent., and in 
water London only 7-7 per cent. The population 
of the Administrative County of London during the 
same period actually fell by 14,582. Thus, then, 
whereas the companies had been blessed with a fast- 
increasing population to supply with a correspond- 
ingly high rate of increase in the amouns levied in 
charges, the Water Board has had a population with 
a decreasing rate of increase, and a correspondingly 
lowering rate of increase in its income. 

Then, again, the Finance Act seriously reduced 
the rateable value of licensed houses, and the Board 
sustained an approximate income loss of £17,000 
per annum from that class of property. Moreover, 
the recent quinquennial revaluation of the Metropolis 
disclosed a great shrinkage in the rate of increase 
over the previous quinquennium. The highest rate 
of inerease was 18-89 per cent. in 1887. The lowest 
had been 7:45 per cent. in 1891. In 1911, however, 
the rate of increase, which had been 10:76 in 1901, 
and 9-29 in 1906, fell to the extraordinarily low 
figure of 2-83. The recent quinquennial valuation 
also showed for the first time an actual decrease in 
value as compared with the preceding year, repre- 
senting a further loss of £8000 per annum. 

The sinking of private wells is again referred to. 
There are forty-eight private wells in the City alone, 
and numerous others in various parts of the Metro- 
polis. It is estimated that in this way some £32,800 
per annum is lost to the Board. In addition to this 
there ae other places which have private wells, 
but which have a stand-by supply from the Board. 
There are sixty-three supplies so provided, and they 
represent a total rateable value of £266,942 which 
would mean an income of £10,678 per annum. Of 
this sum, however, the Board only receives £2669 
as payment for providing the stand-by, so that the 





net result of the existence of private wells is a loss 
to the Board of over £40,000 per annum. 

The foregoing losses are, it is pointed out, absolutely 
beyond the control of the Board. Then there are 
items under the heading of expenditure which the 
Board cannot govern. These are as follows :— 
Rates and taxes increased between the years 1903-4 
and 1911-12 by £83,296, or 24 per cent. The amounts, 
paid in interest, dividends, and annuities in the last 
year of the companies totalled £1,454,126. In the 
year 1911-12 these reached £1,500,523, an increase 
of £46,397. In the last year the companies con- 
tributed £40,652 to the ‘ Chamberlain’s Sinking 
Fund,” whereas in the year 1911-12 the Board’s 
compulsory contribution towards the redemption of 
the extension debt was £82,752. In their last full 
year the companies paid to the Thames Conservancy 
£28,148. The Board had to pay £40,000 in 1912. 
In addition to the foregoing the Board has to pay 
compensation for abolition of office, and compulsory 
payments for superannuation. It was the custom 
of the water companies to charge portions of the 
engineering salaries to capital account, and in their 
last year the amount so charged was £14,000. The 
Board, however, is compelled to charge the whole 
of such salaries to revenue account, and small items 
of capital outlay, averaging about £5000 per annum, 
are also met by direct contributions from revenue. 
There are also payments under the headings ‘* Com- 
position for stamp duty” and “* Management of new 
stock issues,’”’ which are additional, too, or in excess 
of those by the companies. 

Further than the foregoing the Board claims to 
have given higher rates of wages and better conditions 
of labour than did the companies, the extra cost 
representing ‘‘ many thousands of pounds per annum, 
and in 1912 spent £3833 more than did the com- 
panies in their last year in water examination. 

As against the foregoing, the Board claims to spend 
nearly £19,000 per annum-—or some 9d. per service— 
less than did the companies on the salaries of the 
administrative staffs, this saving, it is pointed out, 
having been effected notwithstanding a considerable 
growth in the number of consumers supplied with 
water. The following table is given to compare 
the working expenses of the late companies with 
those of the Board : 


Expenditure per Sercwe. 
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A great. deal is made out of the reduction in the 
cost of management of 487d. per service, but when 
it, comes to be considered that each of the old eight 
companies had its own directors and office staff, and 
that the management of the whole of their combined 
undertakings is now vested in the Board, some 
might wonder why the decrease in expenditure is 
not greater. Be this as it may, the fact remains 
that the amount coming into the Board does not 
equal the outgoings, and the amount of the deficiency 
up to the end of March, 1912, was as set out above, 
£209,572. j 

In our issue of March 2$th last we explained that 
the Board proposed to go to Parliament for powers 
to vary the incidence of its charges when dealing 
with a deficiency. Our readers may be reminded 
that it was explained that the Board’s Act specifies 
the way in which deficiency, if met with, is to be 
liquidated. It is by means of a precept levied on 
the authorities in the Board’s area which are entitled 
to be represented on the Board. This omitted a 
rateable value of £2,186,383. It was to be sought 
to compel this portion of the arpa also to contribute 
in making up the deficiency. Then, again, though 
it was not specifically so stated, it was clearly the 
opinion of the Finance Committee that the persons 
who had sunk private wells should also be made to 
contribute. However, for various reasons the Board 
decided simply to use the machinery provided by 
the Act, and not to proceed on the lines suggested 
by its Committee. 

The present Memorandum sets out the proposed 
procedure. The deficiency is to be apportioned 
amongst the areas entitled to be represented on the 
Board. The basis of the apportionment is the rateable 
value of such hereditaments in each area as are 
supplied with the Board’s water, and not the rateable 
value of all the property in each area. The sum 
apportioned in each area will be collected by the 
local authority from the ratepayers at large, whether 
they take the Board’s water or not, and to that 





extent ratepayers who Co not otherwise contribute 
anything at present to the cost of the water supply 
of the Metropolis will have to bear some share in 
the cost of the service. In this manner the private 
well people will have to help make up the deficiency, 
and thus, in some part, the idea of the Finance 
Committee will be carried out. 

The precepts which the Board has determined 
to issue will only cover the deficiency down to March 
3lst, 1912, and will represent an approximate rate 
of nine-tenths of a penny in the pound on the total 
rateable value of the areas affected. In round figures, 
therefore, the large proportion of the ratepayers of 
London will this year have to pay very nearly 5} per 
cent. on rateable value for their water, and even then 
they must look forward to being called upon in the 
near future to having to meet another rate in aid. 
The deficiency grew from £25,279 in 1908-9, to 
£73,737 in 1911-12 and would have been still larger 
than this: had not special and stringent economies 
been carried out in certain directions. ‘Therefore, 
although the Memorandum talks of the deficiency 
having been an average during the last four years 
of only £52,393 the public having regard to the fore- 
going figures has every reason to expect that the 
deficiency, instead of being near this figure in the 
future, will in each succeeding year, and for some 
time to come, increase, and that this increase will 
continue till some of the charges are automatically 
reduced, which will not be for a long time yet. Thus, 
then, for a long while ahead the Londoner has to 
look forward to an annoying series of pinpricks. 
It is not stated at what periods the additional demands 
are to be made, but it seems likely that there will 
now be a yearly call. Nine-tenths of a penny per 
pound sterling does not sound much, but take an 
example. An office rated at £1000 per annum now 
pays £50 a year for its water, which is used simply 
for ordinary lavatory and cleaning purposes. The 
additional call now to be made on it will amount 
to £3 15s. There are certain to be complaints in 
many directions, and particularly, perhaps, from the 
already heavily burdened area of the City itself. 








RECENT RESEARCH ON THE GAS ENGINE. 

THE second and final lecture on this subject was 
delivered by Professor Bertram Hopkinson at the 
Royal Institution on Thursday afternoon of last 
week. A summary of the first lecture will be found 
in our lost issue. 

In opening his second address the Professor dweit 
on the length of time available for ‘‘ re-loading ”’ the 
cylinder of a gas engine with combustible mixture. 
In the case of a four-stroke cycle gas engine of 1000 
horse-power and about 36in. in cylinder diameter the 
suction stroke, he said, occupied about one-fourth of 
a second, corresponding to a speed of 120 revolutions 
per minute. For smaller engines, such as those used on 
motor cars, the time available for reloading would be 
much less, and in the case of a racing motor cycle 
engine might be as small as one one-hundredth of a 
second, corresponding to a speed of 3000 revolutions 
per minute. 

The shortness of these periods implied the exist - 
ence of a very high velocity in the gases flowing past 
the inlet valves into the cylinders. On the average 
over the suction stroke this speed might be 120 miles 
per hour and its maximum 180 miles per hour. The 
rapidity of influx produced eddying motion in the 
gases inside the cylinder. Such turbulence could be 
seen by the eye in the case of water under similar 
circumstances, and from some actual experiments 
of this nature which had been conducted it had been 
observed that the turbulence produced during the 
suction stroke was sufficiently great to make it possible 
that in a gas engine the eddying motion continued 
throughout the compression stroke and was still in 
existence when the charge was fired. In deducing 
such an hypothesis from observations of the beha- 
viour of water it was not, of course, forgotten that 
eddying motion in air died away fifteen times as 
rapidly as in water. 

That such turbulence did exist in the interior of 
the gas engine cylinder and that it had a profound 
importance on its economy had only recently been 
suspected and demonstrated. 

Imagine an engine, the lecturer went on, running 
at 120 revolutions per minute. Such an engine would 
give one explosion per second and would draw in its 
charge in one-fourth of a second. About 30 per 
cent. of the heat in the gas would be given up to the 
walls of such an engine. Now let the engine run at 
half this speed, that is, at two strokes per second. 
The flaming mixture would under these circumstances 
be in contact with tne cylinder walls twice as long as 
formerly, namely, for one half of a second. We 
might expect therefore, that the gases would give 
up twice as much heat to the walls as in the previous 
case, that was to say, that at each expansion stroke 
the gases would part with 60 per cent. of their heat 
to the cooling water. In other words, since the speed 
was halved and the heat efflux doubled the heat 
carried away in the cooling water in a given time 
would be unaltered in amount. Was this in accord- 
ance with actual fact ? Experiment showed that it 
was not. It was found instead that the heat given up 
to the walls per explosion was much the same in both 
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cases. In fact, instead of being twice as much in 
the slow as in the fast-running engine it was only a 
very small amount greater. Put otherwise, the total 
heat carried away in the cooling water per unit of 
time in the slow engine was just about half what it 
was in the fast. 

This phenomenon could be explained on the sup- 
position that the hot gases were in turbulent motion 
during the expansion stroke. A gas in motion, it 
was well known, took up heat more quickly than 
when at rest and conversely gave up its heat more 
quickly. The greater the turbulence the quicker, 
therefore, would the hot gases in an éngine cylinder 
lose heat to the walls. With a reduction of speed, 
then, the eddying motion would become less violent 
and the heat given up to the cylinder walls per explo- 
sion would pari passu be correspondingly less. 

This hypothesis having been formulated the next 
step was to prove it by experiment, and to this sub- 
ject the British Association’s Gaseous Explosions 
Committee had directed its attention. The first 
point to be investigated was whether the turbulent 
motion originated during the suction stroke really 
did persist right through the compression and into 
the expansion stroke. To settle this question he, 
Professor Hopkinson, had driven a gas engine round 
by electric motor without allowing a charge to enter 
and explosion to take place, so that behind the piston 
air was compressed and expanded once every four 
strokes. Into what was otherwise the combustion 
space he had inserted an electrical resistance insu- 
lated from the walls so that a current could be passed 
through it from the outside to raise the temperature 
of the wire to some value. With a given voltage this 
temperature could be determined by measuring the 
current flowing. This was done with the engine at 
rest, and when at the top of compression at various 
speeds. It was found that when the engine was 
running the temperature of the wire was considerably 
less, in some cases only half what it was when the 
engine was stationary. Further, as the speed in- 
creased the temperature became less and less. View- 
ing these facts in the light of our knowledge that a 
gas in motion took up heat more rapidly and therefore 
lowered the temperature of the heating body more 
rapidly than when at rest, it was obvious, the lec- 
turer said, that turbulence did exist in a gas engine 
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cylinder at the top of the compression stroke and that 
the degree of turbulence increased with the speed 

The next point to investigate was the exact effect 
of turbulence on the rate at which the gas after firing | 
parted with its heat to the cylinder walls. To illus- | 
trate his remarks on this subject the lecturer made use | 
of the explosion chamber with the glass window | 
referred to in our account of the first discourse. Inside 
this chamber he had arranged a small electrically | 
driven fan. With the fan at rest and using a weak | 
gaseous mixture, such as is employed in gas engines, he | 
showed the audience that the pressure rose compara- | 
tively slowly to its maximum value and remarked that | 
the pressure readings were to all intents and purposes 
proportional to the temperatures. He also called 
attention to the fact that the propagation of the 
explosion in the still mixture was comparatively 
slow. Its progress down past the window could, 
indeed, be distinctly observed by the audience. 
With the fan in motion and with the same composi- 
tion of mixture he then demonstrated that the rise 
of pressure and therefore of temperature was quicker 
and that the maximum value was greater than with 
the fan at rest. The speed with which the ignition 
was propagated through the mixture was also visibly 
greater than before. 

Turbulence in the mixture had thus two distinct 
effects. It increased the maximum pressure obtained 
from the explosion and it decreased the time required 
to attain that maximum. The latter effect was very 
important, even more important than the former. 
Indeed, it was not too much to say that if turbulence 
in the mixture were not present, or if when present 
it did not have the influence he had shown it to possess, 
the working of the gas engine probably, and of motor 
car engines certainly, would be impossible. Were it 





not for turbulence the pressure developed by the 
explosion would not only be weak, but would not 


|/an engine—see the accompanying diagram. 





rise fast enough to overtake, so to speak, the rapidly 


moving piston. He had gone into this important 
point very carefully in experiments and had measured 
the rate at which the flame was propagated through 
the mixture. The rise of pressure was coincident 
with this rate. In a closed vessel containing a cubic 
foot of rich mixture not in turbulence he had found 
that the flame spread from the centre to the boundaries 
in one-twentieth of a second. As the mixture was 
made poorer the time required for propagation 
increased until with a composition such. as that 
ordinarily used in gas engines one-fourth of a second 
elapsed between ignition and the development of 
the maximum pressure. Now, in a large gas engine 
not more than one-twentieth of a second was avail- 
able for this purpose, and in a motor car engine one- 
two-hundredth of a second was about the maximum 
time permissible. On a 12in. gas engine actual 
experiments showed that the maximum pressure was 
attained in about one one-hundredth of a second 
after ignition. That it should be developed in such 
a short time was of the greatest practical importance, 
and was, as he had shown, due to the existence of 
turbulence. 

The actual discovery of the great practical effect of 
turbulence was made by Mr. Dugald Clerk, who had 
arranged an ordinary four-stroke cycle engine in 
such a way that the sparking gear and the valve gear 
could be thrown out of action at any given point. 
During a run, when the engine had taken in a charge 
and was about to compress it, the trip was operated, 
the sparking plug was thrown out of action, and the 
inlet and exhaust valves held closed. Compression 
and expansion without ignition followed alternately 
for the next few strokes, the engine meanwhile rotat- 
ing by means of its own momentum. The mixture 
at the moment of tripping was turbulent. After 
a few strokes, say, at the end of the third compression, 
the turbulence had died away and ignition was allowed 
again to take place. During the immediately ensuing 
expansion an indicator diagram was taken. When 
compared with a diagram taken during ordinary 
running this diagram showed a very much lower 
mean pressure and an expansion line almost parallel 
with the atmospheric line—that was to say, the pres- 
sure during the expansion stroke was almost con- 
stant. Further, it was seen that the trapped ignition 
had taken 0-092 seconds to develop as compared with 
0-037 second for the ordinary ignition. The mixture 
used-in both cases was the same, namely, one volume 
of gas to 9-3 volumes of air and other gases. 

It should be noticed that there was a providential 
connection between the speed of a gas engine and the 
amount of turbulence generated in the mixture. 
More turbulence was required at high speeds than at 
low, and this was just what happened in actual 
practice. This beautiful self-adjusting arrangement 
had been in existence for about thirty years without 
anyone suspecting it. 

Summing up both lectures, the professor said that 
the subject of heat flow in gas engines had been 
studied only within the last few years, but that such 
study had already left its mark on practice. There 
were several ways in which the heat flow might be 
dealt with. For example, it might be reduced by 
using dilute mixtures. This was not a satisfactory 
solution, because it naturally reduced the power 
output. It was only a makeshift, yet it was one which 
frequently had to be adopted in large engines. The 
alternative was to provide better means for the heat 
to get away. Design had improved very much in 


| this respect recently, and much ingenuity had been 


exercised in the endeavour to provide additional paths 
for the heat. He himself, however, did not think 
such expedients as external fins or webs or additional 


| water jackets represented the right way of setting 


to work. The heat to be removed originated inside 
the cylinder, and it appeared only rational to make the 
cooling means also internal. He had designed such 
The 
cylinder had no external jacket, the cooling being 
performed by the water ejected into the interior of 
the cylinder by a rose connected with an automatic 
valve. Water injection was, of course, by no means 
a novelty, but as hitherto practised it was open to 
at least two serious objections. In the first place, 
the water dissolved the sulphur dioxide of the gas and 
the sulphurous acid so formed attacked and ate away 
the walls, &c. Secondly, the water interfered with 
the lubrication of the piston and dissolved the oil. 
In his engine these difficulties did not arise, because 
everything about it was:kept at a high temperature— 
say, 170 deg. Cent. As a result the water boiled 
immediately it came into the cylinder, and it was this 
boiling which really carried away the heat. Further, 
no water reached the cylinder walls. Any which was 
sprayed on to the face ot the piston was there evapor- 
ated and never got near the walls. A small engine 
of this description had been running at Cambridge 


for some time and a larger example was now being 
built. 








AccorDINnG to W. Riibel, dynamo sheet steel should be 
free from manganese, silicon, and phosphorus, whilst 
slight contamination with carbon and sulphur would be 
less injurious. The addition of spiegeleisen during the 
refining should therefore be avoided, whilst copper—1 or 
even 3 per cent.—is added to the steel to act as deoxidiser. 
The refining is effected first in a basic and then in an acid 
converter—the order may be reversed—or in an electric 
furnace. 





AMERICAN ENGINEERING IN 1912. 
(By our American Correspondent.) 


No. III.* 
RAILWAYS. 

THE length of new railway built during 1912 
was shorter than for fifteen years past, aggre 
gating less than 3000 miles. Some 1200 miles 
were also widened. At the close of the year, 


however, there was great activity in railway work. 
over 2500 miles being under construction and near, 
3000 more definitely provided for. The railway 
terminal question is a troublesome one in Chicago 
where 23 trunk lines centre at six passenger station; 
and enormous dreas of land now valuable are occupied 
by goods yards and stations, which have been gradu 
ally surrounded by the growth of the city. A project 
is now on foot for the reconstruction of one of thx 
largest passenger terminals, handling some 265 trains 
and 50,000 passengers daily. One striking feature oi 
all these new American stations is the lavish expendi 
ture on decorative features. In English station. 
waiting rooms are places to be used only in necessity. 
while in American stations—-speaking always of thx 
great city stations—they are palatial halls with th: 
latest provision for lighting, heating, ventilation. 
and comfort. Accessory to the main room are 
private rooms for women, rest rooms for invalids. 


a hospital, lunch rooms, dining-rooms, &c., all 
finished and furnished after the style of a 
fashionable West End hotel, and generally far 


more spacious and elaborate. The new passenge: 
terminus of the Chicago and North-Western Railway, 
opened in 1911, cost some £5,000,000, and the new 
station mentioned above is estimated to cost 
£7,000,000, but this, of course, covers the extensive 
approaches, signal equipment, and other facilities. 

A weak point in the railways, however, is the failure 
to maintain the permanent-way in proper relation 
to the size and weight of the locomotives. With 
the exception of certain sections of the great trunk 
lines, this condition is general. The Chicago and North- 
Western Railway is now using a 100 Ib. flange rail of 
heavy base, in which the percentages of metal in 
head, web, and flange are 36, 20, and 44 respectively, 
instead of 40, 20, and 24, as in the earlier section. 
The New York Central Railroad is introducing a 
105 lb. flange rail and the Lehigh Valley Railroad 
is using a 1101b. flange rail on curves. Much 
being done to investigate the conditions of rail 
manufacture but under present commercial con- 
ditions the quality of the average -rail--for home 
railways--is open to question. The adoption of 
block signalling is increasing steadily mainly in 
automatic signals. There is still active work for the 
perfection of an automatic train stop partly due to 
public agitation over railway accidents. It seems 
impossible to key-up the discipline of the rank and 
file, the labour unions being one aggressive obstacle 
to this, and no railway seems to dare to take ver, 
energetic action. The number of serious accidents 
has been rather alarming. In two cases on the same 
road an express train was sent through a cross-over 
at full speed—in spite of signals—with disastrous 
results. Disobedience to signals has been, also, the 
underlying cause of several bad collisions. 


Is 


LOCOMOTIVES AND ROLLING STOCK. 


In rolling stock about 4900 locomotives, 3000 car 
riages, and 153,000 goods wagons were built during 
1912. Of the locomotives over 500 were for export. 
The Pennsylvania Railroad put out a 4-4-2 passenger 
engine with a driving axle load of over 30 tons, 
and, while this is very exceptional, the general 
tendency is to use heavier engines and to concentrate 
the traftic in enormous trains. The Mallet type of 
locomotive continues to be in general favour, although 
on one road it has been supplanted to some extent by 
a ten-coupled 2-10-2 type. The 335-ton Mallet 


engines of the Virginian Railway, the largest 
and heaviest engines in the world, have been 
described in THE ENGINEER. Superheaters and 


mechanical stokers are increasing in favour, and the 
latter may fairly be said to have passed the experi- 
mental stage and to be accepted as commercial 
devices. But compounding appears to have lost 
caste entirely, except so far as the Mallet engines are 
concerned, and some of these even are simple engines. 
In the valve gears the Walschaerts has largely dis- 
placed the Stephenson, and the Baker is entering 
into strong competition with the former. Both of 
these are outside gears, and are being applied even to 
shunting engines, more on account of their quicker 
action or responsiveness than on account of any 
effective economy in fuel consumption. A 160-ton 
Shay geared locomotive with three driving bogies 
is said to be the largest geared locomotive built ; 
it is to operate on a line combining gradients of 1 in 14 
with curves of 95ft. radius. The oil engine locomotive 
has not yet appeared, except for small contractors 
engines, but an American oil-electric locomotive for 
the Chilian nitrate fields has a 75 horse-power, three- 
cylinder, two-cycle vertical engine working on crude 
oil; this drives a generator furnishing current to 
two electric motors, which, in turn, drive the four 
axles by chains and sprocket wheels. The high cost 
of coal and the scarcity and bad quality of water led 


* No. II. appeared February 7th, 
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to the design of this engine. A 2}-ton contractors’ 
engine with an oil-fired boiler carrying 500 Ib. pres- 
sure is a rather curious machine ; it has cylinders 
t\in. by 64in. : 

Steel railway carriages are on the increase, partly 
due to their strength and permanence, and partly to 
the fact that they must be run in entire trains, as it 
is hardly safe to combine them with wooden carriages. 
‘he steel goods wagon is the accepted type for coal, 
ove, hopper-bottom, open and platform wagons ; 
hox or closed wagons with steel underframes have 
heen used for many years, but the all-steel box car 
i. coming into service. The most notable innovation 
in wagon design, however, was a coal wagon of 100 
fons capacity mounted on six-wheel bogies. There 
are no horn plates, but the bogie frames are hinged 
over the middle axle so as to provide vertical play 
for the axles. These wagons are 47ft. long, 9}ft. 
vide, and 6$ft. deep inside, with a total weight of 


30 gross tons. 
ELECTRIFLCATION AND ELECTRIC RAILWAYS. 


The electrification of certain sections of steam 
railways is a feature of present developments. The 
latest and largest project of this kind is for the electric 
operation of a stretch of 450 miles of the Chicago, 
Milwaukee and Puget Sound Railroad in the Rocky 
Mountains. The gradients are from 1 in 50 to | in 100. 
Current from a great hydro-electric station will be 
transmitted at 10,000 volts, and it is expected that 
the operation will be by an overhead trolley line at 
2400 volts. The Denver and Rio Grande Railroad 
will electrify two meuntain divisions of 120 and 100 
miles at a cost of nearly £2,000,000 ; here there are 
vradients of Lin 33 to Lin 50, with lengths of 15 to 20 
niles, and it is expected that there will be a great 
increase in traffic capacity with reduced working 
expenses. The 30-mile line of the Butte and Anaconda 
Railroad, in the mountains of Montana, is now being 
electrified at a cost of about £250,000. The 2400-volt 
trolley system is used, with catenary suspension. 
There will be 75-ton double-bogie locomotives, two 
of which can be coupled electrically to operate as one 
150-ton articulated engine in hauling 3400-ton trains 
of fifty loaded ore wagons. The New York, New 
Haven, and Hartford Railroad has over 500 miles of 
line not continuous— operated by electricity, includ- 
ing 75 miles of its main line out of New York. It has 
decided also to spend about £2,000,000 on the elec- 
trification of the line between Boston and Providence. 
Of strictly electric railways the mileage is increasing 
rapidly, and there are several companies now working 
120 to 500 miles apiece. Most of these are of generally 
lighter construction than steam railways, though 
several of them follow ordinary railway rules and use 
the block signal system extensively. A new road 
of very heavy construction, which was put in opera- 
tion in 1912, is the New York, Westchester and Boston 
Railroad. At present only part of the line is open, 
extending from New York through a number of 
suburban towns, but eventually it will connect with 
Boston. It has four lines of rails for part of the 
length, in order to provide for express and slow trains, 
and at present only passenger traffic is carried. 
The works were difficult and extremely costly, 
as the line was built for heavy and high-speed service. 
In some cases steam and electric trains operate on 
the same lines, and the trains of a high-speed suburban 
railway, 30 miles long, now enter Chicago over the 
main line of the Illinois Central Railroad. In this 
case, however, steam locomotives haul the electric 
trains on the latter railway. For branch line and 
special service a number of railways are using petrol- 
electric cars instead of steam trains, while the Chicago 
(treat Western Railroad has for such service a 50ft. 
storage battery car equipped with the new Edison 
batteries. Storage battery locomotives of 4 tons 
weight are being used on the 2ft. gauge contractors’ 
lines in the tunnels for the New York aqueduct. 








THE UNSINKABLE SHIP. 

Tue new battleship Pennsylvania and its two immediate 
predecessors, now under construction, the Nevada and 
Oklahoma, of the United States Navy, are to be equipped 
with a novel installation for localising and minimising 
the effects of under-water injuries. The seheme broadly 
means nothing short of turning all of these water-tight 
(livisions into so many separate caissons, from which the 
water can be expelled or held within limits through the 
medium of compressed air. 

It has commonly been supposed that the system was 
in a sense the outcome of the foundering of the Titanic, 
but as a matter of fact the general plan antedates that 
catastrophe by many months—-in short, is the direct con- 
sequence of the last efforts made to salve the United § 8. 


eruiser Yankee in 1908. It is another case of where 
unsuccess has taught a profitable lesson. 
The United S.S. Yankee hit the rocks of ‘‘ Hen 


and Chickens Reef” outside of Newport and was 
stranded in a particularly awkward manner. Three 
experienced salvage companies essayed to refloat the cruiser 
for the Government, but after weeks of fruitless efforts 
they abandoned the undertaking as hopeless. But by 
means of compressed air the vessel was given enough 
buoyancy aft to permit of her being dragged from her 
lodgment upon the reef. Unfortunately,she was run into 
and sunk while being towed to harbour. Again, her 
salvors, Messrs. W. W. Wotherspoon and R. O. King, 
undismayed by that. casualty, struck-out upon still more 
novel lines. The *tween-deck spaces were divided into 
air chambers and successively sealed, and air locks were 





formed by utilising existing ammunition hoists. When 
everything was ready compressed air was pumped into 
these improvised caissons and the vessel started to rise 
in fact, actually reached the surface: but one of the 
temporary air locks proved unequal to the pressure, burst, 
and the ship filled and sank again. That accident proved 
extremely instructive to Mr. Wotherspoon, and also sug- 
gested to him how it would be possible to make any fight- 
ing ship virtually not only her own self-contained salvage 
plant but practically unsinkable. 

As is well known, every man-of-war is subdivided from 
a point above the water line to her keelsons into many 
hundred separate water-tight compartments, for the 
logical purpose of confining injury should the outer and 
inner bottoms be pierced. All of these divisions are con- 
nected to an extensive drainage system, and ordinarily 
powerful pumps are counted upon to overcome leakage or 
to fight on more or less equal terms against the invading 
sea, If a compartment filled, notwithstanding the pumps, 
and the invasion stopped there, then the consequences 
might not be very serious. But, unfortunately, the pres- 
sure upon bulkheads and decks is often too great ; hence 
they yield, and the neighbouring compartments are like- 
wise inundated. The pumps then have far more than they 
can combat and the ship is either heeled over so that she 
is put hors de combat or she goes to the bottom. This 
gradual giving way of the structure may occupy a period of 
many hours, and yet the ship is certainly doomed because 
of the one-sided stresses upon decks and bulkheads. 

Mr. Wotherspoon actually subdivides a ship *quipped 
with his installation into successive strata or Jayers of 
compressed air zones, and he distributes these as the 
emergency arises so as to meet the requirements of each 
exigency. In other words, the pressure of the air on the 
opposing sides of a deck or bulkhead is such that the 
resultant difference on the side of greater pressure is a 
number of pounds less per square inch than would be the 
case if the compartment were filled with water and flanked | 
only by normal atmospheric conditions. In this manner | 
the structure of the damaged space is supported by the 
enveloping body of the ship throughout a pretty wide 
area, and this effectually guards against the yielding of | 
the walls directly encompassing the damaged region. 

Offhand, the criticism first offered to the scheme by | 
the naval authorities at Washington was that the equip- 
ment would involve too much weight, would be very costly | 
to put in place, and would substantially mean the clearing | 





Note:- 


or. suitable 


A Damaged Compartment under 14 lbs.Air Pressure 


B Compartment under 9 /os.Air Pressure Ratio 


| be anything but tight. 


| age. 


| superposed enveloping ship fabric is bearing its part pro- 


gressively. The longitudinal section gives another idea 
of the distribution of the various air strata or zones and 
the cushioning effect of this arrangement is obvious. 

Despite the weight limit placed upon Mr. Wotherspoon, 
he effected his installation with a very material saving. 
Indeed, there was very little needed for the equipment, 
save some special valves, which was not already on board 
the North Carolina, and the ships artisans’ did most of the 
work of installation. 

According to the building specifications of every fight- 
ing craft, all of the water-tight compartments are required 
to be tested some time during the ship’s construction. 
This test for water-tightness, when carried out, does not 
involve pressure testing to any pronounced extent, and the 
spaces are seldom, if ever, filled as they would in all prob- 
ability be in vase of flooding due to damage. But, apart 
from this, the very complexity of the craft requires the 
placing of. many mechanisms before decks are built over 
and other work finished. Some of this plant is of a nature 
which prohibits the subsequent ‘testing of the compart- 
ments by water, and water-tightness is taken for granted 
and assumed on the score that workmanship and paint 
have made them so. These have proved a flimsy reliance, 
and in the case of the North Carolina it was found that 
more than one compartment was leaky when the com- 
pressed air was used. Not only was this so, but a good 
many water-tight doors theoretically perfect proved to 
In most cases this was found 
to be due to worn gaskets and loosened fittings, but these 
potential leaks would have escaped notice but for the tell- 
tale hissing of the liberated air. Thus, apart from its _ 
virtue in case of injury to the bottom platings, the system 
as installed upon the North Carolina showed how valuable 
it could be in checking the water-tightness of the craft 
within its own body structure. This secondary useful- 
ness might easily resolve itself into one of prime importance 
under some conditions. 

Mr. Wotherspoon has made his system alike valuable for 
the smothering of fires as well as for the arresting of leak- 
Instead of turning compressed air into a compart- 
ment he chokes out a conflagration by using the same con- 
duits to carry a gas which will not support combustion 
into the endangered division. 

A third advantage of this dual fire-and-water protecting 
system is the peculiar facility which it offers for,making 
temporary repairs. By means of the air locks it is possible 







































































C Compartment under 4 /bs.Air Pressure being under greater Pressure 
M Vent Ducts used for Air Supply or a Pipe only for Air Supply 
L Air Lock or Trunk used as an Airlock = ; 
S Connection to Air Supply Line with Hose or Permanent Pipe 
Note:- Connection fitted with Gate Valve or Special Valve 
Guage, Blow Off, Safety Valve & in the Lower Compartments 
two Safety Valves if desired, that can be so arranged 
that the one set at Lower Pressure is open & the one set 
at Higher Pressure is locked until Cushion of Air at 
Lower Pressure is on Upper or Adjacent Compartments. oc 
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out of most of the compartments for that purpose. This 
was the reply to the inventor’s proposal that some one of 
the larger vessels already in service should be fitted experi- 
mentally. Mr. Wotherspoon met all of these objections, 
and the armoured cruiser North Carolina was chosen for 
the test installation. It was elected to connect the appa- 
ratus with something like 800 of the ship’s water-tight 
compartments, and the naval constructors were decidedly 
miserly in the total weight allowance which they granted 
the pneumatic engineer. 

Asis common knowledge among naval men, the under- 
water compartments of all men-of-war are forcibly venti- 
lated to guard against the accumulation of gases and foul 
air. This is effected by a double system of piping, one 


‘carrying fresh air into the compartment and the other 


supplying an outlet for the tainted exhaust. Running 
down below the water line as it does, all of this piping is 
subjected to pressure test and must be equal to any tax 
which may be placed upon it by water pressure due to 
flooding, and therefore these conduits, already in place, 
stood ready to serve another purpose. By these channels 
Mr. Wotherspoon can lead compressed air to any of the 
compartments, and the only additional apparatus needed 
for this work is a flexible attachment for effecting con- 
nection with a source of air supply. Originally, this was 
the air compressors, but it is now intended to have air 
stored in reserve in sufficient quantity to help toward the 
immediate checking of any dangerous admission of water. 

A supplemental feature is that of air locks extending 
from the uppermost water-tight deck down to the lowest 
water-tight spaces, and these air locks, by means of suit- 
able vertical doors—not the top doors--on each deck 
make these convenient passageways between decks for 
all ordinary traffic. 

The athwartship section given herewith shows the 
genera] arrangement of the system upon one of the United 
States naval vessels. Compartment A is the damaged 
one, and theoretically is under an air pressure of 14 lb. 
to the square inch. The contiguous compartments B B B 
are filled with air at a pressure of 9 Ib. per square inch, and 
this leaves a resultant bursting pressure upon the walls 
of compartment A of only 5 lb. per square inch. The out- 
lying spaces CC © are charged with air at a pressure of 
4 lb. per square inch, and, again, this leaves a resultant 
bursting pressure of 5lb. within compartments B B B. 
Therefore instead of the walls of the damaged compartment 
A having to withstand the entire stresses due to the con- 
fined air at 14 lb. pressure per square inch. the flanking and 


RENDERING SHIPS UNSINKABLE 


for the men to enter an affected compartment and to 
overhaul a leaky valve and réplace it without any incon- 
venience. Again, should the injury involve a rupture of 
the ship’s inner or outer plating, that, too, can be tem- 
porarily stopped or plugged or otherwise sealed as the 
occasion may best afford. The men would simply be 
working in the structural double of a caisson. 

While Mr. Wotherspoon has confined the application of 
his system so far to the heavy battle craft of the United 
States Navy, there is no reason why the same installation 
should not be adapted to the higher classes of merchant 
craft as well. 
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ELECTRIFICATION ON THE MIDI 
RAILWAY. 
No. ITI.* 

THE locomotive built for the Midi Railway by the 
Ateliers de Constructions Electriques du Nord et 
de Est possesses a number of interesting features 
and differs considerably from the other engines that 
have been described. It is of the 2-6-2 type, and is 
fitted with three 500 horse-power single-phase motors 


controllers ; 8S mt small motor for voltage regulation ; 
SmC small motor for actuating the main switch ; 
|S mésmall motor for main reversing switch ; S ma 
small motor for the starting controllers; D M the 
starter for the compressor motors ; C m i the reverser 
for the compressor motors; ¢r¢ compensating 
transformers ; 7 ¢ compounding resistance; m c 
treadal switch ; S choking coils ; and F fuses. 
From the foregoing it will be seen that the engine 
has two transformers. The primaries are connected 
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Fig. 25—1500 HORSE-POWER SINGLE-PHASE LOCOMOTIVE 


The drawing, Fig. 25, gives the arrangement of the | 


motors and other portions of the electrical equip- 
ment, while Fig. 26 shows the actual engine. 
There are no rods of any kind. Each motor is geared 
to a horizontal spindle or quill, which surrounds 


the driving axle, the ratio of gearing being 1 to 2-72. | 


The system of driving will be understood from Figs. 27, 
28 and 29. The hollow spindle A is coupled to the 
driving wheels by means of an elastic coupling. 


in parallel, and the secondaries in series. Mounted 
|} on the upper yoke of each transformer there is an 
induction regulator, as shown in Figs. 31 and 32, 
the regulators serving to change the pressure at the 
terminals of the three motors. This constitutes a 
novel arrangement, and it is said to offer various 
| advantages. The induction regulators are naturally 
of the single-phase type, and are connected in series 
with the transformers. The voltage they produce is 


is a short-circuit connection between two points on the 
rotating element of the induction regulator at 90 dev. 
from the feeding point, the object of this being 1, 
annul the inductive drop. The moving element oj 
each induction regulator is moved by means of , 
small motor mounted at the top of the regulators 
as shown in Figs. 31 and 32, the power being tran: 
mitted through two reduction gears having ratios (| 
1: 31 and 1: 33. 

The main driving motors are of the compensate 
series type. But they are used as repulsion machine 
when starting the locomotive. For the purpose o 
changing from the repulsion to the series connection 
or vice versa switches are fitted above each motor 
as shown in Fig. 34 The stator carries thre: 
windings, a main series winding, a compensating wind 
ing, and another winding for assisting Commutation, 
We can consider both these latter as compensatin; 
windings. They are placed in the same slots and fo: 
series working they are connected in parallel as show): 
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Fig. 26 1500 HORSE-POWER 


At each end of the hollow spindle there are arms B. 
The circular coupling piece G has four extensions. 
Two of these, T T, are free to turn and slide in the 
bronze shells C mounted in the arms B and two, 
T' in the shells (!, held with a certain. amount of 
play in the track wheel flange. This permits of a 
small amount of rotation of the hollow shaft around 
the driving axle and a certain inclination to its axis. 
The shells C! are designed so that they can slide parallel 
to the axle in. their bearings P. It will therefore 
be seen that the couplings allow for side play. More- 
over, the bearings P are held between springs R 
in the wheel flange. These springs prevent shock 
when the locomotive is started, and serve to damp 
out oscillations in the driving torque of the single- 
phase motors. 
is 1-8 m. above the tops of the rails. 
are the leading dimensions : 


Gauge ee 1-435 m. 
Length over buffers on 14-27 m. 
Height of body above rails a 3-5 m. 
Height with pantographs (max. ) 6-5 m. 
Height with pantographs (min.) 1-5 m. 
Diameter of driving wheels 1-4 m. 
Diameter of pony wheels ... 1m. 
Weight on each driving axle 18 tons 


Total weight of locomotive 85-3 tons 


There are many things shown on the diagram of 
connections—Fig. 30—-which call for detailed descrip- 
tion before their functions can be understood, but it 
will perhaps be advisable to indicate what the 
various letters represent before proceeding further. 
Tr main transformers; M main motors; m com- 
pressor and blower motors ; tr series transformer for | 
regenerative control; C main switch. In main 
reversing switch; C ¢ centrifugal regulator; Cr relay | 
for regenerative control ; Cd switches for changing | 
from repulsion to series connections. M n main | 


* No. IL. appeared February 7th. 


The centre of gravity of this engine | 
The following 


, transformers is only slightly increased, the losses are 


| employing 


SINGLE-PHASE LOCOMOTIVE 


either added to or subtracted from the pressure at 
the terminals of the transformers. By this means a 
pressure ranging between 200 and 760 volts can be 
obtained, the change taking place in a_ perfectly 
steady manner. It is claimed that with the induction 
regulators arranged in this manner the weight of the | 








Fig. 27-FLEXIBLE COUPLING 


small, and the scheme is far preferable to that of 
a large number of contactors. The 
system obviates the necessity of using tappings on 
the secondary side of the transformer. 

The stators of the induction regulators are mag- 
netised by the windings of the transformers. There 





| ‘hown 
‘orse- power single-phase motors. 


is more satisfactory 


| chese windings are then connected in parallel. 


WS WS 
Fig. 28—SECTION OF COUPLING 


in Fig. 35. They have different numbers of turns and 
different cross-sections of copper. These windings ar: 
displaced 90 electrical deg. from the main winding, 
and the compensating current is proportional to the 
working current. When running as series machines 


| the maximum pressure applied to the terminals of 


230 volts and the minimum pressure 
starting or repulsion connections aré 
36. Fig. 33 shows one of the 500 


motor is 
The 
Fig. 


each 
37. : volts. 
in 


One object of working the motors as repulsion 
nachines at the low speeds is that the commutation 
under these conditions and an 
excellent starting torque can also be secured. When 
the motors are working as repulsion machines the 
commutation windings are not connected in parallel, 
as shown in Fig. 35, but one winding is disconnected 
from the other, as shown in Fig. 36. All three of 
The 
result of this is that all the motors are compelled to 














Fig. 292—DRIVING WHEELS AND COUPLING 





run at equal speeds. If one of the motors has a 
tendency to run at a higher speed than the others, 
a higher pressure is produced in the winding, which 
is connected in parallel with the field windings of 
the other motors. Consequently a circulating current 
is set up in these windings which tends to increase the 
speed of the other driving motors and to reduce the 
speed of the machine which is running too fast. 
It will therefore be seen that this arrangement 
obviates the necessity of using side rods. When the 
motors are working at the higher speeds they no 
longer operate as repulsion machines. They are all 
connected in series. 

Another very interesting feature of this locomotive 
is the scheme adopted for returning current to the 
line when the engine is running down gradients. 
For this purpose the motors are separately excited. 
Current for exciting the motors is obtained from an 
auxiliary winding placed on the stator of the com- 
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displaced 90 deg. with respect to 
The motors driving these com- 
Latour type. The excitation 


pressor motors, 
the main windings. 
pressors are of the 
pre 


oug : 
the overhead line. 


ht to be 90 deg. out of phase with the pressure of 


excited from the auxiliary windings of the com- | small auxiliary motors. 
| indicate the positions of the various controlling | 
The cylinders B of the main controllers | 
have five steps. These drums control the direction | 
Cylinders A | 
| the low-tension switch through the medium of the 
By pro-'handle is in the position 00 the control circuit is! motor §mC. Nevertheless, it is still necessary for 


pressor motors this condition will be fulfilled. The 
main windings of these compressor motors are fed 
at the supply voltage E;, and the auxiliary windings 
supply to the field windings of the main motors a 
current which produces a field suitable for producing 
a voltage E, almost in phase with E,. 
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ssure of the motors when acting as generators | 





| 


} 


| rotary phase transformers, that is, with the auxiliary | 
All the con- | 


| windings of the motor compressors. 
| . . . 

| trolling operations are carried out by means of the 
|small two-cylinder controllers and a foot pedal 


| switch. From the diagram Fig. 30, it will be seen 


Lf, therefore, the main motors are | that all the controlling operations are effected by 


Signal lamps in each cabin 
devices. 


of running and the braking operations. 


also have five stops, 00, 0, 1, 2, and 3. When the 


ia 


But let us now return to the question of regeneration. 
Suppose that the motors are excited from theYcom- 
pressor motors in the manner described. The pres- 
sure at the terminals of the motors will rise with an 
increase of speed, the excitation being nearly con- 
stant. The transformers are also developing a cer- 
tain voltage, and as these are in series with the motors 
there is a certain resultant pressure at the low-tension 
switch, which, we will assume, is open. The regenera- 
ting relay C r is energised at this voltage. When this 
pressure reaches a certain value the relay closes 
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Fig. 30—DIAGRAM OF CONNECTIONS FOR 1500-H.P. SINGLE-PHASE LOCOMOTIVE 


perly adjusting the induction regulator the total 
secondary voltage E,; can be made equal to Ez, 
and the main switch C to be seen in the diagram of 
connections, Fig. 30, can be closed. It has been found, 
however, that as soon as the motors regenerate an 
appreciable phase displacement between the current 
and volts takes place. To overcome the difficulty 
the transformer tr is provided, the primary of which 
carries the main current, whilst the secondary is 
connected to the terminals of the compressor motors. 
The transformer ¢r has the effect of producing an 
exciting pressure for the motors which is more than 
4) deg. out of phase with the pressure of the line. 

















Fig. 3I—TRANSFORMER AND INDUCTION REGULATOR 


Moreover, to neutralise the phase displacement 
produced by the compressor motors themselves a 
compensating transformer tr C and the ohmic resist- 
ance r are provided. It appears that with these 
special arrangements of auxiliary transformers, &c., 
the compressor motors work at approximately unity 
power factor, when running as motors pure and 
simple as well as when also operating as phase 
transformers. 

For regenerating it is necessary to couple the 
armatures of the main motors‘with the} induction 
regulators and to connect the field systems with the 


broken. The stop 0 corresponds to the minimum 
pressure from the transformers and induction regu- 
lators. At this point the low-pressure circuit is 
opened at the switch C. At stop 1 the low-pressure 
circuit is completed by the closing of the switch C. 
The transformers are then giving the minimum pres- 
sure. On placing the handle at position 3 the pres- 
sure increases automatically. The two cylinders A 
and B are interlocked so that they can only be oper- 
ated in the right order. When the pedals are de- 
pressed the motors are connected as_ repulsion 
machines and when raised as series motors. 

Small controlling motors have been used in pre- 
ference to other arrangements, such as contactors, 
&c., because they are reliable, simple, and cost little 
to maintain. These small motors are of the repulsion 
type. the stator having three windings, which are 
star connected. One of these terminals is earthed. 
By feeding the motors by means of one or the other 
of the two terminals different directions of rotation 
are obtained. These small motors work at a pressure 
of 100 volts, obtained from a tapping taken from the 
transformers. Current for the control circuits can 
be taken from either of the transformers by simply 
actuating a switch. A current relay is used in the 
control circuit. It consists of a small motor which 
can only rotate through a quarter of a revolution. 
During the movement of the armature an auxiliary 
contact can be closed or opened. This contact is 


interposed in the control circuit of the auxiliary | 


motors, which actuate the induction regulators. If 
the main motor current exceeds a certain value the 
auxiliary contact breaks the feed circuit of the motors 
of the induction regulators and the pressure at the 
terminals of the main motors ceases to increase. When 
the current decreases the auxiliary contacts are again 
brought into contact:and the auxiliary motors of the 
induction regulators are then set into operation and 
the voltage increases as before. It is possible to 
cut this relay out of circuit by means of a switch 
placed near the controllers. It short circuits the 
auxiliary contacts of the relay. The main reversing 
switch In is to be seen at the topof the diagram. It 
is operated by the motor S mz. 

To start the locomotive one of the foot pedals is 
depressed and the handle A of one of the controllers 
turned. When the position 3 is reached the pressure 
at the motors increases automatically by reason of 
the moveable elements of the induction regulators 
turning. The starting current is limited by the cur- 
rent relay in the manner described. But if it is desired 
to accelerate rapidly the current relay can be put out 

of action. Under these conditions it is necessary to 

watch the needle of the ammeter and to manipulate 
| the controller in accordance with the reading. When 
| the speed has been increased sufficiently for repulsion 
| working, the controller handle A is placed in the 
| position 2. In order to slacken the speed it is placed 
in position 1. .The pedal is released to change to the 
series connection for the higher speeds. The series 
| connection can also be established automatically by 
| the centrifugal regulator C ce. 


the centrifugal regulator to close the circuit, and this 
only takes place at a speed above 20 kiloms. per hour. 
When the circuit is completed between the motors 
and the transformers the rise of the pressure of the 
motors causes current to be sent back into the line. 
In order that this may occur it is evident that the 
pressure of the motors must always slightly exceed 
that of the transformers and induction regulators. 
The speed at which regeneration occurs depends on 
the pressure of the induction regulators. To alter 
the speed at which regeneration takes place, therefore, 
it is simply necessary to change the voltage developed 
by the induction regulators. To increase the speed 

















Fig. 32—TRANSFORMER AND INDUCTION REGULATOR 


at which regeneration takes place it is necessary to 
raise the voltage of the transformers by means of the 
regulators, and to diminish the regenerating speed it 
would be necessary to diminish the transformer 
voltage. The regenerating relay prevents the regu- 
lators from diminishing the pressure too much, and 
this limits the regenerated current. A voltmeter is 
also connected across the low-tension switch, so that 
when the pressure indicated is less than 120 volts the 
controller handle can be placed in the position 2 and 
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Fig. 33—SO00 HORSE-POWER SINGLE-PHASE MOTOR 


the driver then waits for the action of the regeneration 
relay. The precise method of procedure is as follows : 

First, the handle B is placed in the regenerating 
position. With the other handle in position 3 the 
voltage of the regulators is increased. When the 
voltmeter connected to the low-tension switch indi- 
cates 120 volts handle A is placed in position 2, after 
which the relay causes the low-tension switch to close. 
The relay in acting establishes the pressure on the 
motor of the low-pressure switch. This closes the 
circuit and regeneration commences. The current 
which is sent back into the line is reeorded on the 
ampére meter. If it is desired to acclerate the engine 





Fig. 35—SERIES CONNECTIONS 


whilst regeneration is taking place the handle A of 
the controller-is. turned to the position 3. If, on 
the other hand’ a reduction in speed is desired the 
handle is moved to.the position 1, just as when the 
engine is taking in current. When the speed falls 
below 20 kiloms. per hour regeneration is automatic- 
ally stopped by means of the centrifugal apparatus. 
Regeneration can therefore only take place when the 
speed exceeds 20 kiloms. per hour. 

Some interesting tests have been carried out on this 











Fig. 36—REPULSION CONNECTIONS 


locomotive. The most troublesome gradient—17 mm. 
is between Marquixanes and Prades, a distance of 
5.3 kiloms. Many curves are also met with on this 
part of this line. At the time of the official tests, 
however, the speed did not fall below the specified 
value with trains weighing 100 to 280 tons, although 
the. pressure was not always maintained at 12,000 
volts. The drop in the pressure was mainly caused 
by the small capacity of the plant. The following 
results were obtained on this 17 mm. gradient ;— 











Hauling load, tons ™ 280 ... F 100 
Speed, kiloms. per hour ... 4] ie 61 
Power absorbed, kilowatts ... 1,100 850 
Pressure on overhead wire... 10,300 . 11,000 
High-pressure amperes 120 83 
Low-pressure amperes 1,625 1,100 
pe gee ee -89 -9] 

Low-pressure volts 650 700 


The above figures cover all the power used for auxili- 
aries, such as compressors, &c. At 12,000 volts the 
speed for a 280-ton train is 46 kiloms. per hour, and 
for a 100-ton train 65 kiloms. per hour. The power 
factor will be slightly improved at the higher voltage. 
Fig. 37 gives the speed attained, the kilowatts and 
ampéres absorbed when starting the locomotive on 
this 17 mm. gradient. A speed of 34 kiloms. per hour 
has been reached in two minutes, the low pressure 


current not exceeding 2100 ampéres. The high- 
pressure current starting was 72 ampéres. 


Starting of a train of 2 


“Tue Encinecr”™ 











Fig. 34—MOTORS MOUNTED ON TEST BED 


MUD GUARDS FOR MOTOR OMNIBUSES. 


EVER since the advent of the motor omnibus in Paris 
complaints have been rife regarding the nuisance caused in 
narrow thoroughfares by the splashing of mud, and a 
short time ago instructions were issued to the police to 
institute proceedings against the owners of vehicles 
bespattering shop windows or persons walking on the side 
pavements. The issue of these regulations made the 
provision of adequate mudguards a question of interest 
to the proprietors of motor cars and omnibuses, and with 
a view to encouraging inventors to develop a really efficient 
mudguard, competitions have been arranged and prizes 
awarded on various occasions for the best designs forth 
coming. The last of these competitions took place 
recently at Versailles. According to the Times, fifteen 
types of mudguards were entered for the competition. 
Nine of these were attached to the rim of the wheel and 


tons ona 
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Fig. 37- STARTING CURVES 


On starting the 280-ton train on this 171mm. 
gradient slight sparking at the brushes of the motors 
was noticeable, but this was not at all serious. During 
the run no signs of sparking were observed. Com- 
mutation was also highly satisfactory when the motors 
were sending current back into the tine. The energy 
supplied to the system when a 280-ton train is run- 
ning down the 17mm. gradient at a speed of 38 
kiloms. per hour was found to be 400° kilowatts. 
This corresponds to 40 ampéres at 12,000 volts and 
.83 power factor. With a train of 100 tons the power 
factor of the regenerated current is nearly unity. 








rotated with it, while six were suspended from the axle 
or from a point in the vehicle immediately above the axle, 
and therefore hung in a vertical position while the wheel 
rotated. As a result of the competition, three types 
were selected for awards. ‘he first prize with regard to 
efficiency and lightness of construction was given to the 
mudguard invented by M. Garchey. This consisted 
simply of a rubber ring attached to the rim of the wheel. 
The second award was obtained by M. Menu. The mud- 
guard in this case was similar to the former, but the rubber 
strip was attached to a metal ring, which was bolted to 
the rim of the wheel. The third prize was awarded to an 
invention of the suspension type, which had been entered 
in previous competitions by M. Dreux. This mudguard 
was a kind of brush, made of pissava fibres, and shaped like 
a segment of a circle. It was hung by means of a rigid 
iron frame and steel cords from a point above the wheel. 
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RAILWAY MATTERS. 


Tue Rhymney Railway Company has put into opera- 
tion over its system, which extends from Cardiff into the 
eastern and western valleys of Glamorganshire, a new 
train control system making use of the telephone, the first 
of its kind that has been used in Great Britain. By 
means of a system of telephones to all signal cabins, junc- 
‘ions, and stations on the line, the whole of the train work- 
ing can be completely and directly controlled from the 
head office at Cardiff. It is believed that as the result of 
the new installation tnuch time will be saved. 


THE Ofoten Railway, which is only 25 miles long and 
extends from Narvik to the Swedish frontier, seems to 
have been very profitable to the Norwegian Government. 
During the last working year it showed a surplus of £62,200, 
and the total profit since its opening for traffic on Novem- 
ber 15th, 1902, amounts to nearly £700,000. The chief 
revenue is derived from the transport of iron ore from the 
Luossovaara and Kiirungvaara Mines. This line is a 
most interesting one,‘as may be understood from the fact 
that it passes through forty-nine tunnels in all. 


Wuart is said to be the most powerful and the heaviest 
automobile in the world has been placed in service by the 
Pennsylvania Railway Company at Jersey City, N.J. 
It is a tractor for hauling freight cars between the com- 
pany’s station and a pier two blocks away, and it will 
take the place of eight heavy draught horses formerly 
employed for this work. According to the Times, it 
weighs 28,850 lb. and measures 22ft. long and 8ft. 6in. 
wide, It was built in the Altoona, Pa., shops of the rail- 
way from the designs of one of the company’s electrical 
engineers. The tractor is operated by electricity and is 
provided with eighty storage batteries capable of supply- 
ing sufficient current to last for forty hours without re- 
charging. 

THE old ropeway at Kohlerer in the Tyrol, which has 
done so much good service, has been recently superseded 
by a new one containing all the latest improvements in 
this class of work. The difference between the levels 
of the two termini, which are only horizontally apart by 
5250ft., or about one mile, is 2755ft., so that the slope is 
extremely severe, requiring much careful designing to 
contend with unusual stresses. The double steel wire 
rope employed for the track is supported on twelve framed 
steel trestles. The car, which has capacity for sixteen 
persons, is drawn by a double traction wire electrically 
driven from the upper station. The arrangements for 
signalling, telephone communication, &c., with the car 
are very complete. 


DurinG the past year the majority of the locomotives 
on the Mexican Railway were adapted for the burning of 
oil fuel at an average cost of £120 per engine. One 
round trip proved sufficient to enable the engine crews 
efficiently to manipulate oil fuel burners, and the use of oil 
has effected a saving of 44 per cent. in the fuel bill. The 
oil used has to fulfil the following specification :—Specific 
gravity 0-950, water not exceeding 2 per cent., calorific 
value 9500 calories, sulphur not exceeding 4 per cent., 
with an entire absence of matter liable to choke the injector. 
The oil is brought to Vera Cruz by tank steamer and then 
transhipped into tank cars of 800 gallons capacity. 
These cars are stated to cost £250 f.o.b. United States 
port. There are four main storage tanks for oil on the 
system. 

THERE has recently been issued from the Railway 
Clearing House a standard specification and tests for 
india-rubber drawbar springs, used in the construction of 
private owners’ wagons. The specification carries with 
it a drawing showing the construction and dimensions of 
the spring and among the clauses embodied in the docu- 
ment is one that the manufacturer is to guarantee a life 
of three years. Only vulcanised rubber of good quality 
is to be used, which must be thoroughly compressed and 
free from air holes and other defects, and of a homo- 
geneous character throughout. Five out of every bun- 
dred springs must be submitted for testing, but in the case 
of less than twenty being ordered, one spring is to be sub- 
mitted. Springs of approved design may be used, pro- 
vided they comply strictly with the test embodied in the 
specification. 

AN agreement has been lately reached between the 
Chambers of Commerce of Brussels and Frankfurt-on- 
Main for submitting to the Belgian and German Govern- 
ments a proposal for constructing a new railway in order 
to shorten the route between those towns. At present 
the distance between Frankfurt and Brussels through 
Cologne and Aix-la-Chapelle along the left bank of the 
Rhine is 343 kiloms. 
which will require the construction of a large number of 
tunnels and viaducts, the line is to start from Vielsalm at 
about 22 kiloms. from Trois Vierges, the frontier station 
of Luxemburg—and to reach the Nahe Valley through 
St. Vith and Treves. From the Nahe Valley the new line 
would be linked up with the existing railway from Bingen 
to Mayence and Frankfurt. From Liege to the station 
of Vielsalm advantage would be taken of the existing line 
from Liege to Luxemburg by way of Spa. By the new 
route the distance would be only 240 kiloms., or 103 kiloms. 
less than by the present line. 


HirHertro it has been the policy of the Victorian 
Railway Commissioners to construct lines on routes 
favourable to immediate profit bearing on the capital 
outlay. In order, however, to assist remote and isolated 
districts the Government recently introduced into the 
Legislative Assembly a Bill entitled the Developmental 
Railway Bill. The object of this Bill is to permit the 
construction of lines in isolated districts, even where the 
lines are likely to be operated at a loss for a number of 
years. Power is to be given to the Legislative Assembly 
to order the construction ot one of these proposed lines 
at a time. A fund is also to be accumulated from the 
money received from the sale of Crown lands and added 
to that now in hand for the railway construction account, 
and this will be devoted to meeting deficits arising out of 
the working expenses and the interest on cost of con- 
struction for a period of twenty years. The bulk of the 
permanent way and other materials, rolling stock, &c., 
will more or less be provided locally, but there are certain 
types of plant, machine tools, &e., which will have to be 
imported for the local repair shops on the route, 








According to the new scheme, - 





NOTES AND MEMORANDA. 


AccorDING to the Electrician, considerable develop- 
ment has taken place in the application of alternating- 
current slip ring, wound induction motors for the opera- 
tion of large electric shovels ; 60-ton shovels so equipped 
are now in operation in the North-West, and one equipped 
with 25-cycle motors is now under construction for use 
in an ore mine in Sweden. In connection with machine 
tool application the most prominent advances have been 
made in the reversing planer motor and controller. Another 
interesting development is the application of electric 
motors to logging machines. The development of self- 
starting synchronous motors for direct connection to air 
compressors has now been perfected, and is practicable 
for all commercial purposes. 


SomE tests on large voltage oil circuit breakers were 
recently carried out at the plant of the Hydraulic Power 
Company at Niagara Falls. The tests showed that a cir- 
cuit breaker should have an operating mechanism giving 
quick and positive action. Breaks as quick as 0.09 sec. 
have been obtained, the usual time varying between 
0.3 and 0.6 sec., depending on the method of tripping 
and the type of circuit breaker and instantaneous relay. 
The voltage disturbance increases with the speed of opera- 
tion, the phenomena depending on the nature of the load 
carried by the generator. A long time element limits 
the shock to the circuit breaker when opening circuits 
with large power and low impedance, but allows a con- 
siderable drop in voltage and extensive destruction at the 
point of short circuit. It is impracticable and undesirable 
to interrupt a short circuit during the first cycle when the 
current is at a maximum. The shock to the generator is 
not eliminated by any practicable speed of working. The 
effects of action and reaction at the moment of breaking 
were also considered, but the results showed that per- 
fectly satisfactory apparatus can be used on large power 
systems, even when the operating conditions are very 
severe. 


A COMBINED sprinkler and heating system is in use in 
a large cotton mill in New Bedford, Mass. The building 
measures 237ft. by 300ft., with a basement and one storey, 
covered by a saw-tooth roof. The sprinkler system is 
supplied by an 8in. pipe from the yard mains and a steam 
pump. In the basement the entire sprinkler system is 
used for heating, no other heat being provided. The 
sprinkler heads are of the Grinnell glass button type 
designed to melt at about 160 deg. Fah. The hot water 
has an average temperature of about 200 deg. Fah., and 
at times reaches a maximum of 245 deg. Fah. According 
to Mr. Gorham Dana, of the National Fire Protection 
Association, overheating of the sprinklers is prevented 
by placing them in offset pipes about 12in. long and fin. 
in diameter. These offsets are 3in. above the main pipe 
and connected to it by a }in. elbow and nipple. It is 
said that the action of hot water on the iron pipe causes 
a segregation of free nitrogen from the ‘air in the water, 
and this gas collects in the space adjacent to the sprinkler 
heads. The gas acts as an insulator, and as there is no 
circulation of water through the offset pipes, such heat as 
reaches them by conduction is radiated into the atmos- 
phere before it has a chance to melt the fusible caps. 


“‘ CaBLEs for Shafts of Mines” was the title of a paper 
read before the Association of Mining and Electrical 
Engineers on Friday, February 7th, by Mr. E. Kilburn 
Scott. The author pointed out that such cables differ 
from those in other situations because the question of 
weight is such an important factor. In order to reduce 
the weight the cables should be worked at high tension 
and insulated accordingly. Although aluminium has not 
been used for shaft cables there is every reason to suppose 
that the lighter metal would be found distinctly advan- 
tageous. Contrary to the general supposition, aluminium 
is much’stronger from the point of view of supporting its 
own weight than is copper. All metal work which is 
continuous from top to bottom of a shaft should be 
utilised as the earth return. There is nothing in the 
revised rules against this being done or, indeed, to say that 
shaft cables must be armoured. In any event the cross sec- 
tion of the armour of a high tension cable is likely to be 
too small properly to earth the low tension underground 
feeders. Even where it is not convenient to use existing 
metal work it would be very much cheaper to suspend 
wire ropes in the shaft for the earth return than to place 
the same amount of metal round a cable as armour. The 
marked success which has followed the use of silicious 
tire rubber as a mechanical protection on cables subjected 
to moisture and hard wear and tear points to its being 
also a very suitable material for cables permanently 
installed in shafts. 

ConcretE slabs and brick are now being produced that 
are as fine in grain and structure as high-grade porcelain, 
showing an equally fine polish. The secret of the process, 
states Concrete and Constructional Engineering, consists 
in grinding the aggregates to as fine a powder as the 
cement. The mixture, one cement to as high as twelve 
of aggregate, is then dampened just sufficient to pack well 
when pressed in the hand. It is then subjected to high 
pressure in strong iron moulds, up to 5000 Ib. per square 
inch. The best results are obtained in slabs or plates 
slightly under lin. thick. Tle pressure is applied in four 


or more strokes. After each stroke the pressure 
plate is removed to permit the air to escape. 
After each stroke the pressure is increased. The 


object of grinding the aggregates to the same fine- 
ness as the cement is to prevent forming an arch in the 
stone, which always takes place where high pressure 
and coarse aggregates are employed. Then, again, if the 
pressure applied to the concrete exceeds the crushing 
strength of the aggregates, the aggregates will grind at 
the contact point in tre mass, leaving powdered contact 
points which weaken the concrete. This defect is entirely 
overcome by using a finely powdered aggregate. It will 
be seen that high pressure and coarse aggregates are incon- 
sistent for fine work. Coarse aggregates can, however, 
be used where the mould produces forms in the shape ot 
en arch, and the pressure applied is below the crushing 
strength of the aggregates. It is extremely bad practice 
to use high pressure in moulding concrete blocks over 4in. 
high, on account of the danger of the arching of the aggre- 
gates. Tamping square or~hollow concrete blocks is 
always to be preferred for sound work. 





MISCELLANEA. 


THE United States Navy Department announced that 
the six naval wireless telegraphy stations in Alaska, at 
St. Paul, Dutch Harbour, Unalga, Kodiak, Cordova, and 
Sitka, would be opened for commercial business on January 
15th, when prepaid messages to ships in Alaskan waters 
would be accepted for transmission. 


REportTING on the fatal accident to the aviator Mac- 
donald, and the mechanic Harry England, during a flight 
over the Thames from Vickers’ trial ground on Janua 
13th, the committee of the Aero Club states that the flight 
lasted for less than three minutes. The committee 
expresses the opinion that the accident was primarily 
due to a flight at low altitude over the river, and recom- 
mend that when flights over the water are habitually 
attempted precautionary measures should always be taken, 
either by the aircraft itself being capable of floating, 
by the men wearing suitable appliances for keeping 
them afloat until rescued. 


THE consumption of explosives in Japan is increasing 
yearly. On the Osaka market Japan brands are believed 
to constitute no less than 65 per cent. of the total sales 
of dynamite. In the eastern districts, on the other hand, 
the imported article is said to keep the lead, albeit with 
difficulty. The extensive public works already proposed 
and now in course of execution, such as the blasting of a 
number of new galleries in the copper mines at Besshi, 
the construction of the Shikoku and Oita Railways, the 
conclusions of the hydro-electric enterprises at Kinugawa 
and Katsuragawa, &c., are evidently calculated to stimu- 
late the demand which certainly cannot be met by the 
local output for some years to come. 


THE discovery of a petroleum well, situated above the 
Tachin River in the district of Korat, has been reported. 
It is said that the discovery was first made by some Laos 
villagers about five years ago, and these people have been 
utilising the oil for their own needs and also selling it to 
neighbouring villagers on a small scale. No attempt has 
been made to bring up the oil in large quantities’, the 
present method to draw the oil out being with long bam- 
boos fixed together, and a depth of 60ft. is said to have been 
reached. The well is in an open glade of the forest, which 
thickly covers the whole part of the country. In its 
present crude state the oil smokes heavily when burnt. 
The greatest drawback in the development of this valuable 
find seems to be the position of the well—about two hun- 
dred miles from the nearest railway station. Report 
of oil discoveries in the Siamese districts bordering upon 
Burma, according to the American Vice-Consul at Bang- 
kok, are also current. 


Mucu has been written about the harnessing of the 
Mississippi at Keokuk for the hydro-electric generation of 
200,000 horse power, but it has been difficult to impress 
the fact upon people that some of the things done in this 
undertaking are bigger than the same kind of things 
at Panama. The Popular Mechanics Magazine states 
that the dam that now harnesses the Mississippi is the 
biggest of its kind in the world, the power-house is the 
largest ever built, and the lock which the Government 
required the engineers to build around the dam is bigger 
than those of the Panama Canal and the dry dock along- 
side is large enough to accommodate practically all the 
steamboats that were navigating the upper Mississippi 
last autumn. The Gatun Lock at Panama is considered an 
exceptionally big engineering achievement of its kind, 
yet the Keokuk Lock is just as wide—110ft.—and has a 
lift of 40ft., whereas the lift at Panama is 28ft. 4in. The 
steel pates at the lower end of the lock weigh 1,000,000 Ib. 
each, and are so thick that two wagons could pass each other 
on the top edge. A number of interesting views accom- 
pany the article. 

In a lecture before the Society of Arts Professor Vivian 
B. Lewes stated that the two great oilfields of Pennsyl- 
vania and Baku district are showing signs of exhaustion. 
He likened natural oilfields to storage tanks in which have 
accumulated the results of ages of natural oil manufac- 
turing processes. With the possibility of exhaustion 
looming at least sufficiently near to threaten a steady 
advance in prices in years to come, one naturally turns 
to means of artificially manufacturing oil fuel. It has 
been demonstrated that a considerable quantity of oil 
can be distilled from coal, but coal, too, is being steadily 
exhausted. Oil can also be distilled from wood, and 
present indications favour the view that ultimately timber 
will be grown for solid, liquid, and gaseous fuels. Pro- 
fessor Lewes also indicated another possible source of oil 
supply, which does not seem to have received any commer- 
cial attention, but which interests him because he believes 
that much natural oil was formed from seaweed and other 
marine organisms. Mr. E. C. Stanford, it was explained, 
has distilled nearly seven gallons of oil from a ton of 
common seaweed, and we may yet find a commercial 
means of obtaining oil from seaweeds. 

THE United States Bureau of Mines has issued a paper 
on ‘“‘ The Factor of Safety in Mine Electrical Installations,” 
in which the relative danger of shocks from different 
voltages is dealt with. There are voltages so small, it 
is pointed out, that they are not capable of passing through 
the body current sufficient to produce a shock. As these 
voltages are exceeded a value is reached at which shocks 
begin to be felt. As the voltage is further increased the 
value reached is such that shocks may be fatal if the con- 
tact is maintained for a sufficiently long time. At still 
higher voltages the period of contact necessary to cause 
death becomes shorter. ~ The effect of any shock depends 
so much upon the particular conditions involved that no 
specific values of voltage can be assigned to any of the con- 
ditions mentioned. The physical condition of a man greatly 
affects the outcome. Some men seem practically immune 
to shocks from potentials as high as 500 volts, while 
others may be killed by a much lower voltage. As regards 
the relative danger of a current having a potential of 250 
volts and one having a potential of 500 volts, both have 
been known to cause fatal shocks. Compared with a 
250-volt potential, a 500-volt potential not only passes 
more current through a man’s body under a given set of 
conditions, but it is more likely to break through insulation 
to ground. The higher voltage will pass the same current 
through poorer contacts and greater resistances than will 
the lower, 
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The International Rail Syndicate. 


THE experience which has been gained in the eight 
or nine years during which the International Rail 
Syndicate has been in operation cannot be said to 
have been of advantage to the British constituents 
in the combination regarded from the standpoint 
of the volume of business which has been transacted 
by them in export markets. In certain steel trade 
circles in 1904 the idea prevailed that it was foolish 
by exercising mutually destructive competition to 
continue to supply other countries which do not 
produce iron and steel with heavy rails at the com- 
paratively low prices then in force, as customers 
derived all the benefits and laughed at the cut-throat 
rivalry. Attractive as the idea of dividing up the 
trade of the world may have appeared to rail makers 
under the circumstances which then existed, it has 
lost much of its glamour in the meantime, notwith- 
standing the higher sales prices which have been and 
continue to be realised in the export markets, but 
which are partly neutralised by the greater cost 
of labour and of raw materials. It was therefore with 
responsive hearts that the principal British rail 
makers entered into an agreement in 1904 with the 
rail rolling mill owners in Germany, Belgium, and 
France on the basis of a world’s consumption of 
1,300,000 tons of heavy rails per annum. The fact 
that the British export trade was very favourable in 
that year rendered it all the more agreeable to the 
British’ firms either to accept the offer or to secure 
the acceptance by the other parties of their demand 
for a tonnage allotment of 53 per cent. of the trade 
of the world, whilst the Germans were than content 
with 28 per cent. and the Belgians with 17 per cent., 
the balance devolving upon the French rail rolling 
mills. As we pointed out at the time, this under- 
standing left the producers in the United States out 
of consideration, unless it was intended that the 
latter should be granted a share of the British per- 
centage. At any rate, the American works were 
included in the syndicate in 1905 in the form of what is 
known as “a gentleman’s agreement,” and a dis- 
placement in the allotments took place, the modi- 
fications made being to the disadvantage of the British 
works. Not only so, but after the first prolongation 
of the Syndicate at the end of 1906 it was found 
essential gradually to incorporate in the Syndicate 
rail makers in Austria-Hungary and Spain and sub- 
sequently five rail rolling mills in the South of Russia, 
in order to arrest the competition from these sources. 

It is uncertain whether any fresh reduction was 
made in the tonnage allotments of any one of the 
constituent countries during the currency of the 
first renewal of the Syndicate agreement for a period 
of five years. At all events, the demand for heavy 
rails throughout the world has largely increased, 
and has necessitated some adjustments in the allot- 
ments in connection with the inclusion of the later 
members of the Syndicate. As already mentioned, 
when the combination was first formed the world’s 
trade was calculated on the basis of an annual con- 
sumption of 1,300,000 tons, whereas in 1912 the 
quantity had risen to over 1,600,000 tons, and it is 
astonishing to find that one country alone has practi- 
cally absorbed the whole of this increase. In 1904 
the British exports of heavy rails amounted to 
525,000 tons, and in 1905 to 546,000 tons. After 
three years of decline the exports advanced to 
571,000 tons in 1909, but they receded to 475,000 
tons in 1910 and 373,000 tons in 1911, rising again 
to 407,000 tons in 1912. On the other hand, the 
exports from Germany, which only reached 211,000 
tons in 1904, increased with two interruptions to 
515,000 tons in 1910, 520,000 tons in 1911, and 
523,000 tons in 1912. The foreign trade of the 
United States in 1904 was very favourable in heavy 
rails, the exports of which totalled 416,000 tons, but 





downward fluctuations occurred in several subse- 
quent years, and it was only in 1911 that a fresh 
advance to 420,000 tons took place, whilst the figures 
for 1912 may be estimated at 440,000 tons. These 
figures for 1912 do not show substantial progress over 
the American exports in 1904; the Belgian exports 
last year were practically the same as in 1904, and 
those from France also only indicate insignificant 
expansion as contrasted with the year of the estab- 
lishment of the rail Syndicate. 

The turnover in external markets of the five 
constituent countries in question amounted to 
16,170,000 tons in 1912, leaving the other members 
of the Syndicate out of consideration. But, although 
the world’s consumption has expanded by over 
3,000,000 tons since 1904, the share of British ex- 
porters in 1912 was 118,000 tons less than in 1904, 
whilst Belgium and France have remained almost 
stationary in the same years respectively. On the 
other hand, the American exporters have advanced 
by about 24,000 tons, but Germany has secured the 
lion’s share of the trade with an extraordinary 
augmentation of 312,000 tons as compared with 1904. 
If these are the effects of the operation of the Inter- 
national Rail Syndicate, it is unfortunate that 
British firms, which were even less favourably situated 
in the export trade in 1911 than in 1910, have failed 
to understand that every renewal of the Syndicate 
implies a strengthening of foreign competition, 
especially from one particular country, to the dis- 
advantage of the export trade of Great Britain. 
Indeed, the exports from the Fatherland have in- 
creased by 247 per cent. since the formation of the 
combination, whereas those from Great Britain have 
declined by 23 per cent. The knowledge that the 
export business in 1911 was less satisfactory than in 
the preceding year should have acted as a warning 
to British makers to refrain from binding themselves 
to a fresh agreement, which merely hampers them 
whilst at the same time promoting the interests 
of other constituents in the Syndicate. Yet the 
agreement was again renewed last June for a term of 
three years, and it is stated that the German members 
have actually secured an increased tonnage allotment 
as a result of the growth in the production of iron and 
steel in that country. If this is really the case the 
same conditions apply to the United States where the 
rail makers would also be able to demand a higher 
allotment. If this argument is developed, it is quite 
conceivable that foreign constituents of the Syndicate 
will continue to secure a still greater portion of the 
world’s trade in heavy rails, thanks to the support 
rendered by British makers. As soon, however, as 
the foreign members feel sufficiently strong for the 
purpose, it is highly probable that the rail Syndicate 
will collapse, and a day of unpleasant awakening 
may then be in store for British rail makers. Syndi- 
cates, whether national or international, are only 
the means to an end, and when the goal has once 
been reached the winners only have regard for 
themselves, leaving the stragglers to extricate them- 
selves from their difficulties in the best way possible. 


Serew Propellers for Tugs. 


A LARGE proportion of the vessels used for towing 
purposes on this side of the Atlantic have, in the past, 
been paddle propelled, but there is a fast growing 
tendency to use the screw propeller, not only on ocean- 
going tugs, for which it is essential, but ‘for towing 
purposes in more or less sheltered waters. Twin 
screw tugs of large power are more convenient because 
of their breadth, being less than that of paddle tugs, 
and though they have some disadvantages, such as 
the possibility of fouling screws with a loose tow rope, 
and rather inferior manceuvring qualities, these are 
more than set off by the advantages they offer. With 
screw tugs a difficulty arises at once in the design of 
propeller to be adopted, for it is obvious that the 
problems of towing and running free differ consider- 
ably ; in fact, it may be said “that there are three 
conditions of service for a tug-boat, all of which have 
to be taken into account in designing her propellers. 
She must have good speed when running free, because 
it is often essential to be able to reach a prospective 
tow more quickly than a rival vessel, in order to 
obtain the work; she must have good speed when 
towing, and she must be able to exert a considerable 
pulling effort when assisting to berth a large vessel 
at a time when she has practically no speed at all 
through the water. Fulfilment of the first of these 
conditions is generally assured by the provision 
which has necessarily to be made for the second, 
because towing is after all the principal business of a 
tug, and she is given power for this purpose which 
will drive her at a relatively high speed when fully 
opened out and running free. Similarly the power 
available for pulling or pushing, at little or no speed, 
is dependant usually on the provision made for actual 
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towing, and is therefore left to take care of itself. 
The question then becomes, what is the best form 
and proportion of propeller to enable a tug to tow at 
high speed, for if that is attained then the others, as 
we have shown, follow. 

It has been common practice to use four-bladed 
propellers of large area, having broad tips, with a view 
to reducing slip as much as possible when towing, 
the pitch ratio often being large, and the engines being 
comparatively slow running, but there has been very 
little information available to confirm or refute the 
correctness of this procedure for the purpose intended. 
There is now published in the “ Transactions” of 
the Society of Naval Architects and Marine Engineers 
of America a paper by Professor C. H. Peabody, deal- 
ing with an instructive series of experiments on all 
these points, carried out with two self-propelled 
models of tow boats. These models, the Froude and 
the Fulton, were respectively 37.6ft. long, 6. 4ft. 
broad, with 8 tons displacement, and 30.9ft. long, 7ft. 
beam, w.th 9.6 tons displacement ; they were thus 
large enough to give reliable experimental results in 
the capable hands of the staff of the Massachusetts 
Institute of Technology. It is unnecessary to go 
into details of the tests, except to note that the 
plotted results given show that the methods adopted 
were quite sound; from them Prof. Peabody has 
come to the conclusion that it is unnecessary in any 
tug-boat propeller to adopt a projected area ratio 
of .5 with four blades, and he argues that the efficiency 
will be better if the blade tips are of a plain oval 
shape than if they are abnormally broad ; this seems 
quite a reasonable deduction from the results of his 
experiments if the conditions of draught allow of 
a sufficient diameter being used. Experiments 
on these models were made with various pro- 
portions of screws, and though it is not specific- 
ally stated, it may be presumed that diameter 
was constant throughout, the variables being pitch 
ratio, and projected area ratio. The diameter used 
was not so large, however, as would give the best 
results, and the models were each driven by a single 
screw, a fact which must be borne in mind when 
applying the deductions to twin-screw propellers. 
Taking the Froude first, the experiments when run- 
ning free brought out the fact that variation in blade 
area, within limits, made little or no difference to 
efficiency, and this was practically the same when 
towing, with perhaps a slight advantage in favour of 
the narrow blade with a high pitch ratio. For 
pitch ratios of .8 and 1.1, when the tow was heavy 
enough to reduce the speed at full power to .6 of that 
attained when the boat was running free, the powers 
for the same speed were about equal, but for a pitch 
ratio of 1.5 the power was very much increased, but 
this is possibly partly due to proximity of the screw 
to the stern post in this case. When pulling or push- 
ing with no speed through the water the pull was 
greatest for the smallest pitch ratio, and smallest 
for the greatest pitch ratio for the same power. This 
is very interesting, for it shows that where speed 
through the water is reduced or entirely eliminated the 
low efficiency usually associated with a low pitch 
ratio when running free is more than counterbalanced 
by the effect of the additional revolutions required, 
this causing the propeller of low pitch ratio to act 
on more water than that of larger pitch ratio, and so to 
obtain an increased thrust for the same power trans- 
mitted. Similar experiments were made last year with 
the Fulton, the tow in this case being the hull of the 
Froude, with its resistance augmented by a plank 
bolted across the stern, whereas the tow used by the 
Froude in the previous experiments was a triangular 
drag made up of railroad sleepers towed apex for- 
ward. The kind of tow makes little or no difference 
to the results, which are in each case comparative. 
The Fulton was tried with three different propellers, 
all presumably of the same diameter, and approxi- 
mately the same projected area ratio, 7.e., .45, the 
pitch ratios being .8, 1.0, and 1.29. When running 
free the poor efficiency attributable to low pitch 
ratios was clearly evident, thus at a constant speed of 
6.5 knots the brake horse-powers necessary for pitch 
ratios of .8, 1.0, 1.29 were respectively 11.5, 10.9, 
and 10.7, an increase of power of 7} per cent. 
for the low pitch ratios over the highest. When 
towing at full power with a tow sufficient to 
reduce the speed to .6 of that when running free 
at the same power this disadvantage of the low pitch 
ratio disyppeared, and there was shown a small advan- 
tige for the smallest pitch ratio, thus confirming the 
previous experiments on the Froude. No experi- 
ments were made to show whether this comparison 
would be maintained with an increased drag and a 
less speed for the same power, but in all probability 
it would, for the same features were exhibited by the 
screws when the vessel was made to pull against the 
tension of a rope, moored to a fixed point, the pull 
being measured when there was no speed through 





the water; thus on the Froude at 7 brake horse- 
power for pitch ratios of .8, 1.1, and 1.5 the pulls 
were respectively 400 lb., 3501b., and 3001b., and 
on the Fulton at 11 brake horse-power for pitch ratios 
of .8, 1.0, and 1.29 the respective pulls were 560 lb., 
545 lb., and 490 1b., thus showing in each case the 
advantage of the high revolutions demanded by the 
low pitch ratios. It thus appears that so far as these 
experiments go they show that the best shape of 
blade is the elliptical one, the best pitch ratio for all 
purposes on a tug is about 1.0 or a little more, and 
that the projected area ratio need not be more than 
.5 for screws of reasonable diameter, though this 
last factor is not one which is likely to vary the 
efficiency of propulsion to a serious extent unless a 
smaller area be used. 

Experiments were also made to find the effect of 
the wake of the screws upon the resistance of the tow, 
and the reasonableness of the common practice of 
using a long tow rope was established ; there was a 
gain of 10 per cent. in speed by lengthening the tow 
line from twice the length of the Fulton to six and 
a-half times the length. In a seaway the tow line 
is usually about six or seven lengths of the towing 
vessel fcr, for other reasons than the wake effect, the 
tow is much easier when the line is long and elastic. 
Old skippers sometimes sling a piece of heavy chain in 
the middle of the tow line for towing at sea in rough 
weather and find the suspended weight to be an effi- 
cient method of increasing the elasticity of the line. 
In smooth water the best method of towing is along- 
side; experiments made in this way showed an 
advantage of from 10 per cent. to 12 per cent. in 
power when towing alongside as compared with towing 
on a line of three lengths. This also is very interest- 
ing as confirming the results of practical experience, 
which has made it the usual procedure to tow along- 
side when possible, and when it is necessary to tow 
on a line, to use as long a line as can reasonably be 
done. 


Storage Batteries. 


Two years ago an exceptionally large storage 
battery was put down in the Dickinson-street station 
of the Manchester Corporation Electricity Works. 
At the time it created a great deal of interest, for it 
was then the largest battery constructed, its maximum 
discharge capacity being no less than 15,000 amperes. 
Other batteries having fairly considerable outputs 
have since been put into service in this country. At 
Wolverhampton 230 cells are in use, capable of dis- 
charging at a maximum rate of 9100 ampéres. Here, 
as in most other places where works are supplied with 
current, there is a great drop in the demand during 
the dinner hour, but the battery serves to load the 
plant during this period. Batteries are useful for 
dealing with the peak of the lighting load, which at 
this time of the year occurs in the early part of the 
evening. The battery takes in current when the load 
is light, and assists the generators when the demand 
for current is heavy. Therefore it affords a means 
of raising the load factor. Another no less important 
advantage of a large battery is that it can be brought 
into service when a rapid rise in the load occurs 
owing to sudden darkness. 

Apparently the large battery which has been put 
down at Manchester has met all expectations. From 
a paper read before the Institution of Electrical 
Engineers by Mr. F. H. Whysall, on January 23rd, 
it appears that it has materially improved the load 
factor. It has lowered the capital expenditure, 
the wages of the running staff, and the cost of the 
peak load units. Moreover, it has introduced a 
saving by enabling all the generating units to work at 
their most economical load. In fact, Mr. Whysall’s 
paper is apt to lead one to wonder why large batteries 
are not more extensively employed. Incidentally, 
the author mentions that in the United States 
batteries are frequently erected which are capable 
of supplying the whole of the load of the system for 
a short period, in the event of a total failure of the 
generating plant. The fact remains, however, that 
the majority of the batteries in use are only capable 
of dealing with a small portion of the total output. 
Even the large battery at Manchester would not be 
of great value if the generating machinery failed 
at the time of maximum load; and as the capacity 
of the plant increases the battery will become less 
valuable. This is one of the troubles associated with 
the use of storage cells. A battery that is of great 
service to-day may be totally inadequate to meet 
the conditions prevailing a few years hence. Power 
station loads increase at a rapid pace, and whereas 
the output of the generating plant is raised by adding 
new units one by one, the capacity of a battery cannot 
be increased by adding single cells. Numerous 
stations have been started with a battery amply large 
enough to cope with a large portion of the load, and 





in some instances even the maximum output, but 
after a few years of working the battery has been 
transformed into an insignificant unit. 

Asa rule it appears that exceptionally large storave 
batteries only find a place in stations where anti- 
quated plant is in use. They are put down mainly 
in order to obviate the necessity of purchasiny 
generating plant to cope with the peak of the lightiny 
load. It is seldom that very large batteries are used 
in stations equipped throughout with steam turbines. 
Prime movers of this kind are exceedingly reliable, 
capable of appreciable overloads, and they can 
often deal with the peaks, provided they are 
coupled to suitable generators. Dickinson-street, 
station is now out-of-date, and possibly such a 
large storage battery would not have been pur- 
chased had it contained nothing but plant of recent 
origin. As a stand-by, however, for use in the event 
of sudden darkness and fogs, a large battery is always 
useful, provided that the station is equipped wit), 
steam plant. But it is to be remembered that thi 
oil engine is steadily gaining ground. Engines «/ 
this description are devoid of stand-by losses, ani 
they can be started ata moment’s notice. Ina lary: 
city such as London a sudden fog or storm cloud 
often plays havoe with the large steam stations. 
Boilers have to be put into service in great haste, 
which naturally means that a large staff of men must 
always be in readiness. Frequently it happens that 
just as all the plant has been set going the fog dis- 
appears, and then the engineers are confronted wit) 
the difficulty of disposing of the steam. But the oil 
engine obviates all this trouble, and robs the battery 
of its advantage so far as the question of reducing 
the stand-by losses is concerned. In his paper Mr. 
F. H. Whysall directs attention to the fact that the 
first large batteries put down in this country were 
those erected by the Charing Cross, West End, and 
City Supply Company. There is no doubt that these 
batteries have done good work, but since this company 
has recently adopted the plan of using Diesel engines 
in its sub-stations there is every reason to believe 
that the batteries have become less useful. 








THE TRANSMUTATION OF THE ELEMENTS. 


EvER since the days of Alchemy, man has striven, 
not always with the loftiest motives, to transmute 
the elements ; more particularly, to turn, for greater 
profit, the baser metals into the nobler. But with 
the advent of chemistry as an ordered science, 
whose foundation stones were the immutable and 
completely independent chemical elements, the 
notion was not pressed to experiment except by the 
less orthodox followers of the established creed. 
There were those, however, who, not unmindful of 
the dream of the alchemists and the hypothesis of 
Prout—which premised a _ primordial substance 
common to all the elements—were bold enough to 
speculate on the problem of the fundamental nature 
of matter and to seek an answer to the riddle which 
has excited interest and taxed ingenuity since the 
beginning of civilisation. But in most instances, 
ordered experiment was dominated by idle specula- 
tion ; and it is only within the last decade or so that 
true transformation can be recorded as an actual fact. 

The discovery of electrons by J. J. Thomson in 
1897 was a first stepping-stone ; it provided us with 
a new theory of the constitution of matter ; it paved 
the way for a ready recognition of the properties of 
the radio-active elements, then on the point of dis- 
covery ; and it led to a new school of physics which 
accepted as a creed the transmutation of the elements. 
The well and truly laid foundation stones of chemistry 
were threatening its placid existence ! 

The coming of radioactivity—In the meantime, 
the wonders of radioactivity were being disclosed, 
and, as an explanation of the general phenomena, 
Rutherford and Soddy in 1903 put forward their 
theory of the disintegration of the radio-active 
elements : The various radiations were to be regarded 
as the manifestations of the spontaneous breaking 
up of atoms—a progressive disintegration which 
gave rise to a chain of radioactive substances, each 
with distinctive chemical properties. At the present 
time thirty-two of these unstable elements are known 
—there are probably more—with lives ranging from 
only a few seconds to thousands of years. Two of 
these now sit among the eighty-three elect in the 
“Table of International Atomic Weights” of the 
chemist. 

Radioactivity unlocked more of its secrets and 
introduced us to a new type of atom—the alpha ray 
—which possessed two features quite out of the 
common: the first, an electric charge of positive 
sign, the other an enormous speed, some 12,000 miles 
a second. 

Now, the alpha ray is a first product of the disinte- 
gration of the unstable element, radium. The climax 
was reached when Ramsay and Soddy in 1903 showed 
that the alpha ray was identical with the helium 
atom, the probability of which had been previously 
expressed by Rutherford. The explanation of the 
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presence of helimn, sometimes in considerable quan- 
tities, in minerals containing radioactive elements 
such as uranium and thorium was at once apparent. 
There had hitherto appeared to be no obvious reason 
why a gas so inert should be associated with minerals, 
some of which were impervious to the passage of water 
and of gases. But on the disintegration theory, 
it would be expected that the inactive products of 
elemental transformation would be found among the 
radioactive minerals. 

One general remark applies to all these radioactive 
jransmutations ; they are all entirely spontaneous 
and due to the internal resources of the elements ; 
they proceed regardless of let or hindrance on our 
part. It is to be observed that all the unstable 
elements have high atomic weights—the disruptions 
are evidences of complex structures breaking down 
into others of simpler character. 

Attempts to transform ordinary matter.—The first 
of a number of attempts to disintegrate ordinary 
matter by radioactive means was made by 
Ramsay and Cameron in 1907. In their early 
experiments they. investigated the action of radium 
cmanation—the highly radioactive gas which radium 

ives off on water, and coneluded that helium, 
neon and a trace of argon were among the resulting 
products. The experiments were repeated without 
success by Rutherford and Royds’a year later ; they 
attribute theneon and argon in Ramsay and Cameron’s 
investigation to the presence of air which admittedly 
leaked into the apparatus. 

Strutt has drawn attention ¢o the remarkably 
sensitive spectroscopic behaviour of neon—-so sensi- 
tive is the test that he has succeeded in identifying 
its presence in as small a quantity as 4, ¢.¢. of air. 
When it is recalled that the amount of neon in air 
is Only about | part in 100,000, the delicate nature 
of the test and the necessity for carefully sifting 
evidence brought forward on these grounds will be 
realised. 

Cameron and Ramsay later claimed that copper 
salts subjected to radium emanation gave rise to 
traces of sodium, potassium and lithium. They 
concluded that the lithium was present as a product 
of the disintegration of the copper. Attempts by 
Mme. Curie and others to confirm the results in 
question have failed. They ascribe the lithium found 
by Cameron and Ramsay to accidental con- 
tamination. Joly, it may be added, has demon- 
strated the almost universal prevalence of traces of 
lithium in ordinary matter. Here, again, the spectro- 
scope is almost ultra-sensitive for such work. 

The question has been attacked in another way. If 
it is the case that copper is transformed into lithium 
by the action of radium, we should be justified in 
anticipating some fixed relation between the proper- 
ties of copper, lithium, and radium in different 
minerals of the same geological age. Nothing of the 
kind has ever revealed itself, though the matter has 
been subjected to close inquiry. 

Ramsay and Usher in 1909 stated that carbon 
dioxide was produced by the action of radium emana- 
tion on thorium and zirconium, the inference being 
made that either element tended to break down into 
carbon, which then became oxidised to carbon dioxide. 
Rutherford explains the effect as probably due to 
the presence of organic matter, which, as is well 
known, gives rises to carbon dioxide under the action 
of the emanation. 

One must conclude, however reluctantly, that the 
case is not yet proven, and that there is, so far, no 
zood evidence of the transformation of ordinary 
matter by radioactive means. 

Ultra-violet light—Ramsay and Spencer conducted 
experiments in 1906 on the action of ultra-violet 
light on metals—a subject to which a considerable 
amount of attention had already been paid at Cam- 
bridge and elsewhere. As is well known, the effect 
of the light is to liberate electrons of relatively low 
speed from the different metals. Ramsay and 
Spencer explained their results on the hypothesis 
of atomic explosions for which the ultra-violet light 
was instrumental. These explosions degraded the 
metal concerned to one of lower atomic weight. 

The explanation is not the only one which can be 
put forward, and it has not found credence among 
workers in photo-electricity. 

Discharge tubes——We may now turn to another 
phase of the subject. As has been remarked, the 
radioactive emissions are uncontrollable by human 
agency. We have, however, the ability and means 
to create for ourselves molecules almost as abnormal 
as the alpha ray, and electrons nearly, if not quite, 
as fast as the beta ray. They are to be found in 
abundance in the rarefied gas of a discharge tube. 

When a discharge from an induction coil is passed 
through the tube the gas molecules, which are ordin- 
arily electrically inert, assume in many cases electrical 
charges and in addition may have their usual veloci- 
ties—of the order of one mile a second—increased a 
thousandfold, so that they acquire properties which 
single them out from their fellows. Along with these 
are the cathode rays with speeds up to 60,000 miles 
a second, é.e., one-third of that of light, and of a mass 
much less than that of the hydrogen atom. 

The conditions are such that one might not un- 
reasonably look for some abnormal manifestation of 
atomic energy, and Sir William Ramsay describes 
in his paper on ‘‘'The Presence of Helium in the Gas 
from the Interior of an X-ray Tube ”—read before 





the Chemical Society last week—how he was led to 
look for some such effect. 

Sir William Ramsay’s experiments.—Ramsay broke 
up and heated the deeply stained glass of old X-ray 
bulbs and collected and analysed the liberated gases. 
The spectrum revealed among other things the pre- 
sence of helium and a trace of neon. The problem 
arises as to the source of this helium. Ramsay 
points to the hydrogen which is always present in 
an X-ray tube. The helium is to be regarded as having 
been built up from the hydrogen by a process of 
synthesis brought about by the direct or indirect 
action of the electric discharge. 

Collie and Patterson’s experiments.—At the same 
meeting at which Sir William Ramsay read his 
paper, Professor Collie and Mr. Patterson gave an 
account of their work on the passage of an electric 
discharge through a low-pressure tube containing 
pure hydrogen. They claim to have discovered the 
gradual production of helium and neon under these 
conditions, 

In some of the later experiments the discharge 
tube was surrounded by a second tube exhausted to 
a high vacuum ; the latter, in course of time, revealed 
the presence of both hydrogenand helium. The helium, 
the authors claim, is generated in the inner tube and 
in company with the hydrogen is given sufficient 
velocity to penetrate the walls. If oxygen were pre- 
viously introduced into the outer tube the spec- 
trum showed that neon was also formed there. The 
authors suggest accordingly that the synthetical 
statement 

He (4) + O16) = Ne (20) 
is an explanation of this result. As a test of the 
penetration theory the intervening glass walls were 
afterwards broken and heated; a microscopic 
examination. revealed multitudinous bubbles of gas 
that. had been- caught in their passage through the 
glass. 

As to the results.—Most people who have worked at 
the subject will find it difficult to accept without a 
good deal of reserve the startling results claimed by 
the authors. In the absence of the full text of the 
original papers, it is not possible to express any very 
reasoned opinion. But it is right and may be useful 
to draw attention to the results of other workers in 
the same and associated fields of work. 

There are two outstanding features of the experi- 
ments under discussion. The one is the apparent 
generation of helium and neon from substances in 
which they were presumably not present. The 
other is the ability of hydrogen, helium, and possibly 
neon to traverse in some degree glass of appreciable 
thickness. We may consider each point separately. 

The ubiquity of heliwn.—As both metallurgists 
and workers with vacuum tubes can testify, most 
metals contain large amounts of gas to which they 
adhere ‘with extraordinary pertinacity. Sir J. J. 
Thomson has, for instance, heated iron for months 
together in a vacuum and yet but a slight increase 
in the temperature would cause anew the evolution 
of volumes of gas. A much more effective agent than 
heat is bombardment by cathode rays; and in these 
circumstances J. J. Thomson has recently shown that 
nearly all substances, on a first treatment with the 
rays, liberate helium together with hydrogen and 
carbon dioxide. 

Not only that, but the metal electrodes of a dis- 
charge tube also give out gas when the discharge is 
passed—an effect which has been known for many 
years and the magnitude of which is surprising. The 
cathode is the source of most of the liberated gas, 
which consists largely of hydrogen, with often a trace 
of helium. Skinner, 1905, and Soddy, 1908, have 
don? noteworthy work on the subject. 

Experiments such as these are rather disquieting in 
considering the claims now put forward in favour of 
the possibility of the synthesis of the light elements. 
It would be on some such grounds that criticism of the 
present experiments would find a footing; the full 
accounts of the work when available will show whether 
such objections can be sustained. 

Penetration of glass by gases.—There remains, 
finally, the surprising penetration of glass by hydro- 
gen, helium, &c., to an extent which can be readily 
detected. The effect is not easy to explain. The 
highest molecular velocity yet measured in a dis- 
charge tube is about 2 x 10° em. per second: the 
helium atoms (a particles) from radium C have an 
initial speed ten times this, yet their range in glass is 
only 0.04 mm. Experiments hitherto tried do not 
give evidence of any ability on the part of the mole- 
cules in a discharge tube to penetrate anything like 
this distance. It may be that the effect observed 
with glass is not one of simple penetration, but must 
rather be classed as diffusion, which is only dis- 
cernible with the lighter gases. It would be interest- 
ing to see how many gas bubbles can be seen within 
virgin glass when heated and examined under the 
microscope. 

The selective absorption of gas by the glass walls 
of a discharge tube has, of course, long been known, 
and is very familiar to X-ray workers. Campbell- 
Swinton in 1907 and 1908 concluded from his experi- 
ments that gas was actually driven into the glass by 
the discharge. He found, as did Gouy in 1896, that 
when the glass was subsequently fused, the gas-— 
which proved to be chiefly hydrogen—segregated into 
small bubbles. Swinton found, however, that the 





depth of these bubbles below the surface did not exceed 
about 0.015 mm. 

J. J. Thomson showed many years ago that there 
was no measurable loss of weight of a tube in such 
circumstances, and that the gas did not therefore 
escape through the walls to the outside. 

Conclusion.—One feels great reserve in admitting the 
claims now put forward as to the “ birth of the atom.” 
There will be some physicists who will regard the 
experiments as another indication of how little 
chemists and physicists have in common now-a-days. 
But the advent of chemists into the domain of the 
discharge tube is a thing to be encouraged; its 
development hitherto has been left entirely to phy- 
sicists. 

None can deny the fascination of the study of the 
discharge through gases, and even those few among 
us who, severely practical, still look askance at 
“ ionies”’ generally, cannot but agree that the labour 
which has been expended on the phenomena of a dis- 
charge tube has even now been more than repaid. 
The Geissler tube—the former plaything of the 
scientist—has already given us electrons, X-rays, 
and abnormally fast molecules. Truly, ‘as Maxwell 
predicted in the early seventies, the vaétium tube has 
shed light upon the whole domain of physical seience, 
and even upon the constitution of matter itself. 








OUR MINERAL STATISTICS. 


ACCORDING to our usual custom, we give herewith 
a review of Part III., ‘“‘ Output,” of the Mines and 
Quarries General Report: and Statistics for 1911, 
reference to the coal and iron trade figures being 
omitted, from consideration of space. 

Mr. Redmayne’s preface to the volume is dated 
November, 1912, the day of the month not being 
given, and we suppose that the unprecedentediy 
late publication on January 3rd of this year must 
again be put down to congestion at the printers. 
Only a few years ago these statistics were published 
in October, a sufficiently late date most readers 
used to think, especially as the mine owners are com- 
pelled to send in their figures before the Ist February. 
To get British figures relating to 1911 issued in 1913 
indicates that there is regrettable slackness some- 
where, and the fact suggests that the reins of authority 
might be tightened to the public advantage. We 
say public advantage, though all the while we do not 
overlook the fact that technical blue-books published 
in England, replete as they are with valuable informa- 
tion, are not bought and studied to anything like the 
extent which might be expected in an industrial 
community. Blue-books, as is of course pretty well 
known, are issued to the public for the cost of the 
printing, the authorship or the nature of the contents 
being in no case a controlling factor. With regard 
to some of these books—notably the Report on 
Alkali Works—we have it on good authority that 
there is a keener demand from Germany than in 
England, and this may be taken as definite proof of 
the value and importance of the matter contained 
therein to those who wish to keep fully abreast of 
what is going on in the departments of industry with 
which they are immediately concerned. On former 
occasions we have referred with regret to the com- 
paratively limited circulation which the present 
volume has in our metal mining centres; a state of 
affairs which in our opinion can only be remedied 
by making the mine inspectors act as notification and 
distributing agents in their several districts. 

Last year we laid particular stress on the fact 
that the figures for output of mineral refer only to 
workings over which the mine inspectors have ‘juris- 
diction, although in some cases extra figures referring 
to minerals won from open workings less than 20ft. 
deep were supplied by courtesy and published in the 
volume. Stress was laid on the fact that the returns 
do not necessarily include the total output of this 
or that mineral in the United Kingdom. In many 
cases, such as lead and zinc ores, the figures have 
always comprised the total output, as these ores are 
not quarried, if we leave out of account the few tons 
of lead ore obtained from the Derbyshire limestone 
quarries. In the case of iron ores, also, it has been 
customary to give the total output, that from shallow 
workings being included. Bog iron ore and sulphate 
of strontium are two other minerals of which the 
total output has been given, though the workings 
do not come under the inspector’s cognizance. We 
should like to see this report so amplified as to make 
it not only an inspector’s report of the work done in 
connection with our coal and metal mining regula- 
tions, but also a complete summary of the mineral 
output of the United Kingdom. Im an article on 
the production of a certain mineral, by an American 
writer, the reader was warned that the figures given 
for Great Britain might or might not represent the 
total output, thus differing from those given for other 
European countries. It is satisfactory that this is 
known to, at any rate, some American writers. We 
have no idea whether any foreign writer is contem- 
plating enlightening the world on the subject of 
diatomite. If such should be the case, and reference 
were made to the British statistics, he would see the 
mention of but oné quarry with the terse information 
that none was produced in 1911. In last year’s 
volume he would also read that none was produced 
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in 1910. What he is not informed, however, is that 
2000 to 3000 tons a year are produced by the 
Diatomite Company, Limited, in Co. Londonderry, 
and that therefore we are by no means entirely de- 
pendent upon Germany for our requirements of this 
body. Other instances of this sort might be given, 
though they are not numerous, and the remedying 
of this defect need but slightly increase the bulk of 
the volume. 

To pass on, however, from this topic, we may 
briefly touch on another of undoubtedly more im- 
portance, as life and limb are immediately concerned. 
This is the inadequate inspection of isolated metal 
mines. Of course, we are fully aware that there are 
not enough inspectors of mines to admit of metal 
mines receiving regular visits, and the new assistant 
inspectors recently appointed for coal mines are not 
sufficient in number to put this deficiency right. 
Still, one would have thought that it would be found 
possible for an inspector of mines, either personally 
or through his assistants, to pay one visit a year to 
every mine in his area. As it is, it is not uncommon 
for the first visit to be paid on the occasion of an 
inquest, when attendance is compulsory. We do 
not say that inquests are of daily or even frequent 
occurrence, but it is certainly matter for surprise 
that in some districts, at any rate, they are not more 
frequent. It must not be overlooked that under our 
mining regulations anyone can instal himself or be 
installed as manager of a metal mine, and if it were 
not for the fact that in almost every case the men 
who do the actual work are practical miners with a 
sound knowledge of their craft, we should hear of 
more disasters. Take the question of ladders. Under 
our mining regulations, they may not be fixed per- 
pendicularly in a shaft permanently, and when we 
have come across such ladders in shafts from 150ft. 
to 200ft. in depth, we have been told that although 
they had been there two years they were not intended 
to be permanent. Again, with regard to the timber- 
ing of shafts, this is often scamped from reasons of 
economy, and we have come across cases where the 
men have been working under conditions of con- 
siderable danger. Not to refer in greater detail, 
however, to this topic, it certainly seems desirable 
that all metal mines, whatever their size or status, 
should receive occasional visits from an inspector 
who would point out what he considers should be 
done in order to minimise risk to life. The report of 
the Royal Commission on Metalliferous Mines will, 
it is to be hoped, deal inter alia with the question of 
ladders, so as to put us more in line with other 
European countries, but this matter of effective 
inspection is surely one that must be recognised as 
of the first importance. 

A perusal of the returns from the various metal 
mining districts reveals no features of striking 
novelty. No new workings of any importance were 
opened in 1911, and, indeed, except in the case of tin, 
where values showed a substantial rise, there was 
nothing in the course of the markets to stimulate 
activity in existing concerns or to beguile the wary 
capitalist into putting money in new ventures. An 
important point with regard to some of the returns, 
notably those for lead ore, is the great drought which 
prevailed in the summer of 1911. Exactly to what 
extent the drought must be held accountable for the 
decrease in output must remain a matter for surmise, 
but it is a fact that the dressing works at several 
mines were entirely stopped for many weeks owing 
to lack of water. Under the circumstances, therefore, 
it is not quite fair to British mining for people who 
review these statistics in a few minutes and in a few 
lines to dismiss lead with the bald statement that the 
output shows a considerable falling off. 

So much for generalities. Turning now to 
particulars, we shall refer briefly to the more 
important ores and mineral products in alpha- 
betical order. Arsenical pyrites from Devon and 
Cornwall was 1170 tons, against 944 tons in the 
preceding year, while the production of crude and 
refined arsenic—presumably arsenious acid—was 
2144 tons, practically the same amount as in the 
previous year. In 1910 a mine in Carnarvonshire 
added slightly to the total output of arsenical pyrites, 
while in 1911 the Carrock Fell Mine, in Cumberland, 
yielded 4 tons of arsenic. Devon and Cornwall, 
however, are the only producers of any note, and 
with the increased interest in tin mining we may 
expect a revival of the arsenic industry, which at 
one time was of much greater importance. Financial 
results equal to those obtaining in the past are, 
however, not to be expected, owing to the largely 
increased production of foreign countries. The 
output of barytes, at 44,118 tons, is just under that 
of last year, which forrned the British record. We 
now take a very high place among the barytes- 
producing countries of the world, and there are 
plenty of good sulphate properties in the North of 
England and in Ireland which are not yet being 
worked. This is somewhat difficult to account for, 
in view of statements made to us by important 
German dealers to the effect that they could dispose 
of a good deal more if it could be obtained. If it 


had not been for the prolonged strike at the Settling- 
stones Mine, in Northumberland, in the autumn of 
1911, it is certain that the British output of barytes 
would easily have established a new record. The 
New Brancepeth Mine again heads the list as a pro- 
ducer of sulphate of barytes, with 8940 tons, a figure 





which is closely approximated to, and would under 
normal circumstances have been exceeded, by the 
Settlingstones Mine, which yields the more valuable 
carbonate of barytes. With regard to the other 
producing districts, the various Shropshire mines 
show a falling off of about 1000 tons; the mines in 
Co. Cork show an increase of about 1500 tons; Derby- 
shire increased its insignificant output from 109 tons 
to 296 tons, while the carbonate mine at Nentsbury, 
Cumberland, yielded 842 tons, against 52 tons in the 
previous year. On a former occasion we have had to 
find fault with the values given for the mineral 
produced at this mine. This year the output is given 
as 842 tons of carbonate, the value of which is put at 
£126. In 1910 the 52 tons were valued at £104. 
Roughly speaking, barium carbonate is worth £2 
per ton at the mine, so it is clear that either the 
Nentsbury product of 1911 was not barium carbonate 
or else there is some serious error in the figures. 
With regard to the increased demand for barytes, 
we may add parenthetically that it is mainly from 
the paint trade, where the restrictions respecting 
the use of white lead have led to the large demand 
for lithopone, a chemically precipitated mixture of 
barium sulphate and zine sulphide. China clay and 
stone continue an important item in the mineral 
production of Cornwall, the output of 867,224 tons 
in 1911 being a decided increase on that of recent 
years. The ups and downs which have always been 
a prominent feature with British copper mining are 
again noticeable in the returns for 1911, the Levant 
Mine, of Cornwall, so long the premier producer, 
having recovered its position. Its total of 90 tons 
of dressed ore just tops the 885 tons of the Glasdir 
Mine, Merionethshire, which has held the premier 
position for the last three years. With regard to 
values, however, the latter mine remains easily first, 
owing to its gold content. The Levant output of 
the present day is, of course, but small compared 
with former times, and, despite the activity in other 
branches of mining in the county, there seems no 
reason to suppose that any substantial revival of 
copper mining is imminent. Ireland keeps up her 
reputation as a small producer, and in 1911, although 
the Tipperary mines have dropped out of the list, 
we note two new arrivals, the Ardtully, of Co. Kerry, 
and the Beauparc, of Co. Meath, the latter with 
an output of 330 tons of 15 per cent. ore being quite 
a promising affair. In Yorkshire the Billy Banks 
Mine at Richmond had an increased output of 270 
tons, though of only 5 per cent. dry assay value. 

Proceeding to the consideration of fluor spar, we have 
to note a welcome improvement in the form of the 
returns. In former years we have pointed out that 
as regards Derbyshire the majority of workings 
which have figured as mines or quarries were really 
only shallow workings in old lead mine dumps. 
In 1910 the Derbyshire returns included nineteen 
mines, with an output of 19,410 tons, while in 1911 
we have eight mines given, with a produce of 5045 
tons, while the prominent firm of Blackwell and Sons, 
Limited, is not mentioned. The heading of fluor spar 
from quarries has also been enlarged to fluor spar from 
quarries and open workings, a highly commendable 
innovation, though it is ten years overdue. It is 
open to doubt whether as much as 5000 tons was 
really obtained from mines, but we need not be too 
critical in face of the effort that has been made to 
get these returns into something like order. We 
must, however, demur to the inclusion of the High 
Rake Mine, Monyash, in the list of fluor spar mines, 
as the gangue of this mine and of the important 
east and west rake is all calcite or calc spar, a mineral 
which has been worked in late years in mines both at 
the Monyash and Youlgreave ends of the rake. The 
total output of fluor spar in Derbyshire in 1911 was 
28,689 tons, against 37,543 tons in 1910. This 
reduction comes as a natural sequence to the 12s. 6d. 
import duty now levied in America on British fluor 
spar. This tax has interfered more with the 
export of the Derbyshire product, which is prac- 
tically all of the quality known as gravel, than it 
has with the lump spar produced in Durham. This 
latter not only fetches a higher price in the 
market, but, being produced in the working lead 
mines of Weardale, the mining costs generally are 
lower than in Derbyshire, except in the case of the 
Northcliffe Mine, at Calver, where the lead ore occurs 
in good quality fluor spar. The total output of fluor 
spar from Derbyshire and Durham was 55,231 tons, 
against 61,621 tons in 1910, the reduction being 
smaller than was expected, and indicating that the 
American tax has by no means killed our export 
business to that country, though it has undoubtedly 
interfered with its development and profits. 

As to gold mining, we note that, in spite of six 
mines giving returns, the value of the gold won is 
only £992, against £7509 in the previous year. We 
must wait, however, for the 1912 returns to satisfy 
our curiosity as to what really is the truth about the 
value of the Trawsfynydd Mine. With regard to 
the more important product iron ore, the output of 
15,519,424 tons is an increase of 293,409 tons over 
1910. Individual mines show but little change, 
except in North Wales, where the Bryn Castell Mine 
of the Brymbo Steel Company disappears from the list 
and where the Bell Metal Mining Company’s mine at 
Abergele shows 2333 tons of 42 per cent. ore, against 
432 tons in the previous year. Home ores supply 
about half our requirements, and Spain still con- 





tinues to furnish us with the bulk of our imported ore, 
though the amount is less by a million tons than jt 
was five years ago. Algeria, whence 710,174 tons 
came in 1911, is now the second most important 
source of our supply, and is followed by Sweden, 
Greece, and Tunis. What our Norwegian imports 
are cannot be gathered from the statistics, (yp. 
tainly the figure 266,217 tons is given as being con- 
signed from Norway, but the bulk of this is Swedis), 
ore shipped from Narvik. We may say in passing 
that the total output of iron ore in Norway in 191() 
—the most recent figures available—was 102,000 tons, 
while that of Sweden was 5} million tons. Iron pyrit«s 
(mostly cupreous) was imported to the extent of 
849,921 tons, an increase on the previous yeay. 
With regard to the amount of burnt ore treated at 
the wet copper extraction works, the absence of a 
return from Messrs. Morris and Co. of Doncaster, 
makes any comparison with the previous year useless. 
In the list of extractors we do not see the important 
Birmingham firm of Chance and Hunt, while the 
Tharsis Company is still put down as operating at 
Birmingham. Is not some alteration needed here in 
the interests of accuracy ? 

It is not surprising that the joint influence of the 
low market price for the metal lead and the summe: 
drought has led to a reduction in the output from 
28,534 tons in 1910 to 23,910 tons. The mosi. 
notable feature in the mine returns is the great 
falling off in the Derbyshire output, which is practi- 
cally the same thing as saying in the Mill Close output. 
In 1910 this was 6472 tons, while in 1911 the return 
was 4428 tons, a very serious reduction. How far 
this is attributable to the drought we cannot say, 
but, as the mine was working well in 1912, there is no 
reason to suppose that the decline in 1911 presage 
any permanent disaster for this famous mine or the 
large population dependent upon it. Other pro- 
minent mines showing large decreases are Boltsburn, 
in Weardale, where the dressing mill was closed down 
for many weeks, and Rhosesmor and Bryncellyn, 
in Flintshire. The Greenside Mine, Westmoreland, 
just maintained its figures, in spite of the closing of 
the mill for some weeks, and the mine, despite its 
having attained the age of 100 years, shows no signs 
of exhaustion. A neighbouring mine, the Thorn- 
thwaite, in Cumberland, also shows up well, with 
880 tons, against 623 tons in the previous year. 
The Threlkeld Mine, also in Cumberland, has dropped 
out of the list, though, we understand that negotia- 
tions for new capital with a view to its re-opening are 
now in progress. The great rise in the price of lead 
in 1912 has, of course, been all in favour of those 
seeking capital for lead mining ventures. In Scot- 
land the new company working the Queensberry Mine 
make a good showing with 3152 tons, while Leadhills 
has recovered to something like its former position 
with 1899 tons, against 559 tons in 1910, when the 
prolonged strike was in progress at the mines. 

The brief space remaining renders it impossible to 
refer in any detail to the important topic of Cornish 
tin mining, which will be dismissed with the statement 
that the output of dressed ore from mines and 
quarries, presumably including the modern dredgings, 
was 7746 tons. This is an increase of 174 tons on 
1910, but, owing to the enhanced price of the metal, 
the values were £837,957, against £655,871. Uranium 
and Wolfram ores are much the same as in the pre- 
ceding year. The umber output in Derbyshire has 
now shrunk to insignificant proportions, the local 
paint mills getting their supplies in bulk from Turke) 
and Sicily. We finally come to zinc ore, the output 
of which was 17,652 tons, against 11,238 tons in 
1910, a substantial move in the right direction. 
As we pointed out last year, everything depends 
upon the Cumberland and Northumberland mines 
of the Vieille Montagne Company, and the completion 
of the new dressing mill has resulted in an output of 
about $000 tons in 1911, against 3300 tons in 1910. 
Increased outputs are also shown by the Thornthwaite 
and Nentsbury mines, of Cumberland, the Magpie 
Mine, of Derbyshire, and the Snailbeach, of Shrop- 
shire, with which notices we bring our somewhat 
lengthy review to an end. 








IN a paper on ‘ The Use of Highly Superheated Steam,” 
Mr. G. E. Ryder points out that only about 70 per cent. 
of the cylinder power or the indicated horse-power is 
available at the drawbar of the tender in the operation of 
saturated steam passenger locomotives at average speeds. 
By the addition of the superheater the weight, dimen- 
sions, &c., of the locomotive are not changed materially, 
and therefore its efficiency as a whole will increase over 
the saturated locomotive at corresponding speeds, because 
the cylinder power is greater, while the actual machine 
and tender friction remain practically constant. For 
example, a saturated locomotive developing 1000 horse- 
power at the cylinders on a given amount of coal, 30 per 
cent., or 300 horse-power, being consumed in the engine 
and tender, will have available at the tender 700 drawbar 
horse-power. A superheater locomotive of the same dimen- 
sions operating at the same coal rate will develop 1250 
horse-power at the cylinders, The loss between the 
cylinders and the drawbar will practically remain the same, 
or 300 horse-power, which will leave 950 horse-power 
available at the drawbar, which is approximately 35 per 
cent. greater than that developed by the saturated loco- 
motive. This example, says Mr. Ryder, shows clearly 
what increase in hauling capacity is possible by super- 
heating. Mr. Ryder will read with interest the views 
expressed, and the diagrams given, by Mr. King in this 
issue. 
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THE BATTLESHIP AND THE DESTROYER. 


(From a Correspondent.) 


~ A pLeet of Dreadnoughts can be met and vanquished 
ou the high seas at a cost less than that of a single vessel.” 
‘his statement, among others, was made in a letter sent 
io Mr. Asquith some four years ago on behalf of a group 
of continental engineers who had been made acquainted 
ith a certain design prepared conjointly by the late Sir 
iward Reed and the writer of this article in 1884 when 
ite question of the Navy was a matter of much public 
ciscussion, The engineers alluded to had elaborated the 
design in accordance with the progress of naval architec- 
ture and armament between 1884 and 1909, and had also 
taken part in the development of submarine vessels for 
naval purposes. 

Mr. Asquith formally acknowledged the receipt of the 
j-tter, and there the matter dropped so far as England was 
eoncerned. A different fate, however, awaited an analo- 

‘ous communication addressed by the same group of 
cugineers to a very high quarter in Germany. Action 
(hereupon was at once taken under conditions of a most 
profound secrecy which has been successfully main- 
tained for nearly four years; but, in all such cases, when 
development reaches a scale of great magnitude, the 
number of persons necessarily admitted behind the scenes 
becomes such as to be incompatible with complete con- 
cealment. It is not to be wondered at, therefore, that 
certain particulars of what Germany is doing have begun 
io leak out; and, in view of the astute attitude that has 
just been taken up by Admiral von Tirpitz, it seems desir- 
able for the British public to be given an inkling of the 
true state of affairs. 

The German Dreadnoughts are a ruse de guerre. They 
loom large in popular estimation—and, it is to be feared, 
in that of the British Admiralty also—as the first line of 
battle; but, in reality, they are intended to play a 
secondary part. The stress of conflict will lie with the 
German destroyers and submarines ; and it is only when 
these shall have done their work by placing the enemy’s 
first-class battleships hors de combat that the Dread- 
noughts will be called upon to sally forth and assert the 
dominion of the seas. 

Here, then, is the pith of the matter. The inclusion 
of numerous destroyers and submarines in the German 
naval programme during recent years has been deemed 
a mere ordinary matter of course, and has not attracted 
any special notice. English observers and critics have 
failed, so far at least as published comments are con- 
zerned, to appreciate the elasticity of the terms employed. 
In Germany the authorities know—and the knowledge 
is beginning to find its way outside official precincts 
that while a destroyer, in the ordinary sense of the word, 
means a speedy unarmoured vessel capable of overhauling 
and making short work of torpedo boats and the like, 
there is a new type that is equal to very much more serious 
tasks. A destroyer of this category is speedier than any 
Dreadnought. It lies low in the water, not much more 
than awash, and it fights end on. The only target 
it presents to the enemy’s fire*is a bow shield sloping 
backward and of such shape and thickness as to be virtually 
impenetrable, It serves as the carriage of a single gun 
of maximum power furnished with projectiles that play 
the part of aerial torpedoes; and the gun remains per- 
petually screened except at the moment of firing. The 
vessel can keep the sea in all weathers and can fight 
effectively at the longest ranges. Twenty of these 
destroyers can be built for the cost of a single super- 
Dreadnought, and the German naval experts hold, with 
ample reason, that a super-Dreadnought must inevitably 
succumb if attacked by even five of such small craft. 

Turning now to the question of submarines, it must be 
remembered that these vessels are, by the very nature of 
the case, in much the same predicament as would be a 
terrestrial combatant who should go into battle with 
his eyes bandaged. The commanders and crews of the 
English, French, Russian and American submarines 
hecome blind men when once their craft are submerged. 
They bave to guess their way through the. enveloping 
darkness, aided only by brief periscopic peeps at surface 
attended by the risk of betraying their whereabouts to 
their foes. This is not now the case, to the same extent, 
with the German submarines. One of the engineers 
hereinbefore alluded to—a physicist of eminence——-has 
long keen secretly busy with the problem of absorbed 
light, and has discovered that the energy in question 
becomes, as it were, disseminated through the matter 
impinged upon and assumes a form which, although no 
longer that of ordinary luminance, may yet be re-converted 
into light by means of an apparatus he has devised in 
collaboration with another person. In this way, it is 
found possible during daytime—that is, when the surface 
of the water is absorbing light—for the commander of a 
submerged submarine to see his way fairly well. His 
vision is, indeed, dim, and without any very clear defini- 
tion of the surrounding objects; but he is no longer 
a blind man, and he enjoys an enormous advantage over 
an adversary not equipped with similar apparatus. 
Au royaume des aveugles, les horgnes sont rois. 

German submarines, therefore, have become weapons 
of great menace. They can undertake enterprises against 
hostile fleets under conditions which, for the submarines 
of other Powers, would mean the practical certainty of 
collision and wreck. They can be employed for relatively 
distant expeditions without detection, as they need not 
show themselves in daytime, and can wait for night before 
coming to the surface to renew their stock of air and run 
at full speed. They can put mine fields out of action and 
can even maintain blockades of rivers and ports without 
being seriously interfered with by an enemy’s vessels 
at the surface ; while, if sought for by hostile submarines, 
they can evade,the attack. é 
,©¢ Under these circumstances, it is not to be wondered 
at that Admiral von Tirpitz should, in his calculated 
disclosure of what he said to the Budget Committee of 
the Reichstag, have sought to concentrate the attention 
and efforts of the British naval authorities upon the 
building of Dreadnoughts. The more the resources of 
England are locked up in costly units of huge size the more 
vulnerable will be the defences ot the United Kingdom 
to the new arms now being made ready in Germany 
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THE EUSTON TO WATFORD WIDENING. 


In Toe ENGINEER of June 14th and 21st last there 
appeared full details of this work on the London and 
North-Western Railway, which includes an additional 
double line of railway between Chalk Farm and the 
north end of Bushey Station, whence, by a new railway, 
a connection was being made with the Rickmansworth 
branch, which branch was being doubled from the terminus 
at Watford for a distance of 1 mile 52 chains. At 1 mile 
36 chains from the terminus at Watford on the Rickmans- 
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THE NEW LINES 


worth branch a new railway, 1} miles in length, to Croxley 
Green had been built. The main line widening between 
the western portal of Kensal Green tunnel—immediately 
east of Willesden—and the northern end of Harrow 
Station, also the widening of the Rickmansworth branch 
and the Croxley Green new railway, were opened on 
June 15th, 1912, and on Monday last, the 10th inst., the 
widening north of Harrow and the new connecting line at 
Bushey were brought into use. The accompanying 
diagram shows the latter. Herein will be seen a line going 
west from the new railway and joining the Rickmans- 
worth branch in the opposite direction. This is Railway 


1330 yards in length and a third Kensal Green tunnel 
320 yards in length. The same firm is also the contractor 
for the Baker-street and Waterloo Company’s extension 
from Paddington northwards, which new line will join the 
Euston—Watford widening by a physical junction at 
Queen’s Park, which is 3 miles 60 chains from Euston. 

All the new and widened lines will later on be worked 
electrically in accordance with the scheme outlined in 
our issue of December 20th last. For the present, however, 
the additional lines are being operated by steam. 

The works opened on Monday last include some engi- 
neering features of interest. New station buildings of 
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NEAR BUSHEY 


no little architectural beauty have been put up at Pinner ; 
an additional passenger station has been built at Head- 
stone-lane, between the 12}-mile and 12?-mile posts, 
with platforms-for the widened lines only, and an addi- 
tional opening has been made in two high bridges—one on 
the skew and the other on the square—both the additional 
openings being on the square. Between Pinner and Harrow 
are three heavy cuttings, which together have given 
over 210,000 cubic yards of earth. At Bushey the station 
has been extended so as to provide for the widened lines, 
and new booking-offices, approach, electrically operated 
lifts, &c., have been provided. The widened_line plat- 
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THE NEW VIADUCT AT BUSHEY 


No. 6, the Tumbling Bay Loop, over which trains from 
London may get direct to Rickmansworth and Croxley 
Green without going into Watford. It is, however, not 
yet opened, and probably will not be until the traffic has 
grown. This connection will be of the greatest value 
when the line is extended northwards from Croxley 
Green, as it will then form part of a loop that will rejoin 
the main line somewhere near Tring. 

With the exception of the Tumbling Bay Loop, the only 
portion of the Euston and Watford widening that is 
not completed is the widening between Chalk Farm 
(1 mile 20 chains from Euston) and the present com- 
mencement of the widening, which is at 4 miles 70 chains 
from Euston and 580ft. from the western portal of Kensal 
Green tunnel. This portion of the Euston-Watford 
widening has not been put in hand earlier as the details 
were contingent on the solution of other difficult problems. 
The contract has, however, now been let to Messrs. 
Scott and Middleton, Limited, of Westminster and New- 
castle-on-Tyne, and it includes a third Primrose Hill tunnel 


| forms are on the new curve, as seen in the accompanying 
diagram. 

Then comes the most important work on the length 
opened last Monday. This is the new viaduct at Bushey 
over the river Colne, extending from 16 miles 5} chains to 
16 miles 19} chains. The end nearer London is for 9 chains 
on a curve of 114 chains radius. The viaduct has 18 open- 
ings, the first (from London) of which is a girder bridge 
36ft. 3in. wide over Eastbury-road, and the remaining 
openings are of brick, 44ft. 6in. wide from pier to pier. 
The foundations at the southern or London end are 
generally in chalk and gravel, and the deepest goes down 
to 26ft. At the northern end they are carried down to 
hard gravel and spread, the deepest being 16ft. The 
viaduct is 26ft. 7jin. wide between the stone caps on the 
parapet, and has blue brick facing. 

For a very large number of the residents of Watford the 
new curve will give a quicker service to and from London, 
owing to the High-street (Watford) Station being in the 
centre of the town and in one of the leading thoroughfares, 
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This station was reconstructed, and the details of the work 
were given in THE ENGINEER of June 2}st last. 

it only remains to us to remark that Mr. E. F.C. Trench, 
chief engineer, London and North-Western Raihway, has 
been responsible for the design and construction of the new 
lines and widenings. 








NEW LOCOMOTIVE REGULATOR VALVE. 


A NEW type of balanced locomotive regulator valve, 
known as the ** Ideal ”’ regulator, has recently been brought 


to our notice by Messrs. Evans, Lewis, and Robson, of 
(:wernllwyn Uchaf, Dowlais, Glamorgan. It is manu- 
factured by D. B. McCallum and Son, of Bute Docks, 


Cardiff, and is patented. The outstanding novelty which, 
it is claimed, distinguishes this valve from all others is 
the addition of a combination drain and release valve 
which has a floating seat. The functions of this valve 
and its position relative to the other component parts of 

















Fig. 1—SECTION THROUGH THE REGULATOR VALVE 


the valve will be readily understood by the aid of the 
accompanying drawings, Figs. | and 2 


In the engravings A is the cast iron valve casing, which, 
it will, of course, be understood, is entirely surrounded 
by steam. B the steam passage to the cylinders. 
Operating in a cylinder D formed in the casing is a balanc- 
ing piston H, which forms the lower portion of the main 
valve G. In the centre of G is a smaller valve J, which 
when raised permits steam to enter the passageway C 
and thence to obtain access to the underside of the balanc- 
ing piston H. Leading from the underside of the piston 
chamber D is another piston chamber E, which is con- 
siderably smaller in diameter than D. Working up and 
down in E is a floating valve seating K, which is provided 
with rings so that steam cannot get past it. This works 
in conjunction with the valve L, which is attached to the | 


is 





lower extremity of the stem to the upper part of which the 
valve J is also attached. Leading from the lower part of 
the cylinder E is the passage F, which is termed the drain- 
age or release passage. 

The action of the valve can now be described. When 
the driver revolves the shaft QO by means of the lever in 
the cab the spindle N is caused to rise through the inter- 
mediary of the connecting rods. |t will be noticed that M, 
which is the stock of the main valve G, is slotted. This 
is not the case with the stock of the valve J, so that as 
soon as there is any movement of the regulator lever the 
small valve J is raised. . The area of J being small the 
effort to lift the valve against the steam pressure is not 
excessive. This motion admits steam into the passage C 
and to the underside of the balancing piston H. Before 
the valve J is fully open the valve L has been closed up 
against the underside of its seating K, with the result that 
the main valve G is balanced by the steam pressure on the 
underside of the piston H. The stock M of course, 
slotted so that there may be no attempt to lift the valve 
G before the balancing is brought about by the admission 
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in the passage B and hence in the cylinder D, so that the 
full boiler pressure comes on the top of G and keeys it 
tightly closed. It is pointed out that no steam is wasted, 
as all must pass into the passage to the cylinders, 

As the stem of the valve J descends the feathers i: its 
lower part come in contact with the upper surface of the 
floating valve seating K and force it downwards for a 
certain distance. This is not the full extent of its down. 
ward travel, but we are assured that in practice it is 
always forced downwards on to the stops at the bottom 
of the cylinder E by reason, no doubt, of the pressure 
temporarily existing in the cylinder D when the main 
valve is closed and the pressure in the passage B falls 


It is, therefore, always in the correct position for its 
proper function when the valve is again opened. 
A number of claims are made for this valve. Some of 


these are as follows :—(a) It has all the advantages of a 
balanced valve, while at the same time having the adva- 
hy that when closed the whole boiler pressure is availa! |e 
to keep it steam-tight ; (6) notwithstanding this that it is 
is quite easy to open or shut; (c) the regulator cannot 
stick or leak so that accidents due to these defects. are 
eliminated ; (d) by its use the driver is enabled to attain 
full speed very much sooner on leaving a platform than 
when using the old style of valve, owing to the ease with 
which the * Ideal’ valve can be operated and controlle: 
This, it is urged, renders it specially suitable for use on 
locomotives working suburban traffic; and (e) that the 
valve requires practically no attention when once installed 
We understand that this type of valve has now been in 
successful use on locomotives for an extended period. it 
is claimed to be equally suitable for stationary or marine 
engines, or wherever constant handling o! the regulator 
is required. Some valves of this type are now being cor 
structed for use with large rolling mill engines. 





NEW DRAINAGE PROJECTS IN EGYPT. 


In a lecture on February Ist before the Khedivial 
Geographical Society—-whose home, by the way, i 
the gardens of the Public Works Ministry at Cairo 
Wm. Willcocks attacked in characteristic fashion 
irrigation drainage projects recently taken in hand 
Lower Egypt. Though the audience was small, the lec 
ture was published in full by both the English daily papers 
in Egypt and so will be widely discussed. The lecturer 
prophesied complete failure of the system of drainage now 
being carried out and serious damage to the land after a 
few years’ operation. 

To understand the charges it is necessary to describe 
briefly what is being done, and why it was taken in hand. 
The increased supply of water available in the Delta in 
recent years, the raising of the water levels in the canals, 
and the insufficiency of existing drainage have caused a 
serious rise in the level of the subsoil water or * water 
table,’ particularly in the middle and northern parts of 
the Delta. The result of this high water-table has been 
damage to the crops, especially the cotton crop, and two 
years ago the Government realised that something must 
be done at once to remedy this state of things. Just then 
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Lord Kitchener came to Egypt, and with his usual energ 
required a report on the question which was being some 
what leisurely studied. 


The report was ready in Novem 
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Fig. 2—VARIOUS POSITIONS OF THE VALVE 


of steam to the underside of the piston H. The position 
of the various portions of the valve before there is any 
movement of the regulator lever is shown in the drawing 
No. II., Fig. 2. After the valve J is opened and the valve L 
closed the positions are as shown in drawing No. III. 
It. will be noted that the valve L is closed and the valve J 
opened so that the valve G is balanced and can be readily 
opened. Further movement of the regulator lever then 
causes the opening of the main valve G and the positions 
are then as shown in drawing No. IV. We understand 
that the physical effort required to move the regulator 
to open the valve G, as soon as balancing is brought 
about, is very small, and that, hence, very accurate adjust- 
ment of the exact extent of opening of the valve is possible. 
In closing the valve the first operation is to close the | 
valve J and open the valve L, which causes the cylinder D 
to be brought into communication with the steam passage 
to the cylinders by way of the auxiliary passage way F. 
There will, therefore, still be steam pressure on the cylinder 
D and the valve G will remain balanced. Further motion 
of the regulator lever will close G and there will be no 
tendency for the latter to be suddenly forced ‘‘ home,”’ 
since until G is actually closed balancing continues. 
When G is thoroughly closed, however, the pressure falls | 


ber, 1911, and the proposals based on this report were 
submitted to Sir William Garstin and Sir A. L. Webb, who 
came out to Egypt for the purpose. The proposals were 
approved with some modifications and the work was 
immediately put in hand. 

Under the existing system the drainage water of the 
Delta gravitates either directly into the sea or into the 
lakes which border the sea coast. The central and eastern 
portions of the area drain mainly into Lakes Borollos and 
Menzrleh, which have openirigs to the sea. The western 
portion, which is lower, drains into Lake Meriout by Alex 
andria. This lake is land-locked and the level is kept 
about 8ft. below the sea by pumping, the average daily 
output during the seven months that the pumps work 
being about 2} million tons. The new projects now taken 
in hand involve deepening and enlarging existing drains, 
making new ones where necessary, and pumping all the 
drainage water into the sea at two points, Lake Mariout 
and the eastern end of Lake Borollos. At each pumping 
station a maximum quantity of at least 7,000,000 tons 
per twenty-four hours will have to be pumped to a height 


of about 20ft. at Mariout and 10ft. to 12ft. at Borollos. 


| The existing pumps at Mariout will be superseded and the 
area of the lake will be much reduced. The cost is esti- 
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mated at £2,500,000, and the work is to be finished in four 
years from its commencement a year ago. 

“ In the course of his lecture Sir William roundly con- 
demned much, of the work done by the Irrigation Depart- 
ment during recent years, both in location and design, but 
it would serve no useful purpose to reproduce these charges. 
He also regretted the abandonment of the basin or inun- 
aa system of irrigation, although comparison of the 

--lues of land before and after conversion from basin to 
p voceaialll irrigation is so convincing that Sir William is 
about the only advocate of the old system left in Egypt. 
There were, however, two points of great importance 
which the lecturer raised, with regard to which he has a 
considerable body of expert opinion on his side. One is 
that the pumping of the whole drainage of the central and 
castern parts of the Delta at a single station near the sea 

a mistake and involves amoung other objections the 
pumping of a much greater quantity than is necessary. 
The other point is that since under the new scheme all 
the drainage and escape water must be pumped, the ten- 
dency will be to check the flow in the canals in time of 
Hood and so reduce seriously the amount of fertilising 

red water” which reaches the fields. If the velocity 
in the canals is not kept sufficiently high by free escape 
at their tail-ends the mud will be deposited in the canals 
instead of in the fields and will have to be dug out in the 
annual clearances. 

‘The lecturer had, of course, his own plan to propose, 
which was one put forward in the first instance by M. 
Victor Mosseri and adopted by him on his estates in Lower 
Kgypt. This was drainage by zones or comparatively 
small areas, each having its own system of drainage suited 
to the conditions of the case and its own pumping plant, 
dealing only with true drainage or infiltration water and 
lifting it into the main drain of the existing system. 
Iixcess or escape water from the canals would be led into 
the main drain or into the river wherever possible. In the 
(jovernment scheme, the lecturer claims, all the water 
must be pumped to a height fixed by the lowest drain in 
the whole area, whereas in the alternative scheme only 
a part of the water is pumped only to the height required 
hy the conditions of the zone, while free flow of red water 
can be given in time of flood without addition to the 
pumping capacity. 

There is no doubt that these objections to the adopted 
scheme are held by many others besides Sir William 
Willcocks, and it is possible that the project was considered 
too much as purely a matter of engineering instead of one 
in which agriculturists too had a right to a hearing. The 
Irrigation Department is probably satisfied that the fear 
of a “red water famine ”’ is quite unfounded and knows 
that provision has been made in all canals for a sufficient 
velocity to carry the mud through to the fields, but it 
would be reassuring if some official reply were forthcoming 
dealing fully with Sir William’s two main charges. 








LONDON COUNTY HALL. 


A DESCRIPTION of tie | site ‘of the new Hall for the 
London County Council, with the buildings which formerly 
occupied it, and of the embankment in front of it, was 
published in THE ENGINEER of April 29th, 1910. In that 
article descriptions were given of the chief difficulties 
of the work, viz., the method of supporting the dam 
against the enormous pressure of the Thames at spring 
tides; and the connection of the embankment with the 
abutment of Westminster Bridge. Illustrations were 
given of the strutting for the dam, and of the caisson at 
the upper end of the embankment, as well as details of 
the masonry work. 

As a wall already existed in front of St. Thomas’s 
Hospital on the upstream side of Westminster Bridge, 
it was decided that the main features of the new embank- 
ment should be similar, though they differ in many 
details, and also that they should be in line. The total 
area of the site between Belvedere-road and the embank- 
ment is 64 acres, of which 2} acres is land reclaimed from 
the foreshore. 

The embankment was raised above flood level in April, 
1910, and it was then possible to make more rapid progress 
with the next part of the work, which consisted in clearing 
the site, excavating where necessary to a depth of 8ft 
below Ordnance Datum, and putting down a layer or 
“raft ’’ of concrete 5ft. thick, over the whole area. The 
contract for this work was let to F. and H. F. Higgs, of 
Loughborough Junction. They had been able to com- 
mence the demolition of buildings and part of the excava- 
tion in 1909, and they finished the raft in November, 
1911. The buildings which were taken down were mostly 
of brick, set in cement, and this material, after being passed 
through a stone-breaker, was used in the concrete. The 
raft was constructed as the excavation proceeded, a 
layer 12in. thick being spread over the whole surface. 
This received a cement rendering, and was then followed 
by two other layers, each 2ft. thick. The floor of the 
arches under the embankment are on the same level as 
the top of the raft, and thus give extra cellarage space. 

This raft provides a level area on which to set out the 
building, and this was particularly advantageous for a 
structure which is not rectangular. It is trapezoidal in 
form, narrowed at Westminster Bridge approach, and 
widening as it extends downstream. The Council Cham- 
ber, an octagonal room 3500 square feet in area, and 
55ft. high, is in the middle of the building, whether measur- 
ing from north to south, or from east to west, and from 
this central chamber the whole structure has been set 
out. From the middle of each of the four doorways 
leading from this room perpendiculars are drawn to the 
outer walls, and from these lines the rest of the work is 
set out. 

On the completion of the raft, the next contract was 
for the substructure, ie., that portion of the work below 
street level. For the construction of one-third of this, 
and subsequently for the two remaining thirds, contracts 
were let to Charles Wall, Limited, of Grays. There are 
two floors.in the substructure, the basement and sub- 
basement, and the rooms in these are chiefly to be used 
as stores. The external walls of the whole building are to 
be of Portland stone, with a granite base, but for the inner 
walls of the substructure bricks are employed. Fletton 
and glazed bricks are used for facings, with fillings of 
ordinary stock, except where a heavy weight will have to 





be carried, in which case blue brindles are employed. 
Steel stanchions are also used, and steel joists and concrete 
for the floors. In the embankment and the raft. the 
proportion of the concrete was 6 to 1, but for the floors 
it is 5 to 1, the aggregate being of broken brick, made to 
pass through a jin. ring. Up to the end of January, Chas. 
Wall, Limited, had laid 54 million bricks. Over 2000 
tons of cement had also been used, and 1300 tons of steel 
work erected. They expect to finish the substructure 
by June, excepting about 150ft. of the northern, or down- 
stream, portion of the structure, which is still in the occupa- 
tion of Holloway Bros. 

In 1907 it was thought that the building now in hand 
would accommodate the whole staff of the London County 
Council, including any additions which might be made 
to it before 1914. It is now found that there will not be 
sufficient space, and that it will be advisable to proceed 
with the construction of the remaining portion of the Hall. 
As a first step, the Engineering Department of the County 
Council is preparing the drawings for the extension of the 
embankment, in front of part of Holloway Brothers’ 
premises. As the County Council owns the land beyond 
Holloway Brothers’, this would be a favourable oppor- 
tunity of extending the embankment towards Charing 
Cross Railway Bridge. The next step taken by the Council 
was to ask for tenders for the rest of the building, and 
fourteen selected firms have been invited to compete. 
It is expected that the offer of one of these firms will 
be accepted in the course of the present month (February). 

The work is being carried out by the selected architect, 
Mr. Ralph Knott, by whom it was designed, with the 
supervision of Mr. W. E. Riley, F.R.1.B.A., architect to 
the County Council. 








LIVERPOOL ENGINEERING SOCIETY. 





Art a meeting of this Association held on February 5th 
last two short papers were read, one on “‘The Phenomenon 
of Yield Point in Metals under Stress,’” by Mr. W. Mason, 
A.M. Inst. C.E., and the other on ‘‘ Some Applications of 
Compressed Air and its Measurement,”’ by Mr. G. J. Gibbs. 
The former paper had for its object the presentation of a 
résumé of some of the recent work upon the yielding 
of metals under stress. The author concluded his paper 
with the statement that the rather chaotic function called 
the factor of safety, and that more respectable mixture 
of experience, ignorance and rule of thumb called the 
working stress, do not give satisfaction to the engineer 
who wishes to design rationally and economically. Inves- 
tigation of the uncertainties that swell the dimensions 
of the factor of safety or that are hidden under a multi- 
tude of working stresses, he said, must tend to better and 
more economical design. Take, for instance, the uncer- 
tainties both of material and stress involved in questions 
of impact, concerning which much experimental labour 
has been recently expended. With a more extended 
knowledge of materials and a more intimate understanding 
of the incidence and absorption of impulsive energy he 
asked why there should not be established, even in this, 
the most uncertain and difficult of conditions, more 
rational and in many cases quantitative bases of design ? 

In the second paper, on ‘“‘ The Applications of Com- 
pressed Air,” the author commenced by pointing out the 
disadvantages of the steam hammer, such as the condensa- 
tion of steam in the cylinder and pipes, the large clearance 
volumes at each end of the cylinder, and the failure to get 
the full boiler pressure on top of the piston until the blow 
had been struck. He then described the principle under- 
lying the operation of the pneumatic power hammer, in 
which alternations of air pressure on the hammer piston 
are produced by the reciprocation of a piston in a cylinder 
included in the framework of the hammer, the latter 
piston being caused to reciprocate by means of a rotating 
crank shaft and a connecting-rod. Adjustable valves 
between the two cylinders cause the modification or com- 
plete suppression of the alternations of pressure in the 
hammer cylinder. The author said that when striking 
the heaviest blows hammers of this class gave a fairiy 
good overall efficiency of power transmission from the 
motor driving the crank shaft to the working tup, but 
when light blows were being struck the efficiency fell off 
very considerably. The author then went on to describe 
the action of the compressed air hammer. He said that 
where cheap power was available the employment of 
compressed air for hammer driving was to be commended. 
One brake horse-power at the compressor would deliver 
47 cubic feet of air per hour at 80 lb. pressure, and at 
atmospheric temperature. It thus appeared that if one 
brake horse-power could be delivered to an air com- 
pressor crank shaft for 1.5 lb. of coal the steam boiler and 
air compressor started on an equal footing as regards the 
supply of motive fluid, but out of 100 cubic feet of steam 
issuing from the boiler 30 cubic feet or more were condensed, 
and only 70 cubic feet remained for effective work, while 
with compressed air the whole 100 cubic feet should be 
available. 

The annual dinner of this Society was held at the 
Exchange Station Hotel on Thursday, February 7th, and 
was attended by nearly 200 gentlemen. Professor W. H. 
Watkinson, the President, occupied the chair, and among 
those present were ;—Mr. A. G. Lyster (late chief engineer 
to the Mersey Docks and Harbour Beard), Mr. G. J. Carter, 
Mr. Helenus R. Robertson (chairman of the Mersey Docks 
and Harbour Board), Lieut.-General'Sir Henry Mackinnon, 
the Lord Mayor of Liverpool, and the Mayor of Birken- 
head. In reply to the toast of ‘‘ The Liverpool Engineer- 
ing Society,”’ the President remarked on the usefulness of 
such associations. He said the Liverpool Society had in 
1875 only 51 members, whereas the membership now 
reached over 600. They were happy in having the 
University in such close association with their society. 
One method of bringing about a close association 
which they were about to try was mentioned. The 
Council had decided that on March 8th there should be 
a conversazione at the University of members of that 
association. There would be lecturettes, experiments 
and demonstrations, and he hoped it would become 
an annual event. Other matters their Council were 
considering were their representations on the Consulting 
Committee of the Board of Trade and on the Technical 
Committee at Lloyd’s, 





NORTH-EASTERN RAILWAY ELECTRIFI- 
CATION. 

DurRiNnG the past eighteen months the North-Eastern 
Railway Company has been considering the advisability 
of an extensive scheme for the electrification of a large 
portion of its main and brancb lines serving the colliery 
and industrial areas in Northumberland and Durham 
and the Cleveland district. It is understood that as a 
preliminary to a larger scheme, it has recently been 
decided to make an early commencement upon the 
electrification of the Simpasture branch leading from 
the mineral marshalling yard at New Shildon, near 
Darlington, to the Erimus sidings, at Newport, Middles- 
brough. This branch, which has a length of about 
eighteen miles and is used solely for goods and mineral 
traffic, is carried over the North-Eastern main line at 
Aycliffe, six miles north of Darlington, and subsequently 
joins the Darlington and Saltburn line at Bowesfield 
Junction, Thornaby, from which point forward to the 
Erimus sidings the mineral traffic is carried over indepen 
dent lines. 

New Shildon is the collecting base for the heavy mineral 
traffic from the south and south-west Durham coalfield, 
and the marshalling sidings there are amongst the largest 
in the country. The trainloads have averaged 900. tons 
weight, and in the reverse direction the loads, formed 
almost exclusively of empty wagons, are about 350 tons 
weight behind tender. 

It is proposed to adopt the overhead system of electrical 
working, and the locomotives have been designed to 
work 1400-ton trainloads at a minimum speed of twenty- 
five miles an hour on the level. The running rails will 
be bonded for the return circuit, and at places where 
overhead equipment is difficult a protected conductor 
rail will be erected on the sleepers. The Neweastle-upon- 
Tyne Electric Supply Company, Limited, and its associates, 
the Durham County Electric Power Company and the 
Cleveland and Durham Electric Power, Limited, are to 
supply three-phase current at a periodicity of forty cycles, 
which will be transmitted at 20,000 volts to two sub- 
stations—one at Erimus and the other at Aycliffe—and 
there converted to direct current at 1500 volts. 

Contiacts have during the past month been awarded 
to Siemens Brothers Dynamo Works, Limited, for ten 
electric locomotives, and for permanent way equipment ; 
to the British Thompson-Houston Company, Limited, 
for sub-stations ; and for transmission lines to the British 
Insulated and Helsby Cables, Limited. In addition, 
there will he cable work at the Erimus sub-station, the 
construction of sub-stations at Erimus and Aycliffe, 
alteration of lines and sidings at various places, protective 
measures in connection with telegraph and telephone 
circuits, and six additional sidings at Newport. The mechani- 
cal portion of the engine bodies will be made in the rail- 
way company’s locomotive works at Darlington. The 
scheme will be carried out according to the designs and 
under the direction of Messrs. Merz and McLellan, con- 
sulting engineers, of Westminster and Newcastle-upon- 
Tyne, and it is officially stated that in the event of antici- 
pations being realised from the electrification of this 
section of railway, the principle will be extended through- 
out the Tees-side and Cleveland districts. 








NEW ROLLING MILL AT WEST BROMWICH. 


A NEw mill for the production of steel strip from ljin. 
to 6}in. wide is just being started by Messrs. J. B. and 8. 
Lees, of the Albion Ironworks, West Bromwich. The 
new plant has been constructed from the designs and 
under the supervision of Mr. John W. Hall, consulting 
engineer, of Birmingham. s 

Steam is obtained from a Babcock and Wilcox boiler 
placed close to the canal. The boiler works at a pressure of 
165 lb. per square inch, and is fitted with chain grate 
stoker, Green’s economiser and a superheater capable of 
giving 159 deg. Fah. of superheat. The canal water, 
which is used as feed, is first treated in a Lassen and 
Hjort softener. The engine,-made by Robey, Limited, 
of Lincoln, is a tandem compound condensing engime, 
with drop valves, Edwards air pumps and United States 
Metallic packing for the piston-rods. The governors 
are arranged so that the engine can run at any one of 
four speeds, by merely throwing over a lever. 

The roughing rolls, which are fitted with forged steel 
pinions having double helical teeth machine-cut from the 
solid and running in oil, are driven from the crankshaft by 
cotton ropes, while the cold rolls are driven directly off 
the end of the engine crankshaft. All the shaft bearings 
are self-oiling and the chief bearings on the engine are 
lubricated from tanks supplied by a small pump driven 
from the engine, which lifts the filtered oil and returns it 
for use over again. 

The material to be rolled is heated in a gas furnace 
using gas from a separate producer, the air being heated 
in reversing regenerators of the Siemens type They are 
constructed from working drawings supplied by Mr Hall, 
and are generally similar to others of his design which have 
been at work in the same district for some years. The 
billet and strip shears, roll lathes, ventilating fans, stoker, 
&e., are driven electrically by a continuous current at 
500 volts supplied from a generator directly driven by a 
pair of enclosed compound high-speed engines by Bumstead 
and Chandler, of Hednesford, a similar smaller set supply- 
ing current at 100 volts for lighting the mill, yard and 
offices. Both sets can exhaust into“the condenser of the 
main engine when this is running, and, when it is standing, 
directly into the atmosphere. 

The billets will be unloaded from the railway trucks 
and put into store, and taken thence to the shear by 
an electric overhead travelling crane, the lifting being 
effected by magnets having a special appliance designed 
to prevent the fall of the load should the current be 
accidentally cut off. There are hand travelling cranes 
over both mills to change the rolls and take them to and 
from the lathes. 








ENGINEERING GOLFING SocreTy.—The annual general meeting 
of the Engineering Golfing Society will be held at the Institution 
of Mechanical Engineers, Storey’s Gate, Westmins.er, at 12.30 
p-m. on Wednesday, the 26th inst, 
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ENGINEERING PROGRESS IN THE U.S. NAVY.* 
By Captain C. W. Dyson, U.S.N. 

IN preparing an article under the heading of ‘‘ Engineering 
Progress in the United States Navy,” the ground to be covered 
is of such large extent that, in the greater part, nothing but the 
merest notice of improvements can be given, and only the most 
important points of progress will be detailed. The first and 
most important point of all, as reacting upon the general effi- 
ciency of the navy as a reliable and economical fighting force, 
is the 
Cuoice oF PROPELLING MACHINERY FOR HEAvy VESSELS OF 

MODERATE SPEED. 

In the selection of the type of machinery to be used in the 
above class of vessels, the following points must be taken into 
consideration :— 

(a) General character of the service which the vessel will be 
called upon to perform; whether she must keep the sea for 
long periods, cruising at speeds very much lower than her 
maximum speeds, or whether she will be called upon for very 


14.P. “Delaware” 
S.H.P.““Florida;’ “Utah? “North Dakota” 





Fig. i— HORSE-POWER—SPEED CURVES 


little slow cruising, but shall be held in readiness for dashes at 
high speed from a base to any threatened point. 

(6) Greatest economy realised at the conditions under which 
she will be called upon to operate. This point is important, 
not only from the point of financial saving in reduced fuel cost, 
but in the greater case of fuel supply due to the decreased 
demands. 

(c) Fuel capacity entailed by the demands of the service to 
which the vessel may be subjected. 

(d) Ease of up-keep of the machinery and degree to which 
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the types. Further, the relative values of turbine reduction 
gear, electric propulsion and internal combustion engines for 
propulsion will not be dealt with, for the following reasons : 

The turbine reduction gear and electric propulsion are under 


Comparison of Backing Powers of 
Reciprocating Engine and Turbine Vessels 





Fig. 3—BACKING POWER CURVES 


trial in the naval service at the present time, the reduction 
gear being actually afloat, while the vessel fitted with electrie 
| Is h Lai 





* The results obtained up to date with the reduction gear have 
been disappointing so far as 
the expected economy is 
concerned, the results being 
vitiated by faulty turbines 
and too high a number of 
revolutions of propeller, 135 
per minute, for the type of 
vessel and the speed, I4 
knots. The reduction gears 
have, however, stood up to 
the work well and show 
practically no evidences of 
wear. Results are encourag- 
ing and a great improvement 
is expected when contem- 
plated changes in the turbine 
have been made. Electric 
propulsion not having been 
tried out in actual service, 
it is considered preferable to 
content ourselves with the 
mere statement that shop 
tests of one of the units have 
been very gratifying and 
promise a successful end to 
the experiment, so far as 
economy of propulsion only 
is considered. As to the 
question of propulsion by 
internal combustion engines, 
where large powers are re- 
quired, there appear still to 
be many important problems 
requiring solution before 
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units of sufficiently high 
powers for the purpose 
desired can be built. The 


supplanting of the steam 
engine, both reciprocating 
and turbine, for important 
high-power installations does not appear to be imminent in 
the immediate future. 

Eliminating these three latter methods of propelling naval 
vessels restricts the choice of machinery for this purpose to the 
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Fig. 2—HORSE-POWER—FUEL CURVES 


the vessel, as far as machinery repairs are concerned, can be 
made self-supporting. 

(e) Reliability of machinery when driven at high powers. 

f) Minimum weight and space required for the propelling 
machinery. 

(g) Efficient propellers for manceuvring. 

(hk) Minimum of vibration of hull due to machinery in opera- 





tion. 

(¢) Effect of vertical position of centre of gravity of the 
machinery upon the time of roll of the vessel, in fixing the quality 
of the vessel as a gun platform. 

The question of costs of the different types of machinery 
will not be considered in comparing the relative advantages of 


* Read at the twentieth general meeting of the Society of Naval 
oe and Marine Engineers, held in New York, November 21st and 
22nd, 1912 
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three following methods :—{ 1) By means of reciprocating engines. 
(2) By means of steam turbines, impulse, reaction or a com- 
bination of the two. (3) By means of various combinations of 
reciprocati ines with turbines. 








COMPARATIVE SUITABILITY OF EACH OF THE ABOVE Meriiyys 
FoR NAVAL PuRPOSEs. 


To assist in reaching a decision as to which of the three met |iods 
of propulsion best meets the requirements lettered from (a) to (/) 
a comparison of the performances of the Dreadnoughts [«\,_ 
ware, North Dakota, Utah and Florida can be made ; 
performances include those on preliminary acceptance tyix|s 
and those in actual service. 

In Fig. 1 are given the indicated horse-power speed curvy of 
the Delaware and the shaft horse-power speed curves of {\o 
North Dakota, Utah and Florida. In comparing these curves 
it should be noted that, due to differences in displaceme ts 
and in appendages, the effective horse-power required to vive 
the Delaware a speed of 21 knots will give the Florida and ;)\\» 
Utah 20.82 knots, and the North Dakota 21.1 knots; at }2 


these 


knots for the Delaware, the equivalent speed of the Florida » 4 
the Utah is 12.17 knots and of the North Dakota 12.1 knots, 
Assuming that shaft horse-power is approximately 92.) 





cent. of indicated horse-power in large, well-designed reciproc:t. 
| ing engines, and reducing the indicated horse-power of {)\\> 
Delaware to shaft horse-power, the following table of comparison 
| results :— 


Delaware. North Dakota. Ut 
21 21,1 F 


Speeds of equal E.H.P.'s 


I.H.P. for this speed .. . 28,400 - 
S.H.P. for these speeds. can as . 21,428 27,150 2504 
| Propulsive coefficient equals (per cent.) 
| BSP. +E. .. .. .. 7.176 4 56.8 + 61 
| Cruising speeds of equal E.H.P. Iz 12.1 12.1 
1.H.P. for this speed be “ke 3,608 _ 
8.H.P. for these speeds ica Se od $312 $825 a1) 
| Propulsive coefficient equals (per cent.) 
| ERP+S.ELPL as 74+ .. G41 - 616 


While the Florida curve is shown in Fig. 1, that vessel is 10: 
included in the above table, as the weather conditions durin. 
her standardisation trials were unfavourable and the efficien:\ 
of the propellers fell off greatly, due to these adverse condition -. 
This excessive falling off in efficiency of propulsion under adver. 
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conditions of wind, sea and of ship's bottom are characteristic 

of turbine-driven vessels, and affect requirements (a), (b) and (7) 
t»>alarge degree. Formerly, the favourits method of comparing 
the relative economics of propulsion of reciprocating engine 
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and turbines was by comparing the water per shaft horse- 
| power of the turbines with the water per indicated horse-power 
| of the reciprocator, in this comparison all mention of the large 
' difference between the indicated horse-power required in the 
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one case and the shaft horse-power in the other being carefully 
neglected. i : 

‘he method of comparison in use to-day is the commercial 
one of “ pounds of fuel per knot ”’ at different speeds, and it is 
on this basis that the curves shown in Fig. 2 are constructed. 


ConpDITION oF Fic. 2 CuRVEs. 


Curves A, B, and C,—Actual trial conditions. 
Curve D,—Using same feed temperature conditions as for 


A.—Feed heaters not in use. 
-Feed heaters in use. 

Curve C.—Feed heaters in use. Feed temperature much 
higher than A and moderately higher than B. 

\s practically the same amounts of heating medium for the 
feed heaters were available in each case, it is justifiable to correct 
the British thermal units absorbed by the boilers in A and B, 
by the amount of decrease due to the higher feed temperature 
oi C. Boilers in all cases were of the same type, but for A and B 
they were fitted with superheaters. Boilers being of the same 
type they can be assumed of the same efficiency, therefore the 
actual efficiency may be neglected and a boiler efficiency of 
100 per cent. be used for comparison of performances without 
sensible error in the comparison, Curve B is not exactly 
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comparable with Curves A and C, as it does not include full 
expenditures for all purposes as do the others, and hence it has 
not been reduced to equal feed conditions with C. 

In preparing A, B, C and D, the following formula has been 
used : 
(T — (t — 32)) x W 


Pounds coal per knot per hour ; 
S x 14500 


where 

T = total heat in steam at boiler pressure and superheater. 

t 32 = feed temperature above 32 deg. Fah., 

W = total water evaporated per hour, 

S = speed of ship in knots per hour for which W pounds of 
water are evaporated, 

14,500 = thermal value of 1 Ib. of coal. 

On this plate is also shown a curve of excess fuel for 
the Utah over that required for the Delaware, all the curves 
being drawn with effective horse-powers as abscisse. For the 
efiective horse-power value required for 12 knots speeds of the 
Delaware, the Utah requires, by these curves, 22 per cent. more 
fuel. From the steam logs of the two vessels, the average 
excess fuel consumption of the Utah over that of the Delaware 
at 12 knots is 20 per cent., thus corroborating the results obtained 
from Fig. 2. At the effective horse-power value required for 21 
knots by the Delaware, the Utah requires 1.015 times as much 
fuel as the Delaware, a difference so light as to be negligible. 

From the above results, it appears justifiable to decide as 
follows :—Should the duties of a vessel be such that she be 
required to steam for long periods and long distances at speeds 
much lower than her designed maximum speed, a less fuel 
expenditure per day will be required, and consequently a greater 
cruising radius will be obtained and less frequent re-coaling 
necessitated should reciprocating engines be fitted rather than 
turbines for propelling purposes. Should, however, the vessel 
operate from a fixed base, only doing sufficient cruising to insure 
that the machinery is kept in efficient condition in readiness 
for forced runs to any threatened point, the value of fuel economy 
at low speeds becomes minimised, and, where the maximum 
speed of the vessel does not exceed 21 to 22 knots, either turbines 
or reciprocating engines may be used, the choice being dependent 
upon other factors than economics, which are practically equal 
at these speeds. In other words, for the conditions (6) and (c), 
under which the American battleship fleet operates, the recipro- 
cating engine is preferable to the turbine as a propelling engine at 
the present stage of turbine development. 

The Navy Department is, however, thoroughly alive to the 
advantages to be gained by adopting rotary in place of recipro- 
cating motion in the main propelling machinery of the heavy 
vessels of the fleet, and, while recognising the present advantages 
held by the reciprocating engine in the matter of economy at 
low fractions of designed power, holds itself ready to discard 
the reciprocating engine as soon as the turbine designers can 
demonstrate by actual performance that their claims as to 
equality of economy at low powers with the older machine 
have been realised. It was with this object in view that the 
Department decided to instal impulse turbines in the Nevada, 
and not because the engineers of the Department were 
“ wobbling,” as has been charged. 

Condition (d): Ease of Up-keep of Machinery.—The claim is 
frequently made by the turbine advocates that while the recipro- 
cating engine, when new, is undoubtedly more economical than 
the turbine at small fractions of designed power, this advan- 
tage is soon lost in active service, due to excessive wear of piston 
and valve rings causing large losses through heavy leakage of 
steam. The turbines, not being subject to such frictional wear, 
would, on the other hand, retain their original economy in- 
definitely. Practical experience with both types of engine in 
actual service comes very far from justifying this conclusion. 
In fact, with intelligent supervision, the reciprocating engine, 
particularly since forced lubrication has been applied, holds 
its superiority continuously. When reciprocating engine 
vessels visit the navy yards for their regular overhual, the work 
to be done on the main engines is practically nil, as the machine 
shops and foundries of the battleships are of ample capacity 
to take care of all repairs that may be necessary except such as 
the fitting of a new cylinder or the repair of a fractured bed- 
plate. The above remarks apply only, however, to ships fitted 
with forced lubrication, where the wear of bearings and journals 
has been practically eliminated. 

Tn a letter from the senior engineer officer of the Delaware, 
the following statements occur :—“ January 26th, 1912. Ex- 
amined on each engine one main journal, one crosshead and one 
crank pin brass and found all in good condition. On passage 
from New York to Guantanamo Bay, during a heavy gale a 
quantity of sea water entered the crank pits, but no trouble 
was experienced, although we ran at 19 knots, lubricating with 
& mixture of 40 per cent. oil and 60 per cent. sea water. 








Report B. Recently leads have been taken off several cross- 
heads, after about 30,000 miles steaming without inspection or 
adjustment, and they have been found in excellent condition 
with practically no wear. Between July Ist, 1910, and July 
10th, 1912, the Delaware has steamed 54,627 miles (knots) 
without a hot bearing. About the only wear on the brasses 
on the forced lubrication system is on the crossheads, first, 
then guides and then crank pins. The wearing away of the 
cay rings apparently starts all the other wear.” That is, 
eep the pistons in line and the wear on the running parts is 
practically eliminated. 

These experiences of the Delaware are not unique but are 
corroborated by the experiences of every reciprocating-engined 
vessel of the fleet to which forced lubrication has been applied. 
This system not only ensuring efficient lubrication, but also 
reducing wear on all running parts, decreases the initial friction 
of the engines and reduces to a minimum all shock on crank 
pins, crossheads and main bearings, thus preventing hammering 
out of the white metal and all wearing down out of line. 

When we turn to the turbine engines, however, the case is 
quite the opposite. Fully 99 per cent. of the troubles that occur 
with this type of engine are internal troubles, and consist of 
erosion of blades and nozzles, stripping of blading, heavy corro- 
sion of rotors, diaphragms and turbine wheels, causing destruc- 
tion of balance. All of these troubles require a perfectly smooth 
haven in which to make repairs, and the majority of them require 
dockyard facilities. In the cases of the main engines of the 
three scouts, Birmingham, Salem and Chester, the Birmingham, 
with reciprocating engines, has always been ready for service, 
while her two sisters have been repeatedly laid up at the yards 
for overhaul of the main turbines. 

Evidence of experience leads to the conclusion that a battle- 
ship fitted with reciprocating engines for propelling purposes 
is much less apt to be forced off her station by necessary repairs 
to her engine than is one fitted with turbine engines. 

Condition (e): Reliability of machinery when driven at high 
powers.—From the natures of the two machines, it would appear 
to be safe to decide this condition as being distinctly in favour 
of the turbines, as this type of engine is completely free from 
all reciprocating parts held together by bolts and nuts. Experi- 
ence with the Delaware’s engines, however, lead, to the conclu- 
sion that where proper care is taken to lock all nuts securely, 
and to effectively protect the engines against the shocks of 
reversal of direction of motion, the reciprocating engine can, 
even here, be regarded as nearly on a par with the turbine in 
reliability. 

The full-power twenty-four hour run of the Delaware, made 
without preparation immediately after her arrival home from 
Chili, demonstrates this reliability of the present type of battle- 
ship engines very thoroughly. As stated, without any pre- 
liminary preparation of engines or machinery, the vessel put 
to sea, and upon getting well clear of the land a full-power run 
of four hours was started, during which time the vessel averaged 
21.86 knots per hour. Without intermission the vessel con- 
tinued on for twenty hours longer, averaging for the full twenty- 
four hours a speed of 21.3 knots, the ship automatically slowing 
down as the fires became dirty and the personnel fatigued. 
Upon the completion of the trial a radiogram was received from 
the commanding officer of the vessel reporting that not the 
slightest disarrangement had occurred to either the main engines 
or the auxiliary machinery, and that she was ready for immediate 
service. 

Condition for minimum weight and space required for the pro- 
pelling machinery.—As already shown, the total heat units 
required to be absorbed by the boilers, both for Parsons turbines 
and for reciprocating engine, with battleships of the speed and 
power that now exist, is practically the same in both cases at 
full power. This indicates that, for existing conditions, nothing 
ean be saved in the boiler-room weights or space by adopting 
turbines, as the same boiler power is required in the two cases. 
In the engine-rooms, for these powers, however, the reciprocat- 
ting engine has a decided advantage in both weight and space 
required. -Thus, in the Delaware, North Dakota and Utah, 
the engine-room weights and space required are as follows : 
Delaware. North Dakota. Utsh.t 
Se: ee 


Eng‘ne-room weights, dry tons 864° 69 





Engi..e-room weights, wet tons 919° 80 
Evgine-room, length .. .. .. .. 60ft. 
Engine-room, total width . . ‘ 7 51ft. 
Fngine-room, square feet, floor spac 3 





While the turbines of the North Dakota appear to be about 
on an equality with the reciprocating engines of the Delaware 
in the matters of weight and space, these turbines were extremely 
uneconomical. Modern turbines of this type would require 
an engine-room more nearly equal in length to that of the 
Utah, and the engine-room weights would be considerably 
increased. 

While the reciprocating engine has a decided advantage in 
the features of weight and space required, under present con- 
ditions these advantages would disappear should the necessary 
power to be develo be increased considerably above what is 
now asked for, and the advantage would rest with the turbine. 
Should such an increase of power be called for in future designs, 
or should the ordinary cruising speed be made considerably 
higher than now used, the Navy Department would undoubtedly 
abandon the reciprocating engine and adopt one of its rotary 
rivals for the propulsion of its capital ships. 

Condition (g): Efficient propellers for manauvring.—In con- 
sidering this condition, the relation of the backing powers of 
the vessel as compared with the maximum full power ahead, 
and the time required from full speed ahead until the vessel is 
dead in the water, will be taken as a comparative measure of 
this condition. In Fig. 3 are shown curves of indicated horse- 
power for backing for the Delaware and of shaft horse-power 
for backing for the Salem, the abscisse values being indicated 
horse-power and shaft horse-power in the ahead motion. At 
the low abscissze values, where more boiler power is always 
available than is necessary for the actual ahead speed being 
used, the backing power exceeds very considerably the ahead 
power in use, as when backing for short periods the throttles 
can be opened wide and the boiler power available be made 
use of. 

When all boilers are in use, which in the case of the Delaware 
occurs at 25,000 indicated horse-power for the main engine in 
the ahead motion, and for the Salem at 14,000 shaft horse-power 
for the main engine in the ahead motion, the maximum backing 
powers can be obtained. In the case of the Delaware this maxi- 
mum backing power amounts to 89.2 per cent. of the ahead 
power, while in the turbine vessel Salem it amounts to only 
41.9 per cent. That is, at these points, the backing power of 
the Delaware is 2.13 times as great as that of the Salem—both 
being expressed as fractions of the ahead power. At the 
maximum powers developed by the engines of the two vessels‘ 
the ratio of the percentage backing powers becomes :— 
Delaware = 2.27 Salem. 

These results are further corroborated by the backing tests 
of the Delaware and the Utah upon their preliminary acceptance 
trials, where, with the Delaware going ahead at 21 knots and 
the Utah at 20 knots, the times taken to bring the vessels dead 
in the water were, for the Delaware, 1 min. 52 sec.; Utah, 
4 min. 44 sec. Backing power divided by ahead power :— 
Delaware, 87.5 per cent.; Utah, 35.7 per cent. 

These results are still further corroborated by the destroyers. 
These vessels can easily steam ahead at 16 knots under one 
boiler, but when called upon to manceuvre they invariably, 
as a matter of safety, start a second boiler. 

Conditions (h) and (i) : Minimum vibration of hull ; steadiness 
of hull as a gun platform as affected by machinery.—In judging 
these points it seems only fair to base the decision upon the 





+ Delaware has two sets of triple-expansion engines ; the North Dakota 
hss Curtis turbines: the Utah and Florida) have Parsons turbines. 





results of target practice of the vessels in service. If this is 
done, the decision could be given to the reciprocating type of 
machinery, as the Delaware has just won the championship of 
the battleship fleet, with the Colorado, another reciprocating- 
engine vessel, standing second on the list. From these results 
it appears reasonable to state that, with well-balanced recipro- 
cating engine, no ill effects on gun fire should be expected. 


Conclusions. 


Basing the choice between reciprocating engines and turbines 
for battleship propulsion under existing conditions of speed and 
power upon the above comparison of relative advantages of 
the two types, the advantage appears to rest most decidedly 
with the reciprocating engines, and the Navy Department has 
ruled accordingly. 


CoMBINATION SYSTEMS. 


In the search for economy of propulsion through a wide range 
of speeds various combinations of reciprocating engines and 
turbines have been proposed both by the Bureau of Steam 
Engineering and by the shipbuilders, but only one of the 
systems has as yet heen authorised, and that one is for destroyers. 
It has not yet been tried out in service, but preliminary shop 
tests show a good gain in economy of the main propelling engines 
at cruising speeds. This system, as applied to the destroyers, 
depends entirely for its gain upon the greater efficiency of the 
reciprocating engine at the higher steam pressures over the 
efficiency of high-pressure turbines of the reaction and the high- 
pressure nozzles of the impulse type of turbines, no advantage 
being gained from increased efficiency of propellers, as the 
reciprocating engines are on the same shafts as the turbines. 
From some points of view this combination is undesirable, 
and the gain in service must be considerable to justify its 
retention. 

With the other combination systems proposed calculations 
indicate that if the propulsive efficiency counted upon can be 
obtained these systems will all be very much more efficient than 
either a straight turbine or straight reciprocating engine drive 
at maximum power, will hold a big advantage over the straight 
turbine drive through all ranges of powers, and will hold its 
advantage over the straight reciprocating engine drive until a 
minimum speed of about 11 knots is reached, when the effi- 
ciencies become equal. 

The “ if” exists, however, and is caused by the danger of the 
currents thrown to the rear by the big reciprocating engine 
serews seriously affecting the rate of feed and direction of flow 
of water to the turbine propellers. In addition, there may 
possibly be another source of loss due to heavy leakage of steam 
through the large change valves which must be fitted to control 
the paths of flow of the exhaust steam from the reciprocating 
engines. 

In all of these systems to adapt them to naval requirements 
it is necessary to exhaust from the low-pressure cylinders of the 
reciprocating engines at a pressure of not less than 25 lb. abso- 
lute, when this engine is operating at full power, and to by-pass 
as few of the stages of the turbine as possible in order to obtain 
an increased economy of propulsion through a large range of 
powers. 


TcrBINE CHANGES TO PRopUCE INCREASED Economy. 


The Parsons turbine as it exists in our vessels to-day is, with 
very few exceptions, the same as the turbines of this type which 
were fitted in the initial turbine vessel the Chester. The only 
improvements which have been made consist of changes in blade 
angles, particularly in the low-pressure stages, an increase in 
the number of rows of blades in these same stages, and the 
fitting of nozzles for the admission of auxiliary exhaust steam at 
several different locations along the steam path. 

With the impulse turbine, however, the advance over the 
original naval turbines of this type, those of the scout Salem, has 
been rapid. The number of stages has been very much increased, 
both in battleship and in destroyer turbines, a drum construction 
has been adopted for the lower pressure stages, steam balance 
for propeller thrusts has been provided, cruising nozzles for 
low fractional powers have been fitted. and nozzles for utilisa- 


| tion of auxiliary exhaust are now supplied as in the Parsons 


turbines. 

That these changes in turbines of the impulse type have been 
accompanied by increase in economy has been thoroughly 
demonstrated by experience with the machinery of destroyers, 
the economy of the impulse turbine showing up nearly, if not 
fully, as good as that of the reaction type. No opportunity 
has as yet been offered to obtain a measure,of this economy 
increase with the battleship types of impulse turbine, nor will 
such opportunity occur until the Nevada is ready for trial. 


IMPROVEMENTS IN RECIPROCATING ENGINES TENDING TOWARDS 
INcREASED Economy AND REDUCTION IN WEIGHT. 


The steps taken in pursuit of the above objects are :— 

(1) Increase in steam pressure at engine. 

(2) Change in design of engine framing. 

(3) Increase in piston speed. 

(4) Use of superheat, but to a small degree only. 

(5) Reduction of clearances in cylinders. 

(6) Decrease of frictional losses through steam ports. 

(7) Positive circulation of steam through steam jackets. 

(8) Reduced back pressure in low-pressure cylinders. 

(9) Increased ratio between low-pressure and high-pressure 
cylinders, with consequent increased ratio of expansion of 
steam. 

(10) Application of forced lubrication to all journals, cross- 
head guides, excentrics, and thrust bearings. 

While the following improvements, both with reciprocating 
engines and with turbines, have been made :— : 

(11) Improved condensing apparatus resulting in higher 
vacuum. 

(12) Rational designs of feed heaters based upon the amount 
of water to be heated and amount of auxiliary exhaust steam 
available for heating purposes instead of using the old rule of 
thumb of allowing a fixed number of horse-powers per square 
foot of heating surface. 

(13) Basing steam pipe design upon actual rate of flow of 
steam through the pipes as determined by tests in service. 

(14) Reduction of feed pipe losses to a minimum. 

(15) Improved evaporators and other auxiliaries. 

In addition to the above, the reliability of the machinery 
plant has been improved by :— 

(16) Adoption of high-speed, electric-driven forced-draught 
fans for battleships. 

(17) Turbine-driven forced-draught fans for destroyers, and 
the most important of all— 

(18) The adoption of oil fuel for both battleships and 
destroyers. 

Considering the above changes in detail, the steam pressures 
at the main engines since 1895 have been increased gradually 
from 150 lb. per gauge to 265 lb. per gauge in the high-pressure 
valve chest, resulting in decreased size of engine cylinders and 
in decreased size of steam piping for equal units of power. 

The engine framing of the vertical engines first fitted was either 
of cast steel or built up of steel plates, as shown in Fig. 4. On 
several vessels trouble has been experienced with this type of 
framing, particularly when made of cast steel, and, in addition, 
the weight was high. The Bureau of Steam Engineering, in 
order to overcome these faults, designed and adopted the style 
of framing shown in Fig. 5 for the Kearsarge and Kentucky, and 
this style of forged stee!, built-up framing has been adhered to. 

Since the adoption of this type of framing troubles are un- 
known, notwithstanding the fact that the weight of the modern 
framing per indicated horse-power has been reduced to about 
3.3 Ib. against 54 Ib. for the old. 
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Since the design of engines for the Oregon were laid down 
there has been a gradual increase in piston speeds used from 
900ft. in that class to 1000ft. in the Delaware class. This 
increase in piston speed has been followed by decrease in weight 
of the moving part, and has aided in holding down the weight 
and height of the engine, although the stroke has been increased 
from 42in. to 48in. 

On Fig. 6 are shown lines giving the maximum and minimum 
heights of naval engines for different lengths of stroke, also the 
line of crosshead pin centres and crank pin centres. These 
curves are all for engines having the Bureau's standard ratio of 
4 to 1 between the connecting-rod length and crank pin arm. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


LABOUR’S GREAT DELUSION. 


Srr,—If your correspondents, Mr. J. Hacold Armfield and Mr. 
A. Price Williams, really think I am wrong in contending that 
our income tax figures ace illusory and that labour is under a 
delusion in thinking that it is practically robbed of two-thirds 
of the wealth it produces, will they please name any great 
productive industry out of which capital takes anything like 
twice as much as labour? I am sure if Mr. Armfield will look 
into the matter again he will find that many a unit of the 
national income—many a pound—is counted many times over 
by the taxation authorities within a year and that he is in 
error when he says that the “‘ amount assessed for income tax ” 
does represent actual wealth produced. Capitalists, financiers 
and business people generally trade with one another, and make 
profits out of one another quite as often as out of labour. I 
think Mr. Armfield gives his own case away when he says “ that 
money is simply a symbol of exchange.” Of course it is. 
Wealth may be and is exchanged again and again and the 
profits are counted by the authorities again and again but the 
unit, or the article of wealth or whatever we may call it is 
only produced once. 

As for Mr. Williams’s remark about the acre of land, that is quite 
beside the point. Money circulates but land is fixed. An acre 
of land is just one acre always. The sovereign passes from: hand 
to hand, is entered in book after book, and is frequently taxed 
many times ayear. Mr. Williams’ssneer about Mr. Good being a 
friend of every country but his own is not good enough—like his 
acre of land, it has nothing to do with the relative shares of the 
national wealth taken by capital and labour. The real point is 
this: Labour says it gets only £600,000,000 a year in wages, 
whereas the national income is supposed to be nearly three times 
that amount, and labour imagines, therefore, that it is being 
robbed of a tremendous proportion of what it creates. That 
belief is founded upon income tax figures. But the.e is no 
productive industry in the country in which the proceeds go to 
capital in the proportion of two for labour’s one. The whole 
idea is a delusion. My object in writing was to clear up the 
delusion ; but Mr. Armfield does little, and Mr. Williams 
nothing to assist. T. Goon. 

Shettield, February 8th. 


LOCOMOTIVES IN 1912. 


Srr,—Judging by your footnote to my letter in your issue 
dated 31st January, page 129, there is a misunderstanding as 
to the meaning of my expression “‘ superheating steam tubes.” 
By that expression I meant the actual superheater elements 
inside the large fire tubes. The superficial area of those elements 
or steam tubes is sometimes reckoned as heating surface, but, 
on the other hand, it is often ignored (so far as the evaporation 
of the boiler water into steam is concerned), and it appears to 
have been ignored in the case of Mr. Gresley’s 2-6-0 engine, 
No. 1630. The following comparison between the heating 
surfaces of that engine and those of Mr. Raven’s 4-6—0, No. 797, 
will, I trust, make the matter clear :— 


G.N.R. No. 1630. N.E.R. No. 797° 
sq. ft. 











q sq. ft. 
Heating Surface :-— 

Of ordinary tubes .. .. 981.0 .. 1173.0 
Uf superheater fire tubes 302.8 .. 504.0 
a ee ee 137.0 144.0 

; 1420.8 .. .. 1821.0 
Of superheater steam tub-s.. .. .. _ cp. as | 
Totals 1420.8 2365.0 


I was, of course, aware that the surface of the superheater 

fire tubes was included in the case of the Great Northern engine. 
F. W. Brewer. 

Stevenage, February 8th. 

[On further inquiry we find that Mr. Brewer is quite right, and 
that we have been drawn into our error by a practice which is 
greatly to be deprecated. In the case of the N.E.R. engine 
the surface of the superheater steam tubes or elements is in- 
cluded in the heating surface. It has no business to be. By 
heating surface is meant evaporating surface, and no other 
surface should be included. We have made inquiries on the 
subject, and we are told that there is a lack of uniformity in 
this matter. If that is so, we say that the correct practice 
should be standardised at once or confusion must occur. We 
understand that the inclusion of the elements in the heating 
surface is made still further absurd in many cases by taking 
the outside diameter of the steam tubes. We are glad Mr. 
Brewer has pressed for the correction, as it gives us this oppor- 
tunity of calling attention to a bad practice. It is worth 
observing, however, that, even after deducting 544 square feet, 
the N.E.R. engine has still 400 square feet more heating surface 
than the G.N.R. engine.—Eb. THE E.] 


ERRORS OF THE CINEMATOGRAPH. 


Srr,—A difficulty is suggested by “ P. Q.” as to the apparent 
direction of revolution of his coach wheel in the event of the 
spokes appearing alternately in the positions aa, bb. I venture 
to think that with an ordinary wheel the angular change would 
be too large to produce any appearance of 
revolution, and that the eye would merely be 
conscious of a flashing effect. But if the 
spokes were closer together than is usual an 
appearance of rotation might be produced, 
and the direction thereof should theoretically 
be ambiguous. Probably the brain would 
decide in favour of the direction of rotation 
most familiar to it in the case of carriage wheels. 

The ingenious arrangement whereby slow motion (such as the 
growth of flowers) can be exhibited as an immensely quicker 
movement on the screen, is well known. I have sometimes 
wondered whether it would be possible to take views of, say, 
a falling drop at an enormous rate and run them off for exhibi- 
tion at the normal speed. One could then follow the rapid 
changes which the eye by itself is unable to appreciate. 

February 10th. Immo S. ALLEN. 

[The fall of a drop has been very fully explored photographi- 
cally by Mr. A. M. Worthington—see his book ‘‘ A Study of 
Splashes.” —THE Ep. E.] 
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ATMOSPHERIC POLLUTION. 


We have received the following note from the Coal 
Smoke Abatement Society, of 25, Victoria-street. 
Westminster, S.W. : 


At the conference of delegates of local authorities and learned 
societies convened by the Coal Smoke Abatement Society in 
connection with the International Smoke Abatement Exhibition 
in March last attention was drawn to the desirability of steps 
being taken to decide upon and secure the general adoption of a 
standard method for the measurement of atmospheric pollution 
by smoke and other products of combustion and dust. A com- 
mittee was appointed to “draw up details of a standard soot 
and dust measurement apparatus and methods of its use.” 

The Committee is presided over by Dr. W. H. Shaw, D.Sc., 
LL.D., F.R.S. (Director, Meteorological Office), and its other 
members include Dr. H. A. Des Voeux, M.D., Dr. John Owens, 
M.D., A.M.I.C.E., Dr. R. Lessing, Ph.D., F.C.S., and Mr. F. G. 
Clark (representing the Coal Smoke Abatement Society), Pro- 
fessor J. B. Cohen, B.Se., Ph.D., F.R.S. (Leeds University), 
Bailie W. Smith (Convener of the Air Purification Committee 
of the Glasgow Corporation), Dr. Hawksley (Assistant Medical 
Officer of Health, Liverpool), Mr. J. B. C. Kershaw, F.I.C. 
(Hamburg Smoke Abatement Society), Dr. S. A. Vasey (the 
Lancet), and Mr. E. D. Simon (Smoke Abatement League). 

The method of investigation which, after full inquiry, has now 
been adopted by the Committee as most likely to give satis- 
factory results is that used in the inquiry conducted in 1911-12 
under the auspices of the Lancet with the object of ascertaining 
the degree of pollution of the atmosphere in and around the 
Metropolis. 

The standard apparatus recommended takes the form of an 
enlarged rain gauge having a catchment area of 4 square feet, 
which receives all rain, soot, and other matters falling thereon, 
and deposits them in a large bottle, the contents of which can be 
regularly analysed. 

The Committee’s report and recommendation have recently 
been submitted to all important cities in the United Kingdom, 
with the result.that Birmingham, Bradford, Glasgow, Leicester, 
Malvern, and Newcastle-on-Tyne have already agreed to set 
up the standard apparatus in accordance with the Committee's 
advice, and a large number of other towns are favourably con- 
sidering the proposal. 

The importance of obtaining on a standardised system reliable 
information as to the state of the atmosphere in different parts 
of the country can searcely be over-estimated. The results 
will, it is hoped, throw light upon the purity or pollution of the 
air in different localities. They are also expected to give 
explanations of the prevalence of chest diseases in certain dis- 
tricts, and will record in a uniform and scientific manner the 
effect of efforts to purify the air from smoke, sulphurous gases, 
dust, and other noxious matters. Dr. John Owens, 47, Victoria- 
stieet, Westminster, is acting as hon. secretary to the Com- 
mittee. 








APPRENTICES AND EVENING CLASSES. 

WE have received from David Brown and Sons (Hfd.), Limited, 
of Lockwood, Huddersfield, the following statement concern- 
ing facilities for apprentices over sixteen years of age attending 
evening classes :— 

(1) All apprentices are expected to attend evening classes 
and to follow courses approved by the evening school officials. 

(2) Examinations will be conducted by the evening schools 
at the end of each session, and also a special examination to 
ascertain the progress made by each apprentice at his own 
particular trade or employment will be conducted by a committee 
of the works’ staff appointed by the management. The aues- 
tions set at this examination will deal with subjects such as 
the following :—The care and working of different classes of 
machinery, the use of verniers, micrometers, and other instru- 
ments and tools, and methods of machining or erecting different 
classes of work. 

(3) All apprentices making an average attendance at classes 
of 90 per cent. or over will be allowed half their school fees. 

(+) A record will be kept by the firm of the conduct of every 
apprentice both at the works and at the classes, each one being 
allowed a certain number of marks as follows : 

Homework and general conduct at classes, 100. 

School examination, 100. 

Works examination, 100. 

Timekeeping at works, 100. 

General conduct and efficiency at trade or employment, 100. 

(5) Prizes will be offered at the end of the session to the 
apprentices obtaining the highest number of marks :— 

First prize, value 20s , for those employed in the works. 

Second prize, value 15s., for those employed in the works. 

Third prize, value 10s., for those employed in the works. 

One prize, value 15s., for those employed in the drawing- 
office. 

One prize, value 15s., for those employed in other offices. 

These will be given in the form of tools, books, or instruments, 
according to the choice of the winners. 

In addition to prizes the following advantages will be offered : 

(6) Apprentices making 80 per cent. of the total marks will 
be offered six months’ training in some department of the works 
—to be decided upon by the management—in which they have 
not previously been employed, and will receive an advance in 
wages of Is. per week for the succeeding year. 

(7) All prize-winners will be allowed the full amount of their 
class fees for the year succeeding that in which the prize is won. 

Notre.—The facilities, with the exception of (6), will be 
extended to youths under twenty-one years of age employed 
as machine operators and those employed in the offices. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THE JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. ‘Electrical Installations in Metal Conduits,’ by Mr. 
F. H. Taylor. 

Nortu-East Coat InstitTuTION OF ENGINEERS AND SHIP- 
BUILDERS.—Bolbee Hall, Newcastle-on-Tyne. ‘The Burning 
of Steel,”’ by Dr. J. E. Stead, F.R.S. 7.30 p.m. 

Tue Royat Instirution or Great Britarn.—Albemarle- 
street, Piccadilly, W. ‘“‘ New Gyroscopes and their Applica- 
tion,” by Professor Andrew Gray, F.R.S. 9 p.m. 

Tue Cuapwick Pusiic Lectures, 1913.—The Royal Sani- 
tary Institute, 90, Buckingham Palace-road, S.W. Paper: 
“* Drainage and Sanitary Fittings,” by Mr. H. Percy Boulnois. 
8.15 p.m. 

Puysicat Society or Lonpon.—At the Imperial College of 
Science and Technology, Imperial Institute-road, South Ken- 
sington, S.W. Annual general meeting. Professor G. H. 
Bryan, F.R.S., will read a paper, entitled “‘ The Dynamics of 
Pianoforte Touch,” with experimental illustrations. 8 p.m. 
Editing Committee meeting at 7 p.m. Council meeting at 
7.30 p.m. 

Tue InstiTuTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, Westminster, S.W. ‘“‘ Modern Condensing Systems,” 
8 p.m. The following paper 


by Mr. A, E, Leigh Scanes. 











(for discussion in writing only) is now ready for distribution :— 
“The Design of Volute Chambers and of Guide Passages for 
Centrifugal Pumps,” by Professor A. H. Gibson. Communica. 
tions upon this paper should be sent to the Institution before 
30th April, 1913, when the discussion will be closed. 


SATURDAY, FEBRUARY lira. 


THe Junior INstrruTion OF ENGINEERS.—Annual dinner at 
the Hotel Cecil. 6.30 p.m. 

THe InstiruTion oF ELectricaL ENGINEERS (Scorrisg 
Locat Section).—The Grosvenor, Glasgow. Annual smoking 
concert. 


MONDAY, FEBRUARY 1771s. 

Tue Instirute or SaniraRy ENGINEERS.—Caxton Hal, 
Westminster, 8.W. ‘A Plea for Scientific Research in the Fieid 
of Sewage Purification,” by Mr. A. J. Martin. 8 p.m. 

INSTITUTE OF MARINE ENGINEERS.—58, Romford-roadd., 
Stratford, London, E. ‘‘ The Manufacture of Steel,” by Mr. 
Percy P. Dowden (member). 8 p.m. 

Tue Instrrution or Crvit. ENGINEERS.—Students’ meetiiy 
at the House of the Institution of Mechanical Engineers, Storey 
gate, Westminster, S.W. Vernon-Harcourt Lecture on ‘ Can. |. 
and Canalised Rivers,” by J. A. Saner, M. Inst. C.E. 8 p.m. 

TUESDAY, FEBRUARY 18ru. 

Tue ILLUMINATING ENGINEERING Socrety.-—At the Hou 
of the Royal Society of Arts, John-street, Adelphi, W.C. Pape : 
“The Use of Shades and Reflectors,” by Messrs. J. G. Clark ‘aici 
V. H. Mackinney. 8 p.m. 

INSTITUTION OF CrIvIL ENGINEERS.—At the House of the 
Institution of Mechanical Engineers, Storey’s-gate, Westminster. 
8.W. ‘ Durban Harbour, South Africa,” by Cathcart Willian 
Methven, M: Inst.C.E.; and ‘“ Natal Harbour Works,’ hy 


Charles James Crofts, M. Inst. C.E. 8 p.m. 
WEDNESDAY, FEBRUARY 19rx. 
Royat Society or Arts.—John-street, Adelphi, W.C. 
“The Adulteration of Jam,”’ by Mr. James Cantiie. 8 p.m. 


R0YAL METEOROLOGICAL Socrety.—The Surveyors’ Institu- 
tion, 12, Great George-street, Westminster, S.W. ** Periodical 
Variations of the Velocity of the Wind at Oxford,” by W. H. 


Robinson: ‘‘ Rate of Ascent of Pilot Bailoons”” by J. 8. 
Dines; ‘‘ Meteorological Conditions m a Field Crop,” by 


W. Lawrence Balls. 7.30 p.m. 


FRIDAY, FEBRUARY 2Isr. 


THe Nortu-East Coast INstiruTiIoN OF ENGINEERS AND 
SHIPBUILDERS.—-Bolbee Hall, Newcastle-on-Tyne. ** Surface 
Combustion,” by Professor W. A. Bone, F.R.S. 7.30 p.m. 

THe Roya INsTITUTION OF GREAT BritTArn,-—Albemarle- 
street, Piceadilly, W. ** Horticultural Investigations at the 
Woburn Experimental Fruit Farm,” by Mr. Spencer W. Picker 
ing, F.R.S. 9 p.m. 

THe CHapwick Pusiic Lectures, 1913.—The Royal Sani- 
tary Institute, 90, Buckingham Palace-road, S.W. Paper : 
‘“ Water, Ventilation, and Heating, &c.,” by Mr. H. Percy 
Boulnois. 8.15 p.m. 

SATURDAY, FEBRUARY 22np. 

THe Socrety oF MopEL aND EXPERIMENTAL ENGINEERS. 
Caxton Hall, 8.W. Fourteenth annual conversazione and dance. 
4 p.m. to 11 p.m. 

Tue Roya Instirution oF Great Britarn.-Albemarle- 
street, Piccadilly, W. ** The Properties and Constitution of the 
Atom,” by Sir J. J. Thomson, F.R.S. (Lecture III.) 3 p.m. 


THURSDAY, MARCH 6ru. 


Nortu-East Coast INstiruTioON OF ENGINEERS AND SHIP- 
BUILDERS.—Annual dinner in the King’s Hall, Armstrong 
College, Neweastle-on-Tyne. 6.30 for 7 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A Quieter Tone. 

THERE was less business being done on 'Change in 
Birmingham on Thursday than for several weeks past. Con- 
sumers seemed disinclined to place forward orders except at 
substantial reductions, and these the manufacturers stated that 
they did not feel called upon to make, considering the high prices 
of fuel and of other raw materials. They gave way to a certain 
extent, however, in cases where the booking of further work 
had become desirable. The situation generally is nothing like 
so firm as of late, but it is still hoped that the set back is tem- 

orary and that the trade recovery will be before long resumed. 
Much will depend upon the course of the Balkan war, which 
is at present the chief disturbing factor. Meanwhile the engi- 
neering and ironfounding trades continue well engaged. In 
engineers’ and fitters’ tools as well as in dies and pressing 
machines a considerable amount of business has of late been 
booked, and trade is fairly brisk in boiler tubes, rolling stock 
fittings, nuts and bolts, &e. 


Pig Iron Easy. 
There is a less stringent aspect about the pig iron 


market, and although makers continue well occupied for the 


most part, there are yet some who could do with more work, and 
in these cases lower prices than recently are quoted. South 
Staffordshire cinder forge is about 66s. to 67s., and part-mine 
70s. 6d. to 71s. 6d. There is a fair demand for best all-mine at 
92s. to 97s., and for foundry at about 97s. 6d., with cold blast 
130s. A large output continues to be made of Northampton 
pig iron, which is quoted 72s, to 73s., and also Derbyshire 
descriptions, for which 73s. 6d, to 74s. 6d. is asked. 


Manufactured Iron Easy. 

There is an inclination to quote easier, prices for 
unmarked bars, which are now obtainable at from £8 10s. to 
£8 12s. 6d.,or a little over, delivered Birmingham. Specifica- 
tions are not coming to hand as freely as formerly. ;.The general 
quotation for North Staffordshire bars continues at..£8  1L5s., 
and South Staffordshire marked bars are £10, with 12s. 6d. 
extra for the Earlof. Dudley’s “ L.W.R.O,” brand. With regard to 
plain black sheets, these are in fair demand, although makers are 
willing to take rather less than the open market quotations, 
which are :—Singles, £8 7s. 6d.; doubles, £8 15s.; and trebles, 
£9 2s. 6d. There is a moderate demand for galvanised corru- 
gated sheets for India, South Africa, Australia, and the Argen- 
tine, the quotation remaining £12 to £12 5s. for 24 gauge, f.o.b. 
Liverpool. Moderate inquiries are coming to hand for slit nail 
rods at £9 10s., also for gay strip at £8 10s. to £8 12s. 6d., and 
for hoop iron at £8 15s. 


Steel. 

The position is scarcely so strong as recently for steel, 
but although new business is somewhat scarce there is @ con- 
siderable quantity of work in hand which is keeping the mills 
steadily engaged. Makers quote Bessemer sheet bars £6 to 
£6 2s. 6d.; Siemens, £6 2s. 6d. to £6 5s.; and angles, £8 to 
£8 2s. 6d. 
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G.W. Railway Extension. 

A start has now been made with the work of making 
the new line on the Great Western Railway between Wolver- 
hampton and Bridgnorth. The first section to be dealt with is 
the line as far as Himley, and the preparatory work at Kingswin- 
ford has just been started. The latter work consists of laying a 
nest of sidings which will connect up with Brettell Lane, and 
when this has been accomplished the work of widening the 
idings along to Himley will be undertaken. At the present 
time there is a goods line running from Kingswinford to Himley, 
but that from Himley to Bridgnorth will be an entirely new line. 
it will eut right through the valley from the Crooked House at 


Himley. 


Sewage Disposal Works, 

The Local Government Board has fixed Wednesday 
next as the date of an inquiry into the application of Kidder- 
minster Corporation to borrow £13,500 for the purchase from the 
Karl of Dudley of Bircher Coppice and Dropping Wells Farms 
for the purpose of sewage disposal. The farms adjoin the present 
ewage farm, and it was agreed at the Local Government Board 
inquiry relative to the borough extension that certain parts 
of the present farm should not be utilised for sewage disposal 
owing to complaints which had been made to the Worcestershire 
County Council by the Stourport Urban Council. The inspectors 
appointed to hold the inquiry are Mr, F. O. Stanford and Dr. 
s. W. Wheaton. 


Mines Rescue Station. 

It is reported that all the collieries in Leicestershire 
and South Derbyshire are to be connected up by telephone with 
the new mines rescue station, and it is calculated that by means 
of motor vehicles the most distant pit could in case of accident be 
reached within twenty minutes. Mr. B. L. Wilson has been 
appointed resident instructor at the station, and has been 
directed to proceed to Birmingham University for a course of 
lectures and experiments under Professor Cadman. ‘The coal- 
owners originally intended that a motor vehicle completely 
fitted with rescue apparatus should be held in readiness at the 
station to proceed to any colliery in the wide area, but decided 
eventually that in case of need a local motor service should be 
tried. The new rescue station has been built at Ashby-de-la- 
Zouch, and it is provided with dressing-rooms and baths for 
parties attending for instruction. The drill hall is 40ft. wide by 
5éft. long, with working galleries on two sides and at one end, 
which on instruction days will be charged with gas or foul 
fumes, while the “ rescue ”’ parties are working in these fumes 
amongst tubs, rails, and obstacles such as props, dummy falls, 
&e., reproducing as nearly as possible the conditions they 
might expect after a colliery fire or explosion. The air-tight 
yalleries are fitted with glass-framed screens runniny to the roof, 
and several access doors are provided which may be instantly 
opened in case of mishap to any of the men working in the gas- 
charged gallery 


Reported Iron Tube Scheme. 

It is reported in the Midlands this week with regard to 
the wrought iron and steel tube trade that in future an organised 
attempt is to be made to vest the English export trade in tubes 
and fittings in one central executive with its headquarters in 
Birmingham, which will control the placing of colonial and 
foreign orders. It will also try to regulate selling prices. The 
proposal also embraces the probable buying up by-and-bye 
of some of the smaller works in the trade by the new “ ring,” 
and their closing down, it being considered that there is an 
excess of output in the industry. The scheme will, it is also 
stated, be worked on the German pattern, a similar one having 
been carried out successfully in that country. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Featureless. 

Tue attendance on the Iron Exchange was below the 
average, many merchants and makers, no doubt, absent on 
account of the fog, and consequent dislocation of the railway 
services. There is little new to report in the position of pig 
iron, and buyers appear to be operating at present for imme- 
diate requirements only. Taken on the whole, prices showed 
little change, although there was an easier feeling ruling. 
Finished iron and steel showed little change. Copper was 
again weaker. Sheet lead ruled firm, and English tin ingots 
were about 20s. per ton dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 76s. to 76s. 6d.; 
Staffordshire, 74s. 6d. to 75s.; Derbyshire, 75s. 6d.; North- 
amptonshire, 78s. 6d.; Middlesbrough, open brands, 74s. to 
74s. 6d. Seotch: Gartsherrie, 82s. td.; Glengarnock, 81s. to 
8ls. 6d. (official, 82s.) ; Eglinton, 80s. 6d. to 81s.; Summerlee, 
81s. delivered Manchester. West Coast hematite, 84s. to 85s. 
f.o.t. Delivered Heysham : Gartsherrie, 80s. 6d.; Glengarnock, 
79s. to 79s. 6d. (official 80s.); Eglinton, 78s. 6d. to 79s.; Sum- 
merlee, 79s. Delivered Preston: Gartsherrie, 81s. 6d.; Glen- 
garnock, 80s. to 80s. 6d. (official, 81s.); Eglinton, 79s. 6d. to 
80s.; Summerlee, 80s. Finished iron: Bars, £8 15s. to £9 ; 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 10s. 
to £8 12s. 6d.; Lancashire hoops, £8 15s.; Staffordshire ditto, 
£8 10s. to £8 lis.; sheets, £9 to £9 5s.; boiler plates. £9 7s. 6d. 
to £9 12s. 6d.; plates for tank, girdér and bridge work, £8 10s. 
to £8 12s, 6d.; English billets, £6 12s. 6d, to £6 17s. 6d.; foreign 
ditto, £5 17s. 6d. to £6; cold drawn steel £10 10s. to £10 15s. 
Copper: Sheets, £85 per ton; small lots, 103d. per pound ; 
tough ingot, £75 to £75 10s.; best selected, £75 5s. to £75 15s. 
per ton. Copper tubes, 10jd.; brass tubes, 9d.; condenser 
tubes, 10d.; brazed brass tubes, 9}d.; rolled brass, 7{d.; brass 
wire, 8d.; brass turning rods, 8d.; yellow metal, 6gd. per pound. 
Sheet lead, £21 per ton. English tin ingots, £228 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was also rather 
smaller than usual, and the actual business done could hardly 
be described as of large dimensions. While slack still maintained 
its strong position, there was a rather weaker feeling to note in 
house coal, and increasing deliveries are being made from York- 
shire, Derbyshire and other outside districts. Shipping and 
bunkering coal remained steady, but the tone was generally 
quiet. Quotations :—Best Lancashire house coal, 16s. 10d. 
to 17s. 10d.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 
12s, 7d. to 14s. 7d.; screened steam coal, 11s. 6d. to 13s.; slacks, 
9s. to 11s, per ton at the pit. 


Power from Waste Steam at Warrington. 

p At the works of Monks, Hall and Co., Limited, War- 
rington, a power plant has been put down to utilise the enormous 
volume of steam which has hitherto been allowed to go to waste 
from the various rolling mill engines, steam hammers, &c. 
The plant consists of two 750-kilowatt direct-current mixed- 
= turbo-generators of the Rateau type, built by the 
British Westinghouse Company, together with surface condens- 
ing plant. The electric power generated will be used to drive 
the rolling mills, shears, &c., and it is expected that a great 
Saving in fuel will thus be effected when the plant is put into 
operation, 





Gas-driven Electric Power Station. 

The Lancashire town of Accrington will be the first in 
this country to adopt gas power for generating the current 
for the electricity supply of the district. The plant, which is 
just undergoing its preliminary test, comprises two vertical 
tandem gas engines of 1000 horse-power, each coupled to 
generators made by Bruce, Peebles and Co. The engines have 
been suppled by the National Gas Engine Company, Ashton- 
under-Lyne, and are supplied with gas by a Mond recovery 
plant supplied by the Power Gas Corporation, Limited, Stockton- 
on-Tees. The operation of this pioneer plant will be watched 
with much interest by all municipal engineers. 


Engineering Trades. 

Practically all branches of the engineering industry 
in this district are actively engaged and buyers of machinery 
have much difficulty in obtaining promises of delivery in less 
than three months. In some cases, machine tools, steam tur- 
bines, &c., much longer time for delivery is required. The 
chief drawbacks which manufacturing engineers are beset with 
at present are the high prices of materials and the difficulty 
of obtaining supplies. Nevertheless, in some quarters there is a 
feeling that the peak of the trade curve has almost been reached. 


School of Technology. 

I understand that the Manchester Corporation has 
appointed a special committee to investigate the proposal to 
provide a laboratory devoted entirely to the study of the internal 
combustion engine. In connection with this school the many 
friends of Dr Nicolson will be glad to learn that his health 
has greatly improved, and it is hoped that he will shortly be 
able to resume his duties. 


Portinscale Bridge. 
Largely in deference to the wishes of the lovers of the 
English Lake district scenery, the Cumberland County Council 
has decided not to do away with this old bridge, as had been 
suggested, but to repair it and render it fit for the traffic of the 
district. 


Manchester Association of Engineers. 

The fifty-seventh annual dinner of the above Society 
was held at the Grand Hotel, Manchester, on Friday, the 7th 
inst. The chairman was Mr. Charles Day, the President of the 
Association, and the guests included :—Dr. T. J. Macnamara 
(Parliamentary Secretary to the Admiralty), Sir Edward Donner, 
Sir John 8S. Randles, Sir Alexander Porter, Mr. C. T. Need- 
ham, Sir Thomas Holland, Dr. Dugald Clerk, Dr. Edward Hop- 
kinson, Sir Alfred Hopkinson (Vice-Chancellor, Manchester Uni- 
versity), Mr. H. A. Reed (chief engineer to the Manchester Ship 
Canal), and others. The company altogether numbered about 
200. Dr. Dugald Clerk, in proposing the toast of ‘‘ The Civie and 
Educational Institutions of Manchester and Salford,’ said 
with reference to the recent discussions which had taken place 
on the subject of technical education in this country and in 
Germany, that, after all, the lessons of the workshop were quite 
as important as the lessons of the laboratory. Nothing could 
check the progress of Manchester and the district in the manu- 
facture of textile machinery. He said that too much notice 
was taken of foreign inventors, while those in our country were 
apt to be lost sight of. Again, on the subject of education, he 
said that the number of evening students in technical subjects 
in Germany was very few compared with those in this country, 
the Manchester School of Technology alone having between 
8000 and 9000, while in the whole of Germany there were only 
about 1200. The toast, “* Prosperity to the Manchester Associa- 
tion of Engineers and the Engineering Profession,” was proposed 
by Sir Thomas H. Holland, who suggested the establishing in 
Manchester of a great engineering museum. The toast was 
replied to by the chairman, who referred to the proposed 
laboratery for internal combustion engine research in connec- 
tion with the Manchester School of Technology. He welcomed 
the idea and considered that much valuable work might be 
accomplished in such laboratories. 


BaRrrow-IN-FurRNEss, Thursday. 
Hematites. 

Business in the hematite pig iron trade is very satis- 
factory. There is a good brisk demand for iron all round and, 
whilst orders in plenty are held, new contracts are coming to 
hand for deliveries to be made in the future. The consumption 
of iron locally is well maintained, a huge tonnage being used 
by steel makers and others in the Barrow and Workington dis- 
tricts. On outside account the position is equally satisfactory. 
The whole of the iron being made is going into prompt use. 
Prices are firm with makers quoting 86s. 6d. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron, a rate that has 
been ruling now for some time. The demand for high-class 
sorts of iron is brisk with inquiries from all sources, including 
the Continent. This class of iron is of high price. There is 
nothing being done in the warrant market. Prices are very 
seldom quoted. The cash quotation at present is in the region 
of 82s. per ton. : 


Iron Ore. 

Throughout North Lancashire and Cumberland there is 
a brisk state of affairs to note in connection with the hematite 
iron ore trade. A big volume of metal is being raised, and this 
is not only finding a ready outlet in the immediate district, but 
is being sent to the Midlands, Scotland, the East Coast, and 
other centres. Foreign shipments of ore are now very rare. 
Prices are firm, with good average sorts quoted at 18s. 6d. and 
the best ores are still at 27s. per ton net at mines. The demand 
for Spanish ore is well maintained, and best sorts are quoted at 
23s. 6d. per ton delivered to West Coast furnaces. Regular 
supplies are being landed at Barrow, Workington, and other 


ports. 


Steel. 

The steel trade is well employed, and there is really 
nothing that is new to report connected with it. The new 
business coming to hand is quite satisfactory, and the present 
prosperity will be continued for some time to come. From the 
Barrow Stee! Works rails, ship plates, &c., are being turned 
out in large quantities, besides other smaller steel sections, 
and from the Moss Bay works in Cumberland there is a big out- 
put of steel rails and axles, and wheels are being made at the 
Derwent Works. The general demand for steel is brisk. Heavy 
sections of rails are at £6 15s. to £6 17s. 6d. per ton, and ship 
plates are quoted at £8 15s. per ton. Amongst other steel 
sections tin bars are at £6 7s. 6d., steel billets £6 10s., and hoops 
£8 15s. per ton. 


Shipbuilding and Engineering. 

These trades are busily employed in every department. 
Work on the Japanese battle-cruiser Kongo is being pushed on, 
but it will be some time yet before she is ready to undergo her 
trials. Part of the machinery for a similar vessel being buut in 
Japan is on its way to the Far East, and another shipment is to 
be made. On the shipbuilding side of the Barrow yard there is 
a lot of work to be done yet to the Turkish battleship before it 
is ready for launching. _H.M.S. Delhi will also be a few months 
before she is put into the water. 


Fuel. 

The demand for coal is brisk, with good steam sorts 
quoted at lis. to 20s. per ton delivered. The demand for coke 
is very brisk, and East Coast sorts are quoted at 33s. per ton 
delivered, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Round the Works. 

Wir the exception of some departments of the light 
castings trade, work in the iron and steel industries here con- 
tinues as good as ever, and one is continually hearing of exten - 
sions. Amongst the latest to be notified are new shops being 
erected at two armament works by a Chesterfield firm of engi- 
neers. Another armament firm is making important extensions 
of its planing plant. Of fresh contracts booked the outstanding 
one is for a Spanish battleship, which it is understood is to be 
built in the yards of a Sheffield firm. The Birmingham Corpora- 
tion is in negotiation with the Koppers’ Coke Oven and By- 
product Company, of this city, for the installation of fifty-four 
coke ovens. A year or so ago the firm put down about a dozen 
of these ovens as an experiment at the Corporation’s Saltley 
Gasworks, and their success has led to the present transactions. 
The figure mentioned for the fifty-four ovens is £32,000, but the 
total cost of the plant will be, it is estimated, somewhere about 
£60,000. Another Sheffield firm, Princeps and Co., secured 
the contract for supplying its patent wedge metallic packing 
to H.M.S.’s Melbourne and Sydney and the cruisers Audacious 
and King George V. It has similar work on hand for other 
warships, including H.M.S. Iron Duke and Marlborough. The 
Central Argentine Railway has placed some good orders in the 
city, no fewer than six firms sharing the contract for springs, 
picks, and shovels, spring steel, and axles. A considerable 
tonnage of iron pipes is being made at a local works for the 
Killkee sewerage undertaking, and through a London firm of 
contractors the Swansea Corporation has placed an order in 
Sheffield for castings. Not the least of the bookings during the 
week is that secured from the Buenos Ayres and Western Rail- 
way Company for boiler tubes. The annual tenders for a year’s 
supply of files and rasps to the Admiralty are now in the hands 
of makers, the quantities specified being 18,124 dozens of various 
sizes. 


Narrow Profit Margins. 

If work is running at high pressure in the heavy engi- 
neering departments, the same is quite as true of most of the 
lighter sections of the industry. The demand for files, tool steel, 
spades, shovels, and picks, and edge tools is extraordinarily 
strong, and makers have no little diificulty in coping with orders. 
This state of things is reflected in the report to be presented next 
week to the members of the Sheffield Chamber of Commerce 
and Manufactures, which declares that “a pleasing feature of 
the present boom is the fact that the prosperity is being partici- 
pated in by every local industry, whether armaments, heavy 
and light steel, iron, tools, files, cutlery, and plate. Much of the 
pressure on the works has been due to the unprecedented 
demand for armaments and also to the abnormal activity in 
shipbuilding, engineering, and railway material.’ The report 
also calls attention to the fact that notwithstanding the loss 
of two months’ production owing to the colliers’ strike there is 
solid ground for the belief that the ten months’ turnover will in 
the aggregate equal that of any previous complete year. On the 
other hand, however, manufacturers have equally solid ground 
for the complaint that profits last year were not consistent with 
the enormous amount of work turned over. One steel manu- 
facturer told me in conversation that things were not at all as 
they seemed, since beside increased costs through legislation and 
higher wages raw materials have been at such a high level that, 
with the difficulty which frequently existed of raising selling 
prices, the margin of profit was not at all what some people 
imagined was the case. 


Raw Material. 

There is still very little change to report in the price 
movements of raw material here. This applies equally to West 
and East Coast hematite iron and Derbyshire and Lincolnshire 
pig iron. Regarding the Derbyshire make, the present situation 
is that owing to the uncertainty of the warrant market, users 
are hoping the effect will be the lowering of prices, but there is 
at present no disposition on the part of makers to come into line 
with these views. In fact, at the current prices selling has been 
done quietly during the past week, though, of course, there has 
at no time been anything of a rush. So far as the Lincolnshire 
market is concerned, people are not buying just now. There 
have been various inquiries, but most of these are for delivery 
in three months. There are probably several things which 
militate against users buying ahead, including the check caused 
by the renewal of the Balkan War and the curious state of the 
speculative market. From some quarters small premiums 
would be offered for immediate delivery, but iron is scarce and 
makers are not disposed to sell for short periods except at good 
prices, being well booked ahead. The quotations stand at 
about as follows :—East Coast mixed hematites, 89s.; West 
Coast, 95s. to 98s. 6d.; Lincolnshire foundry, 74s. to 75s.; 
forge, 73s. to 74s.; basic, 76s. 6d.; Derbyshire, No. 3 foundry, 
73s.; No. 4, 72s.; forge, 70s. 6d. 


Billets. 

Makers of Bessemer and Siemens billets report plenty 
of work in hand. ‘* We seem to be running along in a very 
level manner just now,’’ one maker assured me this week. 
Quotations are :—Bessemer acid, £8 5s. to £8 10s., the latter for 
small lots: Siemen’s acid, £8 15s. to £9; basic, £6 17s. 6d. 
to £7 7s. 6d. Best Swedish billets, ingots and bars are unchanged 
from the last quotation. 


Fuels. 

The local steam coal market has gone a little easier, 
but so far as forward business is concerned there is no weakness 
on the part of collieries, and although at the moment many 
large buyers are disinclined to close there is no doubt that when 
the shipping season opens values will advance, especiaily as the 
demand for industrial consumption promises to be fully main- 
tained for some time. Usually at this time of the year many 
collieries have heavy stocks on the ground, accumulated during 
the “off” shipping season, but this year, generally speaking, 
they are comparatively small ones. The effect of this will be 
felt when the shipping season has really commenced, as with 
smaller stocks the demand on production will be increased, and 
if, as is fully expected, that for shipment compares well with last 
year, there is no telling how high prices may rise in the season. 
Having this in view collieries are naturally adopting a very 
decided attitude with regard to forward sales. Opinions on 
future values, however, are very diverse. Small steam fuels 
are in active demand, many buyers having difficulty in obtaining 
full contract deliveries. Current quotations are :—Best South 
Yorkshire hards, 12s. to 12s. 6d.; Derbyshire, lls. 9d. to 12s.; 
second qualities, 10s. 6d. to 11s. 9d.; steam cobbles, 10s. to I Is.; 
washed doubles, lls. 6d. to 12s. 6d.; seconds, 10s. to ls. per ton 
at pit. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Weakness in Pig Iron Warrants. 

Tue Glasgow warrant market has shown further weak- 
ness since last report. Selling that brought down prices is 
reported to be mainly on the part of the South, and started in 
the first instance alongside a general depression in metals. 
The statistical position appears to be quite sound, and improved 
shipments have taken place, so that an early recovery in prices 
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has been anticipated. A feature of the business has been the 
very unusual one of three months’ prices being depressed 
below the cash rate, transactions for that delivery taking place 
from 65s. 1}d. to 64s. 6d., and afterwards fluctuating to 65s. 9d. 
Cash business has been done from 64s. 9d. to 65s. 3d. and back 
to 64s, 94d. Comparatively little has been doing for delivery 
in one month, and the figures have varied between 65s. 6d. and 
66s. Transactions have also been recorded at 65s. 1}d. two 
= 65s. for April 23rd delivery, and 66s. for April 15th and 
24th. 


Steady Market for Scotch Pig Iron. 

The tone of the Scotch pig iron market has been steady, 
there being no reason in the present circumstances of the trade 
for prices following the course of warrants. There are 92 
furnaces blowing in Scotland, compared with 84 at this time last 
year, and it is understood that the output is readily going into 
consumption. Ordinary Scotch pig iron remains unchanged in 
value, and variations in quotations of special brands are few 
and unimportant. Govan and Monkland are quoted f.a.s. at 
Glasgow, Nos. 1, 77s.: Nos. 3. 75s. 6d.; Carnbroe, No. 1, 80s. 6d.; 
No. 3, 76s. 6d.; Clyde and Calder, Nos. 1, 82s.; Nos. 3, 77s.; 
Summerlee and Gartsherrie, Nos. 1, 82s. 6d.: Nos. 3, 77s. 6d.; 
Langloan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; 
No. 3, 81s.; Eglinton, at Ardrossan or Troon, No. 1, 77s.: No. 3, 
76s.; Glengarnock, at Ardrossan, No. 1, 83s. 6d.- No. 3, 78s. 6d.; 
Dalmellington, at Ayr, No. 1, 78s.: No. 3, 76s.; Shotts, at 
Leith, No. 1, 82s.; No. 3, 77s.; Carron, at Grangemouth, No. 1, 
83s.; No. 3, 78s. per ton. Scotch pig iron shipments are moderate 
in amount, and just about equal to what they were at this time 
last year. Canada has so far taken only a small supply, and 
South America’s purchases have fallen behind to a considerable 
extent, but there is a substantial increase in the quantities sent 
to Italy and the Far East. 


Finished Iron and Steel. 

The Glasgow carters’ strike, which has now been in 
existence four weeks, is tending greatly to impede deliveries of 
both raw and finished material in connection both with the steel 
and ironworks, particularly the latter. Orders are most difficult 
to execute out of warehouses, and also from some of the works, 
owing to a want of cartage, and it is reported that the incon- 
venience is most severely felt in the case of the trade in black 
sheets, for which the inquiry has been very pressing. At some 
of the malleable ironworks short time has been forced on the 
management through want of loading and discharging facilities. 
The fresh business coming to hand for finished iron has only been 
of moderate amount. There is a fair inquiry for bar iron 
and for the usual run of structural material for home use, but 
delivery for reasons above explained is very unsatisfactory. 
Seotch crown bars are quoted at Glasgow £8 10s., best bars 
£8 17s. 6d., and best horse-shoe iron £9 per ton, less the usual 
5 per cent. discount. There is full, and in not a few instances 
pressing, employment at the steel works, whose order-books 
are all well filled. The makers are not in the least anxious on 
account of the quietness in the placing of fresh business, their 
anxiety being how to meet the requirements of their customers in 
the meantime. Steel angles are quoted £8, ship plates £8 7s. 6d., 
bars £9, and boiler plates £9 2s. 6d., all less 5 per cent. discount 
for Clyde delivery. 









Shipbuilding and Engineering. 

Work in a number of the Clyde shipyards has been 
interrupted to a considerable extent recently by high tides, 
owing to the excessive heavy rains, which have flooded the yards 
and made it impossible to carry on the work at the stocks. Much 
trouble has also resulted from the Glasgow carters’ strike, on 
account of which it has been impossible to obtain adequate 
supplies of various kinds of material. The shipyards are for 
the most part very well circumstanced as regards orders, but it 
may be noted that there is undoubtedly a falling away in the 
inquiries for new vessels. A long time must elapse, however, 
before this lack of new business could produce much effect on 
the state of employment, so that little or no anxiety is felt on the 
subject. The marine engineering shops are very busy, and some 
of them have been extending their works, and boilermakers 
are also well supplied with work. General engineers. bridge- 
builders, and makers of a variety of engineering requisites 
are doing well. The locomotive works are likewise doing a very 
good business, and the 7000 men employed at the North British 
Locomotive shops at Glasgow have just had their wages advanced. 
These works are, of course, distinct from those of the railway 
companies, where there is also considerable activity in the 
construction and repair of rolling stock. 


The Coal Trade. 

An increasing business is being done in the Scotch 
coal trade. Shipments show a considerable advance on those 
of this time last year, and at not a few of the ports there have 
been more vessels awaiting cargoes than could be readily sup- 
plied. The prices of shipping coal are firm. Steam and house 
coals are quoted f.o.b. at Glasgow 13s. 6d. to 14s. 6d., splint 
coal lds. to 15s. 6d., treble nuts 14s. to 14s. 6d., doubles and 
singles 13s. 6d. to 14s. per ton. The business in house coal has 
been very active, and prices have been advanced in some p!aces 
to the domestic consumer. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Shipyard Extensions. 

As a result of the boom in shipbuilding, large altera- 
tions and extensions are being made to several of the shipyards 
on the North-East Coast. At the present time no fewer than 
eight new dry docks are in the course of construction. These 
include two for Smith’s Dock Company, alongside its existing 
docks on the Tees at Middlesbrough ; one in contemplation by 
Brigham and Cowan, of South Shields. for construction near 
the South Dock, Sunderland : one for the Middle Dock Cornpany. 
South Shields. on the sito occupied by J. T. Eltringham and 
Co.’s shipyard ; while Swan, Hunter and Wigham Richardson 
are about to commence operations on e large additional graving 
dock at Wallsend-on-the-Tyne. This will be 485ft. in length, 
70ft. in width at the entrance, and 24ft. depth on the sill. Ex- 
cellent progress is being made with the work of levelling the site 
of the new naval construction and equipment yard of 
Armstrong, Whitworth and Co., are building at Walker-on-the- 
Tyne. One of the building berths is about 900ft. long, while 
another is nearly 1000ft. The workshops have already been 
erected, and it is expected that the yard will be in working order 
this spring. 


Cleveland Pig Iron. 

The market has been very unsettled this week through 
the operations of speculators in warrants, and values have fallen 
considerably. Buyers are very backward, and no business of 
importance has been done. The downward movement was 
unlooked for, as the statistical situation is so excellent, and there 
are many other circumstances which show that good trade 
should rule. The outlook, however, remains quite sound. 
Makers are so fully booked with orders thet they can afford 
to look on at the speculative variations, but merchants are 
severely handicapped by the hesitancy occasioned among 
buyers. The make of pig iron on the North-East Coast has 


been slightly increased this week by the blowing-in of one or 
two furnaces, and the additional output promises to be not only 
fully taken up, but to prove inadequate for the spring demand. 
Quotations are more or less nominal. 


Serond ands quote, 











65s. 3d. for f.o.h. delivery of No. 3 C.M.B. Cleveland pig iron, 
No, 4 foundry and No, 4 forge, but buyers are not prepared to 
do business with warrants fluctuating so violently. No. 1 
Cleveland pig iron is put at 67+. 9d., and mottled and white iron 
each at 64s. 9d. Makers, however, decline to operate on the 
foregoing prices. The price of Cleveland warrants stands at 
64s. 8d. cash buyers. 


Hematite Pig Iron. 

There is very ‘little change to report in the hematite 
pig iron trade. Makers are kept fully employed in attending 
to orders they have on hand, and in endeavouring to satisfy 
their customers. They are experiencing a very full demand for 
their iron. Local steel makers are very big consumers, while 
on general home account there is plenty of trade being offered 
and good sales vw ould be recorded if there was more iron available 
for early delivery. Continental consumers are also receiving 
fair quantities of hematite pig iron from this district. Though 
possibly small odd lots of Nos. 1, 2 and 3 East Coast hematite 
pig can be obtained from merchants at 6d. less. the general 
quotation of makers is 83s. for both forward and early delivery. 


Iron-making Materials. 

The ironmasters are at last getting some relief in the 
cost of their materials, both ore and coke being cheaper than 
they have been for several months past. Merchants a short 
time ago were quoting up to 23s. 6d. for Rubio ore delivered at 
Teesside works, but the quotation has now been reduced to 
about 22s., but this figure is still more than consumers will 
give. TIronmasters are not badly off for ore at present, and can 
afford to wait. No contracts of importance are being made 
just now.s There is now a better supply of coke and several 
new furnaces are being put into blast in the North. Supplies 
of furnace coke are obtainable at 25s. per ton, delivered at works. 


Galvanised Sheets. 


Tron and steel galvanised and corrugated sheets are 
in very full production in this district and the manufacturers 
are well enough supplied with contracts to keep them fully 
occupied for months to come. The quotation for sheets, 24 
gauge, is £12 15s. to £13 f.o.b., less the usual 4 per cent. 


Manufactured Iron and Steel. 

Encouraging accounts continue to be given of the 
manufactured iron and steel trades. On every hand there is 
great activity, the output being the heaviest recorded for some 
time past. One of the greatest features of the trade during the 
past few months has been the success of local manufacturers in 
securing large contracts in the face of keen foreign competition. 
The work on hand on continental account is of a very extensive 
character. There is no abatement of activity in the steel trade, 
excellent orders being held for all descriptions. Some firms have 
been unable to supply shipbuilding steel to the extent of the 
requirements of shipbuilders, and in some cases the construction 
of vessels has been delayed in consequence. The works engaged 
in the manufacture of bars are fully occupied and production 
is on an exceptionally large scale, while the plate and rail mills 
are busily employed on large contracts. Under such encourag- 
ing conditions prices of all classes of material are firmly main- 
tained. Common iron bars are £8 15s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; iron ship plates, £8: iron ship angles, 
£8 15s.; iron girder plates, £8 2s. 6d.; iron boiler plates, £8 17s. 6d. 
iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
packing iron, £6 15s.; light iron rails, £7; steel bars, basic, 
£8; steel bars, Siemens, £8 5s.; steel ship plates, £8 5s.; steel 
joists, £7 7s. 6d. to £7 10s.; steel ship angles, £7 17s. 6d.; steel 
sheets, singles, £8 15s.; steel sheets, doubles, £9; steel hoops, 
£8 2s. 6d.; steel strip, £8, all less the usual 24 per cent. f.o.t. 
Steel rails are £6 15s., and steel railway sleepers £7 2s. 6d. net 
f.o.b. Cast iron railway chairs are £4 10s. to £4 12s. 6d.; cast 
iron pipes, Ijin. to 2in., £6 12s. 6d. to £7; 3in. to 4in., £6 5s. 
to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.; and cast iron columns, 
plain, £7 to £7 5s., f.o.r. at makers’ works. 


Shipbuilding and Engineering. 

There is a continuance of activity at the shipyards 
on the North-East Coast, and this is likely to be so for a long 
time to come. The builders are now in very good positions. 
There is nothing speculative in the demand for new vessels ; 
they are mostly for well-known shipping firms in established 
trades. It is stated that there are close upon 150 vessels, large 
and smgll, under construction on the North-East Coast. Inquiries 
are fairly plentiful just now, especially for oil tankers. It is 
understood that Sir W. G. Armstrong, Whitworth and Co. have 
received a provisional contract from the Government for the 
construction of a warship to be ordered during this financial 
year, while the propelling machinery, it is stated, will also be 
ordered from a Tyne firm. A contract has also been placed 
with the same company for another armoured cruiser for the 
Norwegian Government. It was reported this week that Sir 
Raylton Dixon and Co., Middlesbrough, had secured the con- 
tract for the construction of a vessel 375ft. long and for another 
steamer of somewhat smaller dimensions, both for the Booth 
Steamship Company, Liverpool. The ship repairers are doing 
well, as is only natural as the result of the abnormally bad 
weather at sea recently. The various departments of the engi- 
neering trade are for the most part very busy. Marine engi- 
neers are being taxed to their utmost to have orders pushed 
forward to completion. The Admiralty contract has been 
entrusted to Parsons Marine and Turbine Company, Wallsend, 
for the propelling machinery for one of the two light armoured 
cruisers being built in the Royal Dockyards. 


Coal and Coke. 

A quiet feeling characterises the coal market. There 
is at present very little disposition to do business, but quotations 
appear to be settled and steady. Meanwhile collieries are very 
busy with plenty of orders to execute. Gas coal is, if anything, 
rather easier, and deliveries are commencing to show some 
falling off. A sale of best Durham gas coal is reported at 
lds. 6d., but the general market quotation ranges from 14s. 9d. 
to 15s. 1$d., whilst second kinds are 14s., and Wear specials 
lés. 6d. The large demand for bunker coal is met by a full 
supply. Ordinary Durham bunkers are 14s. 14d. to 14s. 3d., 
and specials 15s. 6d. to 15s. 9d. Household coal keeps fairly 
steady, ordinary Durham kinds being 16s. and best kinds 17s. 
Coke is steady with only a moderate amount of business. Aver- 
age blast furnace kinds are quoted 24s. 6d. to 25s. (id. delivered 
at Teesside works; best foundry coke, 28s. 6d. to 30s. f.o.b.; 
and gas house coke, 17s. to 18s. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


State of the Coal Trade, Cardiff. 

OnE of the leading subjects of discussion in the coal- 
field this week has been the question of wages. As tersely put 
by the public, owners want a reduction, but the men crave 
for an advance. Points are cited in evidence on both sides, 
so the matter has been wisely laid before Lord St. Aldwyn, 
and his judgment is to be given in due course. There was a 
degree of quietness last week in the steam coal trade, which was 
not confined to any particular branch. Tonnage arrivals 
were much below requirements, but colliery owners were 
sanguine of improvement in a short time, as foreign and home 
needs were known to be large. There was no appreciable change 
in house coal. Latest :—A slow and easy market for steam 





coals was the statement on "Change. Quotations :—Best 
Admiralty large steam coal, 18s. 3d. to 18s. 6d.; best seconds, 
17s. 6d. to 18s.; seconds, 17s. to 17s. 6d.; ordinaries, 16s. (ij 
to 17s.; best drys, 17s. 6d. to 18s. 3d.; ordinary drys, l6s, to 
17s.; best bunker smalls, 14s. 6d, to 15s.; best ordinaries, 14., 
to 14s. 6d.; cargo smalls, 13s. to 13s. 9d.; inferiors, 12s. 6d. to 
13s.; washed smalls, 15s. to 15s. 6d.; best Monmouthshire blac 
vein, large, 17s. to 17s. 3d.; ordinary Western Valleys, 16s. «|, 
to 17s.; best Eastern Valleys, 16s. to 16s. 6d.; seconds, 15s, |, 
to 16s. Bituminous coal: Best households, 19s, to 20s.; | goox{ 
households, 17s. to 18s.; No. 3 Rhondda, large, 17s. to 17s. tc.; 
smalls, 15s. to 15s. 6d.; No. 2 Rhondda, large, 15s. to 15s, 9c.; 
through, I4s. 6d. to 15s.; No. 2 smalls, 13s. 6d. to 14s.; be 
washed nuts, 15s. to 17s.; seconds, 15s. to 16s.; best washe | 
peas, I4s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 22s. (|, 
to 23s. 6d. Coke: Special foundry, 32s. 6d. to 33s. 6d.; goo: 
foundry, 29s. to 3ls.; furnace, 27s. to 28s. 6d. Pitwood, 20, 
to 20s. 6d. 















Newport (Mon.). 

There was a degree of unsteadiness in the steam coy! 
market when business began; there was, in fact, marke 
quietness, with very few inquiries coming in, and the waitin 
policy was again evident. As the day went on tonnage arriva 
became heavier, though not up to expectation, and fog han 
pered business a good deal. The fear of pit stoppages was open! 
discussed. Closing prices :—Best steam coal: Black vei) 
large, 16s. 9d. to 17s.; best Newport black vein, large, Is. 9% 
to 17s.; Western Valleys, 16s. 6d. to 16s. 9d.; Eastern Valley 
15s. 9d. to 16s, 3d.; other kinds, 15s, 6d. to 15s. 9d. Best smal! 


13s. 6d. to 14s.; seconds, 12s. 6d. to 13s. 6d. Bituminous 
Best house coal, 18s. to 18s. 6d.; seconds, Is, 6d. to 17s, tid. 


9A 


Patent fuel, 22s. to 22s. 6d. 
Swansea. 

The anthracite market is without any great alteration, 
although the undertone has been a trifle weaker. Both Swanse:: 
Valley and red vein large are offered for immediate delivery ai 
reduced figures ; machine-made nuts and cobbles unchanged 
Rubbly culm quotations have been advanced ; duff strong ai 
last prices. In the steam coal market there was a falling oft 
in the general inquiry. The following may be taken as thi 
closing quotations :—Anthracite : Best malting large, 22s. 6c. 
to 24s. 6d. net ; second malting, 20s. to 21s. 6d. net ; big vein 
16s. 6d. to 18s. 6d., less 2}; red vein, 15s. to 15s. 6d., less 24 ; 
machine made cobbles, 21s. 9d. to 23s. 9d. net; Paris nuts, 
23s. 6d. to 26s. 6d. net; French nuts, 24s. to 26s. 6d. net ; 
German nuts, 24s. to 26s. 6d. net; beans, 18s. to 20s. net ; 
machine-made large peas, lls. 3d. to 13s. net; rubbly culm, 
8s. to 8s 3d., less 23; duff, 5s. 3d. to 5s. 9d. net. Steam coal : 
Best large, 17s. 6d. to 19s., less 2}; seconds, 15s. to I6s. 6d., 
less 24; bunkers, 13s. 6d. to 15s. 6d.; small, 12s. 6d. to 14s. 
less 24. Bituminous coal: No. 3 large Rhondda, 18s. to 19s., 
less 2 through, 15s. to I6s., less 2); small, 14s. to 15s., les 
2}. Patent fuel, 20s. to 20s. tid., less 2}. 


Iron and Steel. 

The whole of the steel smelting establishments at 
Landore were busy last week. Owing to a breakage of one of 
the new mill standards the new bar mill of the Duffryn Stee! 
Works was an exception to the general activity, and operation 
ceased there after Thursday morning. However, by persistent 
effort the mishap was soon adjusted and work was resumed thi- 
week. Latest quotations, Swansea Metal Exchange :—Pig 
iron: Hematite mixed numbers, 81s. 6d. cash and 81s. 10d 
month ; Middlesbrough, 65s. 14d. cash and month; Scotch, 
7s. 3d. cash, 7Ils. 7d. month; Welsh hematite, 90s. d.d.; 
East Coast, c.i.f. 90s.; West Coast, c.i.f. 90s. Steel bars : 
Siemens, £5 17s. 6d.; Bessemer, £5 17s. 6d.; heavy sections, 
£6 10s. to £6 15s. Rubio, 21s. 6d. to 22s. 


Tin-plates. 

Quotations : Ordinary sheets, 14s. 9d.; ternes, 25s. 6d.; 
C.A. roofing sheets, 30g., £9; big sheets for galvanising, 30 z., 
£9; finished black plates, £10 10s. to £10 15s.; galvanised 
sheets, 24 z., £12 2s. 6d. to £12 5s. Block tin, £223 10s. cash, 
£221 month. Copper, £66 12s. 6d. cash, £66 17s. 6d. three 
months. Lead: English, £17 5s.; Spanish, £16 15s. Spelter, 
£25,10s. Silver, 28ted. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. H. F. ParsHALtt is retiring from the board of the Central 
London Railway to accept the position of consulting engineer 
to the whole of the Underground interests. 

Tue Consolidated Brake and Engineering Company, Limited, 
asks us to announce that its offices have been transferred from 
Spencer House, South-place, E.C., to 41, Moorfields, E.C. 

Messrs. NICHOLSON AND FIELDSEND, Resilient Spring Works, 
Sheftield, manufacturers of helical and volute springs, inform us 
that they have appointed Mr. Sydney H. Morden, No. 11, 
Tothill-street, Westminster, S.W., as their sole London agent. 

Hersert Morris, Limited, of Loughborough, Leicestershire, 
have opened a new office in Birmingham. This office is under 
the management of Mr. E. H. 8. Taylor, and is situate in Nor- 
wich Union-chambers, Birmingham. Telephone, 3683 Centra! : 
telegrams, ‘‘ Comorris, Birmingham.” 

THE works of the Leeds Engineering and Hydraulic Com- 
pany, Limited, Rodley, near Leeds, together with the tools, 

tterns, and goodwill, have been purchased as a going concern 
S Mr. J. R. Pickering, director of Clayton, Son, and Co., Limited 
and of Deighton’s Patent Flue and Tube Company, Limited, and 
Mr. Alfred Towler, M.I. Mech, E., late of Hathorn, Davey and 
Co., Limited. 








Contracts.—The Ransome-verMehr Machinery Company, 
Limited, of Brunswick House, Westminster, S.W., has received 
an order from the Merthyr Tydfil Corporation for the supply of 
three Ransome continuous filters, which are guaranteed to treat 
1,200,000 gallons of water per day of twenty-four hours. = 
Ferranti Limited has received the contract for the supply of 
tramcar meters for Newcastie-on-Tyne. 

Tue InstiTUTION oF ELecrricaAL ENGrIneers.—The annual 
dinner of the Institution of Electrical Engineers was held at 
the Hotel Cecil on the evening of Thursday, 6th inst., the 
President, Mr. W. Duddell, being in the chair. Following the 
course pursued in past years, the speeches were commendably 
few in number and short in length. After the customary loyal 
toasts the health of the Institution was proposed by the Rt. Hon. 
H. L. Samuel, the Postmaster-General. This was responded to 
by the President. In a typical speech, Professor Perry then 
gave the toast of the guests and Lord Justice Buckley replied. 
M. Grosselin, President of the Société Internationale des Elec- 
triciens, in a short speech, then conveyed to the members an 
invitation from his Society to visit Paris next May. The invita- 
tion has been accepted by the Council of the Institution, and 
as soon as sufficient details are available a circular on the subject 
will be sent to the members. At present it is proposed that the 
visit should take place during the last week in May, and that 
it should last three days, the time being given partly to the 
reading and discussion of papers and partly to visits to works 
and places of interest and a banquet. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, kc. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE position of the iron and steel market is one of 
remarkable activity ; prices for raw material are very firm all 
round, and prospects are encouraging, in spite of the uncer- 
tainty that continues with regard to the war in the Balkans. 
( opsumption for all descriptions of structural iron, plates, and 
-jeets and general hardware is extensive, and steadily increasing, 
ind the engineering trades show quite an extraordinary activity 

present. Quotations show increasing firmness for nearly 
| sorts of manufactured iron. 


From the Luxemburg Market. 

The favourable development reported a few weeks ago 
‘ill continues in the iron and iron ore industry of the district. 
Owing to the ever-increasing demand for crude iron, the con- 
amption in minette has advanced rapidly, and foreign sales 
have also improved. Rhenish-Westphalian consumers have 
heen purchasing heavily, while the Belgian blast furnace works 
re more and more turning to the iron ore of East France. 
Vig iron has been getting scarce lately. In spite of the raised 
production, the blast furnaces have been unable in a number of 
instances to meet the requirements of foreign consumers. 
During the past year the output of pig iron in the Luxemburg- 
Lorraine district was 5,715,056 t., as compared with 4,632,175 t. 
in the previous year ; this shows an increase of 23.4 per cent. 
fhe production of pig iron in Germany, including Luxemburg, 
advanced from 15,557,030t. in 1911 to 17,852,671 t. in 1912, 
wy increase of only 15 per cent. The outlook is considered fair, 
existing orders guaranteeing full employment up to, and beyond, 

the end of the present quarter. 


List Quotations. 

The following are the current list prices per ton free 
at works :—-Raw spathosve iron ore, M.12.80; roasted ditto, 
M.18.50; Nassau red iron ore, M.14.50; spiegeleisen, 10 to 12 
per cent, grade, M.82; white forge pig, M6, iron for steel 
making, Siegerland quality, M.72 to M.73; Rhenish-West- 
phalian brands, M.74 to M.75; German Bessemer, M.81.50; 
Luxemburg foundry pig, No. 3, M.63 to M.65 ; German foundry 
pig, No. 1, M.77.50; No. 3, M.74.50; German hematite, 
M.81.50; good merchant bars, common quality, M.123 to M.126; 
iron bars, M.145 to M.148; basic hoops, M.145 to M.150; 
common basic plates, M.132 to M.135; steel plates for boiler 
making purposes, M.142 to M.145; sheets, M.142.50 to M.147.50; 
drawn iron or steel wire, M.127. 


The Coal Industry in Germany. 

There has been little business recently in house fuel, 
but prompt as well as forward sales in all classes of engine coal 
have been animated, and quotations are exceedingly stiff all 
round, 


Austria-Hungary. 

Only a very moderate amount of activity is reported 
from the iron and steel trade ; supplies are plentiful and con- 
sumers as well as dealers are, for the greater part, well stocked. 
Very few forward orders are placed just now, chiefly in conse- 
quence of the clouded political situation. There has been no 
oflicial price movement since previous reports, but the general 
tone is perhaps a little less stiff than formerly. 


Iron and Steel in France. 

Fresh work has been coming in rather move slowly 
ince the beginning of the quarter, consumers and more par- 
ticularly dealers being disinclined to place forward contracts, 
as there is not likely to be a change in an upward direction in 
the prices for iron and steel during the present quarter. 
Most of the mills have good supplies, so that present 1equire- 
ments are limited in most branches. In the beginning ot this 
quarter both pig iron and semi-finished steel met with an 
advance in price, but demand was brisk just then, and some 
heavy sales were effected. Export is strong ; an especially good 
business is being done with Belgium. During the past year 
224,600 t. of pig iron were exported from France, as compared 
with 104,200t. in 1911. The average output in the East 
Department reached 10,414t. during the year, 600t. being 
forge pig, 2064 t. foundry pig, and 7750t. basic. During 1911 
the daily output of the French blast furnaces was 9107 t., 
607 t. being forge pig, 1860t. foundry pig, and 6640 t. basic. 
The number of blast furnaces working on January Ist this 
year was 78, as compared with 73 in 1912, The output of iron 
ore has greatly improved, especially in the East Brieg district. 
The following figures show the output of French iron ore com- 
pared with Spain and Great Britain since the year 1906 :-— 








France. Spain. Great Britain. 
t. t. t. 

15 8,481,000 9,450,000 

1907 . 10,008,100 9,896,000 

1908 10,057,000 9,272,000 

1909 11,890,000 8,786,000 

1910 14,605,000 8,667,000 15,470,000 
1911 16,795,000 10,045,000 15,759,000 
1912 18,680,000... - 


A marked upward tendency can be noticed in the prices for iron 
ore, though production continues to increase. 








LAUNCHES AND TRIAL TRIPS. 


Kim, steel screw steamer; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited ; to the order of Mr. P. A. Gron, 
of Sandefjord, Norway ; dimensions, 457ft., 574ft. by 35}ft.; 
to carry about 11,000 tons on moderate draught ; engines, 
triple-expansion, 27in., 45in., 75in.. by 48in. stroke, pressure 
180 Ib. per square inch; constructed by the North-Eastern 
Marine Engineering Company, Limited ; launch, recently. 

RouMANIAN PRINCE, steel screw tank steamer ; built by the 
Tyne Iron and Shipbuilding Company ; to the order of the 
Prince Line, Limited ; dimensions, 357ft., 48ft. by 28}ft.; 
to carry 5800 tons on 23ft. draught ; engines, triple-expansion, 
25in., 42in. and 68in, by 48in. stroke, pressure 180 Ib. per square 
inch; constructed by Wallsend Slipway and Engineering 
Company, Limited, of Wallsend-on-Tyne ; this vessel is built 
on the Isherwood system ; launch, recently. 

QUEENSLAND TRANSPORT, steel sc ew steamer; built by 
Irvine’: Shipbuilding and Dry Docks Company, Limited ; 
to the order of Furness, Withy and Co., Limited, for the Empire 
Transport Company, Limited, London; dimensions, 400ft. 
by 52ft. by 294ft.: to carry 8000 tons on moderate draught ; 
engines, triple-expansion, 25in., 40in., and 68in. by 48in. stroke, 
pressure 180 lb. per square inch ; constructed by Richardsons, 
Westgarth and Co., Limited ; launch, February 6th. 

CiarissA Rapcuirre, steel screw steamer; built by Craig, 
Taylor and Co., Limited, Thornaby ; to the order of Messrs. 
Evan Thomas Radcliffe and Co., of Cardiff ; dimensions, 430ft. 
by 55}ft. by 36ft. 74in.; to carry cargo; engines, triple-expan- 
sion, 28in., 46in., 75in. by 48in. stroke, pressure 180 Ib. pet 
square inch ; constructed by Blair and Co., Limited, Stockton ; 
launch, February 6th. 

STRINDA, steamship: built by Wm. Doxford and Sons, 
Limited, Pallion ; to the order of Mr. J. Ludwig Mowinckel, 
of Bergen; dimensions, 455ft. by 57ft. by 36ft.; to carry 
11,000 tons ; engines constructed by William Doxford and Sons, 
Limited, Pallion: a speed of 11} knots was obtained on trial 
teip, February 6th. 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two monthe of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 





INTERNAL COMBUSTION ENGINES. 
9525. April 22nd, 1912.—Two-strokeE CycLe Continuous 
ComBUSTION INTERNAL COMBUSTION ENGINES FOR SHIPS, 
(a communication from Gebruder Sulzer, Wintherthur and 
Ludwigshafen-on-the-Rhine, Germany}, 8. F. D. Kilburn, 
Chancery-lane Station Chambers, High Holborn, W.C. 
The drawings show a construction according to this invention 
with two main engines, each main engine and an auxiliary 
engine being arranged in the same compartment. The machinery 
is arranged in two water-tight compartments A and B, the main 
engines C having six cylinders. The charging air pumps D 
are directly connected to the engines. The auxiliary engine E 
of each main engine is arranged in the same water-tight com- 
partment and supplies additional scavenging and charging air, 
as well as compressed injection air, compressed starting air, &c., 
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to the main engine. The cylinders of the auxiliary engines are 
indicated at F, the cylinders of the charging air pump being 
shown at G, while H H are the cylinders of the injection and 
starting air pumps. The charging air pumps have suction pipes 
J and discharge pipes K opening into the receivers L of the main 
engines. The exhaust pipes of the. main as well as of the 
auxiliary engines open into joint chimneys. The propeller 
shaft M is arranged in such a low position that the auxiliary 
engine in the compartment A can be arranged directly above it. 
The receiver L of one main engine is connected by a pipe N to 
the receiver or air supply pipe of the other main engine. The 
two receivers can be connected to or disconnected from each 
other by means of a valve stop cock P, so that in the event of 
one auxiliary engine failing the charging air could be supplied 
from the other. One auxiliary engine drives a pump Q and the 
other a dynamo R.—January 22nd, 1913. 


12,118. May 22nd, 1912.—CoNNECTING-RODS FOR INTERNAL 
ComBusTion Eneines, H. H. Patrick, 50, Sandwell-road, 
Handsworth, Birmingham. . 

The blank Fig. 1 is stamped out from a steel sheet and is then 
pressed to the trough shape with boss ends represented at Figs. 2, 
3,4, and 5. To make the complete rod two such parts are placed 
together as shown at Fig. 6, after the closed ends A and B of 
the extremities of the rod have been cut out to form an aperture 
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right through the boss parts. ‘Through each aperture there is 
inserted a tubular bush C and D to form the bearings for the 
gudgeons. The two parts are then welded together. Such a 
connecting-rod can, the specification claims, be safely run at 
very high speeds as the adverse inertia effects experienced witl 
ordinary rods are avoided or much reduced.—January 22nd, 
1913. 





TURBINE MACHINERY. 


15,244. June 29th, 1912.—Awn INTERNAL CoMBUSTION TURBINE, 
F. C. Woodford, 1, Ashdon-road, Harlesden, Londen. 


The fly-wheel A is provided near its periphery with a series 
of blades B. On the upper side of the wheel is a fixed casing C, 
adapted to carry cylinders D. Arranged beneath each cylinder 
is a series of apertures E jeading to the blades in the fly-whecl. 
The apertures effect communication between the blades and the 
cylinder. This communication is cut off by means of a slide 
valve F. Each cylinder is provided with an inlet valve G and 
with pistons H, each provided with two connecting-rods J, 
terminating in excentrics mounted upon a shaft K. This shaft 
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carries a worm wheel, meshing with a worm, mounte lL upou a 
shaft L. The shaft L is driven from the main shaft M through 
any suitable gearing and a clutch. On upward movement of 
the piston in each cylinder explosive mixture is drawn by way 
of the inlet valve into the cylinder, the apertures in the slide 
valve being out of alignment with the apertures in the cover. 
On downward movement of the piston in the cylinder the charge 
is compressed and exploded in the usual manner. At the moment 
of explosion the slide valve is operated by suitable means to 
bring the apertures into alignment, whereby the force of the 
explosion is imparted to the fly-wheel.—January 22nd, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


2343. January 29th, 1912.—ImMPROVEMENTS IN AND RELATING 
to METHODS OF AND MACHINES FoR ELECTRIC WELDING, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, E.C. 

A represents the frame of the machine within which is 
mounted a transformer F for supplying current to the electrodes. 
An arm B is secured to the transformer and projects through 
the wall of the frame, carrying at its outer end a number of fixed 
electrodes C, such as are used in the well-known point welding 
process. These electrodes co-operate with a corresponding 
number of movable electrodes C' in electrical contact with an 
arm H secured to the other limb of the transformer F. These 
electrodes C! are adapted to be moved in succession towards the 
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fixed electrodes C by means of a number of excentrics or cams E! 
carried by a shaft E rotating in bearings carried by the bracket 
D, which can be driven at any suitable rate from any convenient 
source of power. The method of operating is as follows :— 
When it is desired to weld a seam in a hollow article such as 
G the article is laid so that the edges to be welded rest on the 
electrodes C. Current is then switched on and the shaft E 
rotated, causing the electrodes C! to come into contact with 
the edges of the object in succession and weld the seam at a 
number of points corresponding to the number of electrodes. 
As these electrodes are arranged in close proximity the resulting 
weld is practically a continuous seam weld. The opening and 
closing of the electric circuit can be automatically controlled 
by the shaft E or in any other convenient manner.—January 
22nd, 1913. 


23,247. October 11th, 1912.—MetTat SuHapinc MAcuINes, 
. M. Sonnenthal, 85, Queen Victoria-street, London, 

E.C., and A. Lord, Kerquen Styvechale-avenue, Coventry. 

In this specification an improved means for effecting the feed 
of shaping machines is described. The driving wheel A, con- 
nected with the bull wheel—not shown—which actuates the 
tool carrying ram—also not shown—drives a gear wheel B of 
the same diameter, which is loosely mounted upon a sleeve C 
terminating in a crank disc D. This crank dise is slotted 
radially as shown at E and carries in the slot a crank pin F, 
which can be adjusted from the centre of the disc outwards. 
The pin F is connected by a link G to the feed pawl H, and it 
will be understood that by adjustment of the crank pin in the 
radial slot the travel of the pawl is varied in the well-known 
manner. The sleeve C is slotted close to the gear wheel B, and 
passing through the sieeve is a rod J carrying a cross pin K, 
which projects on one side through the slotted sleeve. The 
gear wheel B is provided with a groove L more or less centrally 
arranged, leaving rings on each side which may take a bearing 
on the sleeve C. These rings are notched at M and N to receive 
the end of the cross pin K. When the rod J is moved‘in the 
correct manner it engages the cross pin with one of the notches 
M and N on the wheel, the sleeve and wheel being thus clutched 
together, and the crank disc driven from the driving gear wheel 
A and the feed pawl operated. To disengage the crank disc 
the rod J is moved to slide the cross pin into the groove L in 
the gear wheel, when the machine will continue to run, but the 
crank dise will remain stationary, permitting adjustinent of the 
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crank pin. When it is desired to reverse the feed the cross pin 
is, by means of the lever P, moved out of its previous position 
in the one notch and into the other notch, so that feed takes 
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place during the opposite half-revolution of the gear wheel B. 
The pawl must now be reversed, as is usual.—January 22nd, 
1913. 


PUMPING AND BLOWING MACHINERY. 


19,872. August 31st, 1912.—Rorary APPARATUS FOR EXHAUST- 
ING OR COMPRESSING AIm OR OTHER E.Lastic FLUID BY 


MEANS OF AN AuxtLiIaRy Liguip, G. and J. Weir, Limited, 
Cathcart, Glasgow, and Joseph Peterm ller. 

A is a turbine rotor situated within a casing B which also 
encluses a cooling tank C. The turbine rotor is mounted on a 
shaft D and is situated within a chamber E of the casing. G is a 
directing nozzle provided with apertures H H adapted to deliver 
the water into the buckets of the turbine rotor. M M are dis- 
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charge nozzles arranged to receive the air and water projected 
from the turbine and to deliver the fluid into the cooling tank C. 
P is the air admission port. The water passes through the cool- 
ing tank and is repeatedly used in the turbine. It gains access 
to the directing nozzle G by wavy of the passage O, through 
which it can rise by gravity, the nozzles H H being below the 
level of the water in the tank. The air discharged from the 
nozzles M leaves by the port V. The means employed for cool- 
ing the water in the tank consist o' tubes R R, through which 
cooling liquid is passed.—January 22nd, 1913. 


LIGHTING AND HEATING. 


January 12th, 1912.—ImpROVEMENTS RELATING TO 
Vapour Etecrric Lamps, Firmin Bousson and Josephine 
Guesnier, née Auger, 7, rue Blondel, Paris, France. 

The lamp A is provided with two positive electrodes D E, 
the former of which extends nearly to the level of the mercury, 
whilst the other is arranged rather higher in the lamp. The 
lamp A is shown arranged in an envelope B. The ignition is 
effected by means of a two-way switch or commutator C which 
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has two contact pieces which are connected to the electrodes D E. 
In the circuit of one of the contact pieces is an inductive coil F, 
which enables a series of hot sparks to be transmitted from the 
electrode D for the purpose of forming or expanding the vapours 
in the tube in order to reach the other electrode E of the same 
polarity and to keep the are ignited. It will be observed that 
the resistance H is arranged in the circuit of the electrode E. 
Two modifications of the invention are described.—January 
22nd, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


9094. April 17th, 1912.—ImMpRoVEMENTS IN GALVANOMETERS, 
Thomas Clark and Joseph May, both of Endetby’s Wharf, 
East Greenwich, London S.E. 

In the accompanying drawing A is the coil which is suspended 
by wires B B’. The upper wire B is connected to a nut C which 
can be moved from side to side by turning a screw D which 
works in bearings A! on the coil. The lower wire B! is connected 
to a nut C!, which can ke moved from back to front or vice versa 














The screws are formed with squared 
ends so that they can be turned by a key. E E are two springs 
mounted on the holder F of the core G. They have pegs H 
projecting inwards from them and I is a plunger held up by a 


by turning a serew D'. 
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spring J but capable of being forced down by a cam K fitted 
with a handle L, so that it pushes apart the pegs H and causes 
the front ends of the springs to press the two sides of the coil 
outwards in opposite directions and thus the coil is clamped and 
held fast.—January 22nd, 1913. 


MISCELLANEOUS. 


13,966. June 15th, 
Apparatus, Emil Josse, 
Wilhelm Gensecke, 24, Schulterstrasse, 
Germany. 

A is a vaporiser in which cold is produced by drawing off 
the vapours formed. The vapours drawn off mixed with the 
air, which is added in accordance with the invention, are brought 
to a higher temperature by means of a jet apparatus B to which 
steam is supplied. Behind the steam jet apparatus the surface 
condenser C is mounted ; it is cooled by cold water admitted 
at D and discharged at E and serves to condense the vapours 
and separate the air from them. Between the condenser and 
the vaporiser a connecting pipe H is interposed, and through 


1912.—REFRIGERATING OR COOLING 
158, Uhlandstrasse, Berlin, and 
Charlottenburg, 
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it the air drawn out of the vaporiser can again be supplied to it. 
The quantity of air supplied to the vaporiser for carrying the 
process into practice therefore follows a close cycle either 
wholly or in part. In addition to this return air pipe the con- 
denser comprises an air suction pipe F, through which the air 
is delivered into the atmosphere by means of an air pump. 
This air pump is necessary for the purpose of exhausting the 
condenser when starting operations and also for discharging 
any air which may enter owing to defective joints. In order 
that the quantity of air appropriate for the operation of the 
plant may be provided and so that this quantity can be 
varied an air inlet is provided on the vaporiser at G. » As water 
vapours are sucked out of the vaporiser, the weight of water 
or salt solution contained therein decreases and the loss must 
be replaced. A simple method of doing so is by admitting the 
necessaty quantity of water from the condenser by means of a 
pipe J. The condensate in excess in the condenser is discharged 
through a pipe K.—January 22nd, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


Rotary ENoine, W. Ball, Boston, Mass., assignor 


1,041,721. 
Cooley, New York, N.Y.—Filed 


of one-half to John F. 
March 27th, 1908. 
The engine has two rotary elements mounted on parallel 











relatively fixed axes off-set from each other. One of these 
elements is fast on a shaft, and this element and shaft turn 
together as a single or integral part. The other element is 
supported by relatively fixed bearings, the axis of which is 





excentric to the axis of the shaft. The elements are caused 
to rotate in the same direction at equal angular velocities, 
each element being provided with spaced curved walls. These 
walls form a channel describing a curved path. The curved 
walls of each element project within the curved channel of the 
other element, and the walls as the elements rotate remain 
tangent to each other, the point of tangency being progressive 
and remaining in the same plane with relation to a plane passiny 
through the off-set axes of the elements. There are five claims. 


1,042,398. Apparatus FoR DiverTING ExHaust SrtEam, 
". EF. Coggin, Matawan, N.J., assignor to the Economy 
Car Heating Company, New York, N.Y., a Corporation 
Maine.—-Filed December 15th, 1909. 
The exhaust pipe from the engine has a normal exhaust outlet, 
and a storage receptacle with a communication from it to the 
exhaust pipe. A device governed by the variations in the 




















exhaust steam pressure during each stroke of the engine controls 
the normal exhaust outlet, and is arranged to close the normal 
outlet during the first part of the stroke and to open the outlet 
during the latter part of the stroke. There are seven claims. 


1,042,616. Exnastic FLuip TurBine, W. E. Snow, Hyde Park, 
Mass., assignor to B. F, Sturtevant Company, Boston, Mass., 

a Corporation of Massachusetts._-Filed March 7th, 1906. 
The turbine has a pump actuated by the wheel. There is 
a nozzle governed by a fluid pressure controlled plunger valve 























working in a cylinder, and connections are provided between 
the pump and the cylinder through which the fluid acted on by 
the pump is directed against the back of the valve to operate it 
in accordance with the speed of the wheel. There are eight 
claims. 








A New Water GavucGe Giass.—A new water gauge glass 
called ‘‘ Durobax,’”’ which is reported to possess remarkable 
qualities, is being introduced into this country by Schaffer and 
Budenberg, Limited, Manchester. Its chief characteristic is 
its immunity from breakage under high steam pressures and 
sudden changes of temperature. We understand that its 
bursting pressure is 480 lb. per square inch, and that even if 
a small jet of water is caused to impinge on the gauge glass at 
intervals for, say, one second at a time, while the glass is under 
pressure and the pressure is gradually raised, the bursting 
pressure will only be reached at about 4401b. The glass is 
specially adapted to resist the dissolving action of alkalies, 
which are frequently met with in the feed waters of boilers. 
It may, therefore, be safely used when the feed water is treated 
with soda ash, caustic soda or similar ingredients, A further 
advantage claimed for the ** Durobax” gauge glass is that it 
does not become dull on the inside after prolonged use as some 
glasses do—a defect which prevents a clear view of the water 
level. 

Repair Work IN ALEXANDRIA.—The s.s. Star of Australia, 
homeward bound from Australia for the United Kingdom and 
continental ports, recently broke her shaft and stern tube, and 
was towed into Aden. She then was taken on to Alexandria 
for repairs, the contract being given to the Khedivial Mail 
Steamship Company at a competitive price. The damage was 
of a peculiar nature, the stern tube, which was made of brass, 
being jammed in the frames of the ship, thus necessitating heavy 
crossing, cutting, and drilling. The vessel went into dry dock, 
after discharging cargo, at 5 p.m. on January 28th, and the 
repair work was commenced at 7 a.m. on Thursday, January 
30th. Everything had been made ready for disconnection 
during the discharge of the cargo, and the contractors therefore 
immediately proceeded to take off the propeller blades and 
remove the boss. The broken shafts were then drawn and the 
damaged stern tube cut and drawn in. This proved to be a 
very difficult job. Sizes were then taken and gauges made to 
enable the new stern tube to be turned at the Khedivial Com- 
pany’s shops. The new tube was fitted complete and the new 
propeller shaft in caged by Sunday morning, February 2nd. 
On the same day the company fixed the boss and put on the 
propeller blades. The after pedestal for the plummer block 
was found to be broken and had to be repaired. Altogether 
about 50 tons of metal was handled. The ship undocked on 
Monday afternoon, February 3rd, which was much sooner thay 
had been expected. 
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THE PROGRESS OF ENGINEERING IN THE 
EAST. 


(By our Special Commissioner to the East.) 
No. IL 
Bomsay, January, 1913. 


In these articles, the first which I shall write on_ 


my journey to China as your Special Commis- 
sioner, it is proposed to deal briefly with the various 
matters of engineering interest in India, or rather 
that part of India which it is possible to visit 
in the limited time at my disposal. It is not pro- 
posed to go into detail to any extent, and there will 
he no attempt at mathematical accuracy. At the 
same time, the figures given and the conclusions 
stated will be sufficiently clear to enable the reader 
to decide whether or not it is worth while to follow 
up and elucidate the subject matter for himself. 
his is an easy process in these days when there is a 
Whitaker in every office and club, and when the Blue- 
hooks of every country may be had for the asking or 
consulted in the libraries. These notes will therefore 
he graphie and concise rather than exact and diffuse. 

Bombay as a city presents many curious features 
which strike the visitor more than the resident. 
It is situated on an island about 11 miles long from 
south to north and some 4 miles across at the widest 
part, having a total area of 22 square miles. The land 
ix flat, with no appreciable rise above sea level, 
excepting a small elevation on the south-west called 
Malabar Hill, which is the site of the principal resi- 
dential suburb. With a population of just over or 
under one million people of every caste and distine- 
tion in India, it is easy to conceive of many important 
troubles cropping up which demand the skill of the 
engineer as much as the tact of the diplomatist. 
The question of sanitation is perhaps the greatest, 
and I can well imagine the perplexity of those who 
first tackled it. The population is dense, and the 
habits of the people as primitive as they are Eastern. 
Cholera, plague, and other scourges are common. 
For the greater part of the year there is no rain, while 
twice the annual complement of England falls in 
three or four months, and this in a tropical climate at 
sea level. One might be excused for wishing that it 
were possible to submerge the island or bring the sea 
across it every twenty-four hours, for not during the 
next fifty years can the whole area be made even 
tolerably safe by ordinary sanitary appliances. 
Then there are the problems of water, light, roads, 
traction, and housing, all to be dealt with while the 
city keeps growing at a phenomenal rate. And to 


nation in any other part of the world. The term 
“technical education” admits of a wide interpreta- 
tion and, especially in the matter of engineering, it 
but poorly indicates the idea it is intended to convey. 
Here in Bombay it may be taken to mean the training 
of youths in the science and practice of the various 
industries which have sprung up in India under 
British influence. These industries are not all of a 
strictly engineering character, and the Victoria 
Jubilee Technical Institute at Bombay therefore 
covers a wide range of subjects. 

The students are mostly native Indians, who have 
passed an entrance examination, and the main sub- 
jects taught are mechanical engineering, electrical 














THE VICTORIA JUBILEE TECHNICAL INSTITUTE 


engineering, textile manufacture—spinning and weav- 
ing—and applied chemistry. There are also classes 
for motor mechanics, power loom weaving, and even 
hand loom weaving is taught, while plumbing and sani- 
tary engineering are to be taken up in the near future. 

The course for hand loom weaving and that for 
motor mechanics extend only to one year, and the 
aim is to fit men to weave and to drive and look after 
motor cars. These are essentially almost purely 
practical classes, and might easily be undertaken by 
a lower-grade institution if such existed. But the 
wisdom of having them is evident in the result, for 
not only is almost every car in Bombay driven by a 
native, but hand loom weaving is growing into a 
formidable industry in up-country districts where 
power looms are impossible. 








THE CHEMICAL LABORATORY 


the great bulk of the people these things are imposi- | 


tions to be resisted and opposed. 

Naturally a start was made where the European 
and better-class native houses aie built, and now 
along the horseshoe-like “‘ Back Bay” 


and for some | 


distance inland there is modern sanitation, a good | 


water supply, public electric light, well tarred streets, 
an electric overhead wire tramway system and some 
really fine buildings, which one covld have wished 
had presented a more Oriental appearance. It 
West come to East and endeavovring to enforce 
character and tone entirely foreign and incongruous 
to the situation. About a year ago an architect was 
added to the municipal staff, and it is to be hoped 


is | 


that now it will be recognised that it is well to allow | 


the East to retain its distinctive architecture. I 
propose reverting to municipal matters and the docks 
later on, and in the meantime shall say something 
about technical training in this city. 


TECHNICAL EDUCATION IN BOMBAY. 


| courses to those who hold them. 
allowed to sit for the annual examination unless they | 


Indian problems have a distinctive interest if only | 


for the peculiar conditions under which they occur. 
Chey must be approached by a mind divested as 
fur as possible of preconceived notions and studied 
as things apart from anything under the same desig- 





tories during the whole course. The students on 
leaving the Institute get appointments as chargemen 
and foremen in the various workshops and mills, and 
a goodly percentage become teachers in smaller tech- 
nical schools throughout the country. The railways 
too provide opportunites for them in the several 
departments. 

The value of this class of man to India cannot be 
over-estimated. The opportunities for apprentice- 
ship are few and the need for youths with practical 
training and some theoretical knowledge great. The 
salaries offered, excepting in a few cases, are not 
sufficient to tempt the intelligent home-bred mechanic, 
and the Indian’s wants are small compared with his. 
Besides, an intelligent Indian overseer should natur- 
ally be better fitted to get the best out of the crude 
labour with which India must of necessity be content 
for many years to come than an “ outlander.”’ 

A good deal of repair work comes into the work- 
shops, and this feature is one of the best in the Insti- 
tute. The students are “ placed out” for six months 
in the last year of the four years’ course, but where 
there are so many mills, railway workshops, and motor 
garages this might easily be done every year, giving 
six months in the Institute and six months outside, 
or what is popularly called the Sandwich System. 
There is the more reason for this when it is con- 
sidered that the Institute, large as it is, has no diffi- 
culty in keeping up its full complement of students. 
By adopting the sandwich system the number might 
be doubled, as one lot could be “ inside’’ while the 
other lot was employed “‘ outside.” 

The question of professional career is not acute in 
India, but lads from this Institute should find it 
easy to fit themselves for higher posts if their ambi- 


tions are in that direction. The Indian mind is 


peculiarly adapted for study, with or without a 
practical training, and his aptness and retentive 


memory soon enable the Indian to pass a theoretical 
examination. Indeed, it is mainly for this reason 
that the principal of the Technical Institute, Mr. T. 8. 
Dawson, insists so persistently on attention to prac- 
tical matters. 

The Institute has its own central electric generating 
station, supplying current to the motors in the various 
departments. The power set comprises a Babcock 
and Wilcox chain grate boiler, a Marshall compound 
engine, and an 80-kilowatt.compound wound 230-volt 
direct-current generator. There is also a Fielding 
gas engine with suction producer plant working 
on Indian bituminous coal. The driving is arranged 
so that the steam and gas engine may be used alter- 

















EXPERIMENTAL LABORATORY—ELECTRICAL DEPARTMENT 


Mechanical engineering and other allied subjects 
have a four years’ course, and in these theory is 
insisted on as well as practice, but, unlike some kin- 
dred institutes in other countries, the practical side 
is here mostly attended to. Not that theory is 
neglected, for there are men on the teaching staff of 
high attainment in this respect. But the conditions 
of the country and the character and aspirations of 
the students make it essential that the practical should 
predominate, and the principal and masters wisely 
work to the proposition presented. 

The Technical Institute has no connection with the 
University. It does its own examining, with the 
assistance of local engineers of standing and repute. 
‘* Diplomas are granted on the basis of 40 per cent. 
of the total marks obtainable over a full course fora 
pass, 50 per cent. for a second class, and 66 per cent. 
for honours. The value of these diplomas may best 
be gauged by the fact that some of the best technical 
institutes in Europe allow one or two years off their 
Students are not 


have done at least 75 per cent. of the practical work 
set for the term, and the final result does not so much 
depend on the examination success as on persistent 
application and hard work in the shops and labora- 


| mechanics, 


nately if desired. The power station is considered 
an important factor in the training of the students, 
and a considerable amount of testing, both with 
regard to prime movers and electric units, is carried 
out for their benefit. 

The physical and chemical laboratories are under 
the charge of Mr. A. J. Turner, B.Sc., of London. 
They are thoroughly well equipped, and the work done 
there is perhaps the most important in the Institute. 

The mechanical engineering classes are under the 


| care of the principal and the electrical engineering 


classes are taken by Mr. P. M. Baker, B.Se., of London. 
These classes naturally overlap to some extent, owing 
to the universal necessity of the “‘ mechanical” work- 
man knowing something of the work of the “ elec- 
trician,” and vice versa. The courses comprise the 
usual subjects, such as machine drawing, applied 
elementary physics, heat, &c. The 
practical work is of the ordinary kind, and repre- 
sents every department of construction, from pattern- 


| making and foundry work to the indicating of steam 


and gas engines and the testing of the most delicate 
electrical instruments. 

The equipment is equal to that of some of the well- 
known schools of technology in Europe, and comprises 
a foundry capable of turning out 20 cwt. castings, 
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Fig.12 Showing peculiarity of lost pressure 
between valve-chest and cylinder 
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FROM SATURATED AND SUPERHEATED STEAM LOCOMOTIVES 
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Fig.17 Cards with arrows indicating where 
initlal condensation pressure loss must appear 
if it exists 
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Diagram 12 Experiment CCCLXXXVI 
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Loco. No. 7316(F.8) Diaaram Ho.14 
Experiment CXLIX 
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SWAIN SC 


SUPERBEATED STEAM AND OF ‘* DEAD 


SATURATED STEAM. 


Results Compared, | PRRVORMANCE OF LIVE 


Superheated steam pee XL eer: = 160 Fic. 14.—At High Speed and Short Admissions. 
ie r, 7Se) X OUrd0 > ; . 8. Vv 249 - 
—- Pm 5-78 x 168 revs Superheated steam : sa 1 91 kilos 3 == 209 
Saturated steam sat ds Rita = = 253 Pi 6-6 kilos. x v 0-35 
4 , Pi8-5 x 70-45 — P m 1-95 ki'or. x V 279 _ 294 
. P m 2-82 kilos, V 234 Rn Sa‘urated steam aes alee ho 
Superheated steam iin Kes 216 253 — 160 + 253 = 37 per cent. higher power with saturated Pi 5-O kilos, x ¢ 0-87 
Soe cais steam per unitary measure. 294 209 294 = 29 per cent. greater indicated power wit 
i >-eVApo. £ f ted steam. 
Saturated ste: Pm 4-Sikilos, x 7232 ges f Per indicated horse-power hour. . ween -< — ssa es pis 
aes lars Saturated Fia. 19.—At Low Speed and Long Admissions. 


P< 10-0 kilos, v 0-24 Working Results, Fig. 16. 


| 


164 -— 216 464 = 53 per cent. higher power developed by | Per I.H.P. hour—Steam 
saturated steam per unit of P« and V. | Coal ane 


| Water evaporated per kilo, coal 


| Average boiler pressure 
| Average speed 
Halts in 150 kilom, run 


Totalised pressure of the compound diagrams— 
H.P, = 2-88 kilos, L.P. 0-764 x R2-53 = 2-53 


kilos, 


Total = 4-81 kilos 


... 61-0 kilom. h’r... 


Superbeated 
| engine, ‘‘ 690.” 
10-4 kilos, 
1-265 kilos. .. 
8-25 kilos. 
11-0 kilos. 


Pm 6-23 x 84 reve. 
P79-0 x 70-60 

P m 3-23 x 108 revs. a 39 
Pi 4-4 x 7 0-60 

of the ‘‘dead” s eam, 132 

= 25 per cent. 


engine No. 101. 
8-7 kilos. 

. . 0-96 kilos, 
8-68 kilos. 

..- 10-00 kilos. 

65-2 kilom, h’r 


10 


Superheated steam 


Saturated steam 
ia 9 
Greater indicated power - 98 + 132 


Observe: As a body increases in density its specific heat-content 


5 is parted with more and more slowly. 
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a smithy with twelve fires, and a machine shop with 
twenty-eight lathes of various types, two planing 
machines, two universal milling machines, one vertical 
spindle milling machine, six drilling and boring 
machines, &e. In the electrical department there 
thirteen machines, comprising representative 
types of direct-current shunt, series, and compound 
wound generators and motors, alternating-current 
generators and motors, rotary converters and trans- 
formers. A testing laboratory with Crompton potentio- 
meter, Kelvin balance, &c. Indeed, there is here 
almost every type of testing apparatus and a number 
of the best known makes of volt and watt meters. 
Perhaps the most interesting thing is a complete set 
of telegraphic and railway signal apparatus. There 
is also a wiring and jointing workshop and a gas- 
driven battery charging set. The value placed on 
this department by the public may be judged from 
the fact that every taximeter and electric meter in 
Bombay is tested by it, and its tests are final in all 
disputes. 

The only other department I have space to touch 
on is that of weaving. There are eighteen power 
looms and twelve hand looms, reeling, winding, 
beaming, and dressing machines, and almost every 
known appliance in connection with cotton manufac- 
ture from the raw material to the finished piece. 
There is also a dye house, where all colours and blends 
of colours are used for experimental purposes. 

The offices, class-rooms, workshops, and labora- 
tories are all eminently suitable for the work carried 


are 


Single diagrams, Figs. 8 and 11: 
I.H.P. 948 
Pill x 0.60 
1.H.P. 1170 
Pi 13.7 x 0.50 
From this it appears that the calculated I.H.P. 
per unit of steam volume and pressure expended 
is 12.7 per cent. less with superheated steam than 
saturated steam, while the diagrams Figs. 8 and 11 
show it to be 16 per cent. less with the superheat. 


Superheated steam =| 145 EP. 


== 70 EP. 


Saturated steam 





above the usual highest; but this occurs only once, 
and that thanks to a boiler pressure of 227 lb. = 28 Ib. 
above the maximum pressure limit for superheated 
steam. (N.B.—The “ official’ pressure is, ostensibly, 
only 198 lb.) 

The highest indicated powers appearing in official 
records of the two steams figure in lines 1 and 2 in the 
following table. The conditions under which saturated 
steam indicates approximately the same mean effec- 
tive cylinder pressure as No. | are inserted in line 3 


| for purposes of comparison (see cut-off). 


Maximum Powers Indicated by the Two Steams. 





| | | 
| Speed Boiler | Guty | M E-P., kilos. sq. em. | Indicated powers (I.H.P.). 
| inom, Reve or | wrens | ih ive | arn en 
| hour. : era steam. EP. LI } -2ELF L.P. Total. 
sq. em. | | 
—_——| Ss eee ae e —-$|— | ——_|—-—_  —_-——_ _—_-—__,— oe 
Per cent | | 

] | Superheated 73 210 16 | 62 6-5 | 1-65 | 770 537 | 1307 
| | | 

2 | Saturated 106 303 15-8 45 r+] 1-32 | 87 624 1500 
| 

3 | Saturated 70 2°0 15-5 | 55 7-18 1-40 | 815 438 1253 


As the number of revolutions per minute is 4 revo- 
lutions more in Fig. 8 than in Fig. 11, which difference | 
would slightly reduce the M.E.P. of the diagrams, | 
it is interesting to compare Fig. 8 with Fig. 10—the | 
latter a superheated steam diagram made at 172 | 


revolutions, or 19 revolutions per minute less than | . 








Comparing No. 1 and No. 3 we get— 
No. 1—Superheated. No. 3—Saturated. 


= — 130 LHP. = 147 LHP. 
v Cv 


The registered draw-bar pull is exactly 3345 kilos. 


| in the two examples Nos. 1 and 3 here compared, 
| showing, in this instance at least, that a less propor- 
| tion of the indicated power in the superheated steam 


on, and the whole establishment may be described 


tel aa : 2 saturated ste iagr: ‘ig. 11. 
as an institution for teaching something about every- ne a Se 


The number of I.H.P. per unit of volume and of 


thing or everything about something—industrial, 
of course—as the students may choose. I put it in 
this way because, while the average lad trained here 
may not rise beyond the positions usually filled in 
Europe by those who take the full advantage of special 
classes while serving an ordinary apprenticeship, 
there is no reason why those of exceptional ability 
should not eventually take their place in the foemostr 
rank of professional engineers. 

The Institute was founded in 1887. It is governed 
by a Board of Trustees consisting of representatives 
of the Bombay Government, the Bombay Munici- 
pality, the Bombay Mill Owners’ Association, and 
several other local bodies. It is maintained by grants 
from the three Boards named, the fees being nominal 
only. 

At present the Institute prepares students for the 
outside examination of the City and Guilds of London 
Institute. It may be suggested that the time has 
about arrived for putting the higher branches on a 
higher plane, or at least affording opportunity for 
qualifying in a degree equal to that of the schools of 
technology in other countries. Only a few would 
probably take advantage of this for a considerable 
time ; but though the demand is small at present, 
the experiment is well worth trying. This question 
has been-repeatedly raised, but it has always brought 
up that other one of attachment to or alliance with 
the University, and this has led to things remaining 
as they are. Whatever may be done, it is sincerely 
to be hoped that the Technical Institute will be kept 
as a separate institution, and that, while a standard 
equal—for engineering purposes—to that of anything 
obtaining in the University is aimed at, the Institute 
will remain independent and do its own work. And 
it is to prevent the necessity of the more ambitious 
and capable youths from this establishment entering 
the University that the suggestion of further oppor- 
tunity for them is made. No one will think that I 
underrate the value of the classic institution, but from 
close and anxious observation I have concluded that, 
as things are and are likely to remain for some time, 
it is much easier to put an engineer into a university 
than to bring one out of it. I send you a number of 
photographs of the Institute. (See Supplement and 
page 191.) 








SUPERHEATED STEAM-—ITS EFFECT UPON 
CYLINDER POWER IN PRACTICE. 
BY CHARLES R. KING. 
No. II.* 

THE indicator diagrams available which most nearly 
approach to the average running conditions are Fig. 8 
(superheated) and Fig. 11 (saturated). The speed 
at which Fig. 8 was made being 7 kiloms. above 
the average, yet another (Fig. 10) is reproduced 
because made at a rather less speed. In order 
to ascertain first that the actual digrams selected are 
fairly comparable with the average results already 
noted, and to show the extent of any differences 
between two single strokes (compound expansion) 
and the total number of strokes made in 150 kiloms., 
we find in the following equation the indicated horse- 
power developed per unit of volume and pressure, 
1 7 being the pressure, v the volume admitted at cut-off, 
and I.H.P. the indicated power with the regulator 
opened (not for the whole distance run). 

Average of trips, calculated, Figs. 1 and 2 (Florence 
to Chiusi) : 

T.H.P. 890 
Pi11.5 x 0.59 

LEP. 014 
Pil3.5 x 0.45 — 


Superheated steam = dolar. 


Saturated steam 


* No, I, appeared February 14th, 








cut-off in diagram Fig. 10 is :-— 
ee STS. 
Pi 10 x 0.60 

or 16.4 per cent. less than in diagram Fig. 11. 

Avoiding figures, and observing closely the thin 
form of the superheated steam diagrams and their 
long admissions, we now recognise the reason of their 
characteristic attenuation from the causes treated 
already from their theoretical aspect—page 137, 
August 9th, 1912. 

In diagram Fig. 11 it will be remarked that the cut- 
off of 50 per cent. is above the average of 45 per cent. 
For such a medium speed a cut-off of 45 per cent. 
is rarely found in indicator diagrams, so the nearest 
to it was selected. In this case the cut-off of 50 per 
cent. was adopted on a grade of 1 in 250 in gathering 
speed for surmounting a long incline of 1 in 99 and 
lin 100. With saturated steam the cut-off of 45 per 
cent. is employed at speeds of 66 miles per hour on 
level line with 350 tons on the draw-bar, indicating 
1330 to 1500 horse-power, while 35 per cent. cut-off 
is employed continuously on level stretches for an 
average speed of 53 miles per hour with 350 tons. 
The running cut-off with 350 tons varies therefore 
between 35 per cent. and 45 per cent. on level lines 
up to the highest speeds. 

In general, the officially published reports of tests 
on the Florence-Orte section show that the power 
is lower, the speed lower, and the car loads less 
behind the locomotives 68,150-1 fitted with super- 
heaters. The line Florence to Orte is all-sufficient 
for demonstration, and is a good criterion of 
performances on other lines. The following is a 
general summary of the power of the two steams, at 
full speed and on level line, of the two classes of 
engine :— 


Speeds. 


Loads. Ki : | 
iloms. 
Superheated steam... 229 84—90 1000—1120 
Saturated steam 350 87—99 1200—1400 


The above refers to engines in comparable states 
of repair. 

As showing the effect upon speed by superheated 
steam when mounting steep inclines, the return 
journey from Orte to Florence is only interesting for 
the one long gradient between Orvieto and Ficulle, 
the inclines on which vary up to 1 in 90 and 1 in 100. 
To ascend this steep grade in the least possible time 
is a matter of chief interest with the traction depart- 
ment, and the capacity of new locomotives is judged 
by their speed at this point. With the superheater 
locomotive drawing a load of 348 tons,* according to 
the textual data—or of 358 tons according to the 
running diagram, Fig. 4, page 167—the time taken 
was 27 min. 35 sec., with a lowest speed of 34 kiloms. per 
hour. With the saturated steam locomotive and a load 
of 350 tons the time taken was 24 min. 55 sec., with a 
Jowest speed touched of 44 kiloms. per hour—see Fig. 5. 
The time taken by the saturated engine (in the yeaa 
1907) is therefore 9 per cent. better than that recorded 
three years later after the application of superheated 
steam ;f but this result will, in extenuation, be 
attributed to the use of cylinders of only the same 
size as first adopted in 1902. Fitted with boilers 
3.6 tons heavier to equal the superheater boilers the 
cylinders for the saturated steam engines, Class 680, 
might advantageously have been increased in dia- 
meter also by the same proportion as any enlarge- 
ment for superheated steam, and the results then 
would have been as before. With the superheated 
steam the highest record of indicated power during 
the recent trials on the Florence-Orte and Rome- 
Naples lines was 1307, or about 100 horse-power 

* Evidently a clerical slip in official report. 

+ Total work done up to summit :—38 triangles with superheated 





steam ; 41.5 triangles with saturated steam. Each triangle equals 
1,680,000 kilogs. 


locomotives re-appears at the draw-bar. ‘The steam 
pressure is higher, and the cut-off 11.2 per cent. 
greater, with the superheated steam in this case. 

It will have been noticed that in estimating steam 
consumption by the cut-off the clearances have been 
totally neglected, and for the reason that, in general, 
all the diagrams at equal cut-offs and speeds reveal 
practically the same amount of compression, the 
clearance volumes being the same for both steams. 

But by the different cut-offs employed for the two 
steams the shorter one employed for saturated steam 
naturally fills the clearances earlier, and thus less 
steam is taken from the boiler, of which fact the 
indicator renders no account. For the same reason, 
the saturated steam is more often forced up by the 
earlier compression to pressures above those of the 
valve chest and, at high speeds, to the height of the 
boiler pressure. On the contrary, by using longer 
cut-offs with the superheated steam its compression 
begins later, barely filling the clearances and so giving 
the indicator diagram a larger area on the back stroke 
of the piston. In this way the superheated steam with 
its long cut-offs benefits by the credit of larger dia- 
grams and more indicated power from this cause. 

Of far greater importance, as affecting the science of 
thermodynamics, is the absence here of the conven- 
tional allowances for “initial condensation” with 
the saturated steam. By this hyper-saturation and 
de-saturation, from 30 per cent. to 50 per cent. of 
the total volume of steam admitted is said to be lost. 
It has been so held since Thomas communicated on 
April 13th, 1843, to the French Academy the results 
of his experiments—published in the Journal des 
Usines—which ocularly demonstrated in _ glass 
cylinders the whole secret, during each stroke, of 
initial condensation and re-evaporation, and thus 
laid the foundation for the theory that upwards of 
one-half of the potential steam pressure is lost by this 
wall action, unperceived by the indicator; and 
henceforth the old ‘“‘legend”’ of entrained moisture 
from the boiler became, after 1843, discredited in 
favour of “ initial condensation.” 

Unfortunately for this strange theory of “initial 
condensation,” it has remained for it to prove the 
impossible and to explain why, during the second 
expansion in a compound engine every pound of 
average back pressure in the high-pressure cylinder and 
in the receiver—see Figs. 13, 17, 18, and 19—re-appears 
during the commencement of the second expansion, 
whereas, according to this hazard theory, the pressure 
ought to fall by one-third or even one-half, especially 
at the low pressures of 40 Ib. to 50 lb., when the steam 
in outside cylinders, swept by the wind, is said to be 
in a critically unstable condition. From _ these 
diagrams it is clear thatsuch a theory is untenable— 
because the 30 per cent. of pressure which ought to 
be missing persists in remaining, like some pea under 
a thimble failing to disappear at the word of the 
professor. 

Superheated steam is stated to act as a “ perfect 
gas,” and therefore does not condense. Hence its 
attributed water economy, which economy is said to 
be due to the reduction of “ initial condensation,” by 
30 per cent, and thereby to lead to a corresponding in- 
crease of cylinder power. (Herr Garbe: Die Dampf- 
lokomotiven der Gegenwart.) 

During the runs illustrated by Figs. 1 and 2 the 
entire trip was extended from Florence to Orte, 
and the water consumption figures in the case of the 
saturated steam locomotive are only given for that 
entire distance without break. Although the con- 
sumption is given for the partial distance, Florence— 
Chiusi, in the case of the superheater engine, the 
comparison can only be established here on the basis 
of the entire distance—first for the gross water con- 





194 


THE ENGINEER 





Fer. 21, 1913 








sumption and then for the water consumption per 
indicated power. 

For the superheated steam the data are as follows:— 
Steam pressure during admission, 11.5 kilos. to 8.7 
kilos., 10.1 kilos. average x 14.2 lb. 143 lb. 

i 28:7 158 lb. absolute. Steam temperature, 
290 deg. Cent. = 552 deg. Fah., or + 190 deg. Fah. 
superheat. Specific volume per pound, 3.74 cubic 
feet. Density, 0.266lb. per cubic foot. Total 
B.Th.U., 1296.4. 

The missing quantity may be calculated by the 
methods usual for calculating the weight of steam 
and water required for any engine, or, more simply, 
by the following, which gives the same result :— 

Volume of live steam cylinders, neglecting clear- 
ances : : 

I4hin. X .7854 x 25§in. 
1728 

The driving wheels are 1.850m. diameter and 
5.81 m. circumference, and the aggregate distance 
run with open regulator 185,200 m., the total number 
of revolutions under steam being about 31,876. V 
being volume of one eylinder, S number of strokes per 
revolution, R number of revolutions, and D specific 
density, then the water consumption is :— 


V 2.33 x 84 x .R 31,876 x D 0.266 x v 0.52% 
= 41,094 Ib. 


Actual measured water consumption, deducting for 
various losses in engine and train services, 21,530 
litres X 2.2 lb. = 47,366 lb. 

Missing quantity with superheated steam :— 


47,366 — 41,094 


47,366 

The average cut-off up to Chiusi has been given as 
59 per cent. with superheated steam. From Chiusi 
the line descends to Orte, permitting of the minimum 
running cut-off for superheated steam, that is, 45 per 
cent., by which the average cut-off is then reduced 
59 + 45 + 2 = 52 percent.* For saturated steam the 
minimum of 35 per cent. is employed, so reducing the 
average to an equal extent, 45 + 35 + 2 = 40 per 
cent. 

The calculated consumption for the saturated 
steam engine is (at an average of 188 lb. absolute 
pressure during admission) :— 

V 2.33 x S4 x R 34,036 x D 0.411 x v 0.40 

= 52,147 lb. 


Actual measured water consumption, deducting for 
various losses in engine and train services :— 
28,600 litres x 2°2 Ib. = 62,920 Ib. 
Missing quantity with saturated steam :— 
62,920 — 52,147 


62,920 

The saturated steam engine ran 197,750 m. in the 
aggregate with the regulator open. The specific 
density figures are for theoretically dry saturated 
steam. Allowance of a few per cent. loss by entrained 
or priming water carried over into the steam pipe, 
and for condensation in steam pipes and valve chest, 
must be made with the saturated steam before 
calculating the losses by “ initial condensation ” as 
soon as the valve opens. The missing quantity 
with the superheated steam is net, as the superheater 
has converted the priming water into steam at a 
temperature in the valve chest averaging 290 deg. 
Cent. = 552 deg. Fah. 

In this example the superheated steam uses 24 per 
cent. less weight of water with steam of a specfic 
‘density less by from 35 per cent. to 37 per cent. than 
theoretically dry saturated steam, which difference 
of 24 : 35 can only be accounted for, as is done here, 
by the greater volume of steam it used, otherwise an 
equal steam consumption would inevitably show the 
missing quantity to be greatest with superheated 
steam. This is, indeed, actually so in the present 
example if the water consumption is referred to 
the horse-power indicated. Until now only the total 
water consumption has been considered without 
regard to power, which power is highest with the 
saturated steam. 

With the superheated steam the water consumption 
per horse-power indicated is 9.8 kilos., and with 
saturated steam it is 11.9 kilos.—or a saving of 17.6 
per cent. Adding to this saving a greater steam 
consumption (on the shorter distance run with open 
regulator) by 16 per ecent., we only explain 17.6 per 
cent. + 16 per cent., or still about 1 per cent. short of 
the reduced consumption due to the lesser specific 
density of 35 per cent. In other words, we have 
to account for 35 per cent. more water with the 
superheated steam, but cannot account for more than 
33.6 per cent. 

In the short sections—Figs. 6 and 7—taken from 
dynamometer records made during trips from Naples 
to Rome, we again notice the greater speed capacity 
of saturated steam when trains are ascending steep 
gradients. The superior performance of the satu- 
rated steam is very definite, and, although its load is 
4 tons less, the work done per minute is 29 per cent. 
greater. We here count thirty triangles; each repre- 
senting 1,612,200 kilogrammetres, while the super- 
heated steam only registers twenty-five triangles of 
1,841,600 kilogrammetres from base tosummit. The 


= 2.33 cubic feet. 


=13 per cent. 


17 per cent. 


superheater experiment No. CCCXXII. (Fig. 6) Naples 
to Rome, is, moreover, an obvious attempt to beat the 
saturated steam records by maintaining the boiler 





pressure as far as possible at the maximun that is 
allowed for saturated steam. On the easiest parts 
of the run the superheated steam pressure was 
maintained steadily at 2271lb. per square inch, 
although the long adverse gradients gradually reduced 
it to the 11 kilos. which we read at the Palestrina 
summit. Throughout, advantage is taken of easy 
or of falling grades to make better speed with the 
superheater locomotive, as against the better sus- 
tained speeds of the saturated steam in surmounting 
gradients, so that the total distance of 322 kiloms. 
is covered at an average running speed of 65-7 kiloms. 
per hour, instead of only 64-3 kiloms., as with the 
saturated steam—which is nearly one mile per hour 
slower. Fig. 6—superheated steam—is from a complete 
locomotive test with all instruments of measurement. 
Fig. 7—saturated—is merely derived from the records 
obtained by a dynamometer car attached to the train. 
The work registered is 407,405,000 kilogrammetres 
by the latter; it is about 6-2 per cent. higher in 
the superheater test. 
CCCXX.—the superheater locomotive pulled 298 tons 
at 64-4 kiloms. per hour, registering only 383,130,000 | 
kilogrammetres. Longer travelling by momentum | 
is effected by the superheater locomotive—that is, | 
with 9 closed regulator—and to permit of this, without | 
losing time, means resort to higher speeds on portions | 
of the line where the effects of momentum are prac- | 
ticable. With the saturated steam there is shown 
more ‘collar’? work, and easy speeds are allowed | 
where higher ones were possible. In the opposite | 
direction, Rome to Naples, there are long severe 
gradients, just before Naples, of 13, 14, 15, 17 per 
thousand, constituting a crucial test for any locomo- 
tive. With 291 tons and thirty-two train axles | 
behind the superheater locomotive, the speed here | 
falls to a minimum of 25 kiloms. per hour. With | 
266 tons, but the same number of cars and axles | 


In an earlier experiment— | 


opens represents a very considerable power loss 
suggestive of some enormous “ initial condensation ” 
with highly superheated steam. The same pressure 
(2 kilos.) that is here lost develops 424 horse-power 
with saturated steam—see low-pressure expansion 
in Fig. 11—and an equal pressure (2 kilos.) develops 
348 horse-power with superheated steam—see |v - 
pressure expansion, Fig. 10. 








THE MITTENWALD SINGLE-PHASE RAILWAY. 


THE opening of the first section of the Mittenwald 
Electric Railway took place on October 28th, 19}2, 
This is the eastern section which extends froin 

| Innsbruck to Scharnitz and passes through the 
| Tyrol. The length of the line is 33 kiloms. ‘Ihe 
| complete railway will provide connections between 
| Innsbruck, Scharnitz, Garmisch,  Partenkirchen, 
Griessen, and Reutte. The western section 
|map, Fig. 1—extends from Reutte to Griessen, 
distance of 32 kiloms. Between these lines there 
is the Scharnitz—Garmisch — Partenkirchen — Griesse 
section, which passes through Bavaria. All these 
lines are to be worked with single-phase alternating 
current. As far back as August 17th, 1889, an elec- 
tric light works was started for the supply of elec- 
tricity to Innsbruck. It was originally equipped 
with two Ganz alternators, each rated at 80 kilowatts. 
The plant was designed for supplying current to 
1300 16 candle-power lamps burning simultaneously. 
This hydro station, which is worked by the falls of 
the Wurmbach to the north of Innsbruck, is stil! in 
operation. An 80 kilovolt-ampére alternator, two 
200 kilovolt-ampére single-phase alternators, and two 
1200 kilovolt-ampére two-phase alternators were 
added in 1909, and a new station situated in the south 
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Fig. i—THE MITTENWALD ELECTRIC RAILWAY 


behind the saturated steam locomotive, the speed 
falls to a minimum of 33 kiloms. per hour. With 
15 kilos. (213 Ib.) boiler pressure and a starting speed 
of 92 kiloms., the incline is ‘‘ rushed ”’ by the super- 
heater locomotive and surmounted in 14 min. 45 sec., 
in registering 26-5 triangles of 1,806,000 kilogram- 
metres, while the saturated steam engine takes 13 min. 
45 sec. in registering 25-5 triangles of 2,016,000 kilo- 
grammetres. The live steam cut off in the superheater 
engine up the incline is 70 per cent. or about 12 per 
cent. by difference higher than the admission for 
saturated steam. These experiments conclusively 
prove that even at equal boiler pressures super- 
heated steam does not exert the same power at 
equality of steam volumes admitted. 

The figures affecting the “missing quantity ” 
in Diagrams 6 and 7 are also worth remark. The 
water consumption per horse-power per hour at the 
draw-bar, Naples to Rome, is :—Superheated steam, 
13-25 litres; saturated steam, 17-35 litres. Saving 
by superheated steam nearly 24 per cent. Average 
estimated boiler pressures for both steams, 14-2 kilos. 
= 205 Ib., or 220 lb. absolute. Specific volumes per 
pound :—Superheated steam, at 310 deg. Cent. 
= 590 deg. Fah., or + 200 deg. Fah. superheat, 
2-78 cubic feet ; saturated steam, theoretically dry, 
2-09 cubic feet. Difference of theoretical densities 
nearly 25 per cent., and of probable working densities | 
about 28 per cent. Saving of condensation by use 
of superheated steam—less than nothing. Other trips 
show a missing quantity of about 15 per cent. higher | 
with superheated than saturated steam. 

There is, we see, no saving of steam by “ eliminated 
cylinder condensation’ by means of superheating, 
either in this case or in many similar examples— 
when they are closely analysed. The missing quan- 
tity with superheated steam is still “ missing,” as it 
is with saturated steam, and an opportune reference 
to a common type of superheated steam indicator dia- 
gram—Fig. 12—shows that the drop in pressure of 
2 kgs per em? (or 31 lb.) at the instant that the valve 


of Innsbruck on the Brenner, close to the Stetans- 
briicke, was started in 1903. This latter station 
utilises the waters of the river Sill. Originally it 
contained two 2500-kilovolt-ampére two-phase sets 
designed for a working pressure of 10,000 volts. Four 
additional machines each capable of developing 
3300 kilovolt-ampéres have since been added by the 
A.E.G. Union of Vienna. The total capacity of the 
Sill station is therefore at present 18,200 kilovolt- 
ampéres. Clearly the use of electricity in this part 
has made remarkable headway. Since the end of 
1911 730 motors with a total output of 3950 horse- 
powers have been put down in the town ot Inns- 
bruck. No fewer than 90,000 incandescent lamps and 
380 are lamps have also been added during the same 
period. 

In 1904 the Stubaital Railway was built, this being 
the first single-phase mountain railway. It is sup- 
plied with current from the Sill station. A street 
tramway in Innsbruck is worked with direct 
current at a pressure of 500 volts, this current being 
obtained from converters connected to the 2000-volt 
two-phase mains. At the end of 1911 there were 
18 kiloms. of single track connected with the Inns- 
bruck tramways. The owners of these tramways 


| have also electrified the overhead line to Hall, which 


was originally worked by steam. When it was 
decided to electrify the line the direct-current system 
working at a pressure of 1100 volts was chosen, 
this being the first railway in Austria to use high- 
tension direct current. An electrically operated rope 
railway also leads up to a sharp rise on the slopes o! 
the northern chain of hills to the Hungerburg Plateau. 
about 300 kiloms. above Innsbruck. By reason ot 
the beautiful view which is obtained at this altitude 
the line is well patronised by visitors during the 
summer months. The construction of the railway 
also arouses a great deal of interest. an 
From the foregoing it will be seen that electricity 
was extensively used in Innsbruck itself and in the 
surrounding country before it came to be employed 
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on the Mittenwald Railway. The work that has 
recently been carried out on this latter line is of an 
jmportant and interesting character. The line is 
notable for the beautiful Alpine scenery which it 
reveals to the traveller. On the Austrian sections, 
viz., Innsbruck to Scharnitz, a distance of 32.7 
kiloms., and Reutte to Griessen, a distance of 30.3 
kiloms., where the most magnificent scenery is met 





Fig. 3. These generators work at a pressure of 
3000 volts and at a periodicity of 15 cycles per 
second. They are capable of developing a maximum 
output of 4000 kilovolt-ampéres. Since the speed of 
the sets is 300 revolutions and the periodicity 15 cycles 
per second, the generators are six-pole machines. 
The cost is somewhat higher than that of a four-pole 
machine, but the lower speed enables the pole core 














Fig. 2-ENTRANCE TO TUNNEL 1787 METRES LONG 


with, there are 18 tunnels, representing a total length 
of 4305m. One tunnel alone, the entrance to which 
is shown in Fig. 2, has a length of no less than 1787 m. 
\ number of viaducts and bridges also had to be built, 
and altogether the construction on the railway 
involved some very difficult work. Electrical working 
was found to present many advantages as compared 


to be fixed with absolute rigidity to the rotor hub. 


By reason of the heavy weight of the poles very con- | 


siderable centrifugal forces have to be dealt with. 
The weight of a wound pole is 3540 kilos., and the 
fixing of the rotor hub, as shown in Fig. 5, is subjected 


to a centrifugal force of 343,000 kilos. at normal | 
| one of the illustrations on page 202. 


speed. At 80 per cent. excess speed it is increased 


case. Each generator is provided with an inde- 
pendent transformer, this obviating the necessity 
of using 3000 volt bus-bars and _ switches. 
These oil transformers, with water circulation, are 
designed for the same maximum rating as the gene- 
rators, but the continuous rating is 1800 kilovolt- 
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Fig. 7—50,000-VOLT STEP-UP TRANSFORMER 


aimpéres. The transformers are ot the core type, 
with disc windings. The wound cores weigh 23 tons 
and, owing to the nature of the ground, considerable 
difficulty was encountered in transporting them to 
their destination. This will be appreciated from 
The 50,000-volt- 
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Fig. 3—3000-KILOVOLT-AMPERE SINGLE-PHASE GENERATOR 


with steam. The absence of smoke in the tunnels was 
an important consideration, and, moreover, in the 
construction of the line itself a gradient of 3.64 
per cent. was permissible by using electric traction. 
The line reaches a height of 1185 m. above the sea 
level at Seefeld, and in a distance of 21.2 kiloms. a 
difference of level of 600m. has to be dealt with. Had 
steam locomotives been employed it would have been 
necessary to lengthen the line by at least 4 kiloms. 
just at the point where the greatest difficulties would 
have been met with. The saving introduced by 
adopting electric traction amounts to more than the 

















Fig. 5—FIELD HUB 


total cost of the electrical equipment. Electric 
working is also advantageous on account of the water 
power available. 

The power station for the Mittenwald Railway 
has been erected about 6 kiloms. to the south of 
Innsbruck in the vicinity ot the Sill works, and utilises 
the water power of the Ruetzbach, a river close to the 
Sill. The effective fall is approximately 185m. 
At present there are two 4000 horse-power Voith 
Pelton turbines in the Ruetz power station. 
Each of these is coupled to a 3000 kilovolt- 
ampére single-phase generator, as shown in 





to 1,000,000 kilos. From-the illustration Fig. 3 it 
will be seen that the magnets are fitted with fans for 
the purpose of ventilating the machine. By this 
means it has been found possible to keep the tempera- 
ture rise well below the specified limit. 

Contrary to what one might expect with generators 





Fig. 4—800 HORSE-POWER SINGLE-PHASE MOTOR ON TEST BED 


switches are placed in spacious cement cells. All 
these switches are fitted with electro-magnetic remote 
control gear, so that they can be operated from the 
switchboard in the main machine room. Automatic - 
overload releases with time limit gear are fitted to 
the high-tension switches. The usual lightning 
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Fig, 6—DIAGRAM OF LOCOMOTIVE 


fitted with such large fans, they have proved to work 
very quietly. Current derived from the generators 
is fed into transformers of the type shown in Fig. 7, 
and this manner in the pressure is increased from 
3000 volts to 50,000 volts. The illustration— 
Fig. 7—shows the transformer removed from its 


FOR THE MITTENWALD RAILWAY 


arresters, &c., are also provided. Current at 50,000 
volts is supplied by means of a high-tension line to 
two sub-stations, where the pressure is lowered to 
15,000 volts for use on the line. These sub-stations 
which will also supply current to the Bavarian lines, 
until the completion of a generating station at 
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Walchensee, are erected at Reith and Schanz. The 
former place is 19 kiloms. from the eastern boundary 
of Austria, and the latter 3.3 kiloms. from the 
western boundary. Views of the transmission line, 
which is mainly carried on the same poles that support 
the contact wire of the railway, are given on page 202. 
Each of the transmission wires has a section of 35 
square millimetres. 

Separate poles for the transmission line are used 
between the power station and the railway line, 
a distance of about 6 kiloms. The first section of the 
50,000-volt line passes through a desolate district, 
which is not easily reached in the winter months. 
On this account three wires are used on this section 
of the line, one of which serves as a spare. A copper 
lightning conductor is mounted above the high-tension 
line on the top of each mast, this being carefully 
earthed at the bases of the masts. The masts, which 
are of the lattice type, are erected 80m. apart. 
Separate masts for the transmission line are also used 
for a short distance on the Innsbruck-Scharnitz 
section, owing to the number of long tunnels. The 
erection of a high-tension line on the same masts 
that carry the contact wire for the railway introduces 
various difficulties which do not arise when a trans- 
mission line has its own supports. Obviously, 
the route is confined to that of the railway track, 
and in the present case a number of sharp curves, 
such as shown in one of the illustrations on page 202, 
had to be negotiated. Moreover, the masts are sub- 
jected to vibration arising from the passage of the 
current collector. Experiment proved the link dise 
suspension insulator to be the only type suitable 
for use under these conditions. Experience gained 
in America has also led to this conclusion, but, owing 
to the climatic conditions met with on the Mittenwald 
Railway, it was necessary to depart somewhat from 
American practice. Special insulators devised by 
the A.E.G. Co. have also been used for anchoring the 
contact line. The illustrations of the Scharnitz 
station and the Wilten shunting station on page 202 
give a good idea of the overhead equipment as used 
on the Mittenwald Railway. In this instance the 

















Fig. 8-LOCOMOTIVE TRANSFORMER 


A.E.G. Company has not provided any tightening 
gear for the overhead lines. The reason for this 
appears to be that the many sharp curves entail 
considerable friction, which makes it impossible for 
any ordinary tightening device to work satisfactorily. 
Moreover, owing to the flexibility of the masts used 
on this line, gear of this description was considered 
unnecessary. 

Let us now pass on to the electric locomotives. 
At present nine 800 horse-power single-phase locomo- 
tives are in use on the Innsbruck-Landesgrenze and 
Bayern—Garnisch—Partenkirchen lines, representing a 
distance of 57 kiloms. Each locomotive can draw a 
train weighing 124 tons on a gradient of 3.64 per cent. 
at a speed of about 30 kiloms. per hour, this corre- 
sponding to a tractive effort of approximately 7500 
kilos. A train standing in the Hochzirl station is 
shown on page 202. It is worthy of mention that 
one of these locomotives was put into service for 
some months on the Dessau-Bitterfeld Railway, in 
Germany, for trial purposes, during which time it 
hauled goods trains weighing 1100 tons at the regular 
schedule speeds. 

The locomotives built for the Mittenwald Railway 
were dealt with in a lecture delivered in Germany by 
Herr Hans Michel on March 13th, 1913, and the 
diagram, Fig. 6, was exhibited on that occasion. 
This diagram shows the axle arrangement position 
of motor and main transformer very clearly. The 
hourly rating of this goods locomotive is 800 horse- 
power at a speed of 30 kiloms. per hour, the maxi- 
mum speed being 40 kiloms. per hour. When the 
jocomotive is ready for service with the sand box 
filled, &c., the total weight is 53 tons, this being 3 tons 
under the weight specified. The reduction was effected 
solely by cutting down the weight of the electrical 
equipment. Current is collected from the overhead 


wire by means of bow collectors, and is led through 
a bare conductor on the roof to a lightning arrester 
and choking coil and then to the primary of the main 





transformer. The high-tension oil switch, which can 
be closed by hand from the driving cab, breaks the 
circuit at four points, and a resistance is provided 
in the usual manner. Press buttons are fitted for 
the purpose of opening this switch. 

Between the lightning arrester choking coil and the 
oil switch an earthing switch is connected which auto- 
matically closes when the protecting cover of the 
switch is removed. A main transformer, as used on 
these locomotives, is shown in Fig. 8. Fig. 4 shows 
one of 800 horse-power A.E.G. single-phase motors 
erected on the test bed. It is a 12-pole machine, 
and is constructed in accordance with the designs of 
Winter-Eichberg. The working current is induced 
in the rotor by transformer action. Two sets of 
brushes are fitted to these motors, the brushes of one 
set being short-circuited. The exciting current is 
fed into the rotor through the second set of brushes, 
this current being derived from a special exciting 
transformer. The slots of the rotor are partially 
closed, and are skewed at an angle with respect to 
the rotor axis. Fig. 9 shows one of the rotors. 
Speed control is effected by changing the pressure 
at the terminals of motor, this being done by means 
of contactors which are connected to the tappings of 
the main transformer. 

The controlling current for the contactors is taken 
from the power transformer of 300 volts. Each of 
the two controllers has two drums. One operates the 
contactors for the power transformer, and thus 
regulates the output, whilst the second operates the 
exciter contactors, thereby controlling the excitation. 
The direction of running is also determined by the 




















Fig. 9—ROTOR OF 800 HORSE-POWER MOTOR 


first position of the’exciter drum. The drums are 
independent of one another. Owing to this arrange- 
ment the field can be adjusted for any speed with the 
lowest possible kilovolt-ampére input at the terminals 
of the motor. All the contactors are interlocked with 
one another. If one of the contactors fails to operate, 
the others cannot be closed. As on various other 
single-phase railways which have recently been 
described in these columns, it was specified that it 
should be possible to operate two locomotives on the 
multiple unit system, so as in this case trains weighing 
250 tons can be hauled. The contactors for the 
auxiliaries, such as motor compressor, lighting, and 
heating, are mounted on a common switchboard, 
and the controlling leads are energised on closing 
hand-operated switches. The pressure used for 
lighting is only 19 volts. 

The motor compressor, which supplies the com- 
pressed air for the brakes, current collectors, sanding 
gear, and whistle, is automatically switched in as 
soon as the air pressure in the tank has fallen below a 
given value, and when the proper pressure is restored 
the current is automatically interrupted. The 
heaters used for heating the locomotives consume 
1 kilowatt. For heating the trains couplings are 
fitted at each end of the locomotive and coaches, 
and by means of coupling cables a circuit is estab- 
lished throughout the train. Lastly, it is worthy of 
mention that a three-way cock is interposed in the 
compressed air pipes and connected with levers in 
such a manner that the air leaves the cylinder of the 
current collector directly anyone mounts the roof 
of the locomotive. The collector is therefore lowered, 
and all the current carrying parts on the top of the 
engine can be handled with safety. ‘The whole of the 
electrical work was carried out by the A.E.G. Co. 








THE PAVING OF LONDON STREETS. 


THE tenth annual report of the Metropolitan 
Committee on Materials and Means of Paving the 
Streets of London has just been issued. This Com- 
mittee was formed as the result of a conference of the 
Metropolitan Borough Councils which was held at 
the Westminster City Hall in January, 1903, and it 
has continued to report annually since that time. 

The present report deals with the returns sent in 
during the past year. In the first part of the report 
returns from Greenwich, Hammersmith, Hampstead 
Holborn, Kensington, Marylebone, St. Pancras, 








Wandsworth, the cities of London and Westminster, 


and the London County Council, dealing with tho 
amounts of different kinds of paving laid during tho 
year and the cost are briefly swnmarised. For th, 
most part the paving was carried out in wood of 
various kinds and sizes. 

The report then goes on to discuss the effect, of 
motor traffic on the cost of paving and maintaining 
roads. It appears that the Committee having been 
informed that in order to withstand the greator 
weights and stresses which are now imposed on road 
foundations, owing to the increasing use of motor 
omnibuses and heavy mechanically propelled vehicles, 
it had been found necessary in many cases to increase 
the thickness of the concrete foundation, invited 
an expression of opinion on the matter from the 
surveyors of the metropolitan boroughs. A digest 
of some of the replies received is given in the report, 
and in what follows we give a review of the most 
important points. 

In Bermondsey it has been found necessary {, 
increase the thickness of concrete in the earriagy 
way foundation from 6in. up to 9in., or even 12in. 
in some cases. In Fulham motor traffic has had theo 
effect of, if anything, decreasing the cost of muain- 
tenance of wood-paved roads, though on water-boitic 
macadam roads this class of traffic has effected ¢0 
siderable damage by disintegrating the surface. 
The roads so affected have been re-made with bit 
minous macadam, with the result that the cost of 
such treated roads now submitted to motor traffic 
is not more than, if it as much as, that of the wate: 
bound surface previous to the motor traftic coming 


upon it. Naturally too, as the result—partiall, 
at any rate—of the reduction in the number of 


horses, the amount of scavenging necessary has con 
siderably lessened. Thus in one week in 190%) 
85 tons 2 ewt. 3 qrs. of manure and refuse were 
collected from all the wood-paved roads in Fulham. 
In the same month, but two years later, the amount 
was only 64 tons in one week. This means a 
reduction of over 20 tons, which represents a decrease 
of more than 1000 tons per annuwn. The motor 
traffic, it is explained, soon finds out the weak spots 
in wood paving, and these are inunediately repaired. 
This appears to increase the number of repairs, but 
the actual wear in the depth of material shows that 
the life of the wood paving is materially increased. 
The gain in this direction more than compensates, it is 
stated, for the increased cost of repair. Apparently 
it has not been necessary to increase the depth of the 
foundations. All that has been requisite is to repair 
the places which have given way, but the depth of 
foundation js not given. 

In Finsbury it cannot at present be said that motor 
traffic has increased the cost of road maintenance. 
In this borough practically the whole of the roads used 
by motors are paved with granite, wood, or asphalt 
on from 9in. and upwards of Portland cement con- 
crete. In Greenwich, on the other hand, there is 
an increasing charge for the maintenance of all roads, 
though the increase is not so noticeable on granite 
setts and wood pavement as in the case of macade- 
mised roads. ‘‘ There is no doubt,” it is added, 
“that the greater weight is causing great damage to 
the old concrete foundations, which were never put 
in to carry such traffic, and the increased load and 
speed is causing greater vibration.” The same sort 
of tale comes from Hackney, where it is reported that 
the great increase in motor traffic has necessitated 
constant attention to the roads over which such 
traffic passes. Considerable sums of money have had 
to be spent on their maintenance, renewal and repair. 
Roads which until the advent of motor traffic were im 
good condition are now having their surfaces destroyed 
and their foundations disintegrated. Some have had 
to be entirely remade with more lasting materials. 
Where this has not been absolutely necessary up to 
the present time it has been tound that the usual life 
of the road has been considerably curtailed, even to 
the extent of 25 per cent. Foundations of Portland 
cement concrete, which were sufficient a few years ago, 
are now quite inadequate, and in all cases where 
defects have been found, and in new work under- 
taken, the foundations are now increased in depth by 
50 per cent. 

In Hammersmith, too, since the more general use 
of motor omnibuses and other heavy mechanically 
propelled vehicles, the thickness of concrete founda- 
tion has been increased from 6in. to 8in. It is 
added in the report from this district that motor 
traffic has undoubtedly added to the prime cost of 
construction of all classes of roads, while as regards 
maintenance, though the surveyor thinks that on 
wood pavement the cost will be less as the life will be 
slightly lengthened, he considers that on all othe1 
roads it will be largely increased. 

Hampstead complains that motor omnibus traffic 
has considerably increased the charges for main- 
tenance of all classes of roads. Even with wood- 
paved roads—and in this the experience anticipated 
by the surveyor of Hammersmith is not repeated— 
the life of this paving is said undoubtedly to have 
been reduced one or two years in consequence of this 
type of traffic, and the depth of concrete foundation 
has had to be increased from 6in. to 9in. The additional 
cost of road maintenance in the boroughfor the past two 
years has been at the rate of about £5000 per annuin. 
In Holborn, where, apart from motor omnibuses and 
motor vehicles used for commercial purposes, the main 
roads have to carry very heavy burdens in the shape 
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of traction engines and lorries in the place of a con- 
crete foundation 6in. thick, which was adequate for its 
purpose ten years ago, foundations 12in, in thickness 
are now being put in. 

Lewisham raises the same cry with variations. 
The surveyor asserts that the twin tires of motor 
omnibuses and similar heavy vehicles create a partial 
vacuum and suck the surface of the road upwards. 
This, he says, is bad enough on wood paving, but 
inuch worse on ordinary water-bound macadam roaos, 
on which he has seen stones pulled out by this influ- 
ence. In all new roads he is laying an additional 
depth of concrete foundation beyond that which was 
necessary before the development of motor traffic. 
‘The engineer of the City of London reports that the 
existing foundations of many of the main thorough- 
fares is not of sufficient strength to withstand the 
weight and stresses now imposed upon them. He 
considers that the minimum thickness of concrete 
foundation should be Qin. 

In St. Marylebone it does not appear that the cost 
of mantaining wood paved roads has been increased 
by the action of motor vehicles, yet the significant 
statement is made that the foundation for wood pav- 
ing in the more important thoroughfares has recently 
been increased in depth from 6in. to 8in. and 10in. 
On macadam roads, on the other hand, the effect 
has been very marked. In the more frequented 
routes the surface has to be recoated annually, and 
to avoid this tar macadam is now being extensively 
substituted for ordinary macadam. Quite recently, 
we are told, a new service of motor omnibuses, which 
traversed a water-bound macadam road in the 
borough, was started, with the effect that the road will 
have to be repaired within a very short period. 
Another road, under similar conditions, has had to 
be dealt with as a matter of urgency. 

The same story is repeated, with differentiations, 
from St. Pancras. Quite recently when repaving one 
of the streets it was found necessary to reform the 
concrete foundation. The original foundation was 
about 6in. thick, and for many years it had been found 
sufficient to carry the ordinary traffic of the street, 
which described being “very heavy.’ As 
soon as two services of motor omnibuses began run- 
ning, the surface in many places showed indications 
of subsidence, and on examination it was found that 
the concrete was completely broken up, and it was 
decided to relay the entire foundation and to make it 
l2in. thick. It is added that the additional cost 
amounted to about £2600, or about 40 per cent. of 
the total cost ot the work. This street is given as an 
example, but there are others. Then, as regards 
macadam roads, the motor omnibus traffic is repre- 
sented as being “terribly destructive.’ The in- 
creased cost of maintenance of such roads will, says 
the surveyor, “be an item of very considerable 
amount, and brings one to the conclusion that a 
water-bound macadam road is entirely unsuitable for 
motor omnibus traffic, and yet such traffic cannot 
be forbidden the use of macadam roads. The con- 
venience of motor omnibuses as a means of public 
traffic is such as to render it improbable that even 
if the power existed they would be debarred from 
using such roads. It therefore follows that such roads 
should be paved with other material than water- 
bound macadam, so as to carry without destruction 
this traffic. The cost of repaving these roads is 
formidable, and hence the claim of the local authori- 
ties that grants should be made by the Road Board 
jrom the fund provided by the petrol tax towards 
the necessary expenditure in London as well as on 
provincial county roads.” 

Another example of the necessity for deeper foun- 
dations is provided by Paddington. In this district 
in recent years, when wood-paved carriage-ways have 
been renewed and where the existing concrete founda- 
tions, originally about 7in. thick, have been found 
defective, they have been replaced with concrete 
from 10in, to 13in. thick, ‘‘ There can be no doubt,” 
it is reported, “‘ the increased amount, the greater 
weight, and the greater speed of vehicular traffic 
have caused an increase in recent years in the cost 
of maintaining carriage-ways.” 

Poplar and Southwark both complain of additional 
cost of maintenance, but without giving any parti- 
culars. In the Woolwich district, where a motor 
omnibus route passes over a water-bound macadam 
tar-sprayed road, the extra wear has been very con- 
siderable, and the advisability of adopting a more 
durable paving to withstand the modern traffic is 
being considered. 

From the City of Westminster the report is not 
quite so pessimistic as in the majority of the fore- 
going. Inthe opinion of the City Engineer, we learn, 
the increase of motor traffic, while it prejudicially 
affects macadam roads, and perhaps to some slight 
extent asphalt roads also, has not caused any increase 
in the cost of maintaining wood-paved roads originally 
laid on present approved methods. Yet the City 
Council decided last year to make analteration in its 
specification for paving work, which alteration provides 
tor the laying of 8in. of concrete foundation and lin. 
of floating, instead of 6in. of concrete and lin. of 
floating, as formerly specified. 

The general trend of all the replies received was to 
the effect that a water-bound macadam road is 
entirely unsuited to modern conditions with heavy 
iuotor vehicle traffic ; that tar spraying such roads, 
while not being entirely satisfactory, effects some 


is as 


amelioration, as well as reducing the cost of mainten- 
ance, scavenging, and watering ; and that apparently a 
well-laid wood-paved road with a sufficient thickness 
of concrete foundation and suitable paving blocks is 
not prejudicially affected by heavy motor traffic— 

indeed, some surveyors hold the view that the life of 
such surfaces will actually be lengthened. The thick- 
ness of foundation, however, has a very important 
bearing on the matter, and it would appear that the 
depth of concrete should, at any rate, be 8in. or 9in., 
as compared with the ordinary previous average of 
6in., while in many cases a greater thickness than this 
is being employed. 





INSTITUTION OF MECHANICAL ENGINEERS. 


THE fifth monthly meeting of the Institution for 
the current, session was held last Friday evening. 
It was the annual general meeting, and after the 
business incidental to the occasion had been disposed 
of a paper entitled “*‘ Modern Condensing Systems ”’ 
was read by Mr. A. E. Leigh Scanes, of Manchester, 
and discussed. 

After a few preliminary formalities, the President, 
Mr. E. B. Ellington, gave the meeting a brief summary 
of the annual report of the Council, copies of which 
were distributed to members present. During the 
past year, he said, the membership roll had received 
a net increase of 332 names, bringing the total up to 
6160. This, Mr. Ellington continued, was the first 
occasion, on which the membership had exceeded 
6000, and the present healthy state of the roll was, 
he thought, clear evidence that the Institution so far 
had progressed. From the financial point of view the 
position was equally a subject for mutual congratula- 
tion, for the revenue had exceeded expenditure by 
just a little short of £3000. The triennial award ot 
the ** Willans Premium’’ had fallen this year to be 
made by the Institution, and the Council had selected 
Professor Bertrain Hopkinson as the recipient for his 
papers, ‘‘The Indicated Power and Mechanical 
Efficiency of the Gas Engine” and *‘ The Effect of 
Mixture Strength and Scavenging upon Thermal 
Efficiency,” published in the ‘ Proceedings” for 
1907 and 1908 respectively. The third award of the 
** Water Arbitration Prize ’’ had been made to Mr. L. 
Zodel for his paper on “* High-pressure Water Power 
Works,” read at the Ziirich summer meeting in 1911. 
The intimation of this award had, he was sorry to say, 
been received by Mr. Zodel when on his death-bed, 
and at the request of his family the money available 
was being devoted to the purchase of a suitably 
inscribed bronze. The extension of the Institution 
House had, like many other works, been greatly 
delayed by the difficulty of obtaining delivery of the 
steel required. The Council hoped, however, that 
everything would be ready for occupation during the 
coming summer. The establishment of the Benevo- 
lent Fund referred to in last year’s report had made 
good progress, and the memorandum and articles of 
association in connection therewith had been pre- 
pared. Into the matter of the proposed graduateship 
and associate membership examinations he would 
not for the moment enter, but would deal with it 
apart from the main report. In connection with the 
Alloys Research Committee, it was to be recorded that 
work was being continued at the National Physical 
Laboratory on the ternary alloy of Aluminium with 
Zine and Copper mentioned in the Committee's tenth 
report. As regarded the suggestions made by some 
members at the last general meeting that the activities 
of the Institution might with advantage be extended 
to the provinces, the Council had to report that 
inquiries had been made in nine centres outside 
London. An analysis of the several hundreds of 
replies received indicated that there was not sufficient 
demand to warrant any drastic change in the estab- 
lished practice of the Institution. It had been decided, 
however, that an annual lecture, to be delivered 
sometimes in London, sometimes in the provinces, 
might be instituted. It was with pleasure he re- 
corded that Mr. Charles Hawksley had consented to 
allow his gift of £1000 to the Institution in memory 
of his father, a past-president, to be used for this 
purpose, and that the first “Thomas Hawksley” 
lecture might be delivered this year. It was hoped 
by this method to get into touch with provincial 
centres. 

A brief word followed on the progress being made 
by the section of the Institution in Calcutta and on 
the work of the Graduates’ Association. Remarks 
and questions on the report were then solicited from 
the meeting, and as none were forthcoming its adop- 
tion was proposed by the President and seconded by 
Sir H. F. Donaldson. It was carried without demon- 
stration. 

Mr. Ellington then passed on to deal with the pro- 
posed revision of the by-laws consequent upon the 
introduction of examinations for graduateship and 
associate membership. The principle that there 
should be such examinations was, we may remark, 
adopted by resolution at last year’s annual general 
meeting, as reported in our issue of February 23rd, 
1912, and as the alterations in the by-laws are merely 
consequential to the adoption of the principle we do 
not here reproduce them. 

The whole matter, Mr. Ellington remarked, was 





extremely important as affecting the future welfare 





of the Institution, and had been occupying the atten- 
tion of the Council for nearly two years. While they 
had drawn upon the experiences of other institutions 
which already had entrance examinations, he had to 
acknowledge the very great assistance in the matter 
which had been rendered by Dr. W. C. Unwin, one 
of the earliest, if not the earliest, professors of engi- 
neering in this country. In formally proposing the 
adoption of the amended by-laws he had nothing to 
add to what he had already said in his memorandum 
of last year. Some people, he thought, might hold 
the opinion that the Council’s scheme of examina- 
tions was not sufficiently drastic, as, for instance, in 
the provision which exempted applicants for member- 
ship over thirty years of age from examination. 
The scheme had, however, to be started in some 
fashion, and as at present devised was to be regarded 
more or less as tentative. 

Dr. W. C. Unwin, on rising to second the motion, 
said he could recall the time when a young man 
applying for a post was at a disadvantage if he had 
had any technical training. In those days technical 
colleges were very much under-staffed, nor was the 
instruction given very up to date or practical. It was 
unnecessary for him to dwell on the improvements 
which had since been made. Now-a-days it was 
generally recognised that engineering in all its branches 
involved so much reference to scientific knowledge 
that some degree of technical instruction was essential 
to all following the profession. It was not, however, 
proposed that the examinations should supersede 
the evidence of practical experience as a means of 
discriminating between the suitable and the unsuit- 
able candidate for admission. By far the most 
difficult part of a proposal form to appraise at. its 
proper value was that relating to educational quali- 
fications. It was hoped that the institution of 
examinations for candidates less than thirty years 
of age would get over this difficulty. At first sight 
it did not appear quite logical why men over thirty 
should be exempt. The reason, however, was simply 
that the record of experience of such men was suffi- 
ciently extensive to enable the Council to judge of 
their suitability for election without supplementing 
it by an examinational test. In conclusion, he would 
say that the Council would be very glad indeed if the 
necessity for holding examinations could be removed 
in as many cases as possible. In other words, they 
would prefer a candidate to hold an exempting certi- 
ficate rather than that he should have to pass an 
Institution examination. The list of exempting 
examinations already published was not to be 
regarded as final—indeed, even already it had been 
extended. The Council required that an exempting 
course should cover three years’ study and should 
premise a preliminary examination of a certain 
standard. 

No remarks from the members present being forth- 
coming, the motion to adopt the amended by-laws 
was formally proposed and seconded by Mr. Elling- 
ton and Dr. Unwin. It -was carried unanimously 
but without the least sign of enthusiasm. 

Prizes having been awarded to certain graduates, 
the Secretary then read the results of the ballot 
for the election of officers. Immediately thereafter 
Mr. E. B. Ellington vacated the chair in favour of 
Sir Frederick Donaldson, the new President. Sir 
Frederick having suitably thanked the members for 
their welcome, called upon Dr. W. H. Maw, as senior 
past-president present on the occasion, to move a vote 
of thanks to Mr. Ellington. Mr. J. A. F. Aspinall 
followed Dr. Maw. Both paid the highest tribute 
to the ability and conscientiousness with which Mr. 
Ellington had discharged his presidential duties 
during his two years’ term of office, and the formal 
vote of thanks was carried by the meeting with the 
greatest heartiness. Mr. Ellington suitably replied. 

At nine o’clock Mr. Leigh Scanes was called 
upon to read his paper, a reprint of which we 
shall give in a later issue. Sir Frederick Donald- 
son, in initiating the discussion, did his best to 
persuade other makers of condensers and condens- 
ing appliances who might be present to take up the 
cudgels in defence of their wares. We do not think 
such makers were entirely absent from the meeting ; 
but, nevertheless, Sir Frederick’s appeal produced 
practically no effect. 

Captain H. Riall Sankey, the first speaker in the 
discussion, remarked that in his opinion the paper 
had been misnamed. A more correct title than the 
one adopted would have been “ The Westinghouse- 
Leblane Air Pump and Some Others.”. He thought 
the author was correct in saying that the Leblanc 
was the first working rotary pump. He _ himself 
had been one of the first engineers to examine the 
pump as originally constructed at the French West- 
inghouse Company's works at Havre. In his opinion 
the Leblanz pump was most suitable in cases where a 
very good vacuum was required, as, for example, 
with turbine engines. Where a very high vacuum 
was less essential, as with reciprocating engines, 
ordinary reciprocating air pumps, he thought, had 
the advantage. There was one remark in the paper 
which he could not quite follow. A peculiarity of the 
Westinghouse-Leblane rotary pump, the author said, 
was that the expanded volume removed increased as 
the absolute air pressure decreased, the contrary 
being the case with reciprocating pumps. He 
(Captain Sankey) agreed with this remark so far as it 
related to reciprocating pumps. But in the Leblane 
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pump he thought the expanded volume remained 
constant as the absolute pressure decreased. 

Mr. Mark Robinson said he had accompanied 
Captain Sankey to Havre when he made his investiga- 
tions on the Leblane pump. He did not quite believe 
in the common theory of this pump, which postulated 
the existence ot a series of water pistons driving the 
entrapped air through the collecting cones into the 
diffuser. He held that the air was entrained in the 
form of bubbles in the water, just as Captain Sankey 
himself had shown to be the case a number of years 
ago at Rugby in connection with a barometric jet 
condenser. 

Mr. G. P. Mair criticised the performance of the 
Westinghouse - Rateau  low-lift circulating pump. 
From the curves given in Fig. 17 of the paper it was 
obvious, he said, that this pwmp could give two 
different discharges at the same head. The tests 
had clearly been carried over the unstable portion of 
the duty, whereas most makers designed their pumps 
to work only on the stable portion. He thought, too, 
that it was important to have a constant power 
curve. For otherwise, if the head should from any 
reason fall, the power would rise ana the motor might 
be overloaded. With regard to the Westinghouse 
vertical extraction pump illustrated in Fig. 18 of the 
paper, he would like to know what head was necessary 
in order to get the water into the disc. He under- 
stood that some were made for as low a head as It. 

Mr. J. Golder said that imperfections in the appara- 
tus governing mixed-pressure turbines sometimes 
caused a sudden inrush of air into the condensers, 
so that the vacuum might momentarily fall as low as. 
say, 18in. With reciprocating air pumps such an 
occurrence would have no serious consequence. 
But a Leblane pwnp, he thought, would fail entirely 
by shutting down under the circumstances. Had the 
author experienced this difficulty, and had he got 
over it ? 

Mr. Leigh Seanes then replied to the discussion. 
Captain Sankey’s remarks were, he said, largely 
supplementary to his own. A short time ago he had 
to go to Wales to take down a Leblane pump for 
examination. He was interested to find that it was 
one of the original type made five or six years ago by 
the French Westinghouse Company, and that it was 
exhibiting no signs ot wear anywhere. The interior, 
in fact, was pertectly polished. Captain Sankey’s 
remarks regarding the expanded volume of air re- 
moved by the Leblanc pump were based on the 
supposition that the pressure of the steam or sheets 
of air between the water pistons was the same as that 
in the condenser. As a matter of fact, the vacuum 
was always slightly greater. Fig. 12 of the paper 
showed that when the absolute air pressure was 15in. 
of mercury the expanded volume of air removed per 
minute was about 100 cubic feet. When the absolute 
air pressure had fallen to about fin. of mercury the 
expanded volume was about 1000 cubic feet per 
minute. These figures bore out his remark that the 
expanded volume increased as the absolute pressure 
decreased. Mr. Mark Robinson thought that fog and 
not sheets of water was projected from the pump 
into the collecting cones. He could not agree with 
him. He had, in fact, carried out certain tests 
which to his mind conclusively proved the éxistence 
of “water pistons.’ With reference to Mr. Mair’ 
remarks about the Westinghouse-Rateau circulating 
pump, all he could say was that this pump had an 
efficiency of 80 per cent., that this figure was seldom 
exceeded in practice, and that pumps of this description 
had been running two years or so without giving 
trouble. As regarded the vertical extraction pump 
illustrated in Fig. 18, Mr. Mair was practically right. 
It required Ift. of water head on the inlet side. In 
cases wherein such a static head could not be obtained 

as, for instance, where the head room was limited 
this extraction pump was sometimes placed at a level 
some distance above the bottom of the condenser 
and a steam injector used to give the required head. 
in reply to Mr. Golder, he would only say that quite 
two-thirds of the Leblane pwnps which his firm had 
installed in this country were working in conjunction 
with mixed-pressure turbines, and that no trouble 
had been experienced from the cause mentioned. 

The next meeting will be held on March 14th, when 
a paper. “‘ Superheating on Locomotives in Egypt,” 
by Mr. F. H. Trevithick and Mr. P. J. Cowan, will be 
read. 








LIEUT. CALDERARA’S HYDROVOL. 
(By our Italian Correspondent.) 

ENGLISH hydro-aviation will certainly have nothing 
to lose from the presence of Lieut. Mario Calderara, 
the Italian officer whose flights in Spezia Bay we 
have already noticed and who has just left for London 
for purposes of technical study and experiment. 
Lieut. Calderara may be said to be the pioneer of 
Italian hydro-aviation, was the first Italian pilot— 
Certificate No. 1—and was the first officer in the world 
to take up aviation. His idea of applying floats to 
aeroplanes dates back as far as 1903, and his studies 
soon convinced him that the line of research to be 
followed consisted not merely in fitting floats to land 
aeroplanes, but in first resolving the problem of the 
float and in treating the flying mechanism as a sub- 
servient matter. 

Lieut. Calderara’s floats are made with numerous 








water-tight compartments and with an _ internal 
lattice work frame having wooden stays and ties and 
diagonal piano wire bracings. 
three skins of wood of different qualities, with sail- 
cloth between each skin, and the secret of success 
consists in the proper arrangement of the grain of the 
wood and of the ties and seams. 


The hull is made of | 


The following rough | 


accident can be thrown into the sea, when the hydrovol 
becomes a raft and can be propelled under sail. Thy. 
apparatus, of which some idea can be formed from the 
engravings, can fly for 64 hours without replenishiny 
the fuel, and is controlled and driven from a sing! 
steering wheel which is of easy manipulation. Thy. 
following are some of the principal dimensions ; 








THE HYDROVOL 


sketch shows the shape and principal dimensions. 
The trouble caused by the floats diving their bows 
into the water js avoided and the inventor claims that 
with his system of construction a lightness ana speed 
as yet unknown are attained. A float capable of a 
thrust of 1 ton weighs about 24 chili—53 lb.—while 
the solidity is such as to allow for the first time of 

















Direction of Flight 
FLOATS OF THE CALDERARA HYDROVOL 


the hydrovol taking the sea with a slight side list 
and yet without damage. The secondary floats are 
smaller, differ only in form, and serve as a stand-by. 

Stability being one of the principal advantages of 
Lieut. Calderara’s method, a large floating base is neces - 
sary, the distance between the lateral floats being, in 
fact, 6.30 m., while the centre of gravity is at about 




















THE HYDROVOL IN FLIGHT 

1.401n., this arrangement being attained without in- 
creasing the weight beyond practical limits, a trouble 
which before has always been the bugbear of other 
constructors. The stability is, in fact, great enough to 
allow the crew of three men to move about without 
danger. The wings are detachable, and in case of an 








ON THE WATER 


Width 18 m.; carrying surface' about 70 square 
metres; lateral wings 8 square metres; weight, 
1200 kilos. (2644 1b.); fuselage, length, 4.50 m.; 


breadth, 0.80 m.; Gnome motor with Chauviére pro- 
peller ; diameter of propeller, 3.20 m.; pitch, 1.30 11.; 
horse-power, 100, now being increased to 150. 








AN OSCILLATING MARINE MOTOR. 


THe Williamson two-cycle oscillating engine displays 
a good many interesting features, which go to produce 
a design of marine engine which would appear to he 
particularly suitable to be placed in the hands of fishermwn 
and similar people where delicacy of operation and treat 
ment is barely to be expected. It will be noticed, for 
instance, from our illustrations, that there is no crank casv 
compression, but that this is obtained in an extension 
of the cylinder proper, so that the only possible source of 
leakage is past the rod. This, however, is provided with 
a very long sleeve, while rings are fitted on the rod itself, 














Fig. 1- WILLIAMSON'S OSCILLATING OIL ENGINE 


so that the chance of leakage with the low-pressure used 
is but small. Nor is there any gudgeon-pin, which is 
always difficult to lubricate without getting too large a 
supply of oil into the cylinder and fouling the plugs. 
Other points will crop up in the course of the description. 
The method of working is as follows :—Air is drawn through 
the ball valve B, Fig. 3, into the chamber A on the rising 
stroke of the piston, and this is compressed on the descent 
of the piston to a pressure of about 9 lb. per square inch, 
and blown into the cylinder as soon as the piston has 
uncovered the port C. The spent gases are then blown 
out through the port D. The fuel feed is somewhat 
daring. A connection is made from the chamber A to the 
top of the fuel tank, and this, through a relief valve, 
maintains a pressure of about 6 Ib. per square inch on 
the fuel. The fuel flows under pressure from the tank to 
the needle valve E, which is mounted in the centre of the 
trunnion F, and enters the cylinder directly the pistop 
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uncovers the fuel nozzle G, being converted into spray 
by the special form of nozzle, and by the air entering the 
port C. It would at once appear that the absence of any 
valve between the fuel tank and the cylinder would lead 
to a great waste of fuel, but the inventor informed us 
that he had tried various forms of valves here, and that 
he has found that the present arrangement is the most 
satisfactory, and does not lead to any increase in fuel 
consumption. This, he states, is at the remarkably low 
rate of 0.53 pints per brake horse-power per hour, an 
almost incredibly yvod result for a two-cycle engine. 
We may say that we have not made any tests to check 
this figure, as there were no means of ascertaining the 
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Fig. 2—COOLING-WATER ARRANGEMENT 


brake horse-power, the engine being fitted in a boat at the 
time of our visit. The ball valve B admits sufficient air 
to allow the engine to run at light loads. For full-speed 
running an additional hand-controlled ball valve H can 
be opened, which allows air to enter the cylinder with that 
coming from the chamber A. The speed control of the 
engine is, therefore, effected by adjustment of the fuel on the 
needle valve E, and of the air on the valve H, and we could 
not help noticing that these could be handled with what 
we should call the grossest carelessness compared with 
the delicate manipulation required in the ordinary two- 
cycle engine. It is possible to give them very obviously 
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Fig. 3—VERTICAL SECTION 


incorrect relative settings without stopping the engine, 
though naturally the best results are only obtained with 
a more or less correct relationship between the two. It 
is this feature which appealed to us as helping to consti- 
tute a fisherman type of engine. Provision is also made 
for advance and retardation of the ignition, but this is 
very seldom used. The lubrication is very simple, the 
rod and piston being supplied by sight-feed drips on the 
side of the cylinder situated in a position where the 
oscillation is very slight. The guide for the rod is abun- 
dantly supplied by another sight-feed subject to slight 
suction which the rings make as the piston rises, any 
surplus running down the rod to the crank-pin. The 
trunnions are well taken care of by sight-feeds on the 
top of the bearings. Although we were informed that in 





the six months the engine had been at work no wear what- 
ever had taken place in these bearings, it is obvious that 
if there were wear it would come on the upper brass, 
which would be most easily refitted without altering the 
compression clearance or other important dimensions. 
The trunnions are water-jacketed, and throughout the whole 
of the run remained perfectly cool, see Fig. 2. Water enters 
the fixed pipe J from a horizontal reciprocating pump, 
and thence it is conveyed to the under side of the exhaust 
trunnion by an ingenious arrangement of oscillating 
and reciprocating glands, which, however, are only subject 
to a very small amount of motion. From the trunnion 
the water flows through the casting to the jacket, and is 
led out at the top by a pipe to the outer end of the trunnion, 
from which it is sprayed through the small hole K into the 
exhaust, a neat method of disposing of it. There seemed 
to be very little friction indeed in the trunnions, and the 
packing of the exhaust pipe and that of the fuel valve 
seemed to be quite loose and free, though quite tight 
enough to prevent leakage. The crankshaft is mounted 
on ball bearings carried in an oil-tight casing, and the whole 
engine seemed to be very free, and could be oscillated up 
to the compression with a very small amount of effort. 
We should, however, prefer not to see ball bearings for 
fishing craft, even though they are enclosed. We were 
informed that, not only has no wear been apparent on 
the trunnion bearings in six months, but the glands have 
not been re-packed, nor have any of the water, oil, or 
air pipes, which are subject to oscillation, required renewal. 
It will be noticed that the cylinder cover is not water- 
cooled, so that paraffin could be employed instead of 
petrol. We gathered, in fact, that the possible variations 
in the type of fuel which can be used successfully are very 
at. 

The cylinder in the particular engine we inspected is 
6in. diameter by 5}in. stroke, a rather unusual stroke-bore 
ratio, designed to keep the lateral oscillations as small 
as possible. At 380 revolutions per minute the engine is 
claimed to give 74 brake horse-power. On the occasion 


| of our visit the maximum revolutions were 368 and the 


minimum 160, and the engine ran at all speeds without 
any more vibration than is to be expected on a single- 
cylinder engine of such size. What vibration there was, 
was not at all of an offensive character, and it is probable 
that if the framing were made of a box section so as to 
be somewhat stiffer, there would be even less than there 
isat present. There is little noise when running, curiously 
enough, as with big engines, the air suction being the 
cause of most of it. The inventor informed us that the 
shorter the length of pipe between the ball valve and the 
atmosphere the less noise there was found to be. 

Altogether, we should be inclined to say that it is a 
nice-running engine, and throughout our run on Breydon 
Water it behaved itself admirably, being easy to start 
and very rarely missing fire or four-cycling, and then only 
due to some particularly flagrant breach of the known 
rules of air and fuel setting. This is certainly a point 
which appealed to us. The engine should be cheap to 
build and simple to look after, while a further feature 
from the fisherman’s point of view is that it will run for 
very long periods at slow speeds without getting sick of 
doing so, as many two-cycle engines do. 

The imventor is Mr. C. A. Williamson, of Koolunga, 
Gorleston-on-Sea. 








THE RAILWAY AND CANAL TRAFFIC ACT, 
: 1913. 


THE above is to be the title of that unfortunate piece 
of legislation known as the Railways Bill. Its career has 
certainly been unfortunate, and many a time must the 
railway companies, for whose benefit it was mainly intro- 
duced, have wished that they had not consented to the 
Government’s suggestions at the strike of August, 1911, 
but had fought the dispute out. As we devoted consider- 
able space to a consideration of this matter in our issue 
of April 14th and 21st, 1912, it will be fitting if we review 
the situation as it developed and has now become. 

The Government's ise.—When the railway strike 
of August, 1911, broke out the Government assured the 
companies that they should have the assistance of the 
military if necessary to secure the free passage of the mails 
and the food of the people. At that time, it has since 
become known, there was a critical international situation 
arising out of the troubles in Morocco, and it was of national 
importance that the strike should be settled, not only 
because any such strife weakened the nation, but in order 
to set free the military. 

Whether or not the Government took the companies 
into their confidence we cannot say, but it is admitted 
that pressure was brought to bear to get the companies 
to meet the men’s representatives with a view to arrange- 
ments being made for the grievances of the men to be con- 
sidered. That this pressure was great may be judged by 
the fact that the companies did then what they had 
always refused to do, viz., to meet officials of the 
men’s trades unions. One of the points that the Govern- 
ment sought the companies to consent to was the reopen- 
ing of many of the questions already decided by arbitration 
and which, under the terms of the arbitrator’s award, had 
some years to run before they could be reconsidered. 

We know that in referring to some of the events that led 
up to, or were alleged to be the cause of, the troubles of 
1911 we are going over well-worn ground, but it is necessary 
in order to show how badly, in our opinion, the companies 
have been treated that all the facts should be submitted. 
We must therefore go back to the start of the Conciliation 
Boards in 1907. As soon as these were established and 
grievances had to be tabulated the men’s societies put for- 
ward what was called the National Programme. Natur- 
ally no agreement was arrived at on this at either the 
sectional or central boards, and so the claims went en bloc 
to the arbitrators, who, being reasonable men, saw the 
absurdity of the demands, with the result that the men 
who had been led by their leaders to expect much, got very 
little. 

The companies, it must be admitted, went into concilia- 
tion with an ill grace, but that was only to be expected. 
The establishment of the boards, including as it did the 
reference to an arbitrator, put into the hands of an irre- 
sponsible outsider the question ot what wages they should 
pay their men and the hours the latter had to work. The 





scheme led to greater expense being incurred, as, though 
the men did not get all they asked for, some of them got 
more money, less hours, or consideration of some kind. 
As the cost of labour therefore rose and as the boom of 
1907 had disappeared. it was necessary for the companies 
to retrench, and this they did, some or the companies 
probably carrying their zeal to extremes. Disappoint- 
ment at the result of the arbitrations, regret at having 
burnt their boats in putting forward all their claims at 
once in the shape of the National Programme, and the 
pinch of the retrenchments forced upon the companies, 
made the men bitter against the conciliation scheme, so 
that they welcomed the trouble over the Lancashire and 
Yorkshire goods porters at Liverpool as a cause for 
ceasing work. 

It will therefore be appreciated that the companies were 
chary about reopening the claims considered by the arbi- 
trator, and it will, after this recital, be admitted that they 
were justified in asking that means should be provided 
whereby any further expense should be met by an increase 
in the price of the commodity they sell, 7.e., transportation. 
Fortunately for the companies, Mr. Llovd George, who was 
the principal via media between the companies and the 
men, had learned, when at the Board cf Trade at the time 
of the previous troubles in 1907, the di‘ficulties the com- 
panies laboured under in the matter of meeting their 
increasing expenses, and so there was without doubt little 
difficulty in securing the consent of the Government to 
the insertion in the terms of the settlement of the following 
clause :—‘‘ The Government will propose to Parliament 
next session legislation providing that any increase in the 
cost o labour due to the improvement of conditions for 
the staff would ke a valid justification for any reasonable 
general increase or charges within the legal maxima if 
challenged under the Act of 1894.” 

he companics’ undertaking.—It is to the credit of the 
companies that they kept their share of the bargain. 
Without waiting for a claim to be formally put forward 
many of therm voluntarily raised the wages of their lower- 
rated staff. They made an excellent case before the Royal 
Commission which sat in August and September, 1911, as 
a sequel to the settlement to consider the workings of the 
scheme of 1907, although they possibly made more of the 
question of “recognition’’ that they need have done. 
The result was, however, satisiactory to the companies as 
far as concerned the charge of improper working of the 
scheme. 

Further, as they promised at the settlement, they 
accepted the recommendations made by the Royal Com- 
mission in October, 1911, but it must be remembered the 
men’s representatives refused to accept the scheme, 
although the official announcement of August 19th said 
that both sides had agreed that they would do so. But 
the masters went even further. The Government was in a 
fix, and once again the companies helped it out by sinking 
their own interests and agreeing to meet the men again 
to see what could be arranged, and it is to the honour and 
credit of the companies that the scheme, as amended at 
the conference of December, 1911, was more in favour of 
the men than was the Royal Commission scheme. It 
must not be forgotten, too, in this connection that the 
Labour Party opposed the proposal of the Government 
that an invitation be sent to the companies and men to 
meet. 

The new scheme was got to work early last year, and 
not only do the companies speak well of it, but the men’s 
organs have more than once expressed the opinion that 
the scheme was working admirably, and, further, that the 
companies and men were working well together. 

The firet Railways Bill_—It was not until April, 1912, that 
the Government introduced the promised enabling legis- 
lation, but unfortunately advantage was taken of the 
opportunity to incorporate therein clauses to deal with 
other subjects that had been considered by the Board of 
Trade Railway Conference and the later Select Committee 
on Railway Agreements and Amalgamations. These 
greatly favoured the traders in that the Bill gave them con- 
cessions as to the withdrawal of facilities, owners’ risk 
rates, an enlarged classification, a cheaper and simple 
approach to the Railway Commission, &c., while the 
benefits for the companies were only to legalise those 
agreements and combinations which the companies now 
make between themselves, and to facilitate the purchase 
of land for widenings. 

Perhaps the best record of what happened is to be found 
in Mr. Buxton’s speech of January 30th last. The follow- 
ing passage is taken from the official reports :— 

‘Tt so happened that before the strike and apart alto- 
gether from any undertaking of the Government, we at 
the Board of Trade had come to the conclusion that it 
was necessary to introduce a Bill dealing with various 
railway matters, some of them in connection with a Railway 
Conference which had taken place a little time before and 
some in connection with the report of the right honourable 
gentleman the member for South Shields—Mr. Russell 
Rea—in reference to combinations and so on. That Bill 
was largely in draft before the strike took place. The 
natural course appeared, therefore, to insert in that Bill 
the undertaking of the Government as a clause of that 
Bill. That Bill, I may point out, dealt with a large number 
of matters and met, as I think, a considerable number of 
grievances on the part of the traders. Unfortunately, 
as I think, that Bill met with the strenuous and active 
opposition of some of the representatives of the traders 
here, and outside on the part of some of the chambers 
of commerce, and others. It became clear after a time 
that it could not be persevered in without an expenditure 
of time which we were unable to give to it during that 
session. Personally, I very much regret the fact that I 
could not proceed with that Bill. I believe that that Bill, 
as a whole, would have been, if it had been allowed proper 
consideration and passed, decidedly advantageous to the 
traders. They would have the opportunity in Committee 
of raising a discussion on a large number of questions in 
which they are seriously interested. The traders would 
not have the Bill. They killed the Bill.” 

The main point on which opposition to the Bill rested 
was where, in connection with the increase of rates, the onus 
of proof rested on the complainant. Traders asked how 
were they to show what the working of the railways cost ? 
An intimation was subsequently given that this would be 
changed, but the opposition remained as strong as ever, 
and so the Bill had to be withdrawn and a new one, Rail- 
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ways (No. 2) Bill, introduced, from which yall'‘the other 
matter but that in redemption of the Government's 
promise was eliminated. 

The Railways (No. 2) Bill.—The one clause in this Bill 
originally read as follows :— 

Where on a complaint with respect to any increase 
(within the maximum) of any rate or charge under Section 
one of the Railway and Canal Traftic Act, 1894, the rail- 
way company proves to the satisfaction of the Railway and 
Canal Commissioners— 

(a) That there has been a rise in the cost of working 
the railway resulting from improvements made by 
the company since the nineteenth day of August, 
nineteen hundred and eleven in the conditions of 
employment of their staff; and 

(6) that the whole of the particular increase of rate or 
charge of which complaint is made is part of an 
increase made for the purpose of meeting the said 
rise in the cost of working ; and 

(c) that the increase of rates or charges made for the 
purpose of meeting the rise in the cost of working 
is not, in the whole, greater than is reasonably 

uired for the purpose ; and 

(a) that the proportion of the increase of rates or charges 
allocated to the particular traffic with respect to 
which the complaint is made is not unreasonable, 
the Commissioners shall treat the increase of rate 
or charge as justified. 

The Bill came up for second reading on the 30th ultimo, 
when the principal opponents to the measure were to be 
found on the Government side of the House, and Mr. 
Lloyd George had to be very persuasive to get it through. 
Sir Alfred Mond was particularly antagonistic, and one 
argument he used was that five cases before the Railway 
Commissioners had already decided that increased wages 
justified an increase in a rate, and that therefore the Bill 
was unnecessary. The Chancellor of the Exchequer, in 
reply, asked why should he or the Board of Trade or the 
companies go to the trouble of asking for this power if 
it already existed, and what possible hardship would it 
be to the trader to have an Act of Parliament which simply 
declared what Sir Alfred said was already the law of the 
land. In reply to the opposition of the Labour Party, Mr. 
Lloyd George said :—‘* Let me point out to my Labour 
friends what it means. If the view of the railway com- 
panies, as fortified by the Board of Trade, is correct, 
namely, that they have no power to take into account 
increased charges for improved conditions of labour, 
what does it mean? It is a barrier in the way of the fair 
consideration of every demand which labour puts forward. 
When a demand is put forward now in any other business, 
the trader says, ‘Can I pass it on to the consumer ?’ If 
he can, it undoubtedly eases the matter for him, and makes 
it much less difficult to concede the demand.” The Bill 
was eventually read a second time by 229 votes to 52, and 
went into Committee on Tuesday, the 11th instant. 

The changes in Committee.—Mr. Buxton said that on 
certain points he had communicated with the companies, 
and “ I am glad to say that they met me in a very reason- 
able spirit.” He then moved certain amendments 
whereby there was excluded from the Bill the raising of 
rates to meet increased cost of carrying passengers, and the 
working of docks and hotels ; it was also provided that the 
additional powers should only cover improvements in the 
conditions of labour and the clerical staff, and not 
managers and the supervising staff; and, lastly, that the 
Railway Commissioners, in giving any judgment, might 
order that the question be reconsidered at the end of a 
period they should name. 

The agreement as to eliminating the passenger traffic 
from the Bill may appear somewhat generous, but it must 
be remembered that it is the contention of the companies 
that the Act of 1894 does not apply to passenger fares, 

and therefore the inclusion of passenger charges in the 
present Bill might prejudice the case in the future. It also 
leaves them free to raise passenger fares within the 
maxima. 

An effort was made to have a minimum rate of wages 
included in the Bill, but this came to nought. The dis- 
cussion had, however, one good result. According to the 
Earnings and Hours Inquiry, VII., Railway Service in 
1907, i.e., before the Conciliation Scheme was started— 
see Cd. 6053—there were 94,870 adults in railway service 
who were rated at less than 20s. per week and 126,728 
rated at less than 21s. per week. Now, according to Mr. 
J. H. Thomas, the assistant secretary of the A.S.R.S., 
there are only 50,000 adults rated at 20s. or less per week. 

It was decided, almost without discussion, that the Bill 
should not apply to Ireland. The reason for this is that 
the Irish companies maintain that they were not parties 
to the settlement of August, 1911, and therefore they have 
not the amended scheme in work and so cannot lay any 
additional expense in the matter of higher wages, less hours, 
&ec., to the present Conciliation Boards. 

The Bill, generally, was greatly buffeted about, and a 
Unionist member pertinently asked where were its friends. 
The Labour Party was unusually severe, one member 
saying that he hoped a certain amendment would be 
carried, as then he felt sure that the railway companies 
would withdraw the Bill. But perhaps the unkindest 
cut of all was the placing of a time limit in the Bill. This 
was done on Report, after the Bill was out of Committee. 
Mr. Robertson, Parliamentary Secretary to the Board of 
Trade, objected to this, as it would only encourage the 
companies to raise their rates as high as possible and to 
‘make hay while the sun shines.” It would also make 
of no effect the clause just passed sanctioning revision of 
judgments. Nearly all the speeches that followed urged 
that a time limit should be introduced, and the Coal Mines 
(Minimum Wages) Act of 1912, in which there is a limit 
of three years, was often quoted as justification. One 
eminent Unionist member said, “‘ I ask for some reasonable 
period. If the Government accepted this clause then it 
would be a matter for reasonable debate exactly what the 
period should be. I associate myself with all that has 
been said as to the desirability of having a period fixed, 
but I say that it should be long enough to carry out the 
pledge of the Government.” 

Another member having spoken in the same strain, 
Mr. Buxton rose and said that, in his opinion, the under- 
taking of the Government was a continuous one, but the 
feeling of the House generally had to be considered. He 
therefore agreed that there should be a clause inserted 
fixing a time limit, but words were to be added that the 











Act was then to gotintoyand continue inthe Expiring Laws 
(Continuance) Bill until Parliament otherwise directed. 
This was agreed to nem. con. The President was then 
pressed to agree to a clause as to the Railway Commission 
publishing with their judgments the facts and figures as 
to the extra cost the respective companies had incurred. 
Mr. Buxton would not agree to this, but it was left to him 
to use his influence with the Commission to have the 
information furnished. The Bill was then read a third 
time at two o’clock on Friday morning last by 135 votes 
to 31, the opposition to the Bill being carried to the very 
end. 

Since then a lengthy correspondence has passed between 
Sir George Armytage, the Chairman of the Railway Com- 
panies’ Association, and the Prime Minister, in which the 
Government is charged with a breach of faith. This 
view was also reflected in the debates this week in the 
House of Lords where, in Committee on Wednesday, the 
time limit clause was deleted after the Lord Chancellor 
had stated that he was seriously apprehensive that the 
rejection of the time limit proposal would endanger 
the Bill. 

Another railway inquiry.—During the second reading 
debate an intimation was given by Mr. Lloyd George that 
a further inquiry into railway matters is likely. Within 
the last eight years or so there have been three such invest- 
gations held by the Government, i.e., the Alleged Preferen- 
tial Treatment of Imports, the Board of Trade Railway 
Conference, and the Departmental Committee on Amalga- 
mations and Agreements. What fresh ground the new 
investigation is to cover was not stated; the only items 
named were old subjects. There was, for instance, the 
position of railway companies as to sea-borne traffic ; 
a cheaper and more expeditious tribunal to investigate the 
grievances of small traders; and the unnecessary waste 
of energy at places where there is competition, and starva- 
tion where there is monopoly. Mr. Lloyd George said that 
he was firmly of the opinion that there is more to be done 
by way of reconsideration of our railway system, not merely 
tor the protection of shareholders, but at the same time for 
promoting the trade and industry of the country. The 
right honourable gentleman referred to the Board of Trade 
Conference on Railways which he himself appointed, and 
said that it was a committee on which railway managers 
were present, and that he was sure it did good work. 
That was the class of inquiry that was wanted, and the 
President of the Board of Trade was considering the matter 
and hoped to make an announcement at no distant date. 

Alleged victimisation.—As the origin of the whole matter 
was the railway strike of August, 1911, the settlement of 
which contained a clause to the effect that no servant was 
to suffer for having taken part in the strike, it will be 
germane to refer to some trouble that has taken place on 
the Midland Railway owing, it has been alleged, to some 
of the men having been “ victimised” for their actions. 
The complaints as to such cases sent by the men’s societies 
to the Board of Trade were so numerous that Mr. J. R. 
Atkin, K.C., was appointed by the Board to hold an 
investigation into them. Mr. Atkin held his inquiry 
and presented his report, after which the Board of Trade 
communicated the result to the company and to the 
Amalgamated Society. The Midland Company issued 
to the Press an extract from the letter to them from the 
Board of Trade, and the men’s society has now published 
Mr. Atkin’s report in full. It appears that the original 
charges were twenty in number, but between the date of 
Mr. Atkin’s appointment and the first day of the hearing 
seven charges were withdrawn, and at the hearing four 
more were also withdrawn. So that only nine complaiyts 
were heard, but of these only one case was reported by 
the Commissioner as having been proved ! 








BOOKS OF REFERENCE. 


“ Sells’ Directory of Registered Telegraphic Addresses 
with ‘Telephone Numbers”—-London: The Business 
Directories, Limited, 166, Fleet-street, E.C.—-is now in 
its twenty-eighth year. It is a hardy annual of immense 
usefulness, so much so that it is now-a-days practically 
impossible to get on without it in a business office. It is 
especially interesting this year, since it contains the first 
official list of the new ‘‘ Indicator”? words for London 
telegraphic addresses. These indications show the post- 
office authorities to which district in London telegrams 
are addressed, and their use, which is accompanied by no 
additional payment beyond that for the wording of the 
address, as it originally was before the addition, is claimed 
to hasten the delivery of messages. The volume also 
contains a classified trade list and a list of colonial and 
foreign cable addresses. The opening pages contain an 
article on ‘* Business Prospects for 1913,” and another on 
“The Working of the Post-office during 1911-12.” A 
good deal of information is elso given concerning post- 
office telegrams and wireless telegrams. There is also a 
list of names of ships fitted with wireless telegraphic 
apparatus, with the approximate number of hours atter 
departure or before arrival during which these ships can 
be reached through British wireless stations. 

“The Engineers’ Year-book of Formule, Rules, Tables, 
Data and Memoranda for 1913,” by H. R. Kempe, M. 
Inst. C.E., London: Crosby Lockwood and Son, 7, 
Stationers’ Hall-court, Ludgate-hill, E.C.—This exceed- 
ingly valuable book of reference has just recently appeared, 
and is now in the twentieth year of publication. It is 
doubtful whether there is any book of its class which is 
more frequently consulted than is “ Kempe.” We our- 
selves are continually appealing to it, and there is no doubt 
but that we should miss it sorely were we to be deprived 
of it. We notice that this year over one hundred further 
pages have been added to it, the matter thus included 
adding materially to its sphere of usefulness. The addi- 
tional matter embraces sections on “ Roads,’’ ‘‘ Marine 
Diesel Engines,” and ‘“‘ Legal Notes for Engineers,” while 
corrections and revisions have been made unsparingly 
where they were necessary, so that the extra pages alone 
do not of themselves give an adequate idea of the fresh 
matter which has been included. In addition to the fore- 
going it may be added that the following sections have 
been revised by an expert in each particular branch :— 
“Gas Oil and Petrol Engines,” ‘‘ Metalliferous Mining,” 
“‘ Reinforced Concrete,” ‘‘ Refrigeration,”’ “‘ Waterworks,’ 
“Hydraulics and Hydro-electric Plants,” “ Electrica 





Engineering,”’ ‘‘ Sewerage and Sewage Disposal,” “ Har. 
bour and Dock Engineering,” ‘‘Gas and Gasworks,” 
and ‘Naval Architecture and Marine Engineering,” 
while further details regarding “ Railway Construction 
and Rolling Stock’? have been furnished by the engineers 
of the principal British railway companies. 








INSTITUTION OF MINING AND METALLURGY. 


THe annual dinner of the Institution of Mining and 
Metallurgy had particular significance this year because 
it celebrated the coming-of-age of the Institution. |: 
was held at the Savoy Hotel under the Presidency of M: 
Edward Hooper, and was honoured by the presence vf 
the Lord Mayor of London and the Sheriffs. The part, 
numbered not less than three hundred. The speeches 
were few in number, for apart from the loyal toasts thers 
were only *‘ The Institution,’ ‘“‘ The Guests,” and ‘ The 
Chairman.” The first was undertaken by the Lord Mayor, 
who alluded to the high standard of education and traininy 
of its members which is insisted on by the Institution, 
and which, he held, had not only been of great service to 
the mining profession, but had proved an invaluable 
protection to the public. The Lord Mayor mentioned 
also the part which the Institution had taken in the 
establishment of the Imperial College of Science ani 
Technology and the Bessemer Laboratory, “ the finest of 
its kind in Kurope and probably in the world.” Tho 
speaker, in conclusion, referred to the intention of the 
Institution to apply for a Royal Charter. To this speec! 
the President replied. He spoke of the foundation of 
the Institution on January !3th, 1892, and commented 0: 
its great success. At its birth it numbered altogethe: 
170 members of all classes, and to-day it is 2300 strong 
That an Institution of such size and such influence shoul | 
have a Royal Charter he felt sure all would agree, and he 
hoped the Council would decide to petition the King to 
grant one. Then, turning to the educational work of 
the Institution, he mentioned that during the last nine 
years it had selected 100 graduates for post-graduat« 
courses in the chief mining centres of the world. He had 
made personal inquiries of graduates, and of 63 he hat 
learned that 58 who had completed one full year of service, 
during which they earned an average annual salary 0} 
£253; 54 during their second year received an average 
salary of £336; 40 during their third year received an 
average salary of £404 ; 24 during their fourth year received 
an average salary of £529; 13 during their fifth year 
received an average salary of £595; 8 during their sixth 
year received an average salary of £670: and threo of 
them had completed seven full years of service and were 
receiving on an average £1033 per annum. These figures 
he could vouch for, and they afforded ample justification 
for the action of the Council in starting these post-graduate 
courses. The President then mentioned that the Council 
had before it the question of the establishment of a 
benevolent fund, and finally paid a well-deserved tribute 
to the excellent work done by the secretary, Mr. McDermid. 

Shortly afterwards at the request of the President the 
whole company stood and drank in silence to the memory 
of Julius Wernher and Arthur Claudet. 

Mr. Edgar Taylor then proposed the health of the 
guests, and Sir John Hewett and the Hon. W. L. Baillieu 
replied. 

The final toast, that of ‘The President,” was safely 
entrusted to Sir William H. White, and after its brief 
ackowledgement by Mr. Hooper, the party broke up. 





CALENDARS FOR 1913.—Wall calendars with monthly tear-off 
sheets have been forwarded by Peckett and Sons, of 
Bristol, and T. Davis and Son, of West Gorton, Manchester. 
Calendars with the dates printed on cards are also to hand from 
Joseph Westwood and Co., Limited, of Napier-yard, Millwall, 
and J. H. Williams and Co., of Brooklyn, New York. 


INTERNATIONAL CONGRESS ON REFRIGERATION.—The third 
International Congress on Refrigeration will be held in the 
United States from September 14th to the 24th next. The 
delegates will meet in New York on the first-named date and will 
proceed to Washington for the formal opening of the Congres« 
next day, and the delegates presented to the President of the 
United States. ‘The business portion of the meeting will com- 
mence at Chicago on September 17th. September 23rd will 
be given up to an excursion to Milwaukee. Further information 
may be obtained on application to the Secrétariat de I’ Associa- 
tional Internationale du Froid, 9, Avenue Carnot, Paris, 

Association OF Mrntna Exectrrical ENGINgEERs.—The 
Council of the Association of Mining Electrical Engineers 
announces that the following prizes are offered for papers for 
the present session :—{1) An Association prize of five guineas 
for the best paper read at any branch ; (2) a prize of two guineas 
given by Mr. Carlow for the best paper by a member of Enst 
Scotland branch; (3) a prize of four guineas given by Mr. 
Alex. Anderson and Mr. Matthew Brown for the best paper by 
a working colliery electrician who is a member of the West ot 
Scotland branch ; and (4) a premium of two guineas given by 
Lord Joicey for the best paper by a member of the North of 
England branch. An examination in connection with this 
Association for competency in mining electrical engineering 
will be held in March next. The Examination Board consists 
of the following gentlemen :—Mr. Wm. C. Mountain, M.L.E.E., 
President of the Association; Mr. Wm. Maurice, F.G.S., 
M.I.E.E., M.1.M.E., Mr. Alex. Anderson, M.I.E.E., Mr. W. M. 
Thornton, D.Se., D.Eng., M.I.E.E., Examiner-in-Chief, | Vice- 
presidents of the Association ; Mr. 8. C. Wardell, M.I. Min. E., 
Examiner for Colliery Managers’ Certificates; and Mr. H. J. 
Fisher, A.M.1.E.E., mining electrical engineer. As in previous 
years examinations will be held on Saturdays ; i.e., the 8th and 
15th of March. They will be held simultaneously in ten different 
centres in the United Kingdom. The examination consists of 
four papers, each containing ten questions, of which not more 
than seven need be answered. Paper 1, Alternating Current 
(Theory and Practice); Paper 2, Direct Current (Theory and 
Practice); Paper 3, Special Rules, Distribution of Electric 
Energy; Paper 4, Electric Lighting, Signalling, Miscellaneous 
Apparatus. To qualify for a first-class certificate the candidate 
must sit for all four papers. ‘To qualify for a second-class 
certificate the candidate must sit for Papers 1 or 2, and both 
3 and 4. Candidates who have not had mining experience 
may present themselves for examination and obtain a pass, 
which will be converted into a full certificate on subsequent 
production of evidence of mining experience. Diplomas or 
certificates will be taken into account, but will not exempt from 
any part of the examination. Every candidate for examination 
must be on the register of the Association. Further particulars 
can be obtained from the General Secretary of the Association, 
Bank-chambers, Derby. 
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RAILWAY MATTERS. 


Tye laying of the Tripoli Railway branch line, which 
leaves the main line near Zanzur for Suani Beni Aden, has 
heen terminated and the testing trains have been sent over 
it, Another 17-250 kiloms. (104 miles) has therefore been 
added to the new system, and, as the work of construction 
occupied forty days, it will be seen that the line was laid 
at un average rate of 431 m. (471-2 yards) per day. 


ue Canadian Pacific Railway has planned an extensive 
programme for the construction of branch lines and the 
double tracking of a portion of the main line in the West. 
Altogether, 807 miles of new track will be laid, of which 
584 miles will be branch lines and the remainder double 
tracks between Kemnay, Manitoba and the Rocky Moun- 
tains. The demand for steel rails during the coming season 
will in all probability be considerably beyond the capacity 
of the existing Canadian plants and large importations 
may be requisite, as was the case last year. The action 
of the Government in remitting one-half of the duties on 
rails brought in from the United States does not appear 
favourable to the hopes of the steel interests for an upward 
revision of the tariff. 


THe Indiana Union Traction Company, so far as is 
known, is the first American electric railway to arrange 
for a special inspection of its rails at the rail mill, This 
plan has been followed by steam railways for some time, 
on aecount of the trouble with broken rails. Briefly 
the plan consists in the placing of inspectors during both 
day and night in the steel works, at the blowing mill, at 
the rolling mill, and finally at the testing machine. These 
inspectors make full reports of all matters coming under 
their observation on the operation followed in the treat- 
ment of every piece of steel rolled into rails. They 
call the attention of the mill men to the deviations from 
recognised good practice and provide a definite history 
of all matters pertaining to a rolling mill order. 


‘THE scheme for the driving of the second Simplon Tunnel 
drawn up by the Administration of the Swiss Federal 
Railways and approved last summer by the Italian Central 
Committee of Public Works has now had to be consider- 
ably modified. The project, as is known, consisted in 
the building of a tunnel having a cross section of maximum 
dimensions of 25.70 sq. m. instead of 23.20 sq. m., and in 
producing, in fact, a new work, which should represent an 
improvement on the original boring, not only in air capa- 
city but in shape. At the eleventh hour, however, the 
directorate of the Swiss Federal Railways has announced 
that the changes proposed entail too heavy an increase 
in outlay for a scheme which, in its opinion, is a luxury 
and not a necessity, given the fact that the old tunnel has 
now been working satisfactorily for six years. After due 
deliberation the Italian State officials have signified their 
consent on the modified scheme, and the work on the 
second tunnel has been begun. 


ELECTRIFICATION proposals were fully dealt with by 
Mr. Hugh W. Drummond, the chairman of the London 
and South-Western Railway, at the last meeting. Accord- 
ing to the Railway Newa, he explained that the directors 
realise that to a certain extent the adoption of electrical 
traction is only an alteration in method—an alteration in 
the method of working—-and that they will be superseding 
one kind of traction by another. They have, therefore, 
thought it right that only the cost of the power-house, 
sub-stations and the third-rail shall be charged against 
capital, and that the other items, such as the alteration of 
stock, the alterations of structures, the bonding of the 
rails, and all other items shall not be a permanent charge 
upon the revenue of the company. In order to meet 
these expenses, the directors will apply to Parliament 
to give authority to issue some of the capital for which 
they have already powers, and for which they are applying 
to Parliament for powers this session, in the shape of 
redeemable securities. 


Accorpina to the Electrical Review, the Midland 
tailway Company, since the acquisition of the Southend 
and Tilbury line, with joint use of Fenchurch-street 
Station, has taken up consideration of the development of 
its London suburban traffic. The company is bound by 
the Act permitting the taking over of the Tilbury and 
Southend line to equip the latter for electric working 
within seven years. The first step in this direction will 
be the extension of the present electric train service from 
Barking to Upminster and the running of through electric 
trains to that point from the underground system. Con- 
sequent on this alteration the company now contemplates 
the electrification of the line formerly known as the Totten- 
ham and Forest Gate Railway, running from Kentish 
Town to East Ham, where the main line between Tilbury 
and London is joined. The main line from Kentish Town 
to St. Pancras will also be equipped for electric working. 
At. the same time, it is proposed that the line to St. Albans, 
passing through Mill Hill, shall also be electrified, and a 
junction. made with the extended Golder’s Green tube at 
Colin Dale, just beyond Hendon, 


SPEAKING on the advantages of electrical working on 
the Brighton .Company’s suburban railways, Lord Bess- 
borough, at the recent general meeting, said :—-Prior to 
the establishment of electrical services there were 496 
trains working in and out of Victoria Station in the day. 
At the present time 739 trains a day were worked. At 
London Bridge the steam trains working in and out 
prior to electrification numbered 663 a day, but now 901 
trains a day passed in and out. The.average number of 
passengers carried each year on the South London line 
since electrification was over 4} millions more than the 
number carried in the last year of steam working, or 
14 million more passengers during the whole period. 
The Victoria and Crystal Palace electrical services began 
eighteen months ago, and in that period there had been 
an increase of nearly 4 million passengers. The London 
Bridge and Crystal Palace services had been in operation 
for six months, but even in thatetime they had obtained 
an increase on this section of over 319,000 passengers. The 
cost of maintenance of the whole of the overhead equipment 
since it was first erected had been £2927, which worked out 
at the low figure of £21 per mile per annum, and the other 
conditions of maintenance were equally satisfactory. 
He went on to refer to the company’s decision to extend 
the electrical working to the greater portion of its remaining 
suburban Jines. 





NOTES AND MEMORANDA. 


AccorDINnG to news from Gothenburg, tre Swedish engi- 
neer, Alex, Lindblad, is conducting experiments for the 
production of potash from felspar, which is electrically 
smelted along with coal and iron. A thousand doppel 
zentner of potash manure salts has already been produced 
in the experimental factory. It is intended to erect a large 
plant as soon as possible. The economic manufacture, 
which is the leading problem, will be dependent on whether 
such a large quantity of ferro-silicon as must be pro- 
duced as a main product can find a sale without foreing 
down prices. 

THE 3000-ton testing machine erected last year in the 
Royal Testing Station in Berlin is operated hydraulically 
and is designed to receive struts and tension members 
50ft. long. In using this apparatus special attention is 
to be paid to flexure and collapse of columns and resist- 
ance of riveted joints. All heavy parts of the machine are 
of forged steel. According to the Zeitschrift des Vereines 
deutscher Ingenieure, two 200-atmosphere water pressure 
buffers are provided to absorb the shock when rupture 
takes place. The high-pressure pistons are packed with 
cup leathers. 

AccorDING to an American publication, the losses from 
moisture in coal are too often neglected. In a cargo of 
800 tons, 1 per cent. of increase in the moisture content 
may mean a loss of £8 or £10, to which must be added 
losses of evaporating and superheating this moisture in 
the furnace. The ‘“ mine moisture” of bituminous coal 
shipped to the New York markets averages approximately 
2 per cent. Moisture in excess of this amount is usually 
caused by rain and leakage in boats during transportation, 
so that the allowable moisture in a sample should be 
limited to about 3 per cent. 


THE Zeiss optical works, Jena, have put out a rather 
curious form of apparatus. A so-called iron arc, that is, 
an electric are with its carbons impregnated with salts 
of iron—gives out light rich in ultra-violet rays. Then 
screens are used, so as to cut off all the heating and lumin- 
ous rays, leaving nothing but ultra-violet invisible radia- 
tions. In these pure ultra-violet radiations nearly all 
substances fluoresce; and the light they give out is 
greatly affected by the degree of their purity, so that this 
provides a new and very powerful means of examining 
the chemical purity of substances. 


THE usual mode of regulating superheat is by means of 
flap valves or gates in the flues, which regulate the flow 
of flue gases past the superheating coils. These gates, &c., 
are exposed to high temperatures and difficult of access, 
so that they easily get into a condition such that they 
jam or move with difficulty. A patent has been taken out 
in Germany for an arrangement which gives improved 
regulation without these disadvantages. The superheater 
is placed under the water drum and the superheated steam 
passes from it through a pipe in the hot boiler water to 
the main steam supply, where it may be mixed with 
saturated steam in any desired proportion by means of 
a suitable mixing valve. 


In an article in the Electrician for January 10th.Dr. 
Eccles shows how the efficiency of transmission from the 
sending to the receiving aerial in any system of wireless 
telegraphy may be calculated. He applies his method 
to the original plain aerial of Marconi, the first tuned 
aerial of Lodge, the recent coupled circuits of Marconi, 
and to an ideal system sending out a continuous train of 
waves. He comes to the important conclusion that the 
present systems of coupled circuits actuated by sparks 
have efficiencies of transmission about 90 per cent. of that 
which would be obtained by the use of a continuous 
generator of electric waves; hence the introduction of 
such generators can only lead to a small increase of the 
efficiency of transmission. 


In a certain Eastern schoolkbuilding complaint was made 
about the short life of the incandescent lamps furnished, 
many globes being found with their filaments broken 
and twisted to the sides of the glass. The lamps them- 
selves, when tested in regular life racks, showed good 
average performances, so that a service test was finally 
determined upon for the purpose of studying the lamps 
under actual working conditions. In twenty-six days, 
according to the New York Electrical Testing Laboratories, 
fifty-six lamps, or 29 per cent. of the total, burned out. 
Thirteen new lamps were then put in one of the fixtures, 
and after being dusted in the regular manner with a feather 
duster, current was turned on and four of the lamps 
immediately burned out. Wiping with a slightly dampened 
cloth was substituted for the cleaning with the feather 
duster, and the abnormal breakage at once ceased, indi- 
eating that the trouble was caused by the action of static 
charges of electricity produced by the feathers rubbing 
on the glass of the lamp. 


URING a recent meeting of the Birmingham Association 
of ‘Methdnical.Engineers, Mr. R. Berry stated that after a 
long experience with leather belt drives he had found that a 
good.all-round rule, and one easily remembered. for belt 
calculations, is that lft. per minute of belt speed per inch 
of width of belt is safely equal to the transmission of 
1 watt of electrical energy. If we therefore multiply the 
band speed in feet per minute by the width in inches, 
the result will=be:the, total energy in watts; and if we 
divide the result by 1000, the energy is obtained in kilo- 
watts, which energy the, band may be relied upon to trans- 
mit without any undue tension being brought upon any 
part of the belt or excessive friction in any part of the 
machinery. These data, however, only apply to single 
leather belting or to woven belting of a similar thickness, 
If a light double band be employed, then 25 per cent. 
more energy may be calculated upon; or for heavy 
double leather belting as much as 60 per cent. more may 
be added. The great advantage Mr. Berry claims for this 
method of calculation is that it fixes a constant for working 
tensions, so that the working tension becomes directly 
proportional to the width in inches, this constant being 
44-24 lb. pull per inch width of belt. If we wish, therefore, 
to know the difference in pounds pull on the tight and on 
the slack side of any belt, all that is necessary is to divide 
the total output of the machine in watts by the velocity 
of the belt in feet per minute, and multiply the result by 
44-24, and the product will be the extra pull in pounds on 
the tight over the slack side. 








MISCELLANEA. 


THE first large cement caissons for the new arm of the 
Tripoli breakwater have been put into place in the presence 
of Gen. Ragni, the governor of the province. 


In the course of a recent lecture on “‘ Ocean Transport,” 
Professor W. Ripper observed that, while considerable 
progress was being made with the oil motor as a means of 
propelling marine vessels, the prophecy that the engine 
was destined to supplant every other form of marine 
motor was, to say the least, very premature. There were 
many persons full of an immediate expectation of a coming 
oil-power battleship which would sweep everything before 
it, but for such a ship to be built at the present time 
without that confidence which came from sufficient 
experience would be a far greater and more serious anxiety 
to the country that built her than she would be to that 
country’s enemies. 


THe Home-office has issued a revised: memorandum 
on the testing of safety lamps for coal mines in substitution 
for those previously issued. Flame safety lamps, it is 
laid down, must be provided with double gauzes so con- 
structed that the lamp cannot be put together without 
the gauze. The tests include dropping the lamp from a 
height of 6ft., dropping a 5 lb. weight on it, strength and 
heat tests for the glass, and standing in an explosive 
atmosphere. Electric safety lamps will also be dropped 
from a height of 6ft. did tested in an explosive mixture. 
A flame lamp is required to give a minimum candle-power 
of 0-30 for ten hours, and an electric lamp one candle- 
power all round in a horizontal plane for nine hours. 


Tue Board of Trade recently announced that in co- 
operation with the principal Atlantic steamship lines 
it has been arranged that a vessel shall be stationed off 
the east coast of North America to the north of the steam- 
ship routes during the coming spring to watch the break 
up of the ice, and to report its movement on the way to 
the routes. The Scotia, a whaler, formerly employed on 
the Scottish Antarctic expedition, has been chartered for 
the purpose, and will be ready to leave Dundee about the 
end of the month. She is. being fitted with a Marconi 
wireless installation, having a long range, so that she can 
keep in touch with wireless stations in Newfoundland and 
Labrador. The cost will be shared between the Govern- 
ment and the principal Atlantic lines. 


THE German naval authorities have devised a scheme 
for training non-service men as wireless assistants in the 
shipyard division at Wilhelmshaven. Before entering 
this division a man must have served an apprenticeship 
of not Jess than one year’s duration, either in mechanical 
or electrical—both written and oral—engineering or 
in telegraphy. Entrance examinations are imposed with 
a view of testing a candidate’s ability in composition, 
arithmetic, and technical drawing. Testimonials are 
required from an evening or Sunday class held at the 
Royal Engineering School ; a certificate entitles the candi- 
date to serve only one year. Another necessary qualifi- 
cation is the obtaining of permission for three years’ 
service in the navy, which permission is obtained from 
the President of the Reserve Commission. 


A FOREIGN consular report from Barcelona says, among 
other things, that without belittling the success Germany 
has had in Spain, it can be truly said that if the dynamos 
and the larger apparatus are excepted, the goods supplied 
are often of very moderate quality. and would not readily 
be disposed of in any other European market. This is 
the result of the low prices at which German manufacturers 
are prepared to take the business solely with a view of 
discouraging competition by the electrical industries of 
other countries. It is not likely, however, that Spain will 
continue indefinitely to buy cheap goods which do not 
wear well, and therefore if the German plan of campaign 
be not altered it is probanle that her manufacturers will 
lose a great deal of the business that is now in their hands 
—at any rate as far as accessories are concerned. 


Ir is stated in a report issued by the electrical engineer 
of the Shanghai International Settlement that the Chinese 
merchants in that city adopted electric advertising devices 
very largely last summer. The native cotton mills are 
also beginning to use electricity for power purposes. 
The electrical engineer points out that, although electric 
motor cars are especially suitable for Shanghai, none have 
yet been placed on the market. This is all the more 
curious considering the good demand there has always 
been for petrol cars. The only roads in the district are 
in the International Settlement, and as their total length 
is not more than eighty-five miles, the limited mileage of 
the electric car is not such a great handicap as it usually 
is. There are no hills, and the streets are excellentiyv 
paved with wooden blocks or metalling. Electric motor 
cars intended for use in Shanghai should be strong and well 
made in order to withstand the climate, which is very 
damp during most of the year and hot in summer. The 
batteries should be arranged so that they can be locked 
up securely. 

AT a recent meeting of the Royal Colonial Institute, 
Mr. J. Astley Cooper read a paper on “‘ Northern Nigeria,” 
the most interesting portion of which, so far as it related 
to the coal and iron industries, was that dealing with 
the utilisation of the heat of the sun, in tropical regions, 
for industrial and other purposes. He stated that the 
Sahara Desert receives an amount of solar heat every 
day equivalent to that produced by 6,000,000,000 tons 
of coal. ‘‘ And,” he added, “thoughtful, scientific men 
say that if some economical»method can be found to 
utilise this lost solar energy—such, for instance, as the 
Schuman sun power scheme, which is on its trial at 
Meadi, near Cairo, and in the development of which Lord 
Kitchener and the Foreign-office are taking so much 
interest—there is no reason why the dreams should not 
be realised of scientific visionaries, who see great districts 
of the world, at present arid and useless on account of 
the sun’s intense heat, the home of factories, with 
glass chambers instead of chimneys, and reflectors instead 
of furnaces, all designed to receive and transmit the daily 
gift of the sun’s heat.” It had been asserted that in 
Northern Nigeria there was no fuel, but coal had been 
discovered at Udi on the Niger, and the Colonial-oftice 
at the present moment were carrying out very careful 
and successful investigations, 
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The Stage Management of Meetings. 


A RuMoUR being current that the Council of the 
Institution of Mechanical Engineers is seriously exer- 
cised over its papers and discussions, we must con- 
fess to some disappointment that no hint was given 
at the annual general meeting on Friday night as 
to the line improvement is likely to take. As our 
readers are aware, we have urged for years that re- 
form is needed, and we had hoped that the members 
might be taken into the confidences of the Council 
and invited to discuss a question that is of great 
importance to them all. Possibly any statement 
would have been premature at the moment, and is 
being reserved till a definite scheme has been drawn 
up, but it is high time, as the discussion on Friday was 
sufficient to prove, that something energetic was 
done. On that evening a paper dealing with one of the 
burning subjects of the day was presented, but only 
one speaker showed any signs of having prepared his 
remarks, and the others were more or less unwillingly 
dragged to their feet. The reason is, we believe, ob- 
vious. The failure is due to a lack of stage-manage- 
ment. Good discussions do not arise spontaneously. 
Some speakers must be arranged for beforehand, 
and must receive the paper in ample time to consider 
and prepare their remarks. At present a copy of 
the paper can be obtained some days before the 
meeting by making application for it. It would be 
interesting to know from the Council how many 
applications are received, and how many are fruitful. 
From the result we judge that the plan does not work 
very well, and we suggest that it would be better if a 
few copies were sent out every month by the Institu- 
tion to selected members whom it was known could 
throw light upon the subject. It is certain that 
many members who might, with a little persuasion, 
be prevailed upon to express their views never see 
the papers until they reach the hall, and are then 
unable to brace themselves up to the point of “‘ coming 
up on the platform” to deliver an extemporary 
speech. If the same men were approached a week 
before the meeting, were given a copy of the paper, 
with a few “ pointers ” as to the features of particular 
interest, they could, we have little doubt, be readily 
persuaded to take part in the discussion. In some 
institutions another plan has been tried, and it would 
be well to inquire how it works. The paper itself, 
or a substantial précis of it, is circulated to the 
Press ten days or so before the meeting. In this way 
it is widely circulated before the discussion takes 
place, with very little trouble or expense to the 
Institution. We do not hesitate to say that the 
English Press would be willing to help the 
Mechanicals in the same way ; it would only mean 
publishing the paper a week or so earlier than at 
present. 

But whilst discussions often fail from lack of stage- 
management, they also fail not infrequently because 
the papers do not appeal to the right men. We 
trust the Council is considering the nature of the 
contributions themselves as well as the discussions 
on them. Some time ago we took upon ourselves 
to urge an eminent mechanical engineer to submit a 
paper to the Institution. His reply was that “the 
Institution did not care for such a paper as he would 
write; it was becoming a technical college and 
wanted professional papers.” It is not well that even 
one man should have that opinion of the Institution, 
but it is to be feared that he is not alone, and, 
truth to tell, his view is not without some justi- 
fication. A little more attention to the science of 
the workshop and a little less to the science of the 
schools is, we suggest, desirable. We should like to 
see more papers by engineers who are making things. 
As we all know, the manufacturing engineer has to 
make a compromise between what is scientifically 
sound and what is commercially profitable. For 





example, the scientist with his knowledge helps us 
to reach almost a perfect vacuum in a condenser ; 
but the practical engineer comes long and shows that 
it is not always economical to use the highest vacuum ; 
the plant is too costly to buy, maintain, and work, and 
the resulting hot-well temperature is too low. Many 
similar examples can be found in mechanical engineer- 
ing. It should not be forgotten that the Institution 
was established for the discussion of the everyday 
problems of designing and manufacturing machinery 
of all sorts. Such problems may not be so obvious as 
they were fifty years ago, but they nevertheless 
exist in ample quantities, as the “ Proceedings” of 
many institutions show. Sometimes it seems to us 
that the ‘“‘ Mechanicals ” have overstepped the mark 
in their desire to avoid being used for trade purposes. 
The intention is wholly laudable, but it must be used 
with discretion. The manufacturer of a trade article 
must be more intimate with the details of its design 
and manufacture than anyone else, and if his paper 
deals with technical questions there is no reason why 
it should not be of general value and interest. An 
account of all the reasons that have led to a particular 
design and a description of the methods of manufac- 
ture that are followed are just as instructive in the 
case of a special line of manufacture as they are 
when generalised. Taking but little thought we could 
name half-a-dozen or more papers read within the last 
year or two at different societies which have dealt 
with so-called trade subjects and have yet raised 
questions of the highest general interest ; with the 
exercise of due care we do not see why the “ Mechani- 
cals ” should not, without falling away from its very 
desirable high standard, do the same thing. There 
is one other point which no doubt troubles the minds 
of the Council of the Institution of Mechanical 
Engineers, as it does the councils of other societies. 
It is the desire to make the “ Proceedings” or the 
Journal, as the case may be, a valuable book of 
reference to members who cannot attend the meetings. 
It is this desire that accounts for the much too lengthy 
and laboured papers which are frequently presented. 
We venture to say on this point that a good discussion 
is no whit less in value than a paper, and it is impro- 
bable that any foreign readers would complain of 
the shortness or absence of papers if they found really 
enlightening debates in the “ Proceedings.” 

The Institution of Mechanical Engineers labours 
under difficulties which we must all recognise. London 
has ceased to be a city of engineering factories, and 
engineers having practical workshop experience and 
science live mostly far afield. Not as many come to 
the meetings as could be desired, with the result that 
the academic man, the consulting engineer, and 
sometimes the managers of London offices, have to 
bear the burden of discussion. In the old days, 
when meetings were held only once a year, then men 
came from all parts of the country to attend them and 
the discussions generally benefited. It is not easy to 
see how the difficulty can be overcome, but something 
at least may be done by having papers that appeal 
to the manufacturer and by careful stage-management 
of the discussions. 


The Effect of Motor Traffic on Roadways. 


Ever since the introduction of the motor car 
complaints have been raised by the roadway authori- 
ties regarding the damage done by this class of 
vehicle. These complaints have of recent years, 
and owing to the advent of the motor omnibus and 
other heavy self-propelled vehicles, become more 
frequent and more insistent. The allegation is that 
not only are the actual surfaces of the roads torn up, 
but that the foundations themselves are crushed 
and disintegrated. Now, for many years it has been 
our boast that our main roads when properly laid 
and taken care of have been very hard to beat. 
They have, at any rate, been the envy of our American 
cousins, who have frequently sent deputations to 
examine and report upon them. The reason for this 
superiority has simply been that the road surfaces 
have been laid on a substantial bed of Portland 
cement concrete, which has been sufficiently thick 
not to give way under the action of any of the travel- 
ling loads passing over it. Hitherto a depth of 6in. 
has been found ample to provide the necessary 
strength. When a surface has become rough it has 
been enough to renew it with further metalling or wood 
paving blocks, as the case might be, while the founda- 
tion itself has remained intact. A proper foundation 
once laid was found to perform unimpaired the 
function required of it for very many years. Even 
the passage of such loads as traction engines and 
deeply laden trolleys did not have the effect of break- 
ing down the concrete substratum. Now-a-days, 
however, the condition of affairs is very different. 
Not only are the road surfaces much more speedily 
cut up than was formerly the case, but the depth of 
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foundation has been found to be entirely inadequa e 
to respond to the very much more onerous calls made 
upon its endurance. 

In another column we discuss the tenth annual 
report of the Metropolitan Committee on Materials 
and Means of Paving the Streets of London. This 
year’s report is devoted very largely to this particular 
question. The Committee has made a canvass of the 
opinions of the surveyors of the various metropolitan 
boroughs on the subject of whether the growth of 
motor traffic has had the effect of increasing the cost 
of paving and maintaining the roads in their 
boroughs. The results of the inquiry are distinctly 
interesting. One of the most prominent points 
brought out is that the ordinary water-bound 
macadam road is entirely unsuitable for modern 
conditions in which heavy and fast-moving motor 
vehicles play a leading part and traffic of all kinds is 
considerably on the increase. Then, again, there are 
numerous instances of the 6in. of concrete foundations 
having been actually broken, disintegrated, and 
pulverised. Of course, this may have been due to 
greater bulk and heavier weight of modern traffic, 
but the assertion of the surveyors in those places in 
which the damage has taken place is that it is due 
practically entirely to the action of the heavy motor 
vehicles. Consequently, in the case of nearly every 
London borough we find that the depth of concrete 
foundation is being increased. The least addition of 
which we can find mention is that of 2in., making 
a total depth of 8in., but in the majority of cases Yin. 
and over is being employed. In one instance as 
much as 13in. is being laid, and depths of 10in. and 
12in. are quite common. Now, with depths such 
as these the experiences of some of the authorities 
have been curious. So far, from the heavy fast- 
travelling motor traffic doing damage, it appears to 
be anticipated that the life of wood pavement will 
actually be increased—that is to say, that, if the 
foundation will stand, the surface will be less worn 
by motor vehicles than by horse-drawn carriages 
and carts. It is only fair to mention, however, that 
some of the surveyors maintain that even wood 
pavement will have its life lessened, but it is not 
quite clear in such cases that the depth of foundation 
employed is sufficient for the purpose. But, taken as 
a whole, the trend of experience seems to be that if 
the foundation be not taken down, say, 50 per cent. 
deeper than has hitherto been the custom, the roads 
will fail, whereas if this depth or something deeper 
be employed, wood pavement at any rate will last 
longer than was usual in times gone by with a 6in. 
foundation. 

This point has evidently been taken to heart by 
all our metropolitan roadway authorities. Practically 
without exception all new work is, as we have already 
said, now being carried out with an increased depth 
of foundation, and, naturally, an increase in expendi- 
ture is being experienced. It is true that, owing 
largely to the reduction in the number of horses 
using the streets, a less cost of scavenging has to be 
saced, and in one case this saving will, it is anticipated, 
go far to meet, if indeed it will not out-balance, the 
additional cost on roadway maintenance. This, 
however, is by no means the case with all. In 
Hampstead, to take an example, the additional cost 
of maintenance during the past two years has been 
at the rate of £5000 per annum. Whether or not 
this extra expenditure will continue in future after 
the foundations have been increased in depth remains 
to be seen, but even if it does not there will still be 
the amounts spent on the foundations to provide for. 
There is little doubt that, taken over London as a 
whole, very heavy expenditure will have to be in- 
curred before roadways capable of successfully with- 
standing the traffic of to-day are universally provided, 
and the question naturally arises, where is the money 
to come from ¢ Of course, the reply will be made by 
some that it must come out of the rates. But it is 
urged, on the other hand, that any particular district 
should only have to provide for its own wants and 
should not be called upon to make roads suitable 
for traffic which comes from a point outside its area 
simply to get to another point beyond its boundaries. 
Such traffic might be, for instance, heavy machinery 
sent by motor lorry to and from Hammersmith or 
Hampstead and, say, the docks. Then, too, there is 
the question of lines of motor omnibuses started to 
run on roads quite capable of carrying the ordinary 
traffic of the neighbourhood, but rapidly cut up by 
the heavy fast-moving vehicles. Here it may be 
fairly argued that, as the suffering district shares 
equally with those outside it the convenience of 
additional traffic facilities, it should pay the cost 
of making its roads sufficiently strong to accommo- 
date the heavier vehicles. The district in question, 


however, holds that it is being too heavily taxed for 
the convenience, and it is not surprising that the 
local authorities of the Metropolis which are par- 





ticularly affected in this way claim that grants should 
be made by the Road Board from the fund provided 
by the petrol tax towards the necessary expenditure 
in London as well as on provincial county roads. 
The claim would seem to have something to com- 
mend it, for, after all, it is the mechanically propelled 
vehicle which does a great deal, at any rate, of the 
damage. 


The Boilermakers. 


RepreEsENTATIVES of the Boilermakers’ Union and 
of the Shipbuilding Employers’ Federation meet next 
week to discuss proposals for a new agreement. The 
union will suggest in outline a scheme for dealing 
immediately with disputes that arise between the 
men and management by a local conference, pre- 
sided over by a neutral chairman. It is to be regretted 
that this important Society is still taking a line so 
far out of accord with the other shipyard unions, 
which in making the new agreement a few weeks 
ago dropped the demand for neutral chairmen, 
the employers as a set-off withdrawing their claim 
for penalties in respect of breaches of agreement. 
The boilermakers’ chief objection to the old agree- 
ment was the delay in arriving at settlements, which 
they asserted acted more disadvantageously on the 
men than on the employers. But in the agreement 
recently signed the speedy settlement of disputes 
is adequately met, definite times being fixed within 
which they must be dealt with. Thus, it is provided 
that employers shall meet workmen, or a deputation, 
within “ two days from the time of a request for an 
interview ;”’ that failing a settlement there shall be 
an interview between the employers and the union 
officials within three days ; and, if necessary, the local 
joint committee shall meet within seven days, and a 
central conference within fourteen days. It may 
be noted, too, that repair job and special piecework 
prices are to be arranged temporarily, paid on account, 
and without prejudice to the final settlement. 
The boilermakers’ chief point, we repeat, is here 
conceded, and there is no valid reason why this 
union should not fall into line with the others. The 
question of a neutral chairman stands in the way. 
But the boilermakers should observe that if they 
insist on this point, it will be open to the employers 
to demand penalties. They will do well also to 
reconsider their demand that all local disputes 
shall be settled within the localities affected, for there 
are times when local feeling runs too high, and 
cases where the local extremists on both sides will 
bow to a national tribunal, but will not reason with 
their neighbours. The shipyards, as is well known, 
have a crop of “ grievances” to be dealt with. It 
should not be necessary to point out to the boiler- 
makers that by standing apart they make the settle- 
ment of these grievances more difficult and more 
complicated, and may, not impossibly, jeopardise their 
own interests. 





THE AERO EXHIBITION AT OLYMPIA. 


OnE does not leave the exhibition opened on Friday 
of last week at Olympia with any great enthusiasm 
for the art of aeroplane construction as at present 
established. An aeroplane undoubtedly looks ever 
so much better in flight than on an exhibition stand. 
In the air its easy graceful motion and its apparent 
superiority to the action of natural forces are our only 
impressions. But a leisurely examination of the 
machine at rest destroys the illusion. To the engineer 
at any rate the shoddiness—there is no other word 
for it—of its structural parts is disquieting to say 
the least of it. 

Reflection, indeed, can lead to but one conclusion : 
the aeroplane of to-day, in spite of all it has done 
within the last three years, is a very primitive con- 
trivance. Compare it with what one knows of the 
earliest motor car, the earliest locomotive, and the 
earliest steamboat and. one is compelled to acknow- 
ledge that as an engineering structure it is even more 
primitive than they. Yet the aeroplane has had the 
advantage of a.hundred years’ engineering experience 
to help it along, while they had practically none. 

Look first at the construction of the general frame- 
work. Ash or silver spruce and piano wire are still 
very largely the elements of which it is composed. 
Here and there it is true as in the Vickers machines, 
the struts are formed of round steel tubes with a 
hollow backing of wood to give them a stream-line 
form. But such construction, at Olympia at any 
rate, is exceptional, and is apparently regarded* by 
most designers as undesirable. Why this should be 
so we cannot say. For the same strength as a column 
a solid circular ash strut is about twice as heavy as a 
steel tube of the same diameter. The additional 
weight of the wooden structure must therefore be of 
little importance, or it must be compensated for by 
some other advantage. A circular strut is not a good 
wind form, and, as we have said, those makers who 
adopt steel tubes attach a hollow wooden backing to 








them to bring them up to a stream line form. This 
wooden backing in the case of a Vickers monoplane 
we were told, makes a difference of 8 miles an hour 
in the speed of the machine. It is probable that 
those makers who adhere to the all-wood strut dislike 
the composite structure which must be adopted with 
steel tubes. It is possible, too, that they fear corro. 
sion. As for the latter, there is no reason why the 
tubes should not be tinned to prevent. it. Indeed, 
this practice is already adopted by some makers 
using steel struts. As for the former, is there ayy 
insuperable difficulty in the way of forming a ste+| 
tube with a good wind form cross-section and dj 
pensing eatirely with the wood backing? Such a 
strut would, we believe, be superior in strength and 
lightness to any form shown at Olympia. 

Apart from this matter, there is one other assv- 
ciated with the design of the general framework 
which appears to us to call urgently for improvement, 
We refer to the quite common practice which even tii 
best constructors of aeroplanes frequently adopt ot 
piercing the wooden struts for the passage or attac/)- 
ment of the stay wires. We noticed several instances 
of this at the show, and in nearly every case were 
puzzled to find an explanation for the practice, exce))t 
in so far as it might be due to laziness on the part o{ 
the designer. The machines of the Sopwith Aviation 
Company should be inspected in connection with this 
matter, as they afford a lesson to other makers. 
Where the piercing of a spar or strut has been found 
to be unavoidable—we are by no means satisfied 
that it ever is unavoidable—the pierced member is 
encased in a steel socket. The danger of the spar 
splitting at the pierced section is thus at all events 
recognised and guarded against. 

A word of criticism should also be passed on the 
design of the propellers, or tractors, as they are in sv 
many instances. We cannot persuade ourselves that 
these important parts of the aeroplane’s anatomy 
are in their present form anything else than make 
shifts. In every instance at Olympia, we believe 
without exception, they are built up of thin laminw 
glued together and machined to shape. So far as 
we could see, there was no example wherein the 
laminz were pinned together, in addition to being 
glued. Yet the machining of the propellers neces- 
sarily severs the continuity of the layers on the curved 
faces with the boss. In some of the hydrovols it. is 
true the tips of the blades are sheathed in brass or 
copper. ‘This is a certain concession in a desirable 
direction but it is, we believe, adopted solely with 
the idea of protecting the screw from damage when 
the machine is floating, alighting on, or moving 
over the surface of the water. When one thinks of 
the centrifugal force acting on a large-sized aerial 
propeller and when one reflects that glue and glue 
alone is in nearly every case the sole agency keeping 
the propeller together as a solid body, one is tempted 
to ask if no better method of making propellers is 
available. We do not know whether the actual 
shearing off of the outer laminz has ever occurred 
in practice, but in the case of one machine at 
Olympia which had flown several thousand miles 
we discovered a small but distinct relative displace 
ment of the layers by drawing our hand over the 
surface. 

The matters which we have so far mentioned, bad 
as they are in the eyes of the engineer, are, however, 
as nothing compared with the form of structure 
commonly adopted for the framework of the wings. 
Herein one gets the greatest shock to one’s sense of 
what is fit in a machine intended to be entrusted with 
a human burden. Several of the firms represented 
at Olympia exhibit complete or partially complete 
portions of the wings without their covering of fabric 
and these no engineer will examine with complacency. 
It is still the favourite practice to construct the wing 
framework entirely of wood. In a few instances the 
main longitudinal members are steel tubes. In no 
case, we believe, certainly in no British-made machine, 
is the entire framework steel. There are, apparently, 
two reasons for this. One is obviously the con- 
sideration of weight. The other is that an all-stee! 
framework does not give a sufficiently flexible wing 
for warping purposes. As for the composite structure, 
there are, as in the case of the composite struts and 
spars mentioned above, reasons advanced against 
it. By adopting steel longitudinal members and 
wooden cross-members, we understand, a wing too 
flexible in one direction and too rigid in the other is 
the result. More important than this, however, is 
the difficulty of devising a good connection between 
the wooden and the steel members. With reference 
to the latter alleged defect, it is worth recording 
that some hold it to have been the indirect cause ot 
one of the fatal military accidents which occurred 
last year. It is suggested that in the first instance 
a stay wire broke, which, gashing the trailing edge otf 
one of the wings, admitted pressure between the upper 
and lower coverings of fabric. The attachment ot 
the wooden cross-members to the longitudinal steel! 
members was insufficient to resist the force, and cross- 
members and covering alike were blown like a con- 
certina to one end of the longitudinal members. 

The preference for all-wood frameworks for the 
wings is thus explained to the satisfaction of those 
who adopt the construction. But that wood is even 
less satisfactory as a material for this purpose than 
for struts and spars in the general framework of aero- 
planes will be recognised by all engineers who have 
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visited Olympia during this week. 
members that its defects are most apparent. 
at from a distance, these appear to be flanged top 
and bottom for the sake of resisting bending stresses. 


It is in the cross- 


Looked | 


cooled cylinders, radiators, and circulating pumps 
are not now-a-days regarded with anything like the 
same degree of disfavour as formerly. The radial 


| rotary and the stationary cylinder engines such as 


On closer inspection it will be found that the flanges | 


and webs are of the thinnest matchwood, and that 
in most cases the flanges are separate from and 
merely tacked to the webs. As if to make the whole 
structure weaker, and apparently to gain only a few 
pounds reduction of weight, the cross-members are 


commonly holed out between the longitudinals to | 
known as the Canton-Unné, was described and illus- 


the very utmost practicable limit. 
\WWe need say very little about the attachment of 


we have mentioned are not, however, the only types 
making a bid for popularity. The radial non-rotary 
Anzani shown by the General Aviation Contractors 
and a peculiar engine shown by the Société des 
Moteurs Salmson are worthy of notice as marking 
departures from common practice—the latter espe- 
cially. The rotating Salmson motor, otherwise 


trated in our issue of November 15th, 1912, in an 














Fig. 1—ROYAL AIRCRAFT FACTORY’S BIPLANE BE2 


the fabric to the wing skeleton. 
which manufacturers of aeroplanes are already con- 
sidering, or should be, as a result of the remarks made 
in the recently issued report of the Accidents to 
Monoplanes Committee. That these remarks should 
have been necessary is sufficient comment on the 
insecurity of the means at present commonly adopted. 

When we turn to the aeronautical engine as exem- 
plified by the exhibits at Olympia we immediately 
perceive a different atmosphere. The impression of 
makeshift and shoddiness is almost entirely absent, 
although the straining after novelty has in some 
cases been responsible for a little freakishness. With- 


This is a subject | 
| now referring to is, however, quite different, its chief 


article on the Paris Aero Salon.” The engine we are 


characteristic being the fact that it has seven cylinders 
arranged with their axes horizontal and parallel with 
the propeller shaft. 

Looking at the general arrangement of the aero- 
planes as a whole, one is struck with the diversity 
of opinion which seems to prevail as regards certain 
fundamental features. We overheard a lady visitor 
to the Show asking a sergeant of the Royal Flying 
Corps ‘‘ which way the driver sat ?’’ Her doubt 
was excusable, for in many instances the only thing 
to guide one as to which is the front and which the rear 














Fig. 2—THE GRAHAME-WHITE MILITARY BIPLANE 


out a doubt, however, the engine end of the aeroplane 
has now reached a far higher plane of evolution than 
the constructional. This is all the more noteworthy 
in view of the fact that it was the lack of a satisfac- 
‘ory engine that delayed the advent of practical 
flight for so many years. The Gnome engine is of 
course, very conspicuous at the Exhibition, but that 
i! has already several successful rivals is not to be 
gainsaid, The radial rotary type of construction 
lias many followers, but the ordinary fixed-cylinder 
‘igme, as exemplified on the stands of the Green 
Engine Company, the Austrian Daimler Company, 
the Wolseley Tool and Motor Car Company, and else- 
Where seems to be growing in popularity. Water- 





of the machine is the curve of the wings. In the 
monoplane there need never, of course, be any doubt, 
because the ‘ propeller” is now invariably in front. 
With the biplanes, however, there are about as many 
machines at Olympia with the screw in front as behind. 
The staggering of the planes, as in the Vickers ‘ aerial 
destroyer,” a biplane fitted with a quick-firing auto- 
matic gun, increases the difficulty of discrimination. 
The general appearance of the machines differs as 
much as their general arrangement. In our opinion 
by far the neatest and cleanest design exhibited is that 
of the Royal Aircraft Factory's BE 2 biplane, Fig. 1. 
The contrast between this and, say, the Cody biplane, 
also a War-office exhibit, could not be greater. The 





celebrated machine which has won so many prizes 
and flown so many thousand miles is conceived on 
post-impressionist lines, and at rest on its stand gives 
no idea of the wonderful powers which it undoubtedly 
possesses. 

Into the minor details of aeroplane construction 
we have no room to go at present. We can only say 
that in nearly every instance the comfort of the pilot 
and the passengers is well looked after, and that for 
luxury of fittings the aeroplane is rapidly approaching 
the motor car. Like the motor car, also, it is being 
threatened with a liberal supply of accessories. Many 
of these are obviously out of place at present, and will 
continue to be so until it is realised that the general 
safety of the pilot and his passengers are of primary 
importance and their comfort only secondary. From 
the military point of view, however, there are certain 
accessories which seem worthy of a practical test. 
The mounting of automatic guns on twoof themachines 
—the Vickers aerial destroyer and the Grahame-White 
military biplane, Fig. 2—is significant, and we shall 
look forward with interest to learning the results of an 
experiment on their value when discharged in mid-air. 
Another accessory of some apparent military value is 
the Roneophone made by Pathé Fréres and exhibited 
on the stand of the Aircraft Manufacturing Company. 
This is, simply described, a recording gramophone 
into which the pilot or observer dictates his observa- 
tions. When over a pre-arranged spot the pilot drops 
the recording disc to earth enclosed in a pneumatic 
tube and attached to a parachute. The message is 
reproduced on another machine, transcribed by the 
receiving parties, and conveyed to its destination. 
The gramophone carried on the aeroplane weighs 
26 lb. and renders unnecessary the use of writing 
materials, a point, it is urged, of importance in view 
of the cold, the vibration, and the demands on the 
attention experienced by those on a flying machine 
in mid-air. 

In this article we have endeavoured to regard the 
aeroplane from the engineering point of view. That 
we have found it wanting in many important respects 
we have already said. It is no answer to our conten- 
tions to say that this machine has flown so many 
miles, that this has won so many prizes, that this has 
carried so many passengers. Our object has been 
to point out that the wonderful feats performed on 
aeroplanes within the last three years or so have been 
made on appliances which do not come up to engineer- 
ing standards of construction. We are aware that 
in many cases the will to make them so, but not the 
means, has been present. There are, however, as 
we have tried to show, several directions along which 
it is not altogether futile to suggest improvement. 
At present the aeroplane, engine excepted, is in genera] 
a thing of rubber, wood, piano wire, glue, and fabric. 
These are not the materials of the engineer, but of the 
German toy-maker. 








SIR WILLIAM ARROL. 


THE iiews reached London late yesterday after - 
noon that Sir William Arrol, who was associated with 
Sir Benjamim Baker in the construction of the Forth 
Bridge, and was connected with many other great 
engineering works, had just died at Ayr. Anaccount 
of his life and works will appear in our next issue. 
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BaritisH FouNDRYMENS’ AssocraTIon.—At a meeting of the 
Scottish Branch of the British Foundrymen’s Association, held 
in the Royal Technical College, George-street, Glasgow, 01, 
February 15th, a paper was read by Dr. C. H. Desch, lecturer 
on metallurgical chemistry in Glasgow University, on “ Sulphur 
and Oxygen in Iron and Steel.”” The paper was illustrated by 
lantern slides, and the subject was considered from the chemical 
point of view, the presence of sulphur in iron being traced to the 
conditions favouring its reduction from the raw materials in 
the blast furnace. This impurity was shown to be most dele- 
terious to the metal when it existed in the form of iron sulphide, 
which, having a lower melting point than the iron, was able to 
encase the crystals in a most brittle meshwork, thus making the 
iron useless when sufficient sulphur was present. With the addi- 
tion of manganese, however, a new compound occurred—namely, 
a double sulphide of iron and manganese—and this was much 
less harmful owing to its higher melting point. This property 
entailed its separation from the metal before the iron solidified, 
and with careful melting the sulphur could be largely eliminated, 
thus producing stronger iron. Too high a temperature was 
stated to be capable of melting this sulphide, and so entangling 
the harmful constituent which otherwise escaped from a colder, 
thick-running metal. In the case of steel too much of this 
sulphide produced brittleness, even although it was proved to 
be plastic and capable of extension along with the metal during 
rolling. The effect of oxygen was to produce oxides in steel, 
it being very infrequently met with in iron. These inclusions 
found in burnt metal were said to be capable of largely increasing 
the tendency of the metal to corrode rapidly, and similar defects 
were apt to be set up by welding. Silicates were also found, 
and either alone or in conjunction with the sulphides, produced 
sources of weakness in the metal containing them. 
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THE ELECTRICAL CONTROL OF DISTANT 
APPARATUS. 


THE control of electrical apparatus at a distance from a 
central point, although it has received a certain amount 
of attention, has never hitherto been successfully intro- 
duced—at all events, on anything but quite a small 
scale. The matter is, however, dealt with in an entirely new 
manner in a paper which was recently presented to the 
Institution of Electrical Engineers by Mr. W. Duddell, 
F.R.S.—the President of the Institution—and Messrs. 
A. H. Dykes and H. W. Handcock, and a copy of which 
has been sent to us. 

According to this paper, careful search has shown that 
attempts at the solution of the problem have hitherto been 
made along the following three main lines :— 

(a) By reversing the polarity of the main lines when 
required ; 

(6) By running separate mains or pilot wires back 
to the station ; and 

(c) By earthing one pole at the station and at the 
distance apparatus, and operating the latter by 
means of currents through the earth. 

The authors explain that none of these attempts has 
led to a satisfactory result, and they give the reasons for 
their assertion. These are very fairly well known, and we 
need not go into them here. It is then remarked that the 
substitute for distant control which is, at present, best 
known is the local clock-work apparatus which can be 
set to switch the current on or off or to make any other 
desired change at any predetermined time. Of such 
switches, numerous patterns have been put upon the 
market and many are in use, but they all suffer from the 
foliowing disadvantages :—They are high in first cost, 
expensive in upkeep, and subject to the necessity of being 
continually adjusted to suit the varying hours of darkness, 
and of being wound up. Moreover, they have, as the 
authors remark, no powers of discrimination and cannot, 
for instance, switch on public lamps in the case of sudden 
fog. Consequently, at such times it is still, in most cases, 
necessary for a man or men to go round and switch each 
lamp, on or off as the case may be. The first lamp has then 
to be switched on long before it is really wanted, and the 
last lamp has to remain alight long after the necessity for 
it has passed, simply because it takes the man a good long 
time to go his round. It is asserted, and we can well 
believe {the accuracy of the statement, that as much 
as 10 per cent. of the whole current required for lighting 
may be wasted in this way. 

The growing use of electricity in street lighting. and for 
various domestic purposes apart from lighting, having 
made it more than ever desirable to find some inexpensive 
method of operating switches or relays to control at will 
any particular piece of electrical apparatus without 
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affecting anything else connected to the mains, led the 
authors to give their attention to the matter. The result 
of their investigations is set out at length in the paper. 
We propose to describe briefly what they have achieved 
in what follows. 

The central idea of the authors’ proposals is the employ- 
ment of relays which will only operate when supplied with 
electric current of a certain character, just as a tuning 
fork will only respond to vibrations belonging to its own 
particular note. It is a comparatively easy matter to 
design and construct relays having this characteristic ; 
the problem was to insert them in an ordinary electric 
supply circuit and to use that same circuit to transmit a 
current which would operate the relays but have no other 
effect whatever. We may say, at the outset, that this 
problem has, under the circumstances in which we have 
witnessed the apparatus in operation, been successfully 
solved, and we see no reason why the principle involved 
should not be successfully employed throughout a wide 
range of electrical conditions. 

The authors’ invention consists essentially in the 
alteration, when desired, of the wave form of the main 
supply current. For this purpose, whether for a direct 
or alternating current supply, they superpose on the circuit 
a small high-frequency alternating current in a manner 
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Fig. 2 


which we shall explain later on. If the main current 
be continuous, then the * control current,”’ as they call it, 
may be alternating of any desired frequency ; but if the 
main current be alternating, then the control current 
must be of a different frequency. In either case, the relay 
is so constructed that while it instantly responds to the 
control current, it is unaffected by any alteration in the 
main current or voltage. In Fig. 1 is shown the effect 


of superimposing a current of 10 volts at 200 frequency 
on a 200-volt direct current supply. The voltage simply 
oscillates slightly on either side of 200. 


In Fig. 2 is shown 


the wave torm obtained when the same alternating current 
is superimposed on a 200-volt 50-frequency supply. 

The difficulty which had to be faced by the authors, 
when once they had worked out the main idea of the system, 
was to design a satisfactory relay, which would be cheap 
to manufacture and economical in operation, and which 
would be unaffected by changes in the main current, 
but instantly responsive to the superposed current. In 
direct-current systems, they explain, the solution is simple. 
In Fig. 3, let L represent a relay connected as a shunt 
across the mains A, B, and in parallel with some lamps, 
and, say, a meter which it is desired to control. If a 
condenser K be placed in series with the relay it is obvious 
that as long as there is only a continuous voltage on the 
mains no current passes through the relay. As soon, 
however, as an alternating voltage is impressed on the 
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Fig. 3 


mains a current will pass through the relay and cause it 
to actuate the particular mechanism required, such as 
the switch 8. 

When the main supply is alternating, the problem is 
not so simple, since were no other measures taken, the 
condenser would allow a current to pass through the relay 
from the main alternating current supply as well as from 
the small superimposed “‘ ripple” current, as the authors 
have aptly termed it. It is therefore necessary to make the 
relay ‘selective *—that is to say, so that it will only 
operate when a current of the selected frequency is im- 
pressed on the line. It is pointed out that selective relays 
are also most useful on direct-current circuits, as they 
allow of the employment of a number of relays, each 
responding to a different periodicity, for a variety of 
different p . Each set of relays, of the same tune, 
so to speak, could then be switched on at will in any order 
which might be desired. 

The selection of the best frequency for which the relays 
are to be constructed is a somewhat difficult matter. A 
high frequency, it is pointed out, would be convenient 
from the point of view of keeping the capacity of the 
condenser small, and hence of reducing its first cost, but 
the capacity and self-induction of the mains, feeders, &c., 
in a distribution system preclude the use of very high 
frequencies. On the other hand, lower frequencies are 
liable to come too close to the working system of the 
supply and lead to further difficulties. Moreover, in 
considering the choice of the frequency, it is weil also to 
avoid odd multiples of the supply frequency, as there is 
a chance of these frequencies being present in the wave 
form of the main generators as harmonics. These con- 
siderations have so far led the authors to adopt on alternat- 
ing circuits frequencies comprised between the third and 
fifth harmonic of the supply. 

It has already been mentioned that the superposed 
alternating current or “ripple” is small compared with 
the supply voltage. Fiom many points of view, we are 
informed, it is advisable to keep this “ripple ’’ small. 
Experiments have led the authors to conclude that a 
satisfactory value for the root-mean-square value of the 
su voltage is 5 per cent. of the supply voltage 
whether direct or alternating. That is to say, on a 
100-volt circuit, direct or alternating, the R.M.S. voltage 
of the “ripple”’ is to be 5. 

A simple resonance circuit, such as that represented in 
Fig. 3, works perfectly in the case of a direct-current 
supply, and with such a supply has many advantages 
over a circuit embodying a non-resonant relay. In the 
case of an alternating-current supply, however, it is found 
that unless the resonance be made unduly sharp, or unless 
there be a large difference between the frequencies, the 
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condenser and relay will let through sufficient current 
at the lower or supply frequency to attract the armature 
of the relay. For instance, with a supply circuit of 100 
volts at 50 fréquency it seems impracticable to build 
commercially a plain resonance relay to work with 5 volts 
superposed. To get over this difficulty, an additional 
or compensating relay, as illustrated in Fig. 4, is added 
to the circuit. As before, L is the relay coil, the core and 
armature being omitted for the sake of clearness. On 
the top of this coil is wound a second coil L,, which may 
have roughly the same number of turns as the coil L. 
This coil is connected in series with a choking coil L, 
which has a high self-induction. The current passing 
through the condenser K and the relay coil due to the 
supply frequency, say, 50, leads almost 90 deg. on the 
applied potential difference. The current through the 
choking coil L, and the compensating windings L, is made 





to lag about 90 deg. If these two currents be adjusted 
to approximate equality, their action on the core of the 
relay can be made very small. It cannot be entirely 
eliminated because the two currents are not exactly at 





180 deg. from one another, but for all practical purposes it 
is eliminated. By making the choking coil L, with an 





adjustable air gap in its magnetic circuit, 
to adjust the compensation. 

A compensated resonance relay of this sort will work 
with certainty with 5 volts at 200 frequency, and wil] 
be quite unaffected by 100 volts at 50 frequency, |, 
may be added that, in order to test how far the main 
voltage of the 50-period current would have to be raiseq 
in order to affect the relay, a test was made by grady. 
ally raising this voltage. It was found that not till 
the voltage had reached about 240 did the armature 


it is quite easy 


of the relay become unstable. It will thus be seen {hat 
there is no fear of the main current ever actuatiny the 
relay in actual practice. 

The authors describe another form of relay, but ints the 


details of this it will not be necessary to enter. We need 
only say that in all its forms the relay is made to work with 
a not inconsiderable variation of the voltage on ¢ they 
side of the 5 volts and with a 5 per cent. variation ©); her 
way in the frequency. 

In order to superpose the “ripple”? on the supply, 


whether the latter be direct or alternating current, the 
simplest way, the authors explain, is to put a small high. 
frequency alternator in series with the main generators, 


Where high voltages are employed, and also in the case of 
direct-current supply, the secondary of a transforiner 


ean be placed in series with the main generators and the 
primary be connected to the high-frequency alternat oy. 
The variety of uses to which such an apparatus as has 


been outlined in the foregoing could be put are very 
numerous. It can be made to light and put out street 
lamps, to switch on or off transformers in sub-stat ions, 
to send a time signal to consumers once or as many times 
a day as required, to operate railway signals, and to control 
meters. A whole host of other uses will immediately 
suggest themselves. At the present moment the relay 
has only specially been developed for controlling meters 
which are measuring current supplied on the two-rate 
system. Briefly explained, this system embodies the 
idea of charging one price for current when the station is 
busy, as at times of peak load, and a considerably lower 
psice at slack times, when otherwise some of the plant 
would be more or less idle. In some alternating-current 
stations in residential districts this two-rate system has 
been introduced as an alternative to a flat rate, and the 
authors inform us that by far the greater number of con- 
sumers have elected to take the two-rate system in spite 
of the increased meter rental entailed by the necessity of 
having two separate meters and a contrivance for switch- 
ing from one meter to the other at specified times. The 
switching contrivance, as we have said above, takes the 
form of a clock-work arrangement which, of course, has 
to be kept in order, wound up at intervals and constantly 
adjusted to suit the variations at different times of the 
year, of the hours of darkness, and hence of peak load. 

The authors have adapted their relay to take the place, 
not only of the clock switch, but also of one of the meters 
as well. They argue that if an apparatus could be applied 
to a meter which would prevent it registering during a 
portion of the time, matters could be so arranged that 
in the result the same effect could be produced as would 
be the case with two meters and a clock switch. The 
essence of the two-rate system of charging is that the rate 
for current is, say, 7d. or 6d. per unit, but that during 
certain times of the day the supplier is willing to sell 
current at a much lower rate. As a matter of fact, say 
the authors, one might just as well say to the consumer, 
“Our price per unit, irrespective of the time of day, is 
7d. per unit, but at times other than those of peak load 
we are prepared to let a considerable proportion of the 
units pass through the meter without being registered.” 
If half of the units at such times were not registered it 
would be equivalent to a charge of 34d. per unit consumed. 
If three-quarters were not registered, 1}?d.; and so on, 
depending on the proportion which the units registered 
bore to those not registered. 

With the authors proposals this system can readily be 
put into effect. One of their relays——to’ which, by the 
way, they have given the name of Handyell-—is inserted 
into the circuit alongside an ordinary meter. In some 
cases it may even be combined with the meter. This 
relay either breaks the shunt circuit, if the meter be of 
the watt-hour type, or short-circuits the meter entirely 
if it te or the ampére-hour type, whenever a superimposed 
current of the particular frequency to which the relay 
responds is sent over the system. In such a case the bighi- 
frequency alternator producing the “ripple”? would be 
kept running continuously, except during the hours of 
peak load, when all units are charged for. The field 
circuit of this alternator would then be broken periodically 
by means of an automatic mechanism. With such an 
arrangement it is not necessary only to have two rates 
of charge. The charge could be graduated in any manner 
by varying the numbers of seconds or minutes during 
which the meter is out of operation. 

The arrangement which the authors have so far adopted 
is to drive the “ ripple ”-producing alternator by means 
of a motor. In the case of an alternating-current supply 
they find it convenient to use a synchronous motor, 
for ae long as the frequency of the main generators is 
kept adjusted, the frequency of the superposed “ ripple ~ 
is also correct. 

A sketch is given of a proposed arrangement of apparattis 
in a case where the maximum charge of 7d. per unit 's 
made during peak loads, and a charge of Id. per unit made 
during the rest of the day. This sketch is reproduced in 
Fig. 5. Such a method of charging would mean that 
the meters must only be in operation for one minute during 
each seven—or, in other words, that the relay must be 
energised for six minutes in each seven, and the “ ripple 
removed for one minute in each seven. To do this, 
cams driven through reduction gearing are attached 10 
the shaft of the alternator. The cams are arranged to 
make one revolution in seven minutes, and are made to 
switch on the field circuit of the alternator during six 
minutes and to interrupt it for one minute. 

In the diagram G G are the main generators, and H 
the high-frequency alternator, through which, when it 1s 
in use, the whole of the main current passes. During 
peak load the machine is shut down and _short-circuited| 
by the switch T. In a high-pressure supply a very short 
spark gap g is placed in parallel with the alternator to 
prevent an interruption of the main current in case oi 
an accident to the small alternator. The field of H is 
shunted by a resistance r to prevent any risk of its failure 
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owing to the constant switching on and off. In the dia- 
gram, E represents the station exciter and R the regulat- 
ing resistance. : ; 

The two cams which actuate levers for controlling the 
field circuit are mounted on the same shaft and revolve 
together. When the lever L, falls down the step in the 
cam it closes the field circuit, which remains closed till 
the lever Ly falls on the second cam, While the circuit 
js open the two levers travel together up the slopes of the 
cams and the operation then repeats itself. The method 
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of using one cam to make the circuit and the other to 
break it enables a very definite make-and-break to be 
effected, and also the length of make to be adjusted. 

We had an opportunity on Friday of last week of seeing 
an installation such as we have described at work on the 
supply system of the Egham and District Electric Supply 
Company, Limited, the prime movers of which are, by 
the way, Diesel type engines made by Mirrlees, Bickerton 
and Day. The “ ripple ”’-providing alternator is wound 
to give 140 volts and 10 ampéres at 200 periodicity when 
running at 2000 revolutions per minute, but as we saw 
it working it was only generating at 100 volts pressure. 
It is driven by chain from a synchronous motor. The 
main voltage as generated is 2000, and the supply to 
the distribution mains is at a voltage of 100. The reduc- 
tion being 20 to 1, the 100 volts of the ‘ ripple ” alternator 
hecomes 5 volts on the distribution mains. The small 
dynamo is wound to give 140 volts so as to allow for a 
fall ot volts in the mains when a large number of relays is 
at work, but as we saw it working it was, as we have said, 
only producing 100 volts. It and its cams were working 
excellently, and we had two opportunities of watching 


Fig. 5 


required to operate these relays would be 0.7 kilowatts. 
It has to be remembered that the lamps, motors, &c., 
on the circuit are also in parallel with the relays and are 
taking power out of the superposed “ ripple,’ but as the 
output of the main generators is reduced by a corre- 
sponding amount this power is not a loss. We need not 
go further into the figures given by the authors, but we may 
say that they calculate that the total power required to 
drive the “‘ripple”’ alternator for a station of the size 
outlined will be something just over 2 kilowatts. Then 
there is always a current flowing from the mains through 
the relays whether the “ripple” is flowing or not. This 
amount is, we are told, also 0.7 watt. As a set off against 
this, however, there will pe a saving due to the fact that 
for five-sevenths of the day there will be no current 
flowing in the shunts of the meters, and the shunt losses 
in meters of the type employed may be taken as 1} watts, 
and it is shown that there is a slight economy in favour of 
the relay system. 

The arrangements might be very considerably varied 
from those to which we have referred. Thus, there might 
be a number of relays on the circuit each designed for its 
special purpose, and each having its own periodicity. 
Any one of these switches or groups of switches could be 
actuated at will simply by impressing on the mains a 
* ripple ’’ current of the required periodicity. Then, too, 
a switch might be arranged to cut-in at one periodicity 
and cut-out at another; or it might be designed so as 
to cut-in on one application of the “ ripple’? and cut-out 
onthe next, Infact, we might go on enlarging indefinitely 
on the possibilities of this fascinating piece of apparatus, 
but enough has been said to show that if in practice it 
works as well as it has hitherto done, and from what we 
have seen of it we have no reason to think that it will not 
do so, there has been provided an instrument which will 
give a control over the whole of a distribution system 
such as has never yet been afforded by any other means. 
It is too early to speak with any confidence at present, but 
we should judge that both in first cost and maintenance 
the new system will prove to be far from expensive, and 


it would appear extremely likely that it will in many cases | 


enable important economies to be effected. 








CONTINUOUS CONVEYORS. 


ALTHOUGH, perhaps, it was not of very special interest 
to engineers, the paper which Mr. W. H. Atherton read 
before the members of the Manchester Association of 
Engineers on Saturday last on ‘‘ Continuous Package 
Conveyors for Factories” deserves particular notice, 
because it calls the attention of manufacturers and others 
to the economic advantages possessed by machines 
capable of carrying goods in a continuous stream. In 
purely engineering workshops the necessity for such 
devices is not frequently met with, owing to the inter- 
mittent and miscellaneous character of the work. Con- 
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the cotton band or belt conveyor ; inclined roller runways 
or gravity conveyors; rigid arm elevators; swing tray 
elevators; finger tray elevators and conveyors; &c. 
The swing tray conveyor, by a slight modification, is 
readily adaptable for conveying goods horizontally after 
they have been raised vertically, the chains in such cases 
being provided with small wheels or rollers running on 
angle iron tracks. Such an application is shown in the 
accompanying diagram, which indicates the unique 
application of a swing tray conveyor to cotton mill re- 
quirements. In this case the conveyor is used to carry 
skips containing cops of yarn to and from the conditioning 
cellar. The latter is shown on the right-hand side of 
the illustration, and it will be observed that the con- 
veyor passes from it, across a yard and up the outside 
of the mill building. Thence it passes across the winding 
room, at right angles down through two spinning rooms 
with loading platforms. This conveyor runs continuously 
for ten hours per day at a speed of 40ft. per minute, and 
| the carrying capacity is 150 skips per hour, weighing 
| 90 Ib. each, the swing trays being 16ft. apart. The swing 
tray bottoms are of hard wood, and measure 3ft. 9in. 
by 2ft. 2in. The two strands of chain measure altogether 
1000ft., and yet the whole conveyor can be driven by a 
belt I}in. wide. The power required is very small, the 
resistance to be overcome being chiefly frictional, since 
the skips travelling in one direction from the spinning 
rooms to the conditioning cellar balance those returning 
in the opposite direction to the winding room, where they 
are released by lads. This conveyor was designed and 
built by the Chain Belt Engineering Company, Derby. 











TWO RECENT RAILWAY ACCIDENTS. 


Since the Ditton accident Board of Trade report 
| appeared, just before Christmas, five other reports have 
been issued. ‘Two of these have been noticed in our pages 
| —that on the Caledonian-road accident in the issue of 
January 31st, and that on the Lombardstown derailment in 
THE EnctinEer of February 7th. Between the Ditton and 
Caledonian-road reports appeared one on an accident at 
Hunstanton, Great Eastern Railway, on November 13th. 
| This was a buffer stop collision, in which the engine and 
| part of the train found their way into the grounds of the 
Sandringham Hotel. The primary cause of this accident 
| was the incorrect coupling up of the Westinghouse brake 

by a porter after detaching a coach at the previous station. 
But the mishap would not have occurred had the driver 

| tested his brake near the distant signal] as per the rule. 
All the four accidents mentioned above were caused, 
or mainly so, by want of care on the part of drivers, and 
now we have two other reports that tell the same story. 
The first of these two happened at Wavertree Junction, 
London and North-Western Railway, on the evening of 
December 11th. There are four lines of way through 
this station, the outer roads being the up fast and the down 
slow. At about 6.8 p.m. an empty carriage train with a 
| light engine coupled in the rear was crossed from the up 
| fast line to the up slow line. The light engine was to go 
| to the shed along the down slow line and the signalman 
| therefore opened the crossover road points and turned off 
| the dise signal for the engine to set back when it was 
uncoupled. The fireman was somewhat slow in uncoupling, 
| but when he had finished he was going to the other end 
of the engine to change what had been a tail light into a 
head light when he saw a meat special approaching, which 
ran into the light engine and the empty carriage train. 
Four servants were injured and the two engines were con- 
siderably damaged. The first five meat vans were 
derailed, two being broken to pieces and the other three 
badly smashed. The rear vehicle of the empty carriage 
train was badly damaged and four others slightly so. 
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THE APPLICATION OF A SWING-TRAY CONVEYOR TO COTTON MILL REQUIREMENTS 


the action of the relay in different parts of the distribution 
circuit. This also performed its functions most. satis- 
factorily, and though it was not actually operating in 
conjunction with a meter, but was only lighting and 
extinguishing a lamp, it was perfectly evident that it was 
quite capable of doing what the authors claim for it, 
not only in connection with a meter but for any other 
purpose of a kindred kind. We carefully watched the 
lamps on the main distribution circuit which were entirely 
_ distinct from the relay, and could see no effect on them 
whatever as the relay was switched in and out. There 
was not the slightest sign of flicker. The possibility that 
the capacity of the mains might have the effect of 
damping out the “ripple,” out as a matter of fact, 
though the mains system at Egham is twelve miles in 
extent, no sign of any such damping has occurred. 

It may be added in conclusion that the actual power 
taken to work one of the relays with current at 200 fre- 
quency and 5 volts is, we are told, about 0.7 watt. In 
& generating station having a winter peak load of 500 
kilowatts and 2000 volts primary and 100 volts secondary, 
and assuming 1000 relays to be installed, the actual power 





veyors do not possess the same degree of flexibility and 
radius of action as cranes, for instance. Where, however, 
the transportation is fairly uniform and continuous, as 
in warehouses, factories, spinning mills, breweries, soap 
works and biscuit factories, the possibilities of the endless 
conveyor are too obvious to need mention. Being auto- 
matic, attendance, beyond that required to feed the goods 
on to the conveyor and remove them, is unnecessary, 
while the waste of time and manual labour involved in 
carrying goods by hand and returning empty are avoided. 
Incidentally, it seems to be proved that the provision of a 
continuously moving conveyor tends to speed up the 
factory in which it is placed. In addition to the above 
advantages, conveyors enable two detached buildings to 
be connected together and used for the same purpose, 
or for two operations in sequence. 

In his paper, Mr. Atherton described almost every 
conceivable variety of conveyor, including the chain and 
wood slat or lattice conveyor for carrying heavy packages 
or bags; the double service chain and slat conveyor, 
in which the return strand of chain is not led back empty 
below the top strand, but is utilised for carrying material ; 


There is not the slighest doubt that the crossover road was 
open for the light engine, and that therefore the signal 
was against the meat train. The driver of the latter said, 
however, that it was in hisfavour. It is, though, suggested 
that the man saw the up fast line home signal “ off” for 
a train to Chester, and took it as applicable to him, as it 
was lowered about 6.8 and the collision occurred at 6.10. 

The other accident was also on the North-Western. 
It occurred at Ettingshall-road on Sunday, December 
29th. Many signal boxes are, of course, closed on Sundays, 
and that which protects Ettingshall-road station and 
the next towards Wolverhampton were so closed. A 
theatrical special had to call at this station, and while 
standing there it was run into by an ordinary train which 
left Wolverhampton a few minutes after the special. 
The ordinary train was allowed to leave Wolverhampton 
and to draw forward towards the starting signal at No. 1 
signal box. The train, however, passed this signal and 
went on its journey. The enginemen did not, apparently, 
see the train ahead, and were only warned of the danger 
by a porter shouting to them. The warning came tco 
‘ late and the collision occurred, but the results were not 











208 


THE ENGINEER 





Fes. 21, 1913 





—- 





serious. Nine passengers complained of shock and six 
vehicles were derailed. 

In such cases as these, where a stopping train is not pro- 
teeted by signals, reliance is placed on the block system. 
The second train would not, under ordinary circumstances, 
have left Wolverhampton until the first had passed Spring 
Vale signal box, but this safeguard was nullified by the 
driver passing the starting signal. Although no such 
excuse is offered by Colonel Druitt, we may remark that 
the evidence suggests that the man did not know the road 
very well. The Board of Trade inspecting officer does not, 
however, make any recommendation as to any change 
in the method of working, and, indeed, none seems 
necessary. 








ENGINEERING PROGRESS IN THE U.S. NAVY.* 
By Captain C. W. Dyson, U.S.N. 


(Concluded from page 186.) 


In the use of superheated steam, the Bureau of Steam 
Engineering has been rather conservative ; at present there 
are seven vessels in the naval service fitted for superheat, the 
maximum degree of superheat obtained at the boilers being 
85 deg. Fah., which reduces to about 60 deg. Fah. at the engines. 
These figures are for full-power conditions, and an increase in 
economy of about 6 per cent. is estimated to be obtained. At 
12 knots, the cruising speed, the saving by the use of superheat 
hardly exceeds 3 per cent. 

The first experiences with the vessels fitted with superheat 
were far from satisfactory, due to the rapid deterioration of 
the valves in the steam lines. These valves had cast steel 
bodies and cast steel valve discs with monel metal seats. The 
erosion and corrosion of the valve dises was very extensive, 
and in a short period of service it became necessary to replace 
the cast steel valve discs with discs of monel metal. This 
substitution has been satisfactory and no further trouble has 
been experienced. 

The superheat has been used only on battleships fitted with 
reciprocating engines or impulse turbines for propelling purposes 
and has not as yet been used on any of the destroyers. Reduc- 
tion of clearances, decrease of frictional resistances of steam 
through the steam ports and reduced back pressures in the low- 
pressure cylinders have all resulted from one very important 
change in the design of engine cylinders and valve chests. The 
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original design of these cylinders is shown in’ Fig. 7, and the 
modern improved design in Fig. 8. 

The results obtained by this change from the long, tortuous 
port to the short, direct port can best be shown by the following 
table of comparison of cylinder clearances and steam velocities. 











Old type. New No. 1. New No. 2. New No.3 

Diameters of cylinders, inches 

| 2 3 383 3: 3 

ES é 57 52 5g 

S Ag més 2—61 2—76 2—72 2—78 

Stroke of pistons 48 48 48 ° 45 
Per cent. clearances— 

| a is 28 16,17 13 

LP. 20.8 13.17 135 

Ae " ie oe 18,5 12,485 12 
Steam velocity, feet per minute 

_! a 5,670 .. 6,402 
yo 38,262 x 7,517 

o a - 10,833 10,446 10,281 
Exhaust velocity— 

uP. . ; -. 5,480 5,340 5,078 

LP. 6,670 6,180 6,087 

MO is, os. end 7,450 7,514 7298 

To condenser .. 7,390 6,637 6,500 





To further illustrate the gains made by the short, direct ports, 
attention is called to Fig. 9, where the back pressures on the low- 
pressure pistons of several vessels at varying revolutions are 
shown as curves, the designed revolutions being marked on each 
curve by a circle. Of these vessels, the Delaware is the only 
one with the modern type of port. 

In the last ten years the cylinder ratio of low pressure to 
high pressure for triple-expansion engines has been increased 
from about 7: 1 to 10:1, including clearances. This increase 
in ratio had been used previously in remodeling the engines 
of the Cincinnati and Raleigh, with most excellent results. A 
serious mistake was made, however, in counting too much on 
the increased expansions obtained by fitting a smaller high 
pressure cylinder than that originally installed, the steam 
pressure having been increased. The new high-pressure cylinder 
was made 24in. io diameter, and the ratio of low-pressure to 
high-pressure cylinder changed to about 11} to 1. While the 
economy obtained with these engines was most excellent, the 
high-pressure cylinders were entirely too small and the engines 
have never developed the expected power. 

By the adoption of forced lubrication for the main propelling 
engines, the engine friction has been enormously reduced. All 
the journals are oil-born,so that no metal-to-metal contact occurs. 
The result has been that the amount of adjustment and over- 
haul of the main engines has been decreased to a very large 
extent, and the men who would have been used for this over- 
haul work can now be used on the auxiliary machinery to 





* Read at the twentieth general meeting of the Society of Naval 
Fee gg and Marine Engineers, held in New York, November 21st and 
22nd, 1912. 





good advantage. ‘This decrease in wear of the bearings, and the 
cushion provided by the oil, has resulted in a much better main- 
tenance of alignment of the engines, has reduced shocks on the 
machinery and has reduced vibration due to these shocks. 
In addition, there is considerable saving in oil at ordinary 
speeds. At high speeds there still exists a heavy loss of oil 
due to splashing on the cylinder heads and also to loss by 
evaporation from the hot surface of the lower heads. When 
first fitted, the forced lubrication gave trouble, due to oil being 
drawn through the low-pressure piston-rod  stuffing-boxes. 
In order to remedy this defect, stuffing-boxes fitted with steam 
seals have been supplied, and later reports indicate that where 
the steam seal is properly fitted no trouble of this kind now 
exists. 

That the foregoing changes have produced great economy is 
amply demonstrated by the results obtained with the machinery 
installations of the Michigan, South Carolina and Delaware. 
Fig. 10 shows curves of indicated horse-power per square feet 
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of grate surface, and curves of square feet of heating surface 
per indicated horse-power for vessels fitted with the new type 
of engines and with boilers having superheaters, and also for 
vessels with the older type of engines and no superheat. In 
laying down these curves, the actual generating heating surfaces 
and superheating surfaces have been retained, and the grates 
have been increased or decreased in order to have a constant 
ratio of heating to grate surface of 48.5, this being the ratio for 
the boilers of the Minnesota. At the same time, the air pressures 
have been corrected inversely as the ratio of the new grates to 
the actual grates. The results obtained are shown as follows :— 

Curves of indicated hurse-power per square feet of grate surface. 

(A) With moderate superheat and modern engines ; (B) no 
superheat and unimproved engines. 

Curves of square feet of heating surface per indicated horse-power. 

(A) Generating and superheating surface per indicated horse- 
power with modern engines; (C) generating surface per indi- 
cated horse-power with modern engines and superheat: (B) 
generating surface per indicated horse-power with unimproved 
engines and no superheat. 

With the advent of the turbine for marine propulsion, if the 
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full beneiit of the new machine was to be realised, a high vacuum 
in the condensers became imperative. In order to obtain such 
vacuums the Parsons Company originated the vacuum aug- 
mentor, and this addition to the condensing plant is used exten- 
sively in the naval service. In some vessels in the service, 
in place of the ordinary air pump with augmentor, air pumps 
of the dual type, as manufactured by Weir, have been fitted, 
while in other vessels both wet and dry air pumps have been 
used. Of these systems, that with augmentors and also the 
dual type appear to give the greatest satisfaction in service, 
and in addition require less: weight and space than the wet and 
dry system. Abroad, a new system, known as the “ Kinetic,” 
has been developed, and all reports received concerning it have 
been very favourable, but no example of this system yet exists 
in the American naval service. In conjunction with these 
improved pump systems has occurred an improvement in the 
tube spacing and the baffling of the condensers in order that a 
better separation of air from the water of condensation will 
occur in the condensers. 

The improvements in design of feed heaters, steam pipes 
and feed pipes naturally followed on the measurements of water 
consumptions of the machinery taken during the acceptance 
trials of the vessels. These measurements placed in the hands 
of the Bureau of Steam Engineering data of great value, and 


that Bureau has attempted to use the full value of it in propor. 
tioning these important items. For instance, the feed heaters 
of the Delaware were, for lack of data, proportioned on the basis 
of so many indicated horse-power per square foot of heating 
surface, and the two heaters combined have a total heating 
surface of 2100 square feet. In her sister ship, the Utah, the 
same degree of feed heating is obtained with heaters having 4 
total surface of only 512 square feet. ‘ 
In the search for economy, the Bureau of Steam Engineering 
has adhered strenuously to the use of feed heaters with auxiliary 
exhaust steam as the heating medium, using any excess of exhaust 
in the low-pressure turbines or the second receivers of triple-expan- 





Fig. 10 





sion reciprocating engines. This utilisation of the auxiliary 
exhaust has not been to the taste of the turbine manufacturer. 
who prefer to use all of this steam in the turbines, depending 
for feed heat upon that derived from steam drains discharging 
into the feed tanks. That the Bureau’s contention that greater 
economy of fuel is obtained by the utilisation of the auxiliary 
| exhaust in the feed heaters is correct is shown by the curves 
| given in Fig. 11. The boilers of the vessels from which these 
results were obtained were so similar that the efficiencies may 
be taken equal, and the comparison can then be made on an 
assumption of 100 per cent. efficiency without much error, 
The fuel oil per knot is obtained from the heat units per knot 
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Fig. 11 


absorbed by the boilers for the different speeds, and dividing 
| these different heat unit values by an assumed British thermal 
| unit value per pound of fuel. At 29 knots it will be seen that 
the vessel making full use of her feed heaters required only 
84.2 per cent. as much fuel as the vessel putting all the auxiliary 
exhaust into the turbines (closed exhaust), and only 92 per 
cent. as much as the vessel using the feed heaters to a limited 
extent. 

The same comparison is shown in Fig. 12, where are also 
shown the shaft horse-power curves for two vessels of similar 
hull but one being fitted with two shafts and the other with 
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Fig. 12 


a poorer propulsive coefficient than the two-shaft one, only 
requires 90.4 per cent. as much fuel per knot. The shaft horse- 
power of the two-shaft vessel is only 98.44 per cent. of that for 
the three-shaft one: Had they been equal the fuel for the three- 
shaft arrangement would have been still lower as compared with 
the other vessel. ; . 

The improvements in evaporators consist mainly in the 
adoption of double effect connecting and in throwing open 
the gates to other than the standard Bureau design, although 
these are not the only changes from former practice. Evapo 
rator feed heaters using the vapour from the evaporators a 
a heating medium have been fitted, and vapour pipes, better 
designed for the amount they have to carry, are instulled. 
Until the adoption of electric-driven blowers for battleship» 
and other large vessels and of turbine-driven blowers for 
destroyers and small vessels, the successful outcome of any 
heavy forced-draught run was always endangered by the 
unreliability of the blowers. Since the adoption of these types 
of blowers this danger of breakdown has been almost entirely 














Fes. 21, 1913 


THE ENGINEER 


209 








eliminated, and, so far as the destroyers are concerned, the 
blowers may be classed as one of the most, if not the most, 
reliable of the auxiliaries fitted. 

Om Fur. ror Destroyers BATTLESHIPS, 

in deciding to adopt oil fuel for use on battleships and 
destroyers, the Navy Department took into account the follow- 
ing advantages which would be gained by its adoption :— 
(1) Less fuel required for any given radius of action, consequently 
less percentage of displacement and less bunker capacity 
required for the fuel; (2) increased boiler efficiencies ; (3) 
decreased fire-room force ; (4) less deterioration of boilers due 
to maintenance of more even temperatures; (5) ability to 
maintain high powers for indefinite periods ; (6) less deteriora- 
tion of ship’s structure due to there being no water or ashes 
in the bilges ; (7) greater cleanliness ; (8) greater ease in re- 
plenishing fuel supply, both in port and at sea; (9) less floor 
space required for the development of a given power; (10) 
greater ease in control of steam supply. In opposition to these 
undoubted advantages the following disadvantages exist : 
(1) Fuel oil less widely distributed over the earth than coal ; 
(2) greater unit cost than coal ; (3) greater danger of fire than 
with coal, 

The reply to the first disadvantage is that in time of war a 
fleet operating far from a base would depend upon fuel ships 
tor replenishing her bunkers, and that oil can be carried in bulk 
as well as coal, and bases where stores of oil can be kept on hand 
are as easily established as are bases for coal, and such oil 
hases would have, in case of danger of capture by an enemy, 
the additional advantage of being much more readily destroyed, 
together with their stores of fuel, than are coal bases. ‘The 
second disadvantage, that of excess cost over coal, is more than 
compensated for by the quoted advantages. The third dis- 
advantage, that of danger from fire, is very thoroughly guarded 
against by storing the oil in compartments remote from the 
boiler-rooms, and situated well below the water-line of the 
vessel. In addition to these primary precautions, additional 
afeguards are provided which render the danger from fire fully 
as remote as tho danger from magazine explosions. 

Upon deciding on the adoption of oil as a fuel for the naval 
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ervice, the Bureau of Steam Engineering examined carefully 
all the systems for burning oil that now exist and finally decided 
upon that of mechanical atomisation of the oil as the one most 
suitable for naval use. In this system, the oil is pumped through 
heaters to the burners within which it is given a whirling motion. 
Che small central core of oil, discharging through the tip orifice 
with this whirling motion, the oil flies off and forms a cone of 
fine mist. This oil mist mixes thoroughly in the furnaces 
with air which passes into the furnace through a cone register 
urrounding the burner, the register having adjustable openings 
and guide vanes so that the amount of air to each burner may be 
regulated and the direction of flow of this air be slightly oblique 
to the axis of the cone of oil. The success of the system depends 
almost entirely upon the proper handling of the air. Improper 
air regulation will produce a series of rapid explosions of oil 
in the furnaces, with consequent destruction of the brick linings 
of the furnaces. With proper handling, the oil burns almost 
noiselessly, and the amount of smoke produced can be held 
absolutely under control. 

In the first battleships fitted with oil fuel, the oil was only 
fitted as an auxiliary fuel and was intended to be used as an 
aid in keeping up steam when the coal should be so low as to 
be remote from the fire-rooms and so require excessive trimming. 
The results obtained with this mixed system are not to be rated 
as good nor were good results expected, as the furnace volumes 
of coal-burning boilers are too small to permit efficient burning 
of oil. Furthermore, when burning the oil and coal in com- 
bination it is impossible to so regulate the air supply that each 
fuel will obtain the proper amount. This results in excessive 
production of smoke and no increase in steam production over 
coal alone. 

To illustrate the value of oil when used as the sole fuel as 
compared with coal, Fig. 13 has been prepared. The two fuels 
were tried under the same boiler, the grates being removed 
after the coal trials and the fronts re-arranged to accommodate 
the burners and air cones. To compare the relative values 
from the illustration, let a ratio of heating surface to grate 
surface of 40 to 1 be assumed and a rate combustion of 40 Ib. 
of coal per square foot of grate be taken, the coal having a 
thermal value of 14,500 British thermal units per pound. This 
rate per square foot of grate gives 1 lb. of coal per square foot 
of heating surface per hour and a supply to the furnace of 
14,500 British thermal units per square foot of heating surface 
per hour. 

From Fig. 13, where this value of British thermal units per 
hour per unit of heating surface is supplied to the boiler in the 
form of coal, the consequent evaporation from and at 212 deg. 
Fah. per square foot of heating surface will-be 10.8 lb. of water. 
Should this same amount of British thermal units, 14,500, 
have beon introduced into the furnace in the form of oil fuel, 
the resultant evaporation would have been 11.72 lb. of water. 
One pound of oil, however, may be rated at a thermal value of 
19,200 British thermal units, therefore the total evaporation 
19,200 : ' 
———  < 11.72 = 15.519 Ib. against 
14,500 
16.8 lb. per pound of coal, a ratio of 1.437 to 1, while, if the 
thermal values of the fuels be compared, the ratio is 1.324 to 1. 


per pound of oil would be 





The difference between these ratios, in favour of actual evapora- 
tive results, is caused by the elimination of all grate losses and 
losses due to sooting up of heating surfaces when oil is used. 


CoNncLUSION. 


With such a large field to cover as suggested by the title of 
this article, the limitations as to length of the article prohibit 
anything more than a brief discussion of each point considered, 
but it is hoped that what has been presented will assure the 
Society of Naval Architects and Marine Engineers that engi- 
neering progress in the naval service has not ceased, and that 
the Bureau of Steam Engineering, greatly assisted by its co- 
workers in the development of the navy, that is, the other 
technical bureaus of the Navy Department and the engineers 
of the various shipbuilding yards engaged in naval work, is 
to-day at least as progressive and as free from ultra conservatism 
as it has ever been in its history. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


orrespondents.) 


DITTON RAILWAY ACCIDENT. 

Sir,—Colonel Sir H. A. Yorke, in his report to the Board of 
Trade, attributes this lamentable accident to the misreading of 
the signals by driver Hughes consequent upon his want of 
familiarity with the road. At the same time he admits that 
the signals as arranged at the time were misleading, and that 
they have been since altered so as to be easier to understand. 
Originally the home and distant signals for main to fast and 
main to slow were of equal height, an arrangement rendering 
safe travelling over the junction wholly dependent on every 
driver’s recollection that the fast lines from Ditton to Liverpool 
were on the right, and the slow line on the left. He also expresses 
the opinion that it would be better to have only one distant 
signal, although this is contrary to the Board of Trade require- 
ment, ‘‘as a rule at all important running junctions a separate 
distant signal is to be provided in connection with each home 
signal.”” The use of either line by fast passenger trains would 
apparently suffice to make this an important running junetion 
within the meaning of the rule. 

Moreover, at a junction approached by a considerable falling 
gradient the absence of a distant signal constitutes a probable 
source of delay to heavy goods and mineral trains, which, with 
the limited brake power available on home railways, require 
an early indication whether they are to stop or run through, 
even though the run through is only at 15 miles per hour. 
Colonel Yorke then makes the suggestion that if the separate 
distants are retained at this and other junctions involving reduc- 
tion of speed, there should be a board indicating by figures when 
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the branch distant is lowered the permissible speed, these 
figures to be illuminated at night. ‘The danger attending such 
an arrangement is that the figures would be difficult to read at 
high speeds, and particularly at night, or with the cab windows 
blurred with rain. 

Such speed boards are very good and useful at terminal or 
other important stations where the speed of all trains is neces- 
sarily moderate and on metropolitan railways, but appear to 
be unsuited for distant signals approached in an exposed situa- 
tion at a high speed. Taking into consideration the impractic- 
ability of prescribing otherwise than approximately the safe 
speed at any junction, an indication of a reduction to three- 
quarter, half, or quarter speed, representing 45-50, 30-35, and 
15-20 miles per hour, should be a sufficient indication for all 
practical purposes, and such an indication can, I submit, be 
effectively, and without risk of error, given by the grouping 
of the arms and lights as shown in the annexed sketches. Thus, 
taking the distance apart of the posts at 7ft., three-quarter speed 
for a modern junction or crossover safe for 45 to 50 miles per hour 
would be indicated by a distant arm for the branch lft. 9in. 
below the main line distant, half-speed by an arm 3ft. 6in. below 
it, quarter speed by an arm 5ft. 3in. below it. If the signals are 
high to get a sky background and the lamps low the same rela- 
tion would be observed between the lamps. It may be admitted 
that the angle formed by the pivot ends of the arms by day or 
the lamps by night cannot be more than approximately esti- 
mated ; neither can the speed at which a train is travelling, or 
the speed at which any junction can be safely traversed. 

In conclusion, I would offer ofie word of protest against the 
injustice of prescribing nominal speed limits considerably below 
the speed at which junctions can be, and are, daily traversed 
in safety, and thus compelling a driver, if he is to maintain his 
reputation for timekeeping and his position as an express driver, 
to take the responsibility of breaking written regulations. 

London, February 17th. A. H. SHretp. 


THE BARQUENTINE EARLSHALL. 


S1r,—Your paragraph in last week’s issue of THE ENGINEER 
concerning the barquentine Earlshall, which was saved by her 
auxiliary oil engine, comes at a most opportune moment, point- 
ing, as it does, in my opinion, to the future long distance cargo 
carrier. Imagine an Aberdeen clipper of the late “ fifty’s” 
or early “ sixty’s” fitted with a suitable Diesel engine and 
fully manned. She could sail in a fair wind—if the papers 
of that time are to be believed, up to 18 knots—her 
auxiliary power would enable her to go through the Suez Canal, 
travel at 7 or 8 knots in calms and head winds, render her 
independent of tugs, &e. On the same dimensions she would 
carry more cargo than a tramp steamer, her upkeep would be 
halved, as all repairs other than those to the hull would be 
done by the crew. Her spe#d would average over long 
voyages 3 or 4 knots more than the steamer, and wind costs 
nothing ; whereas it does not pay to drive a cargo steamer at 





more than 11 knots over long voyages, if that. In a word, 
a sailing ship as above built for speed, equipped with auxiliary 
Diesel power, electric winches, pumps and capstans, and fully 
manned, would, in my opinion, wipe the cargo steamer off the 
seas, and breed a race of men the country needs more and more 
every day that passes. Shipowners have laughed at me when 
I have told them this, but sailors do not, holding that the fast sail- 
ing ship has only wanted a compact and cheap form of auxiliary 
power to enable her to regain her position on the seas as the 
most economical cargo carrier for long voyages. I hope this 
will lead to further correspondence on the matter from your 
ship-owning readers, and I trust’to see an account of the auxiliary 
powered sailing ship La France—built, I believe, at Bordeaux— 
in THE ENGINEER. DRAUGHTSMAN. 
February 13th. 


A PATENT REGISTER. 


Sim,—During the agitation for an alteration of our Patent 
Laws, 1881 to 1883, 1 had a little to say in your columns. After 
an additional thirty years’ experience I hope you will allow me 
to give my present views. I think, as I did then, that it is a 
inistake to tax ingenuity, and a great loss to any country that 
does it, as the monopoly that is supposed to be granted in ninety- 
five cases out of a hundred is of no immediate value whatever. 
That country will profit most from invention that fosters it 
instead of strangling it at birth. Many a man who is not in a 
position to run to the Patent-office with every idea that strikes 
him would be able and in a position to render good service if at 
the cost of an advertisement he could put his invention before 
the country. Suppose the ideas themselves to be valueless, yet 
they might be useful in suggesting something better, and so the 
advertisement would not be thrown away. Every invention 
is the prelude to another, and invention itself is an eternal 
advance towards a goal that will never be won. My proposal, 
then, is that the Patent-office shall issue a daily register, say, 
about the same as THE ENGINEFR or the Times, in which inven- 
tions shall be advertised, that is, described and illustrated, in 
the order in which they are received. No formal claims would 
be necessary, and priority and infringement could be dealt with 
as simply as possible. The Patent-office officials, instead of 
being employed in formalities and examinations that in so many 
cases are fruitless, would be running a printing house that would 
issue a journal that would furnish the best scientific information 
in existence. The register would be published as a whole, and 
in parts as well, these parts dealing with some particular depart- 
ment, as engineering, carpentry, &c. Despatch is the order of 
the day, and within a week an inventor would see his advertise - 
ment, which would also be his patent, without the present 
vexatious delay, which is often merely “much ado about 
nothing.” It is quite time that Byron’s sneer lost its foree— 
** Signs of true genius and empty pockets,” the latter being more 
a cause for regret than ground for a sneer. Epwarp Hoy te. 

Todmorden, February 14th. 


[We presume our correspondent is acquainted with the Patent- 
office Journal and the Illustrated Abstracts of Specifications pub- 


> 


lished by the Patent-office—Ed. Tue E.] 


ERRORS OF THE CAMERA. 


Sir,—lI see that a correspondent has raised an interesting 
question as to the error of the cinematograph. The replies 
have been so clear that I venture to ask your readers for the 
explanation of a curious photographic effect which I have 
frequently noticed. The sketch herewith was made from a 
photograph of a plantation of young trees or shrubs. The 

















trees are all in straight parallel lines and are at equal distances 
apart. The photograph gives, as 1 have endeavoured to show 
in the sketch, an appearance of four vanishing points at A, B, 
C, and D. I should like to know why. I have noticed the same 
thing in photographs of a large squad of men deployed for drill- 
ing. - M. 


LABOUR’S GREAT DELUSION. 


Str,—Mr. T. Good does not realise apparently that his state- 
ments concerning the income tax figures amount to charges of 
rascality against the officials and dense stupidity against the 
public. Only by the combined effects of these two traits could 
a tax be increased twelvefold. The perusal of any standard 
work on the principles of political economy would reveal to 
Mr. Good that his extraordinary notions about the nature and 
functions of that small portion of the national wealth, money, 
are, well—original ! 

The person or company assessed for income tax is a distinct 
entity, and under normal conditions cannot be assessed twelve 
times for the one tax. To make sweeping charges of * delu- 
sions ”’ is hardly the best way of opening an inquiry into contro- 
versial matters. A. Wituiams Price. 

February 17th. 


TOMBSTONES TO THE MEMORY OF ENGINE DRIVERS. 


Srr,—It may interest you to know that a tombstone stands 
(or stood) in Newton-le-Willows churchyard with the same 
quaint epitaph, word for word, as is on the tombstones in 
Bromsgrove churchyard. 

At the top of the stone is a sculptured design of a locomotive 
Rainbow ; then follows :—‘* Sacred to the memory of Peers 
Naylor, engineer, who departed this life 10th December, 1842. 
Aged 29 years.’ Immediately below this is the epitaph, while 
at the foot of the stone are four lines to the effect that the 
‘above’? had been inscribed by his * sorrowing widow.” 

I saw this tombstone during the summer of 1905 when I was 
photographing in the district, and made a copy of the epitaph. 
However, about two years ago I was told that the stone had 
collapsed, but have been unable to verify this. 

February 18th. Roianp TARVER. 


VERTICAL LIFT OPENING BRIDGE. 


Srr,—I should be obliged if you or any of your readers could 
inform me if there has been any large movable bridge of the 
“vertical lift”? type with counterbalance weights recently 
erected here or abroad. ‘The last one of any magnitude | have 
a note of was erected in Chicago. Any reference to a source of 
information will be esteemed. BRIDGE. 

Glasgow, February 14th. 
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VISIT OF AUTOMOBILE ENGINEERS TO THE 
UNITED STATES, 1913. 


A son’ party of the Institution of Automobile Eagineers 
and the Society of Motor Manufacturers and Traders will leave 
St. Pancras Station, London, by train at 8.30 a.m. on Saturday, 
May 17th, for Tilbury, where they will join the T.S.S. Minne- 
waska, of the Atlantic Transport Line, which will leave Tilbury 
about 10 a.m. 

The visit will conclude officially at Buffalo on the afternoon 
of Tuesday, June 10th, when those who wish can return to New 


+ York aad catch the Cunard s.s. Mauretania, which leaves New 


York at 1 a.m. on the morning of June 11th, and they should 
then be back in London on June 18th, or the White Star s.s, 
Baltic, which leaves on the 12th and should reach London on the 
22nd. 

The reason for an American visit is as follows :—In response 
to the invitation of this Institution, the Society of Automobile 
Engineers of America sent a party of about sixty members 
to visit the Olympia Show in 1911, and this party was enter- 
tained by the Institution, and also visited a number of works 
throughout the country. Before the American visitors returned 
to their own shores it had been arranged definitely that, in 
response to their invitation, an endeavour would be made to 
organise a party of British engineers to join the Society of 
Automobile Engineers in its summer meeting at Detroit in the 
present year. Correspondence on the matter has been con- 
tinuous between the secretaries of this Institution and the 
Society, with the result that the following programme has been 
mapped out :—Wednesday, May 17th, leave London, as above 
stated; Monday, May 26th, arrive New York; Monday and 
Tuesday, May 26th and 27th, in New York; Wednesday, May 
28th, leave New York for Pittsburg; Thursday, May 29th, in 
Pittsburg ; Friday and Saturday, May 30th and 31st, in Indiana- 
polis: Sunday, Monday, Tuesday, and Wednesday, June Ist, 
2nd, 3rd, and 4th, in Detroit : Thursday, Friday, and Saturday, 
June 5th, 6th, and 7th, lake trip on steamer (Society of Automo- 
bile Engineers, summer meeting); Sunday and Monday, June 
8th and 9th, in Cleveland ; and Tuesday, June 10th, in Buffalo. 
Here the party will be divided, and those who wish may return 
direct to New York. The remainder will proceed to Providence. 
Wednesday, June llth, in Providence ; Thursday, June 12th, 
in Bridgport and Newhaven ; and Friday, June 13th, in Hart- 
ford. 








CATALOGUES. 





THE ConsipERE Construction Company, Limited, 10, 
Leadenhal]-street, E.C.—This firm has sent us a well got up 
publication dealing with the Considére system of reinforced 
concrete design. 

JosEPH WrEstwoop AND Co., Limited, structural engineers 
and bridge builders, Napier-yard, Millwall. E.—-This is a publi- 
cation containing illustrations of various bridges and buildings 
which have been constructed by the firm. 7 

THe METROPOLITAN CARRIAGE, WAGON, AND FINANCE 
Company, Limited.—This is a well-got-up little publication 
containing illustrations of a swing bridge for South America, 
a covered goods wagon for India, a bogie horse box for South 
America, and cattle wagon for South America, and a bogie 
ballast wagon for India. 

Tae StrurTeEvANT ENGINEERING Company, Limited, 147, 
Queen Victoria-street.—This is an_ interesting publication, 
which deals with the Sturtevant Company’s mechanical draught 
system. The book contains many illustrations showing plants 
which have been erected in various parts, together with particu- 
lars regarding the annual saving, &c. 

J. Dampney AnD Co., Limited, Bute Docks, Cardiff.—This 
firm has sent us an interesting little booklet dealing with 
** Apexior,” which, as most of our readers are no doubt aware, 
is a compound which is applied to the surfaces of the boiler 
like paint. The booklet contains a great deal of information 
concerning the use of this compound. Testimonials, &c., are 
also included. 

SrEMENs Broruers, 38 and 39, Upper Thames-street, London, 
E.C.—-Price list 2021 has reached us. It gives particulars 
of a new type of are lamp. The lamp is of the double-enclosed 
tvpe, burning flame carbons, and thus combines the advantages 
of long burning together with the higher candle-power of flame 
carbons. This lamp should appeal specially to those who are 
interested in the illumination of large areas, such as street, 
dock or works lighting, owing to the following advantages :— 
(1) Long burning hours reducing the cost of labour and trimming ; 
(2) low carbon consumption ; (3) low watt consumption. The 
lamp is also suitable for shop lighting, and is of a convenient 
size, t.e., 3ft. overall length. 

THe Arams Manuracturtne Company, of Bedford, has 
forwarded an exceedingly interesting publication having refer- 
ence to the electrical control of printing machinery. It deals 
with general considerations, essential features of good control 
gear, ‘‘inching”’ devices, motor starting switches, speed regu- 
lation, combined automatic starter and shunt and series speed 
regulator, shunt speed regulators, series speed regulators, com- 
bined shunt and series regulators, reversible controllers, stopping 
devices, overload preventers, alternating-current controllers, 
controllers for small rotary presses, rotary newspaper press 
controllers, accessories. All engineers who have to deal with 
problems associated with the electrical control of printing 
machinery will find this book a valuable help. 


From Boulton and Paul, Limited, of Norwich, we have 
received a useful and well got up catalogue dealing with steel and 
timber framed buildings and bungalows for export. It is one 
of the most comprehensive publications of its kind. Illustra- 
tions are given of all classes of buildings suitable for cold, damp, 
or tropical climates. Mosquito-proof buildings are also dealt 
with. The catalogue contains over eighty pages, all fully illus- 
trated and covering a very wide field. It is printed in English, 
French, and Spanish. Code words are given to facilitate order- 
ing from abroad. We have also received a list giving particu- 
lars of some contracts recently carried out by this firm. Many 
excellent testimonials are also given in this list. We have been 
asked to state that copies of the catalogue—No. 200—will be 
sent to any of our readers upon application. 

ArTHUR Lyon AnD Co., 608, Caxton House, Westminster, 
S.W.—This firm has sent us particulars of the International 
Oxygen Company’s system of oxy-hydrogen generation by 
electrolysis. These plants consist of individual cells in which 
the gases are generated in separate compartments; each cell 
absorbs 24 volts with a maximum capacity of 400 ampéres. 
The output of each cell is 34 cubic feet of oxygen and 7 cubic 
feet of hydrogen per kilowatt-hour. It is pointed out that 
since the plant works entirely automatically, the attendance 
charges and depreciation are practically nil, whilst the purity 
of the gases is remarkably high, namely, 99.9 per cent. hydrogen 
and 99.2 per cent. oxygen. Several of these plants have been 
fitted in some of the largest works in America, amongst which 
are :—The Brooklyn Navy Yard; General Electric Company, 
Schenectady ; Edison Storage Battery Company ; John Wood 
Manufacturing Company; Westinghouse Lamp Company ; 
and Swifta Company, Chicago, IIl. 

Joun LANG AND Sons, Johnstone, near Glasgow.— Lathes ” 
i: the title of an extensive catalogue sent to us by this firm. 
It deals with sliding, surfacing, and screw-cutting lathes, lathes 
with sliding beds, shell turning lathes, duplex double-geared 
headstock lathes, all-gear headstock lathes, motor-driven 





lathes, taper attachments for lathes. stationary stays, standard 
chucks, lathe carriers, square turrets, coarse pitch screw-cutting 
arrangements, surfacing and boring lathes, hollow-spindle 
capstan lathes, open-spindle capstan lathes, brassfinishers’ 
lathes, centring machines, cutting-off lathes, shaving lathes, 
screwing machines, nut-facing lathes, universal sharpening 
machine for twist drills, &c., horizontal boring and tapping 
machines, mandrel presses, bench straightening presses, pump 
for oil and water, workman’s stands, work stands, iron stands, 
bench legs, spur gear-cutting, bevel gear-cutting, spiral gear- 
cutting, worm wheel gear-cutting, plain rules on gearing, &c. 
The catalogue cannot fail to interest works managers and others 
associated with engineering workshops. 

Tue A. FE. G. Company or Sours Arrica, Limited, 605-606, 
Caxton House, Westminster, S.W.—An interesting publication 
sent to us by this firm deals with the “ Regina” railway ticket 
printing machine. It is pointed out that the pigeon hole 
method of issuing railway tickets which is in general use every- 
where at the present day would appear at first sight to be entirely 
satisfactory. The passenger asks for a ticket, the booking clerk 
selects one from his stock with the name of the desired station 
printed on it, stamps it with the day’s date, and hands it to the 
passenger, who pays and starts on his journey. This is the only 
part of a booking clerk’s duties with which the general public are 
acquainted. The business of selling railway tickets, however, 
involves much more than the mere issuing of the tickets. In 
the first place, they must be printed and a careful account kept 
of those sold. At the conclusion of his period of duty the book- 
ing clerk is faced with the much more severe task of ascertaining 
how many tickets he has disposed of and their total value in 
order to balance his cash in hand. This occupies from two to 
three hours daily and represents by far the most tedious part 
of his work. Further, in the case of tariff alterations all super- 
fluous tickets must be taken back by the printing department 
and credited to the booking-office, thus giving rise to a consider- 
able amount of book-keeping work in balancing accounts 
between these two departments. The apparatus described in 
the publication now before us enables the whole of the above 
work to be appreciably simplified and consequently ensures 
a great saving in time and money to the railway authorities. 
The Regina ticket printing machine prints each ticket required 
at the moment it is asked for, at the same time recording the 
price, class of carriage, name of station and any other import- 
ant particulars on two recording tapes. One of these tapes is for 
the use of the clerk, while the other is locked up in a case and is 
only accessible to the auditor. Thus not only is the stock of 
printed tickets rendered unnecessary, but the machine itself 
keeps an account of all tickets sold. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Norra-East Coast Instirurion OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Newcastle-on-Tyne. ‘“ Surface 
Combustion,” by Professor W. A. Bone, F.R.S. 7.30 p.m. 

THE Royat INstTITUTION OF GREAT Brirain,—Albemarle- 
street, Piccadilly, W. ‘‘ Horticultural Investigations at the 
Woburn Experimental Fruit Farm,” by Mr. Spencer W. Picker- 
ing, F.R.S. 9 p.m. 

Tue CHapwick Pusiic Lectures, 1913.—The Royal Sani- 
tary Institute, 90, Buckingham Palace-road, 8S.W. Paper: 
“Water, Ventilation, and Heating, &c.,” by Mr. H. Percy 
Boulnois. 8.15 p.m. 

Tue Cotp StroraGe AND Ice AssociaTion.—At the Royal 
Society of Arts, John-street, Adelphi, W.C. Adjourned dis- 
cussion on Mr. M. 8. MacDonald’s paper, ‘ Refrigerating 
Machines: Wet v. Dry Compression.” 8 p.m. 








SATURDAY, FEBRUARY 22np. 


Tue Socrety oF MopEL AND EXPERIMENTAL ENGINEERS.— 
Caxton Hall,S.W. Fourteenth annual conversazione and dance. 
4 p.m. to 11 p.m. 

THe Royat InstiruTion or GREAT Britratn.—Albemarle- 
street, Piccadilly, W. ‘ The Properties and Constitution of the 
Atom,” by Sir J. J. Thomson, F.R.S. (Lecture III.) 3 p.m. 

Tue Norts-Eastr Coast INsTItuTION OF ENGINEERS AND 
SHIPBUILDERS.—-Graduates’ Section. Bolbec Hall, Newcastle- 
on-T'yne. ** Oil Fuel and its Application to Marine Boilers,” 
by Mr. E. 'T. Champness. 7.15 p.m. A visit to Messrs. Swan, 
Hunter and Wigham Richardson, Limited, Wallsend Yard, 
has been arranged from Central Station at 2.5 p.m. 


MONDAY, FEBRUARY 24ru. 

Tue InstituTE oF MARINE ENGINEERS.—58, Romford-road 
Stratford, E. Paper: “Oil Fuel for Mariae Engines and 
Boilers,” by Mr. C. Zulver. 8 p.m. 

TUESDAY, FEBRUARY 25th. 

IpswicH ENGINEERING Soctety.—Ipswich. Paper : 
Visit to a Steel Works,’ by Mr. W. H. Thomas, of Sheffield 

Tue InstituTION oF Civit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s Gate, 8.W. ‘ The Erection 
of the Boucanne River Viaduct, Canada,’ by Mr. P. Louis 
Pratley. 8 p.m. 


WEDNESDAY, FEBRUARY 26TH. 
THe Royat Society or Arts.—John-street, Adelphi, W.C. 


“The Education and Employment of the Blind,” by Mr. H. J. 
Wilson. 8 p.m. 
THURSDAY, FEBRUARY 27rT#. 

Tue Iwnstirution oF Etectrican ENGIneEeRs.—Victoria 
Embankment, W.C. Fourth Kelvin Lecture. “The Ohm, 
the Ampére, the Volt: A Memory of Fifty Years, 1862-1912,” 
by Dr. R. T. Glazebrook, F.R.S. 8 p.m. 


FRIDAY, FEBRUARY 28Tu. 

Tue InstitvTION oF Locomotive ENGINEERS.—St. Bride’s 
Institute, Bride-lane, E.C ‘‘ The Manufacture of Oil Gas for 
Train Lighting,” by Mr. A. Woodford. 7.15 p.m. 

Tue Royat InstiruTion or Great Britarin.—Albemarle- 
street, Piccadilly, W. Paper: ‘“‘ Active Nitrogen,’’ by Professor 
The Hon. R. J. Strutt, F.R.S. 9 p.m. ‘ 


SATURDAY, MARCH Isr. 


Tue InstiTuTION or CiviL ENGINEERS.—Students’ Visit to 
the Royal Albert Dock Extension (South), Port of London 
Authority. 

THe Roya Institution or Great Brirain.—Albemarle- 
street, Piccadilly, W. Paper: ‘“‘ The Properties and Constitu- 
tion of the Atom,” by Professor Sir J. J. Thomson, F.R.S. 
(Lecture IV.) 3 p.m. 


MONDAY, MARCH 3rp. 


Tue Sovurry or ENcIngERs.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential address 
by Mr. Arthur Valon. 7.30 p.m. 


THURSDAY, MARCH 6rz. 


Nortu-East Coast Institution or ENGINEERS AND SHIP- 
BUILDERS.—Annual dinner in the King’s Hall, Armstrong 
College, Newcastle-on-Tyne. 6.30 for 7 p.m. 


& 





THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AnD 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Stampede in Warrant Iron Values. 

THE debacle in the warrant iron market at Middles. 
brough and Glasgow has completely upset trade here, Qn 
Birmingham Exchange this —Thursday—afternoon no one knew 
what to make of the position, the avalanche had been so sudden 
and overwhelming. Business in all but @ few favoured branchos 
was at a stand, and the attitude of the market was one of cautious 
watching. No one would give out orders, and the day was 
naturally the worst market day we have experienced {or a 
very long while. 


What will Happen Next? 

Pig iron makers stated that for the present they are 
able to get rid of their output without difficulty, but this, of 
course, is on old orders and new contracts in the present dis- 
turbed state of the market are nil. It is not too much to say 
that to-day things were all upside-down, and the few inquiries 
for pig iron which were about a week ago have now completsly 
disappeared. The worst of the sudden depressing position 


which has appeared is that it is reported from the North of [ny. 
land that it is believed that the bottom of the slump in wari.) 
values has not yet been reached. The market is unquestions!)|y 
very nervous, and anything may happen in the present condition 


of things. 


Pig Iron Makers Bolstering the Market. 

Midland pig iron makers decline to take the worst 
possible view of the sudden stampede in values. They point 
out that the slump in warrants is due entirely to the operation 
of speeulators at Middlesbrough, Glasgow, and London, who ve 
realising very heavily and forcing sales at any and all pric: 
The anxiety to sell has been engendered by the unsettling 
Austro-Russia political news. But Midland and Staffordsl 1+ 
ironmasters express the belief that the continental situation i, 
by no means so serious as has been made out in some quarters. 
They entertain the view that when the present fresh war scar 
has disappeared the iron markets will largely right themsel\: 
and pig iron prices establish a sensible recovery. 


Birmingham Iron Prices Nominal. 

With the market so distraught as is this week the ea ¢, 
Birmingham iron prices at to-day’s Exchange were purely 
nominal, As already stated, Midland makers are doing their 
best to stay the debacle, so far as the iron trade of this part of 
the country is concerned, They hold to the opinion that tlie 
fall has been utterly overdone and that warrant prices have bern 
reduced far beyond any point that reliable news of the preseut 
situation of European statecraft at all justifies. 


Engineering and Railway Wagon Building. 

There is a large tonnage of heavy engineering work 
still in hand in the Birmingham and South Staffordshire centres. 
Bridge builders have contracts which will keep them fully 
engaged for the next six months. The big scale on which the 
railways are still spending money in increasing their rolling 
stock and in many extensions and improvements is furnishiny 
the makers of steel and other constructional material with 
important orders. At the same time the wagon building com- 
panies and the makers of wheels and axles and underframes are 
greatly benefiting from the same expenditure. For heavy chains 
and anchors there is a very good demand, and the means of 
production in this industry are to be increased by the openiny 
shortly of new works. Makers of iron fencing of an agricultural 
and building description are only indifferently engaged, and in 
the export markets Belgian and German competition keeps oi 
the severest kind. Indeed, makers in this part of the country 
have almost given up the competitive battle with these rivals 
as hopeless. 


The Railways and Heavy Traffic. 

Complaints continue in the Birmingham district 
amongst ironmasters, coalowners, and manufacturers generally 
that the carrying capacity of the local railways is not equal to 
the requirements of trade. The railway companies, however, 
reply that the congestion has been recently materially relieved 
by their new demurrage charges. ‘The effect of these, they state, 
has been greatly to speed up the traffic by setting free a large 
amount of rolling stock that was formerly enforcedly idle, bein: 
detained on customers’ sidings. The goods manager of th: 
Midland Railway, for instance, stated lately that he has now 
12,000 more wagons to place at the disposal of manufacturers and 
traders than he had a year ago. The trouble is not entirely a 
question of wagons, however. Coalowners and ironmasters in 
this district allege that engines are frequently unobtainable 
to remove their output, and that there are delays due to other 
causes. 


Birmingham Traders and the Railways. 

The efforts of the Birmingham Chamber of Commerce 
to raise a guarantee fund as a nucleus “ to protect traders from 
unreasonable treatment at the hands of the railway carriers” 
has not so far met with much success. Although only £1000 
is required only a fourth of this sum has yet been subscribed, 
in spite of the fact that the Chamber states that “‘ the need 
in the future of such a fund is likely to be accentuated.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MancueEsTER, Thursday. 
Pig Iron Weaker. 

THE attendance on the Iron Exchange on Tuesday was 
below the average, but owing to speculative and other influences 
the position of pig iron was extremely difficult to gauge. Scotch 
brands were easier, and whilst Derbyshire was lower, it was 

ractically impossible to get reliable quotations for Middles- 
leona. There was again little new to report in either finished 
iron or steel. Both copper and English tin ingots were lower, 
but sheet lead maintained late rates. 


Quotations. 

Pig iron: Lincolnshire, No 3 foundry, 76s. to 76s. 6d.; 
Staffordshire, 74s. 6d. to 75s.; Derbyshire, 74s. 6d. to 75s. e 
Northamptonshire, 78s. 6d.; Middlesbrough, open brands, 
nominal. Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 81s, 
to 81s. 6d. (official, 82s.) ; Eglinton, 80s. 6d. to 81s.; Summerlee, 
80s., delivered Manchester... West Coast hematite, 84s. to 85s., 
f.o.t. Delivered Heysham: Gartsherrie, 80s. 6d.; Glengarnock, 
79s. to 79s. 6d. (official, 80s.) ; Eglinton, 78s. 6d. to 793.; Sum- 
merlee, 78s. Delivered Preston: Gartsherrie, 81s. 6d.; Glen- 
garnock, 80s. to 80s. 6d. (official, 81s.) ; Eglinton, 79s. 6d. to 
80s.; Summerlee, 79s. Finished iron: Bars, £8 lds. to £9; 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 10s. to 
£8 12s. 6d.; Lancashire hoops, £8 1l5s.; Staffordshire ditto, 
£8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. 
to £9 12s. 6d.; plates for tank, girder and bridge work, £8 10s. 
to £8 12s. 6d.; English billets, £6 12s. 6d: to £6 17s. 6d.; foreign 
ditto, £5 17s. 6d. to £6; cold drawn steel, £10 10s. to £10 15s. 
Copper: Sheets, £83 per ton ; small lots, 104d. per lb ; tough 
ingot, £73 to £73 10s.; best selected, £73 6s. to £73 15s. per ton. 
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Copper tubes, 10§d.; brass tubes, 8}d.; condenser tubes, 93d.; 
prazed brass tubes, 9}d.; rolled brass, 7#d.; brass wire, 7{d.; 
prass turning rods, 7{d.; yellow metal, 63d. per lb. Sheet lead, 


£21 per ton. English tin ingots, £224 per ton. 


The Lancashire Coal Trade. 


The attendance on the Coal Exchange could hardly 
he described as large, and taken on the whole business presented 
few new features. The cold “snap” caused a better feeling 
to rule in house coal, but whilst slack and engine fuel are said 
to be in better supply, the position of this class of fuel continues 
very strong. There is a very good feeling to note in shipping 
and bunkering coal, and for prompt delivery, when obtainable, 
prices rule Is. to 1s. 6d. per ton above official prices. Quota- 
tions :—Best Lancashire house coal, 16s. 10d. to 17s. 10d; 
yood medium, 15s, 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
l4s. 7d.; screened steam coal, lls, 6d. to 13s.; slacks, 9s. to 
iis. per ton at the pit. 


Salt Works Developments at Winsford. 


The Mersey Power Company, which obtains its supply 
of electric current in bulk from the power plant belonging to the 
Salt Union, Limited, at Winsford, and which retails electricity 
for light and power to the inhabitants of Runcorn and Widnes, 

turted operations in January last. The current at 6000 volts, 

three-phase, 50 periods, is generated by two Westinghouse 
1500-kilowatt steam turbines exhausting to the vacuum salt 
pans or condenser as required. As the demand for power pro- 
mises to exceed the possibilities of the present plant at no very 
distant date, it has been deemed advisable to order a further 
turbine set of the same power with a self-contained condensing 
plant. This will be held in reserve as a stand-by and will 
exhaust to the pans when the latter are working, the condensing 
plant being merely provided to deal with the steam when the 
pans are being cleaned. The additional turbine will necessitate 
the extension of the boiler plant, which already comprises five 
Stirling boilers, each with an evaporative capacity of 22,800 lb. 
of water per hour. The Salt Union is therefore about to add a 
further boiler of the same kind and power. 


Manchester Ship Canal. 

Although this waterway, in common with others, 
suffered a decisive set-back during the first six months of last 
year owing to the coal strike, the second half of the year has 
-hown a substantial increase in the traffic of both the ship canal 
and the older Bridgewater undertaking, the net revenue from 
all sources being £24,600 more than in the corresponding half 
of 1911, The whole year shows an increase of £14,500 in the 
working profit. Notwithstanding the coal strike the shipments 
of coal amounted during the year to 5,340,000 tons, the largest 
in the history of the canal. It is a significant fact, however, 
that the working expenses have increased in a greater ratio than 
the receipts. It is to be noted that although last year’s receipts 
were £98,000 more than those of 1908, the net revenue was only 
£48,000 more. Mr. H. A. Reed, the chief engineer, reports that 
the widening of the Eastham approach channel in the river 
Mersey and the widening of the aie canal at the bend at Run- 
corn are completed. Although the regulations which govern 
the canal do not permit of the importation of petrol, it says 
much for this port that Manchester stands next to London in 
the importing, storing, and distribution of petroleum products, 
of which 40,000,000 gallons were imported last year. 


Liverpool Engineering Society. 

A paper on the “ Weight Factor in Merchant Ship 
Design ” was read before the above society on Wednesday last 
by Mr. T. C. Tobin. The author said that the fine ship showed 
up at a great disadvantage as a weight carrier when driven at a 
speed appropriate to its fineness of form. If the fine ship were 
run at the same speed as the full ship the horse-power required 
would be somewhat less, and this, although it would greatly 
increase the weight carrying efficiency would not by any means, 
bring it up to the value for the full ship at the same speed. Con- 
sequently the best mode of utilising the finer ship was to make 
the freight load such that the speed element was the lucrative 
one as compared with the mere weight factor, and this points 
to the intermediate passenger type of vessel. He said there was 
not much to choose between the weight carrying efficiencies of 
the wide and average types of ship. 


Motor Vehicle Show. 

Just as London may be considered the Mecca of the 
pleasure motor car, so may Manchester be looked upon as the 
chief centre of commercial automobilism. This year it was 
decided by the promoters of the annual motor show to divide 
into distinct sections, one for the commercial vehicle and the 
other for pleasure cars. The latter are shown at the exhibition 
building at Rusholme and the heavy vehicles at the City Hall, 
Deansgate. Vehicles of commerce are shown by practically 
all the leading builders, including Fodens Limited, Halley’s 
Industrial Motors, Limited, Belsize Motors, Limited, Sidr ey 
Straker and Squire, Limited, Leyland Motors, Limited, Daimler 
Company, Limited, Alley and MacLellan, Limited, Clayton and 
Co., Limited, Huddersfield, Walker Brothers (Wigan), Limited, 
Richard Garrett and Sons, Limited, Commercial Cars, Limited, 
Berna Commercial Motors, Limited, and the Renard Commercial 
Motor Company, Limited. The Renard-Latil vehicle differs 
from any other type of commercial vehicle on the market, 
inasmuch as the drive from the gear-box is direct on to the front 
This is achieved by means of a differential gear placed in the 
longitudinal axis of the final drive and two universal joints 
working at a constant angle. Whether the advantage of ease 
of accessibility claimed for this ingenious design outweighs the 
advantage of better adhesion possessed by rear-driven wheels 
or not seems to me extremely doubtful. 


Barrow-1n-FurNEss, Thursday. 
Hematites. 

There is a busy state of affairs to report in the hematite 
pig iron trade. At the whole of the works in North Lancashire 
and Cumberland the activity is marked A large volume of 
iron is being produced, and this is finding prompt use, neigh- 
houring steel works accounting for much of it and makers also 
experiencing a full request on outside account and good ship- 
ments are being made by sea and deliveries by rail. Orders are 
well held, and in the meantime new business is plentiful on all 
hands Prices are firm, with makers quoting 86s. 6d. per ton net 
f.o.b. for parcels of mixed numbers of Bessemer iron. There is 
nothing being done in the warrant market, but there is rather a 
tendency for lessened prices. ‘The demand for high-classs iron 
is good. At the Barrow works special attention is being paid to 
the manufacture of refined iron for malleable castings. This 
class of iron naturally fetches a good price. 


Iron Ore. 

The iron ore trade is full of life, and on every hand 
there are evidences of a prosperous state of things Prices are 
firm, with good average sorts quoted at 18s. 6d. per ton, and 
the best ores are at 27s. per ton net at mines, Spa ish ores are 
heing imported at 23s. per ton delivered to West Coast furnaces. 
Large deliveries have been made of late to Barrow and other 
West Coast ports. 


Steel. 


The steel trade presents no new features. There is the 
same state of activity at both steel centres, Barrow and Working- 
ton. At the Barrow works rails are being rolled in good 


quantities, and the output of ship plates and such like material 
's very heavy, and smaller section of steel is also being}made. 
At the Moss Bay Works at Workington steel rails are being made 





with axles and wheels from the Derwent Works in the same 
district, both of these steel departments being owned by the 
Cumberland Steel Combine. The general demand for steel is 
good, and prospects are bright. Rails of heavy section are 
quoted at £6 15s, to £6 17s. 6d., and represent a good steady 
business, light rails being at £7 12s. 6d. to £7 15s. and heavy 
tram sections at £7 15s, per ton, For steel ship and other plates 
there is a good all-round demand, builders’ requirements being 
exceptionally heavy. Ship plates are at £8 5s. and boiler 
plates at £9 5s. to £9 10s. per ton. Other steel sorts find a fairly 
good sale. 


Shipbuilding and Engineering. 
These trades are very busily employed, and are likely 
to remain so for some time to come. No new orders are re- 
ported, 


Fuel. 

There is a full demand for steam coal and good sorts of 
Lancashire or Yorkshire coal are quoted at from 14s. to 20s. 
per ton delivered. East Coast coke is in very brisk demand at 
33s. per ton delivered. Welsh coke runs about the same price. 


Barrow Company and Refined Iron Making. 
At the works of the Barrow Hematite Steel Company, 
Limited, a cupola has been recently erected for the sole purpose 
of making a refined iron for malleable castings. This is an 
entirely new branch of trade for the Barrow Company. The 
iron is being used largely in the motor industry and such like 
trades, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Continuance of the Boom. 

Durie the past few days some apprehension has been 
expressed that the time of good trade experienced for many 
months now is likely to terminate, The reason of this fear—if, 
indeed, there be a real reason—is no doubt to be found in the 
political uncertainty caused by the Palkan War. Added to 
this is the tightness of money. In the first place, the very good 
trade Sheffield, in common with other cities, has been enjoying 
has brought about dearness of money, the position being accen- 
tuated by the fact of the war, and there has consequently been a 
cramping of expansion, many extensions which might have 
been put in hand at once being postponed until money rates are 
easier. The fears may be also in part due to the “ bearing ” 
which has been going on during the past ten or fourteen days 
in Middlesbrough pig iron. The case against a break in the 
boom is, however, that the actual deliveries of iron show no 
sign of falling off and makers themselves are not anxious to 
take orders for forward business at any reduction on present 
prices. Any relapse occurring in market prices is simply regard- 
ing warrant iron and not manufactured iron. General trade 
shows no sign of reaction. It is a peculiar feature of the ship- 
building trade particularly that during the past two years most 
of the yards—and the Sheffield firms of John Brown and Co., 
Vickers Limited, and Cammell, Laird and Co. all, of course, 
have large interests in that department—have been engaged in 
first-class work, inferior work hardly having a chance. During 
this time it is known that there has been a considerable wastage 
in second-class tonnage through wrecks, &c. That wastage 
will have to be replaced, so that the iron and steel trade, as far 
as can be deduced from actual facts, is not likely to recede far. 
There is no doubt the present high rates of freight are due to a 
great extent to this shortage in second-class ships, which, after 
all, do the bulk of the carrying. I make this explanation of the 
situation as it affects Sheffield’s iron and steel tvade to show that 
there is no substantial ground for the fear of a break in the 
present run of prosperity. The largest engineering establish- 
ments here must be busy for a long time to come yet on first- 
class shipbuilding work, and when a slackening-off occurs in 
these there will be heavy arrears to make up in second-class 
shipbuilding, thus indefinitely prolonging the demand for iron, 
the market for which is merely being subjected just now to the 
disturbing influence of speculators. 


Raw Material. 

Neither in West and East Coast hematite iron nor in 
Lincolnshire or Derbyshire pig iron is there any change in prices 
to record. Very little buying is being transacted, though 
in the Derbyshire market a fair amount has been done in a 
quiet way—always at makers’ prices. Discussing with me the 
sensational movements in warrants, a merchant this week con- 
tended that the situation might almost have been expected. 
There was a big jump in Cleveland warrants and holders rushed 
to avail themselves of an opportunity for profit taking, but why 
anyone should see in a purely speculative movement a weaken- 
ing of the metal market itself he failed to discern. Warrant 
stocks are decreasing. There is no iron whatever on makers’ 
hands, and makers are not at all inclined to follow the drop in 
warrants. The situation is certainly peculiar and quite unusual, 
and all makers can do at present is to sit down and wait so far 
as prices are concerned. ‘The demand is as hig as ever and there 
are plenty of orders on haad. 


Round the Works. 

One of the most interesting contracts completed in 
the city this week is a massive tire-rolling mill which the Bright- 
side Foundry and Engineering Company, Limited, has made 
for the Chrome Steel Works Company, Limited, of New Jersey, 
U.S.A. The mill, which weighs about 75 tons, and will require 
600 horse-power to drive it, is on the lines of the ‘ Collier” 
type, with radial arms for the side rolls, operated through worm 
and quadrant gear, the pressure for expansion of the material 
in rolling being applied by means of a powerful hydraulic 
cylinder. The main vertical shaft has a supporting bearing 
on both sides of the rolls. It is probably the most powerful 
machine of its kind ever built and embraces all the very latest 
designs in construction. In designing it the principal features 
kept in view have been the renewal of all wearing parts and the 
adjustment and alignment of shafts as wear takes place. In 
addition to rolling tires the mill will be required to deal with 
very hard steel hoops up to 10in. wide and from 2ft. to 10ft. 
in diameter ; in fact, it has been made with a view to dealing 
with the much harder steel manufactured since the introduction 
of the later forms of alloy. It is the Brightside Company’s 
first tire-rolling mill and the contract was secured in the face 
of keen German competition. The machine was put on the 
railway on Wednesday for conveyance to Liverpool, where it 
is to be put on board the White Star liner Bovic. Another 
contract of importance is that just placed by the Midvale Steel 
Company, of Philadelphia, an extensive maker of crucible 
steel, open-hearth steel, guns, armour plate, &c., with the 
Stobie Steel Company, of Sheffield—which is just completing 
a large all-British-built works on the Tyne—for a battery of 
six large Stobie annealing furnaces for the heat treatment of 
tool steel bars. The installation will be the largest in the world 
for this class of work, having a total capacity of 7500 tons of 
steel bars per annum. ‘These furnaces are producer-gas fired, 
the gas being manufactured in plant attached to the main struc- 
ture, are built underground and can be regulated in fifty to a 
hundred sections, according to the length of each furnace. 
Many of the Stobie furnaces are working in Germany and 
Sweden. An interesting feature is that in the furnaces ordered 
by Germany the plant has been built for bars as long as 28ft., 
whereas the usual length here is about 16ft. 





New Contracts. 

During the past week the High Commissioner for South 
Africa has placed some good orders in the town. These are being 
shared by six firms and consist of metal work, electro-plate, 
spring steel, tires, boiler tubes and buffer washers. From four 
firms the Madras and Southern Mahratta Railway has ordered 
tires, saws, springs and augers. One firm has a considerable 
order for axles from Australia. The Great Northern Railway 
of Ireland is in the market for five new locomotives, and the 
Sheffield Corporation Tramways for 1000 tons of steel rails. 
A good tonnage of couplings is being made in Sheffield to a 
Scottish order, a quantity of steel has just been completed for 
Yokohama, and the Londonderry and Lough Swilly Railway 
has placed contracts in the city for steel springs. In addition to 
these, the Sheffield Electricity Department is in the market 
for new machinery for Kelham Island. 


Fuel. 

There is at present a lull in the market, as generally 
happens on the eve of the shipping season, but colliery pro- 
prietors having their books very full, are making up arrears of 
delivery rather than take new business, which will come in the 
course of the next week or so. There are, however, cases of 
good spot lot transactions. Coke prices keep well up. Current 
quotations per ton at pits are as follows :—Best South York- 
shire hards, 11s. 9d. to 12s. 3d.; best Derbyshire, 11s. 6d. to 
lls. 9d.; second qualities, 10s. 6d. to 11s. 3d.; steam cobbles, 
10s. to 11s.; washed doubles, 10s. 6d. to 12s.; seconds, 10s. to 
10s. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tue Cleveland pig iron trade has been completely dis- 
organised this week through the operations of speculators in 
warrants. In the early part of the week there was a big slump 
in the iron market and values of Cleveland pig were lower than 
they have been for over six months. Persistent ** bear”? mani- 
pulation im Cleveland warrants, coupled with the nervousness 
induced by the situation in the Near East, have been the main 
factors for the slump in prices. In the early part of the week 
warrants sank to a very low level with the result that values 
of Cleveland pig iron also dropped substantially and were lower 
than they have been for over six months. Fortunately this 
downward movement was of short duration, and with the cessa- 
tion of the “ bear” raid and renewed confidence the market 
showed a quick recovery on Wednesday. Values showed con- 
siderable improvement, and in view of the excellent statistical 
position traders look for firmness and a good deal of activity 
in the very near future. ‘he statistical position is very satis- 
factory from a makers’ point of view, as it tends to strengthen 
prices. Makers have no stocks of iron and the only iron avail- 
able to meet urgent requirements is that in the Cleveland stores 
which now stands at 226,274 tons. It is anticipated that the 
spring demand for pig iron will be so great that a famine may 
be expected. The production of iron at the present time is 
inadequate to meet requirements, and the result is that the stocks 
continue to be heavily drawn upon. Since the beginning of the 
month the stock has been reduced by over 10,000 tons. The 
stock is now composed of 226,122 tons of No. 3 Cleveland pig, 
142 tons of other kinds of iron deliverable as standard, and 10 
tons of non-standard iron. In the early part of the week No. 3 
G.M.B. Cleveland pig iron was sold at 61s., but on Wednesday 
there was a smart recovery, and the general quotation became 
62s. 3d. to 62s. 6d. No. 4 foundry and No. 4 forge were simi- 
larly named, whilst No. 1 Cleveland iron was put at 64s. 6d. and 
mottled and white iron each at 61s. 6d. Middlesbrough warrants 
closed on Wednesday at 61s. 64d. cash buyers, which was an 
advance of is. 24d. on the previous day’s closing price. 


Hematite Pig Iron. 

The position of affaics in the East Coast hematite pig 
iron trade is very satisfactory. There is no opportunity for 
speculation in this description of pig iron, and the course of 
prices is much steadier than it is in connection with ordinary 
Cleveland pig iron. Producers report a quieter demand just 
now, but their position is as strong as ever, contracts being held 
representing big tonnages of iron that will keep the works going 
at full pressure for some months to come. The consumption 
of hematite iron at the present time is heavier than it has been 
for some years, and an increased output could readily be dis- 
posed of. The requirements of local steel makers are consider- 
able and likely to be for some time. It is very difficult just now 
to obtain supplies for anything like early delivery, as most of 
the works are engaged in keeping up contracts made in the latter 
part of last year. The makers’ quotation for mixed numbers of 
Last Coast hematite pig is 82s. 6d., and it is reported that some 
second hands are prepared to sell small quantities at 81s. (d., 
and in some cases 81s. is quoted. 


Iron-making Mater:< ls. 

There is practically no business being transacted in 
the foreign ore market. Consumers still refrain from placing 
further orders and a quieter time for the ore merchants has not 
besn known for a very long time. Contracts are running for all 
that will be required for a considerable time ahead, quite as 
far ahead as the consumers care to commit themselves, and there 
are now heavy imports of foreign ore into the Northern rivers. 
For Rubio ore of 50 per cent. quality the price continues nomin- 
ally at 22s. per ton delivered here. The price of furnace coke 
is a good deal easier, there being a more plentiful supply. The 
production has been increased recently by the starting of a 
good many new coke ovens. ‘The price of average blast furnace 
coke is in the neighbourhood of 25s. per ton, delivered at works. 


Manufactured Iron and Steel. 

Great activity prevails in every branch of the manu- 
factured iron and steel trades; in fact, the works have never 
been so busy as they are at present. The output on the North- 
East Coast is exceptionally large, but, at the same time, producers 
have great difficulty in keeping abreast of their contracts, 
and consumers are frequently inconvenienced because of delay 
in the execution of their orders. The bar makers have more 
contracts on their hooks for forward delivery than at any time 
since the boom year of 1907. In fact, the bar trade in the 
Northern district seems to have taken a new lease of life, the 
general conditions being better and prices more profitable 
than for a very long time. ‘There is also a heavy demand for 
plates and shipbuilding material. The prospects are very 
encouraging, and quotations for all descriptions of iron and steel 
are firmly maintained. Common iron bars are £8 15s.; best 
bars, £9 2s. 6d.; best best bars, £9 10s.; iron ship plates, £8 ; 
iron ship angles, £8 l5s.; iron girder plates, £8 2s. 6d.; iron 
boiler plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron 
sheets, doubles, £8 12s. 6d.; packing iron, £6 15s.; light iron 
rails, £7; steel bars, basic, £8; steel bars, Siemens, £8 5s.; 
steel ship plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel 
ship angles, £7 17s. 6d.; steel sheets, singles, £8 15s.5 steel 
sheets, doubles, £9: steel hoops, £8 2s. 6d.; steel strip, £8, 
all less the usual 24 per cent. fo.t. Steel rails are £6 L5s., 
and steel railway sleepers £7 2s. 6d. net f.o.b. Cast iron railway 
chairs are £4 10s, to £4 12s. 6d.: cast iron pipes, fin. to 2in., 
£6 12s, 6d. to £7; 3in. to 4din., £6 5s. to £6 7s. 6d.; 5in, to 24in., 
£6 2s. 6d.; and cast iron columns, £7 to £7 5s. f.o.r. at makers’ 
works. The quotation for iron and steel galvanised and corru- 
gated sheets, 24-gauge, in bundles, is £12 15s. to £13 f.0.b., less 
the usual 4 per cent. 
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Shipbuilding and Engineering. 

These trades are busily employed. No new orders 
are reported this week, but sufficient contracts are held to 
keep all the departments busy over the whole of this year. 
tn the shipbuilding branch the work is of a very extensive 
character, and the construction of vessels is being pushed on 
with the greatest speed, and especially is this the case on the 
Tyne, where there are close upon 70 mercantile vessels in the 
course of construction. In addition, there are 14 warships 
two battleships, one battle-cruiser, one scout, and ten destroyers 

and of these two battleships and a scout are for foreign Govern- 
ments and the remainder for the British Government. All the 
shipyards on the Tees and Hartlepools are practically full of 
work, the vessels at present under construction numbering 40. 
Wear shipbuilders have in hand over 50 mercantile vessels. 
The engineering trades, especially those engaged in the produc- 
tion of propelling machinery for vessels, continue to be well 
employed, and it is difficult to place orders with some firms 
for anything like early delivery. Engine and boiler makers 
have also a good deal of work on hand. The new large 2ngineer- 
ing and carpenters’ workshop at the Cleveland Dockyard of 
Sir Raylton Dixon and Co., Middlesbrough, is mow completed 
and has been equipped with all the latest machinery. 


Coal and Coke. 

A very quiet feeling characterises the coal market. 
The present position is very disappointing and the demand all 
round is slack. The severe depression which has set in as to 
metals is having a somewhat unfavourable effect. There is 
no apparent reason why colliery owners should allow the =itua- 
tion to worry them just now, because, despite the usual depress- 
ing time of February, the forward position is good ; but many of 
them are perturbed, nevertheless. Whilst there is no note- 
worthy alteration in prices of coal, business is decidedly dull 
all round. Collieries are still well supplied with tonnage. 
Bunkers, however, are easier for prompt, owing to larger sup- 
plies, principally owing to the cessation of shipments to Ham- 
burg through the strike. The trouble in Hamburg has upset 
the arrangements of one or two Durham collieries and has thrown 
some boats out of their tura The general quotation for best 
Durham gas coals is 14s. 6d., and second qualities 13s. 6d. to 
l4s. Best steam coals are in rather improved demand at 14s., 
whilst coking smalls are quoted at 14s. 3d. to lds. Ordinary 
Durham bunker coals are put at 13s. 74d. to 13s. 104d., bests 
l4s. fid., and specials 15s. 6d. Coke is somewhat easier, the 
supply being much larger than was the case a few weeks ago. 
Best foundry coke is quoted at 28s. 9d. to 30s., blast furnace 
qualities 24s. 6d. to 25s., and gas house coke 17s. to 18s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Further Severe Fall in Warrants. 
THERE has been a further very decided fall in pig iron 


warrants and a comparatively large business has been done. | r 
. | and Austrian account, with also some put forward by the Greek 


No one anticipated that the reaction would be so great and so 
sudden as it has proved. Holders of warrants, who had been 
purchasing formerly when prices were on the steady upward 
tack, are credited with clearing out for what they can get, and 
on some days the selling has been comparatively persistent. 
Since last report Cleveland warrants have been done from 64s. 3d. 
to 59s. 6d. cash, 65s. to 59s. 9d. one month, and 65s. 2d. to 59s. 
three months. Numerous transactions have taken place for 
future delivery at prices below what has been usual as regards 
their relation with current rates. Among these have been 
2s. 
13th, 59s. 7}d. May 7th. 59s. 9d. April 2nd and 22nd, and 61s. 
two months. Prices of warrants have been 7s. 6d. to 8s. per 
ton lower than at the beginning of the year. There has been 
a considerable recovery. however, from the lower rates recorded 
above. The conviction has been growing that the boom in iron 
and steel has probably reached its height and that a quieter 
state of business may now be expected. Such a view seems to 
gain confirmation from the fact that in not a few departments 
the inquiry for fresh goods has been much reduced or ceased 
altogether. On the other hand, it is pointed out that there is 
~o far hardly any reduction in the demand for pig iron either 
at home or abroad, that stocks are abnormally low, and that 
down to the present time they continue to decrease. The 
unfavourable views entertained regarding the Balkan troubles 
as they affect Russia and Austria have tended to accentuate 
the weakness in the markets this week. 


Scotch Iron Comparatively Steady. 

There is a good outlet for the production of Scotch 
pig iron of the ordinary sorts, and makers have not so far been 
inclined to follow the course of warrants as regards prices. At 
the same time the very decided drop in warrants has induced 
consumers of Scotch iron to put off purchases for the moment, 
and can scarcely fail to affect the business all round without 
much further delay, unless there should come a decided improve- 
ment in the warrant market. Govan and Monkland are quoted 
f.a.s at Glasgow, Nos. 1, 77s.; Nos. 3, 75s. 6d.; Carnbroe, No. 1, 
80s. 6d.; No. 3, 76s.; Clyde and Calder, Nos. 1, 82s.; Nos. 3, 
77s.; Summerlee and Gartsherrie, Nos. 1], 82s. 6d.; Nos. 3, 
fid.; Langloan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; Coltness, 
1, 99s.; No. 3, 8ls.; Eglinton, at Ardrossan or Troon, 
i, 77s.; No. 3, 76s.: Glengarnock, at Ardrossan, No. 1, 
6d.; No. 3, 78s. 6d.; Dalmellington, at Ayr, No. 1, 78s.; 
No. 3, 76s.; Shotts, at Leith, No. 1, 82s.; No. 3, 77s.; Carron, at 
Grangemouth, No. 1, 83s.; No. 3, 78s. per ton. There are 
ninety-two furnaces in blast in Scotland, compared with eighty- 
four at this time last year. The shipments of Scotch pig iron 
have been falling off, but this is largely the result of the Glasgow 
carters’ strike, which has interfered with the loading of vessels. 


77s. 
No. 
No. 
83s. 


Hematite Pig Iron. 

The hematite business continues active and large and 
steady deliveries are being made to the steel works. The current 
output of hematite pig iron is about the largest that has ever 
taken place in the history of the trade. The ironmasters are 
taking increasing quantities of imported ores, and the ore arrivals 
are about double what they were at this time last year. Unfor- 
tunately, the delivery of ore at the works is much delayed. 
Shipowners are greatly dissatisfied with the inadequate facilities 
provided by the railway companies for the unloading of vessels 
at Glasgow and the carriage of the ore to the points of consump- 
tion. Arrangements are being made for an influential deputation 
of shipowners and ironmasters to impress upon the railway 
directors the absolute necessity of providing an improved 
mineral service. The chairman of the Caledonian Railway 
stated this week that over a thousand of their mineral wagons 
are held up at Glasgow Harbour by the carters’ strike. It 
may also be noted that the directors of the Glasgow and South- 
Western Railway have just distributed among local builders 
orders for one thousand 16-toa mineral wagons for delivery at 
the earliest possible moment. 


Depression in the Malleable Iron Trade. 


The position of the malleable iron trade in the West 
of Scotland is not at all satisfactory. Some of the works have 


been hampered in their operations by the impossibility of 
getting finished goods delivered owing to the carters’ strike, 
and are suffering from lack of material from the same cause. 
The works that have been accustomed to the production of 
tube strips are suffering from the fact that large imports of these 
strips are coming from America, under contracts placed last 


il}d. for fourteen days, 61. 3d. May 12th, 60s. 9d. May | 








year, when the local works were so busy that these orders were 
sent abroad. Now, when the makers would gladly accept the 
work, it cannot be obtained. The bar iron trade is also quieter, 
and competition on the part of the Continent has come into 
play to such an extent as seriously to affect the position of the 
home makers. In consequence of this state of matters some 
works have had to be stopped, and it is not known when they 
are likely to re-start. Prices of finished iron are on the basis 
of £8 10s. for crown bars, best bars being £8 17s. 6d., and best 
horseshoe iron £9 per ton for Clyde delivery, less the usual 5 per 
cent. discount. 


Continued Activity in the Steel Trade. 

The state of employment at the steel works is still 
very active. Orders in hand will keep employment full for a 
considerable time, even shouid no addition be made to present 
contracts. Indeed, deliveries are behind in not a few instances, 
and makers are being pressed for supplies. The inquiry for 
material for future delivery is quiet, and comparatively little 
fresh business is being done either on home or export account. 
There has been a falling off in the demand for shipbuilding steel 
for future delivery, as a consequence of a scarcity of new ship- 
building orders ; but makers are so well supplied with work in 
the meantime, that the quietness as to the future occasions 
little or no anxiety. Steel angles are quoted at Glasgow £8 ; 
ship plates, £8 7s. 6d.; bars, £9; and boiler plates, £9 2s. 6d.— 
subject to the usual discount. 


The Coal Trade. 

There has been a somewhat quieter feeling in the coal 
trade in the Glasgow district, largely due to the carters’ strike ; 
but business has been active on the East Coast. Prices are 
firm generally, and for the better qualities of house coal 3d. 
per ton more money is being obtained. Steam coal is quoted 
f.o.b. at Glasgow 13s. 6d. to 14s. 6d.; ell coal, 13s. 9d. to 14s. 6d.; 
splint coal, 15s. to 15s. 6d.; treble nuts, 14s. to 14s. 6d.; doubles, 
13s. 9d. to I4s. 3d.; singles, 13s. 6d. to 14s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade, Cardiff and District. 

From an early date in November Cardiff has been 
favoured with a good substantial run of the coal trade. Some 
vexatious troubles, however, remained ; there was the Eastern 
question, and once more the wages difficulty threatened to assert 
itself. But the older members on ’Change concluded that there 
was not much to be feared; the storms were the prevailing 
trouble, and the attitude of the men indicated consideration. 
Wales has enioyed a good run of business, evea though storms 
have been persistent and damaging. For five days it has been 
@ great trial, and the effect of storm and fog on tonnage may be 
conjectured. We may congratulate the district, however, on 
escaping serious disasters. Last week there was a good deal 
of business brought forward on British Admiralty, Italian, 


Government. It would appear that the inquiries from these 
quarters have had a stiffening influence on the market. There 
were few buyers when the market opened, and it was notable 
that owners held firmly for forward delivery. Later :—Steam 
coal conditions reported stronger. Tonnage arriving more 
freely, and it was very evident at the docks that the pressure was 
greater. The outlook was considered more hopeful, and it was 
thought that great clearances would be made in a few days. 
Smalls continue to be regarded with favour, sellers demanding 
higher prices for both prompt and forward shipment, especially 
as there was little on offer while the demand continued active. 
Advances of 6d. to 8d. were easily obtained. Latest :—-Best 
Admiralty, large, 18s. 6d. to 19s.; best seconds, 17s. 9d. to 
18s. 3d.; seconds, 17s. 3d. to 17s. 9d.; ordinaries, 16s. 9d. to 
17s. 3d.; best drys, 17s. 6d. to 18s. 3d.; ordinary drys, 16s. to 
l7s.; best bunker smalls, lis. to 15s. 6d.; best ordinaries, 
l4s. 6d. to 15s.; cargo smalls, 13s. 9d. to 14s. 6d.; inferiors, 
13s. to 13s. 6d.; washed smalls, 15s. to 15s. 6d.; best Monmouth- 
shire black vein, large, 17s. to 17s. 6d.; ordinary Western 
Valleys, 16s. 9d. to 17s.; best Eastern, 16s. to 16s. 6d.; seconds, 
15s. 9d. to 16s. Bituminous coal: Best households, 193. to 
20s.; good households, 17s. to 18s.; No. 3 Rhondda, large, 
17s. to 17s. 6d.; smalls, 15s. to 15s. 6d: No. 2 Rhondda, large, 
lds. 6d. to 16s.; through, 14s. 6d. to 15s.; No. 2 smalls, 13s. 6d; 
to 14s.; best washed nuts, 16s. to 17s.; seconds, 15s. to 16s.; 
best washed peas, 14s. 6d. to 15s.; seconds, 13s. to 14s. Patent 
fuel, 22s. 6d. to 23s. 6d. Coke: Special foundry, 32s. 6d. to 
33s. 6d.: yood foundry, 29s. to 3ls.; furnace, 27s. to 28s. 6d. 
Pitwood, 19s. 3d. to 19s. 9d. 


Newport (Mon.). 

Market opened well, heavy tonnage in dock and the 
inroad of fresh arrivals was encouraging. Steam coal trade 
stronger, the loading congestion being an obstacle. Some 
owners being unable to clear speedily were going to give little 
concessions, though it was contended that the demand for 
coal was advancing, and would affect prices. Higher values 
asked for later in the week. Smalls scarce and higher figures 
were demanded. Other branches were strong. Pitwood 
unsteady. Quotations :—Best Newport black vein, large, 
16s. 9d. to 17s. 3d.; Western Valleys, 16s. 6d. to 16s. 9d.; 
Eastern Valley, 15s. 9d. to 16s. 3d.; other kinds, 15s. 6d. to 
15s. 9d.; best smalls, 14s. to 14s. 6d.; seconds, 13s. to 13s. 6d. 
Bituminous coal: Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. 
to 17s. 6d. Patent fuel, 22s. to 22s. 6d. Pitwood, ex ship, 
19s. 6d. to 20s. 


Swansea. 

There was no material alteration in values. Quota- 
tions as follows :—Anthracite coal, 22s. 6d. to 24s. 6d. net; 
seconds, 20s. to 2Is. 6d. net; big vein, 16s. 6d. to 18s., 
less 2}; machine-made cobbles, 21s. 9d. to 23s. 9d. net ; Paris 
nuts, 23s. 6d. to 25s. net; French nuts, 23s. 6d. to 26s. net ; 
German nuts, 23s. 6d. to 26s. net; beans, 18s. to 20s. net ; 
machine-made large peas, lls. 3d. to 13s. net ; rubbly culm, 
8s. to 8s. 3d., less 24; duff, 5s. 3d. to 5s. 9d. net. Steam coal : 
Best, large, 17s. 6d. to 19s., less 24; seconds, 14s. 9d. to 16s., 
less 2}; bunkers, 13s. 6d. to 15s. 6d., less 24; small, 12s. 6d. 
to 14s., less 2}. Bituminous: No. 3 Rhondda, large, 18s. to 
19s., less 24; through, 15s. to 16s., less 24; small, 14s. to 15s., 
less 2}. Patent fuel, 20s. to 20s. 6d., less 24. 


Iron and Steel. 

A thoroughly good week was enjoyed at Dowlais, 
where there was not the slightest cessation from the first hours 
until the last. Quotations :—Hematite mixed numbers, 80s. 6d. 
eash, 80s. 10d. for month ; Middlesbrough, 60s. 8d. cash, 61s. 
month ; Scotch, 65s. 74d. cash, 65s. 114d. month; Welsh hematite, 
90s.; East Coast, c.i.f., 89s.; West Coast, 90s. Steel bars : 
Siemens, £5 17s. 6d.; Bessemer, £5 17s. 6d.; Rubio, 21s. to 22s.; 
steel heavy sections, £6 10s. to £6 15s. 


Tin-plate. 

The Eastern difficulty may be regarded as affecting 
foreign business, and until these troubles are allayed a resump- 
tion of the old prosperity cannot be expected. How strongly 

Jastern troubles affect some of the Welsh districts was evidenced 
last week in the Swansea Valley, where eighteen mills were 
quiet. Latest quotations :—Ordinary sheets, 14s. 9d.; ternes, 
15s. 3d.; big sheets for galvanising, £9 ; finished black plates, 
£10 10s,; galvanised sheets, 24 g., £12 to £12 5s Block tin, 





£219 3s. cash, £215 three months. Other quotations ;— 
Copper, £63 17s. 6d. cash, £63 15s. three months. Lead : 
English, £17; Spanisn, £16 10s. Spelter, £25 10s. Siiver, 
284d. per oz. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 5th, 1913. 

To-pay’s reports from various railmaking centres show 
negotiations in progress for about 300,000 tons on domestic 
and foreign account, with the report of orders having heen 
placed within the past week of close on to 100,000 tons. Good 
shipments have recently been made on Asiatic account, anid 
South American prospects are very encouraging. ‘To-day’. 
reports from locomotive works indicate an increase in orders for 
summer and fall delivery for engines of all sizes and capacities 
ranging from the Mogul size down to the ordinary mine locomy. 
tive. The demand for steel plate and structural shape show. 
searcely any abatement. Latest figures of pig iron production 
show an increase in 1912 of 6,000,000 tons, with a recorded o1it 
put for the year of 29,700,000 tons. Consumption of pig iron 
is the largest in the history, and it is clearly evident that the 
present quiet will be followed in a few weeks by an active demaii| 
that will cover the needs of consumers up to the end of the year. 
Inquiries are pending this week for about 200,000 tons of struc- 
tural material and plate, for which orders will be placed within 
ten days at the farthest. The tin plate trade is having a rus), 
of inquiries and mill capacity is being strained. Premiun 
prices continue in various lines and the anxiety for material wii! 
maintain excessive rates. It is estimated that the production 
of pig iron for 1913 will show a total of over 34,000.000 tons. 
Much new construction work in the way of manufacturing plait. 
is being figured upon where water power will be available. Mill 
capacity will also be increased by the expansion of existing mil!. 
rather than by the building of new ones. The Norfolk ani 
Western has just ordered forty 200-ton Mallet articulated con: 
pound locomotives. A Texas road has placed an order {v1 
engines for spring delivery. The Pennsylvania has ordered 
ninety engines to be made at its Altoona shops, work to begin 
March Ist. The Pressed Steel Car Company has an order for 
1000 hopper cars for the Norfolk and Western and has placed 
a similar order with the American Car and Foundry Company. 
The copper market is rather active, due to European purchases, 
but prices are weak. American producers have resorted to all 
the arts of the trade to maintain prices on electrolytic, but have 
failed. There are recent sales on domestic account of 3,000,000 
pounds of casting copper among the brass makers and 2,000,000 
pounds electrolytic in other directions. The immediate future 
of the copper market is not clear. The trend of tin quotations 
is upward. Banka has recently sold for .50 dolls. Prices are 
expected to advance further. The statistics are bearish a. to 
spot lots. 








BUOYANT DECK SEATS. 

Tse Board of Trade Marine Department has issued the follow- 
ing instructions to surveyors :— 

** 1.—The attention of the Board of Trade has been called to 
the fact that some difficulty is being experienced in obtaining 
a sufficient supply of buoyant apparatus in order to comply with 
the revised rules relating to life-saving appliances which come 
into force on March Ist. 

“ 2.—Inquiries with regard to the most suitable types of 
buoyant deck seats are now being made by the Boats and Davit« 
Committee. Surveyors should therefore report to the Board 
particulars of any types of single buoyant deck seats that may 
be submitted before approving them. This report should state 
the angle to which the buoyant apparatus heels when floating 
with (a) 32 lb., (6) 64 Ib., suspended on one side of the apparatus 
from a life line attached to the part above water. 

** 3.--In the meantime, in cases in which the Board are satis- 
fied that it is not reasonably practicable for a shipowner to 
comply with the new rules except by the provision of buoyant 
deck seats of the ordinary single type, they will be prepared as a 
temporary measure, to exercise the powers conferred by General 
Rule 2 of the new Life-saving Appliances Rules by accepting 
life-jackets and life-buoys in lieu of additional buoyant deck 
seats of this type as follows :— 

‘**(a) For each additional single deck seat which it is neces- 
sary to add to the existing equipment of a ship in order to 
comply with the rules, there may in such cases be substituted 
additional life-buoys or life-jackets, in the proportion of 10) 
life-buoys or 15 life-jackets for every 10 persons for whom the 
deck seat is sufficient. 

“*(b) These life-buoys aad life-jackets are in addition to 
the life-buoys and life-jackets which are required by the terms 
of the new rules, and they must be distributed in suitable 
places on the deck of the vessel so as to be readily accessible to 
passengers. 

** 4.—-This arrangement may be withdrawn at any time after 
March Ist, 1915, provided twelve months’ notice has previously 
been given. 

** 5,—Surveyors are requested to bring this instruction to the 
notice of shipowners and others interested.” 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Herbert W. Wills has been 
appointed editor of the Builder. 

WILLMAN AND Co., Limited, late of 7 and 8, Strand-on-Green, 
Kew Bridge, Chiswick, London, W., have moved to larger works 
at South-street, Isleworth, London, W. 








(1910), 


Contracts.—Schmidt’s Superheating Company 
recently 


Limited, of 28, Victoria-street, Westminster, S.W., has 
secured orders to fit the following engines with its superheater : 
For the Cordoba Central Railway, fifteen engines, and for the 
Ceylon Government Railway, three engines, all built by Kitson 
and Co.; for the Entre Rios Railway, ten engines, and for the 
Indian State Railway, five engines, all built by the North British 
Locomotive Company, Limited. This company has also entered 
into an agreement with the railway administration of the 
Union of South Africa to fit a large number of engines with 
its superheater over a term of years. At the present moment 
there are forty-eight engines for the South African Railway- 
under construction in this country, all of which are to be fitted 
with this firm’s superheater.—A 300-ton hand-power baling 
ress has just been completed by Mr. H. I. Roberts, M.I. Mech. 
i., of 42, Castle-street, Liverpool, for the Government of India. 
The press has one Roberts patented swinging box, 3ft. 3in. long. 
lft. Gin. wide and 12ft. Yin. deep inside, the material being 
pressed to 13in. deep in the press. It is worked by a winch 
fitted with long handles for sixteen men, and is designed tv 
turn out twenty-seven bales per day of eight hours. Mr. 
Roberts has recently shipped several presses, including a woo! 
press for making 5 ewt. bales, and has now in hand a repeat order 
for a steam-driven press, also an order from one firm for eight 
steam-driven presses for making dense hay bales._-Fd. Bennix 
and Co., Limited, have recently received twenty-seven separate 
orders, representing a total of 102 mechanical stokers of various 
types, for destinations in this country and on the Continent, 
and also a number of orders for coal elevators, coal conveying 
plant, coke breeze handling and storing plant, ash elevators, &c. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue position of the iron and steel market is firm as 
before, but the number of fresh sales effected during the week has 
been comparatively small, a good deal of reserve being practised 
hy both consumers and dealers. Supplies in pig iron continue 
somewhat insufficient. Very favourable accounts are given of 
the iron ore trade in the Siegerland ; ; only a few months ago an 
advance of M.0.60 p.t. for raw spathose iron ore and M.1 p.t. 
for roasted was resolved upon by the Iron Ore Syndicate, and 
now & further advance of M.0.30 p.t. for raw spathose iron ore 
and M.0.50 p.t. for roasted will take effect for sales up to the 
end of this year. Current list rates accordingly are :—M.13.10 
p.t. for raw and M.19 p.t. for roasted iron ore. A year ago 
M.11.60 p.t. and M.16.50 p.t. was the official quotation. 


The Silesian Iron Market. 

Demand and sales in crude iron have been satisfactory 
during the past few weeks, and an improvement can be noticed 
in serap iron since the beginning of last month ; purchases had 
heen uncommonly small before, but there has been quite a strong 
inquiry coming in of late, and prices are stiffening perceptibly. 


The German Coal Market. 

There has been no change worth reporting in the 
RKhenish-Westphalian coal district, consumption remaining 
extensive in all sorts of engine fuel. Large contracts have been 
placed by the Prussian and Bavarian State Railways ; exports 
continue heavy, especially to Austria-Hungary. The coke 
trade also remains in a most favourable condition. The excep- 
tionally mild weather in all parts of Germany has naturally 
caused the consumption of house fuel to be rather below the 
average ; hitherto quotations have, however, been well main- 
tained. Figures concerning last year’s foreign trade in pit coal 
are favourable. In 1912 export was 31.14 million tons, worth 
441 million marks, as compared with 27.41 million tons, worth 
368 million marks in 1911. Austria-Hungary was the principal 
consumer, purchasing 11 million tons, compared with 9} million 
tons in 1911; to Belgium 5.36 million tons were exported, as 
compared with 4.69 million tons in 1911; and to France 3.06 
million tons, as compared with 2.84 million tons in 1911. With 
tussia and Switzerland an improving business was done in 
Imports showed a decrease. Much the same was the 
case with coke, export showing a strong improvement, viz., 
from 4.55 to 5.85 million tons, the value rising from 92.8 
million marks to 121.6 million marks, while import showed a 
falling off from 0.598 million tons to 0.589 million tons. France 
and Belgium were heavy consumers of coke. In brown coal 
export was of very little importance, while import from Austria- 
Hungary was 7.26 million tons, as compared with 7.06 million 
tons in 1911. 


coal, 


Austria-Hungary. 

All that can be said of the Austrian iron and steel trade 
is that the steady tone of former weeks has continued in the 
various branches of the raw and finished iron industry. Sales, 
for the greater part, are confined to hand-to-mouth requirements. 
imployment in the pit coal and brown coal industry has re- 
mained animated as before. Gas coal is in particularly good 
demand, 


Steady Business in Belgium. 

Comparatively few orders came in last week for finished 
iron, but as the mills are so well provided with work previously 
hooked the slight abatement in demand is not having any marked 
influence on employment, and with regard to prices tolerable 
firmness was noticed in the various trades, the concessions that 
have been granted in a few cases being slight. Basic bars are 
quoted £6 to £6 2s. p.t. for export, iron bars realising Is. more. 
Dealers in a few instances have been granting concessions of 
2s. p.t. Rods are very stiff, though German competition is 
exceedingly keen ; the same may be said of hoops. An abate- 
ment in the demand for plates is felt; heavy sorts realise 
f6 13s. to £6 14s. p.t.; jin. fetch £6 17s. to £6 18s. p.t., 
and for thin plates of ‘cin. £7 3s. p.t. is quoted. Existing 
orders for rails are stated to amount to 250,000 t., and there is 
also a strong demand experienced for girders. Healthy activity 
is reported from the semi-finished steel trade ; rolled billets are 
sold at 106s. to 107s. p.t. for export, inland quotation being 
127f. p.t. A stiffening tendency is noticeable on the scrap iron 
market ; the pig iron market is healthy and firm, and consump- 
tion fairly strong. For forge pig 85f. to 86f. p.t. is quoted ; 
basic, 86f. to 91f. p.t.; and 91f. to 92f. p.t. for foundry pig. <A 
strong tone characterises the Belgian coal market ; stocks have 
heen low since the beginning of the year, and this accounts for 
the stiffening tendency in quotations. Output of coal in 
Belgium last year was only 22,986,460 t., as compared with 
23,125,140 t. in the year before, showing a decrease of 141,680 t. 
In the three districts Hennegau, Couchant de Mons, Centre, and 
Charleroi 15,986,860 t. were produced ; in the coal districts of 
Liege-Seraing, and Plateaux de Herve 6,194,180 t., and in the 
Namur district 805,420 t. The slight falling off in the total 
output of coal last year was caused in part by the reduction of 
the working hours. 





TeLescopic Foipine Scarrotp.—A movable scaffold for 
use in places where every inch of storage place is a consideration 
has just been introduced by J. H. Heathman and Co., of Parsons 
Green, Fulham, 8.W. It is known as the “‘ Shorrold’s ”’ pattern 
folding scaffold, and is so designed that it can be folded so as 
to be stored in a small space and be readily carried about and 
set up in any position in which it is desired to use it. It has a 
trolley base provided with castors so that it may be of service 
to move goods upon. ‘Trestles are provided which can be set 
up and fixed to the carriage by set screws, and there is an adjust- 
able sliding section which can be raised to the desired height. 
In some cases there are three or four of these sliding sections, 
which can, it may be added, be used as ladders independently 
of the trolley, or they can be employed as self-standing trestles. 
The whole can be carried in a barrow or small cart. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS, 

The flourishing state of this association was shown by the 
very large attendance at the annual dinner, which was given 
on Saturday, 8th inst., in the Grand Hotel, Birmingham. The 
chair was occupied by the President, Mr. J. W. Hall, and the vice- 
chair by Mr. Home-Morton. There was a long list of toasts, 
hut they were interspersed withitems from an excellent musical 
programme which relieved the wearisomeness of an uninter- 
rupted succession of speeches. After the loyal toasts had been 
proposed by the President, Mr. Howard Foulds delivered an 
eloquent speech on the Army and the Navy, in which he alluded 
to the need of binding the empire together. The toast having 
heen warmly received, response was made by Engineer-Com- 
mander A, R. Emdin, R.N. Mr. Halstead, consul for the 
United States of America, proposed the health of the City of 
Birmingham, and to it Mr. L. S. Amery responded. The 
most important points in the latter speech were references to 
the need of keeping down freight costs, and the desirability of 
reviving the waterways of England. The toast of “ Our 
Association,” given by Mr. C. A. Hyde, was acknowledged by 
the President, Mr. J. W. Hall. He alluded to the foundation 
of the Institution of Mec al E s in Birmingham in 
1847 and to the establishment of their own Association, and 
pointed to the valuable work that was being done by such 
societies, not only to individual members, but to the advance- 
ment of the profession as a whole, 
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drawings. 
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INTERNAL COMBUSTION ENGINES. 


January 2nd, 1912.—INTERNAL ComBusTION ENGINEs, 
George Platt, 11, Sandon-road, Edgbaston, Birmingham. 

The objects of this invention are effectually to cool the 
cylinder and to reduce the noise of this exhaust without setting 
up much back pressure. The cylinder is constructed in any 
suitable way and for a motor cycle engine the exhaust port A 
may be arranged at the front and the inlet port B at the rear. 
A jacket is formed by means of a cover C, which is attached to 
the top of the cylinder so as to enclose the head thereof and also 
the valve chest. he lower part of the jacket is constituted by 
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a trough D, which encircles the cylinder. The forward part of 
the jacket is extended so as to encircle the exhaust pipe A. 
The jacket is in communication with the atmosphere by means 
of a long slot E provided in the cover C. An expansion chamber 
F, which constitutes an exhaust pipe turns in a downward 
and backward direction. In action the exhaust gases discharged 
from the port A cause reduction in pressure in the annular 
chamber G, and thus draw air from the groove D; fresh cool 
air flows through the inlet E and a constant current of air 
through the jacket is maintained even when the machine is 
not travelling along the road.—January 29th, 1913. 


-Two-sTROKE INTERNAL ComBus- 
Watkins, 150, Stoney-lane, Spark- 


6938. March 2Ist, 1912.- 
TION ENGINES, A. E. 
brook, Birmingham. 

The cylinder is arranged with an explosion chamber A at one 

end, a pump chamber B at the other end, and a crank chamber C 

interposed between them. A double-ended piston D is pro- 

vided, the head working in the explosion chamber and the tail 
end acting as a pump in the pump chamber. The middle section 
of the piston is furnished with two pairs of opposing slots, one 
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pair of slots E being for the reception of the main shaft F and 
the other pair G to allow of the movement of the crank. A gas 
inlet port H from the carburetter is situated in the pump 
chamber, which has at its end the transfer port J leading through 
a pipe K to a transfer port L in the explosion chamber. An 
exhaust port M is provided in the combustion chamber walls 
preferably opposite to that of the transfer port L. The opera- 
tion of the engine is clear without further description.—January 


29th, 1913. 
DYNAMOS AND MOTORS. 
14,087. June 17th, 1912.—IMPpROVEMENTS IN OR RELATING TO 


MERCURY SWITCHES AND TO ARRANGEMENTS FOR STARTING 
ELectric MOTORS BY MEANS OF THE SAME, Siemens- 
Schuckertwerke G.m.b.H., of 3, Askanischer Platz, Berlin. 

M is the motor, which is provided with an ordinary switch 8. 
G is the mercury switch, the body of which is tubular or cylin- 
drical and serves not only as a container for the mercury, but 
also as a cylinder or dashpot for the displacer plunger or dipping 
ore H inside it. It is provided with two terminals or electrodes 
< L, the latter being situated in a lateral projection or cup at 
the side of the switch. The contact liquid—mercury—is indi- 
cated by dotted lines. The body or container vessel of the 
switch may be of glass. When the switch § is closed a current 
flows from the source of supply B—-indicated in the drawing as a 
battery—through the field winding D of the motor, and the coil 
P of the mercury switch G, which coil in this case is arranged in 
the shunt or field circuit. The iron plunger or dipping core H 
is thus attracted, but it is only drawn down slowly, after the 
manner of a dashpot plunger, owing to the fact that on its lower 
end it carries a disc or piston M with holes or slots through which 





the mercury can only pass gradually. When the mercury has 
risen high enough both electrodes K L of the switch become 
connected by the mercury and thereby the main or armature 
circuit is closed through the latter. The effect of this arrange- 
ment therefore is that the armature cireuit is not closed until 
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the field magnets have become sufficiently energised. To 
prevent undue sparking when the circuit is broken the interior 
of the body or container G may contain an atmosphere of 
hydrogen or other suitabie medium. ‘There are three other 
illustrations.—January 29th, 1913. 


SWITCH GEAR. 


1680. January 20th, 1912.—IMPROVEMENTS RELATING TO 
Exectric Switcnes, The British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, E.C. 

This invention relates to switching mechanism for use in com- 
bination with transformers in systems in which current is sup- 
plied from the secondary of a transformer to a work circuit 
which may include the compounding coil of an automatic 
regulator, an instrument, or other piece of electric apparatus. 
In such systems it is not advisable to open the circuit of the 
secondary of the transformer when the work circuit is opened, 
as the secondary winding may be thereby damaged, and the 
object of this invention is to prevent the possibility of such 
damage taking place. ‘The knife blades are hinged to stationary 
contacts A and are adapted to connect these contacts to the 
stationary contacts B. Contacts B are secured te the board C 
by means of bolts which project through the board and have 
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auxiliary contacts E secured to them on the opposite side of the 
board from the switch handle. ‘These auxiliary contacts E 
are normally connected when the switch is open, by means of a 
bridging contact F. Bridging contact F is carried on the end of 
a sliding bolt or rod G which passes through the board and is 
surrounded by a spring H, which tends to keep the bridging 
contact in engagement with the contacts E. On the insulating 
bar K, joining the two blades of the switch, is secured a projection 
M adapted to engage the outer end of the rod G when the switch 
is closed in such a manner that the bridging contact will be moved 
out of engagement with the auxiliary contacts after the blades 

have engaged the stationary contacts B, but before they are 
pressed fully home. S is the secondary of a transformer, which 
is short-circuited by the bridging contact F, and R is a regulat- 
ing coil or instrument connected across the contacts A and 
adapted to be connected to the transformer S.—January 29th, 


1913 
AERONAUTICS. 
14,375. June 19th, 1912.—-PRoPpELLING MEANS FOR AERIAL 


Macarnes, Gaston Rose, 205, Rue Marcadet, Paris. 
Of the two oppositely rotating propellers A, B, one, A, is 
mounted on a sleeve C, which is loosely rotatable on the shaft D 
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For rotating the propellers‘t woyindepen- 
rhe rotary part of the motor E is con- 
hor connecting the rotary 


of the other propeller. 
dent motors are used. 
nected directly to the shaft D, 
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part of the motor F to the sleeve C there is used an auxiliary 
shaft G mounted in suitable bearings fixed to the body of the 
aeroplane, and means such as chain wheels and chains for 
connecting the shaft G with the rotary part of the motor and 
with the sleeve.—January 29th, 1913. 


LOCOMOTIVES. 


11,322. May 13th, 1912.—Stream SaNDING ARRANGEMENTS 
or Locomotives, J. Metcalfe, R. D. Metcalfe, and J. C. 
Metcalfe, all of Injector Works, Romiley, county of Chester. 

This specification deseribes improved means for preventing 
the caking of the sand in the sand trap of steam sanding appara- 
tus due to the presence of moisture, and the mixing of water 
with the sand by the steam ejector as the sand is spread beneath 
the driving wheels of the locomotive. The steam in its passage 
from the control valve to the usual ejector cone or nozzle travels 
through a chamber A, which forms a water trap, heing adapted 
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to collect the condensed steam and to discharge it clear of the 
steam pipe. To effect the discharge means are provided which 
close when the steam is flowing through the trap, but open when 
water is present therein. Such means may comprise a ball 
valve B held out of engagement with its seat by a spring so as 
to allow of the free escape of water when the steam pressure is 
removed from the interior of the chamber A. The chamber also 
forms a steam jacket for heating the sand trap C from which the 
sand is withdrawn in the known manner by induced air currents 
and so prevents the caking of the sand due to the presence of 
moisture therein. The steam enters and leaves the jacket 
by the pipes D and E.—January 29th, 1913. 


LIGHTING AND HEATING. 


2284. January 29th, 1912.—IMPROVEMENT RELATING TO 
Extectric INCANDESCENT Lamps, Deutsche Gasglihlicht 
Aktiengesellschaft (Auergesellschaft), of 8-12,Rotherstrasse, 
Berlin, Germany. 

Tf in the usual manner the incandescent body of lamps of the 
type illustrated is supported on two sets of radial holders pro- 
jecting from a common central stem, one set being thin and 
pliant or elastic, the other of a material which is practically rigid, 
it may happen that the elastic holders are stressed above their 
elastic limit by very violent shocks. As a consequence the 
elastic holders are bent to such a considerable extent that the 
filament gets out of contact with the rigid holders. The object 
of this present invention is to overcome this difficulty, and con- 
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sists in using as a support of the kind above referred to at the 
ends of the practically rigid holders helical or similar shaped 
loops. The helical shaped loops shown allow of a convenient 
and safe placing of the filament and prevent at the same time 
the incandescent body from slipping off the holders. Moreover, 
the movement of the sections of the filament caused by shocks 
in the direction towards the socket end of the lamp is linuted not 
only by one but two supporting points, whereby the elastic 
holders are relieved with increased security. This effect 
illustrated in the lower illustration on the right, showing a sec- 
tion through the loop and the corresponding bight of the fila- 
ment both in normal position and in the position caused as the 
result of a shock.—January 29th, 1913. 


2874. February 3rd, 1912.—ImMPROVEMENTS IN AND RELATING 
To Evectric Licuttnc SystEMs FoR Motor CaRs AND THE 
Like, The British Thomson-Houston Company, Limited, 
of 83, Cannon-street, E.C. 

A represents the armature of a generator for supplying the 
lamps of a motor car lighting system, B the field winding, and 
C a resistance in series with the field. The generator is 
connected in parallel with a battery D, and lamps, such as head- 
lights E and F, are supplied in parallel from the battery and 
generator. A resistance G is connected in series with the bat- 
tery. For controlling the circuit of each lamp a throw-over 
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| damping action in times of 
| be replaced with water. 





| above a fuel tank D, situated between, say, the boiler-room E 


| specification are similar to those employed in known forms of 
| anti-rolling tanks, and need not be here dealt with. 





switch is provided. It consists of a hinged contact arm H 
adapted in one position to bridge a pair of contacts I and J and 
in its other position to short-circuit a section of the resistance 
connected between contact terminals K and L. In addition 
to throw-over switches in the lamp circuit there is a hand-oper- 
ated switch M, which can be used to short-circuit the whole of 
the resistance in series with the battery. The throw-over 
switches may be independent ; for example, they may be so 
constructed that when one lamp circuit is open the short circuit 
across the corresponding resistance section is automatically 
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closed, or they may be constructed as shown so that they require 
to be positively thrown over into the position in which the resist - 
ance sections are short-circuited. In the drawing the throw-over 
switches are shown as being adapted to short circuit different 
sections of resistance. They may, however, short-circuit the 
same Sesistance section or the whole of the resistance. In the latter 
case the additional switch M may be omitted, but should be in- 
serted, if it is desired, to supply the lamps from the battery when 
the generator is notin operation. By means of this invention it 
will be seen that where the headlights of the car have been in 
use some time, thus causing the battery voltage to fall, the 
charge can be quickly made up by the generator by removing 
the resistance G in series with the generator and battery, thereby 
enabling the battery to be charged at a high rate.—January 
29th, 1913. 





SHIPS AND BOATS. 


3405. February 10th, 1912.--AN ImpRovEMENT IN_ Naval 
DestTROYER Crart, John I. Thornycroft and Co., Limited, 
Woolston Works, Woolston, Hants, and 8. W. Barnaby, 
of the same address. 

Heretofore, according to this specification, it has been im- 
practicable to apply anti-rolling tanks to naval destroyer craft 
by reason of the additional weight and consequent load imposed 
upon the vessels. Where, however, as in torpedo-boat destroyers, 
for example, liquid fuel is employed, it is possible to make use 
of this liquid for the purpose, and it is the object of the invention 
to enable this to be done in an effectual mnaner by arranging 
that the ordinary oil tanks which are charged with oil for use 
in times of peace but, being above the water-line, would be 
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emptied before going into action, shall constitute an anti-rolling 
tank, the oil in such tank being relied upon to secure the required 
peace, whereas in war time it would 
The anti-rolling tank comprises two 
longitudinal reservoirs A and B connected together at the 
bottom by a suitably constructed transverse passage C in «# 
manner previously adopted in other classes of ships, to form an 
anti-rolling tank, the reservoirs and passage being disposed 


and the engine-room F. The other details described in the 
January 


29th, 1913 


MISCELLANEOUS. 


6386. March 14th, 1912.—System or Urtimistne Herat Nn 
Cuporas, P. E. A. Uérieys, 84, Rue de Bondy, Paris. 

















A and B are two cast iron rings with horizontal ribs closed 





at their outer circumference by the jacket of the cupola and in 


contact at the top and bottom with the refractory walls. These 
rings are arranged, the first one below the charging door of the 
cupola and the second one below the first at a distance depending 
on the height of the shaft of the cupola. The ring B is provided 
with openings C communicating with the interior of the cupola. 
The ring A is connected to the discharge of the fan by a conduit 
D, and to the ring B by a conduit E diametrically opposite t}\. 
former. A conduit F diametrically opposite the conduit | 
starts from the ring B and —~ into an annular conduit (; 
used for feeding the tuyeres H, the number of which varies 
according to the melting capacity of the cupola, and which are 
arranged in two series in staggered order. Owing to the arrange. 
ment of the two rings A and B one above the other, the air (., 
be heated will travel in the opposite direction to that of the coin- 
bustion gases, and consequently it will be raised to a very hic} 
temperature. Further, owing to the air passing into tl: 
interior of the cupola through the holes C, carbon monoxi:: 
obtained by dissociation of a portion of carbonic acid durin. 
its passage through the melting zone below the ring B can be 
burnt, so that a perfect combustion of all the products is obtained 
—January 29th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,043,513. Griypinc Minx, J. C. Dell, Philadelphia, Pa. 
Filed January 25th, 1912. 
The mill has a casing and a shaft and grinding members o{ 
different dress relatively slidable, but non-slidable on the shaft, 
are arranged within the casing. The casing is mounted for slid 
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ing movement on the shaft in the direction of the length of the 

latter, so as to place one pair of said members in operative 

position and the other pair in inoperative position to effect 

fine or coarse grinding by the respective members. There are 

eight claims. 

1,044,105. Governor For INrernat ComBustion ENaINes 
@. O. Tobias, Clinton, Mo.—Filed April 22nd, 1910. 

The invention embodies means for operatively connecting 
together the fuel lever and the lever actuating it. The mechan- 
ism is detachable from one of the levers. A tubular shaft with 
a stem longitudinally movable in said shaft is adapted to move, 
the lever connecting means to an inoperative position. A sleeve 
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is mounted to rotate on this shaft, and there are means for 
turning the sleeve. A dise is carried by the sleeve, and centri- 
fugally acting weights are connected to the disc, while a cap 
movable on the sleeve is adapted to engage the stem and move it 
im One direction. Shipper levers operatively connect the cap 
to the weights. There are two claims. 
1,044,939. Locomotive Stroker, F, 
lowa.— Filed October 20th, 1911. 

There are a vertically disposed conveyor and a horizontally 
disposed conveyor, with a number of hoppers adapted to receive 
fuel from them. The distributing ends of the hoppers extend 
within both sides of the fire-box, and spouts arranged within 
the latter adjacent the delivery ends of the hoppers. E ; 
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Each of 
the spouts is formed with a pair of curved centrally disposed 














Dis- 


A vertical shaft drives the conveyors. 
tributers are arranged adjacent to the delivery ends of the 
hoppers, and a gear is arranged on each of the shafts, which 
meshes with a gear arranged on a horizontally disposed shaft. 
Fuel feeding valves are arranged to close the delivery ends of 
the hoppers, and there are arms to open and close the valves 


tapered ribs. 


and a cam for actuating the arm. This cam is actuated by the 
horizontally disposed shaft. There are five claims. 
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SUPERHEATED STEAM—ITS EFFECT UPON 
CYLINDER POWER IN PRACTICE. 
BY CHARLES R. KING. 


No. III.* 
HEAT EFFICIENCY OF SUPERHEATED STEAM AS A 
MOTIVE FLUID. 


Tye average heat efficiency of the superheated 
steam is to be found in the total B.Th.U. admitted 
to the cylinder at the average cut-off and at the 
initial steam pressure prevailing during the time the 
reguiator was open on the trip from Florence to 
Chiusi—see Fig. 1. The average cylinder conditions 
for the whole working trip are concentrated in the 
compound indicator diagrams, Figs. 8 and 11 ; and to 
check the fact that these two diagrams reliably present 
in equal measure the average conditions which have 
been established for the work graphically repre- 
sented in the charts Figs. 1 and 2,* the following 
comparison may be made :— 

Number of indicated horse-power per 0.10 of 
steam admission superheated :— 

Average calculated conditions for whole working 
trip, Fig. 1, superheated steam :— 


890 I.H.P. _ 150 LHP. 
v 5.9 
Representative diagram, Fig. 8 :— 
O66 LEP... 166 LELP. 
v 6.0 


Difference 150 : 159 = 5 per cent. 
Saturated steam :— 
Average calculated conditions for whole working 
trip, Fig. 2:— 
914 I.H.P. 


= 203 I.H.P. 


Representative diagram, Fig. 11 :— 
1170 L.H.P. __ 234 LH.LP, 
5.0 
Difference 234 : 203 = 14 per cent. 

The ratio between the calculated conditions and 
those of the representative diagrams is therefore, 
as nearly as possible, the same, because the difference 
of 5 per cent. for the superheated steam indicated 
horse-powers would be 10 per cent. allowing for the 
differences observable between the initial pressures, 
calculated and indicated. And the difference of 
14 per cent. in the saturated steam indicated horse- 
powers would be only 13 per cent. allowing for the 
1 per cent. higher initial pressure of the representative 
diagram Fig. 11. The calculated values for the satu- 
rated steam are therefore only of slightly lower ratio 
than those calculated for the superheated steam. 

For the superheated steam the data are :—Initial 
pressure, 11 kilos. 14.2 Ib. 156.2 lb. + 14.7 
171 lb. absolute. Mean temperature of steam, 
320 deg. Cent. = 588 deg. Fah., or -+- 220 deg. Fah. 
superheat. Specific volume per pound, 3.6 cubic 
feet. Total B.Th.U., 1313. Volume of steam ad- 
mitted, at 60 per cent. cut-off, in strokes per revolution, 
233 x 0.60 x 4 = 5.59 cubic feet. Total B.Th.U., 
2035. Power developed by each heat unit :— 

948 I.H.P. 
2035 B.Th.U. 

For the saturated steam the data are :—Initial 
pressure, 13.7 kilos. 14.2 |b. 194 Ib. + 14.7 

- 209 Ib. absolute. Specific volume, 2.2 cubic feet. 
Total B.Th.U., 1198.8. Volume of steam admitted, 
‘at 50 per cent. cut-off, in four strokes = 2.33 x 0.50 

4 = 4.66 cubic feet. Total B.Th.U. at specific 
density of dry saturated steam 2539. Power 
developed by each heat unit :-— 


1170 I.H.P. — 0-46 LHP. 
2359 B.Th.U. 

In this example it does not therefore appear that the 
heat units in thesaturatedsteam develop a higher power 
than the number of units in the superheated steam such 
as might be expected from the theoretic examples ap- 
pearing on page 138 ante—Aug. 9th, 1912—but in this 
working example the initial pressures are unequal, 
whereas those assumed in the theoretic diagram are 
equal, This comparison brings out the fact that as a 
motive fluid ordinary wet saturated steam is at least 
as efficient as superheated steam when considered 
by the relative number of heat units expended in 
each, and the one in eylinders merely clothed with 
sheet steel and the other carefully lagged with 
asbestos in accordance with the respective practices 
usual with saturated and superheated steam locomo- 
tives. As superheated steam in simple-expansion 
is frequently compared as a heat process to a double 
expansion of saturated steam, the data on Fig. 15 
are also of great interest. 

In order to make the comparison as reliable as 
possible, the record Fig. 2 from the saturated 
steam engine is purpcsely chosen from trials made 
so far back as 1907, when these engines had not then 
fallen into the disrepair so apparent to any passenger 
now travelling between Rome and Florence. More- 
over, this “surprise”? confrontation is free from 
those influences by which in set tests anything can 
he proved that it is desired to prove, in locomotive 
tests conducted anywhere. 


= 46 IE.P. 


* No. II. appeared February 21st. 








The fuel consumption of a locomotive involves the 
boiler efficiency—which has been excluded until now 
from all consideration. The results have thus far 
been measured from the valve only. Including 
the boiler there is, of course, a real coal economy 
by superheating—as no railway engineer has needed 
to learn for the last half-century. To complete, 
with the fewest words possible, this part of the 
subject, the coal consumption by the saturated engine 
No. 6801 on the trip Figs. 1 to 7 was 27 per cent. 
per indicated horse-power more than by the 
superheater engine on its trip. Allowing for the 


the best, utterly unreliable and inconclusive*—notably 
the stereotyped comparison of “ Atlantic” type 
saturated steam compound locomotives on one side 
with totally different classes of four-coupled super- 
heated steam simple-expansion locomotives on the 
other, the greater frictional resistance in the one- 
wheel type being purposely set against the lesser 
mechanical resistance in the other. 

Rejecting, now, compound locomotives for simple 


| locomotives using saturated steam and superheated 


superior evaporative power of the fuel served to the | 


superheater—which is not usually taken into account 
in comparisons of this nature—the coal consumption 
was about 17 per cent. per horse-power indicated 
more than by the superheater locomotive. The 
horse-power basis for fuel consumption is thoroughly 
untrustworthy, because nothing is easier than to run 
one engine to aggregate more horse-power than 
another one performing higher work, unaided by 
gravity and momentum, 

Between test results and daily routine working 
there are usually really enormous disparities, due to 
the differences in the fitness of working condition in 
which, for any given object in view, any two different 
classes of locomotive are maintained. Thus the coal 
economy by the superheater locomotives Nos. 68,150 
for one year (1910) over the average of the saturated 
engines Class 680 is about 11 per cent.—5.22 kilos. 
instead of 5.86 kilos. per 100 ton-kiloms. coach load. 
But then the superheater locomotive is over 3 tons 
heavier with its superheater, and if the net consump- 
tion minus fire-lighting, banked fires, &c., is referred 
to the total weight, inclusive of locomotives, the 
figures are respectively 2.67 kilos. and 2.77 kilos., 
or a net coal economy of 3.5 per cent. yearly, due to 
superheating. Further, we are comparing one locomo- 
tive in new condition with fifteen others in various con- 
ditions of age and repair. It is pointed out in the latest 
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steam, the characteristic difference in the efficiency 
of the two steams is typically represented by the 
indicator diagrams Fig. 20, with an indication of 
15 per cent. more power by the saturated steam at 
absolute parity of speed, volume, and pressure. Why 
this is the case is very clearly due to the elementary fact 
that the superheated steam undergoes in the cylinder 
a double form of pressure reduction—otherwise com- 
pound pressure reduction—precisely as described 
under the theoretical aspect, page 137, Aug. 9, 1912. 
To offset this serious fall of pressure abnormally 
large cylinders or extra long cut-offs are usually 
employed, and by these means it is claimed that 
superheated steam, as the result of suppressing 
condensation losses, is really more efficient, and 
therefore requires larger cylinders to use that incre- 
ment due to the supposed eliminated condensation. 
But saturated steam cylinders should be given the 
same volume as the superheated steam cylinders, 
and the boiler be designed for the same steam pro- 
duction in cubic feet per unit of time, in order to 
make the comparison fair. However large the 
cylinders be made, the indicator always detects the 
deficiency which their large size is intended to conceal 
when using superheated steam—see Fig. 20. 
Comparing, now, superheated steam in simple 
expansion with saturated steam in compound expan- 
sion—because this form of comparison has been so 
extremely attractive to railway engineers throughout 
the world—it will be found by whosoever troubles 
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report that certain saturated steam locomotives, 
Class 680, still remain in better condition than others, 
instancing No. 6878, whose annual net fuel consump- 
tion is 2.66 kilos. per ton-kilometre, inclusive of 
locomotive, or slightly less than the consumption 
by the superheater locomotive. A locomotive is 
“all things to all men ;” by choosing the particular 
set of figures which may at the moment serve 
their purpose. The individual saturated steam 
locomotive used in the trip Fig. 2, &c., and whose 
figures are given for this comparative study on the 
working of two different steams, consumed 2.95 
kilos. per 100 ton-kiloms., and therefore 6 per cent. 
more than the 1910 average consumption for the 
whole link of locomotives Class 680 in the Florence 
depot, or nearly 10 per cent. more than the 1910 
annual average for the well-conditioned saturated 
engine No. 6878. This is a matter of prime import- 
ance. It shows that the engine operating in the trip 
Fig. 2 was working at a certain disadvantage. One 
cause of this was the low evaporation of only 7:3 lb. 
of water per lb. of fuel, compared with 8-1 by the 
superheater boiler. 

By comparing efficiencies on the basis of steam 
measured off by the valve, as here done, all the 
extremely diverse and ever-varying conditions influ- 
encing boiler efficiency can be neglected in order to 
limit the issue to clear, well-defined determinations 
of the relative efficiencies of the two different qualities 
of steams delivered to the cylinders. 

Sister-built compound locomotives have been 
selected for this comparison solely because the 


mechanical conditions offered a more equitable | 


and closer-paired test of the working of the two 
steams than the many strange and almost grotesque 
comparisons of different types of engines very often 
resorted to by railways with results that are even, at 


| 








to examine a number of indicator diagrams that, at 
parity of speed, of volume, and of pressure, the 
saturated steam develops from 30 to 60 per cent. 
more power than the highly superheated steam. 
Fig. 15 shows that 53 per cent. more power is 
developed by the saturated steam. Few engineers 
seem to have carried the analysis of this strange form 
of comparison to the point of comparing the relative 
indicator diagrams at parity of working conditions, 
in order to ascertain the precise cylinder efficiencies 
of the locomotives they are pitting against each 
other. 

Engineering science has for half a century enter- 
tained a theory which, rejecting the readings of the 
indicator diagram, reasoned that upwards of 50 per 
cent. of the total steam pressure must be lost as the 
result of a mysterious “initial ’” condensation of 
up to one-half of the total volume of the steam 
admitted to the cylinder, but which loss could not 
be detected by the pressure indicator, because the 
boiler made up the cylinder losses as fast as they 
occurred. To apply this theory to the very low 
pressures of re-evaporated or “dead” steam taken 
from a reservoir little larger than the low-pressure 
cylinder we must now erect a new theory of valve 
leakage, or, perhaps, of *‘ transmission of the steam 
through the cylinder castings,’ and flowing at such 
rate that when 40 to 50 per cent. of the steam is 
flashed into ‘“‘ hot water” its loss is made good so 
quickly by this theory that the pressure indicator is 
thereby enabled to record, without a trace of this 
peculiar operation being revealed—see Fig. 19— a 
mean effective pressure, with ‘“‘dead” steam, of 





3 Ata time before these mechanical dispsriti in loccmctives to be 
tested had been developed, Mr. G. W. Churchwa d (March 17th, 1910, 
I.M.E.), referring to superheated steam tests, sai that the discordance 
of views lay in the fact that ‘‘like is not always pared with hke.” 
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25 per cent. higher efficiency than occurs with the 
expansion of highly superheated steam coming live 
straight from the superheater and boiler during 
60 per cent. of the stroke—see superheater diagram 
Fig. 19. In face of diagrams Figs. 13, 17, 18, and 19, 
the maintenance of the theory that the missing 
quantity is due to “initial” condensation involves 
@ conjuring process rather than the science of facts. 








A NOTE ON CAM ROLLER CLEARANCES. 





In many of our articles dealing with motor ships 
we have referred to the question of cam roller clear- 
ances, and we have recently been making some investi- 
gations on this subject in an attempt to learn how far 
the correct clearance could be decided upon and 
adjusted when erecting the engine, so that when it 
has been running for some time and has got properly 
warmed up, the roller shall if possible be just running 
on the surface of the cam, or at any rate with not 
more than a film of oil between, the whole time. Apart 
from the infinitesimal effect on the valve opening, 
it is of some importance to have this definitely known 
and definitely set on each cam,as theoretically the 
smoothest running and quietest cam, is one of which 
the flat part of the nose is tangential, not to the 
cam disc circle, but to the cam disc plus clearance 
circle, as the former will obviously not be a true 
tangent to the roller at the point of contact, and will 
therefore cause a knock of more or less violence, 
so that the more nearly the clearance circle conforms 
to the dise circle the better. Moreover, under these 
conditions the ordinary form of cam will be correct, 
but otherwise a step would be necessary from the 
dise to the flat of a height equal to the clearance. 
Our investigations on the variations in clearance 
between hot and cold conditions were carried out on 
a three-cylinder 225 horse-power four-cycle Willans 
and Robinson Diesel engine in the Felixstowe station 
of the Suffolk Electric Supply Corporation, Limited, 
and we have to acknowledge the assistance given us 
by Mr. Napier Prentice, the engineer to the company, 
and his staff. The cylinders are 15in. diameter by 
22in. stroke, and give their horse-power at 195 revolu- 
tions per minute. It is important to add this informa- 
tion, as clearances will, of course, vary with the 
size of the engine, even if all other conditions remain 
the same, and there are several which directly affect 
the question. The actual clearances as measured 
when cold and after running on half-load and full 
load were found to be as follows :— 


Cold. After half-load. After full load. Diff. 


In. In. In. In. 
Exhaust ... 50/1000 19/1000 12/1000 ... —18/1000 
Inlet ... ... 18/1000 ... = 23,1000 ... + 5/1000 
Fuel ... ... 10/1000 ... a= 23/1000 +-13/1000 


A superficial examination of these figures shows 
that some knowledge of the accompanying conditions 
is necessary. For instance, it will be seen that the 
clearance of the fuel valve roller has increased after 
running, as also has that of the inlet roller, whereas 
that of the exhaust roller has diminished. The first 
increase is very easily accounted for by referring 
to Fig. 1, where it will be seen that the arm of the 
rocker which carries the roller is on the inside of the 
cam shaft, while that of the exhaust is on the outside. 
Expansion of the valve stem will therefore take 
the outer end of the rocker arm further away from 
the cam in one case and closer in in the other case. 
It will be seen then that with the fuel rocker so fitted 
it is impossible to arrange even approximately for 
the roller to run all the time on the cam when the 
engine is at work and heated up, or the fuel valve could 
not seat itself when the engine is cold. If, therefore, 
the type of fuel valve selected requires to be lifted 
in order to open, an intermediate lever would have 
to be interposed between the valve stem and the 
inner end of the rocker if it were desired to have the 
minimum clearance between the roller and the cam 
when running, which without the intermediate 
lever can only be obtained with the rocker as used 
for the exhaust valve. A further objection to the 
use of this “‘inside”’ type of rocker is that as the 
expansion of the cover raises the fulcrum of the 
rocker, the roller is carried across the axis of the 
cam, so that the time of opening of the fuel valves is 
altered too, and this will therefore vary, though 
slightly, according to whether the engine is on half 
or full load. Some idea of the variations involved 
between half and full load may be gathered from the 
figures given in the second column of the table 
referring to the exhaust valve. It must be remembered, 
however, that the expansion of the valve stem is 
not the only thing that affects the roller clearances 
under the two conditions, as will be seen on referring 
to Figs. 1 and 2. In the first case, Fig. 1, the fulerum 
of the rockers is carried on the cylinder cover, and in 
each case the bracket for carrying the cam shaft 
is carried on the cylinder jacket. With a cylinder 
construction as shown, with a metal-to-metal joint 
between the cylinder and the cover, the total amount 
of the expansion to be considered will be made up of 
A+B+2D - ©, where A is the expansion of the 
part of the jacket above the centre of the cam shaft 
bracket, B is the expansion of the short piece at the 
top of the liner, which may tend to raise the face of 
the liner above that of the cooler cylinder, D is the 
expansion of the cover and must be doubled if the 








two arms of the rocker are of equal length; all of 
these: tend to increase the clearance, while C, the 
expansion of the valve stem, tends to diminish it. 
If, however, the fulerum is carried on the cylinder 
jacket, as in Fig. 2, the total expansion will be 
E+ F -C, and the expansion of the cover will 
not affect it, while F, the expansion of the column 
supporting the fulcrum of the rockers, is likely to be 


fuel Valve 





Fig. 1 


infinitesimal. Thus, on the engine from which we 
obtained our measurements, the net expansion to 
be considered in allowing for clearance will be deter- 
mined from Fig. 1, and is not entirely due to the ex- 
pansion of the valve stem, though this is considerable 
in proportion to the others. The correct setting 
when cold should probably have been ;4épin. for 
the exhaust valve. The increase of the clearance 
in the case of the inlet valve roller after the engine is 
heated up is accounted for by the fact that the 
expansion C of the valve stem is less than A+B+2D 
—which is the same as before—on account of the 
blast of cool air constantly flowing past the valve 


undoubtedly is that the physical conditions to which 
paint is subjected vary so much from time to time 
and in different localities, and so many unknown 
factors enter into the equation of their durability 
that the results obtained from any particular set of 
paint tests cannot be held to be quite conclusive, but 
rather to apply individually to the particular situa. 
tion of the test piece, to the particular time of year and 
weather, and to the particular consignment of paint, 
It is for this reason that not only mixed paints but 
the ingredients are so largely proprietary articles and 
that professional literature is so singularly silent on 
the subject. 

The design of the present article is to set down 


concisely the principles which must be observed jn 
our present state of knowledge of the subject to obtain 
the best result from paint coatings for preservative 
purposes. 

It will not be necessary to enter into the subject 
of the corrosion of iron and steel, beyond submitting 


that it is beyond dispute that electrolysis is largely 
responsible for the formation of rust. Apparently, 
if the smallest physical or chemical change takes place 
in any part of the metal, the presence of the slightest 
moisture sets up a sufficient flow of electricity to 
release oxygen from the water or from the air and form 
hydrated oxide of iron. 

The well-known pitting of iron is to be largely 
explained in this way: a spot of moisture settles 
upon the surface of the metal, a speck of rust is formed 
thereby, and, being electro-negative to the metal, 
sets up a galvanic action and remains a source or 
centre of destruction. Thus rust breeds rust, but, 
whether the free water in combination with the 
tetroxide of iron is a contributory without the 
addition of moisture from outside, is not yet deter- 
mined, nor is it important. The rust is itself of a 
hygroscopic character, and where water has once 
found its way it is difficult to bar its passage. It has 


been demonstrated by the researches of Mr. Thomas 
Andrews, F.R.S.*, and others that when a piece of 
metal is subjected to varying strain a corresponding 


difference of potential electrically is observed in 
different parts of the bar. Hence we find that buckled 
and flanged floor plates which have been strained in 








Fig. 2 


and tending to keep it cool. For this valve, therefore, 
the “inside” arrangement of rocker is permissible, 
though it would call for three different types of 
rocker. From the above it will be gathered that the 
effect which a large cam roller clearance has on the 
engine is, in the first place, to vary slightly the valve 
opening, and, secondly, to destroy smooth and quiet 
running. The first is so very small that even though 
we have made frequent appeals for absolute accuracy 
in Diesel engine construction, it may probably be 
safely ignored. The second has greater weight, 
as all knocks and noises appeal to us as being some- 
what akin to the warning which nature gives to 
the human body by means of pain, namely, that there 
is something that is not quite right. The greater the 
silence that can be obtained in the running of a Diesel 
engine the greater favour it will meet with at the 
hands of the engineer. 














THE PAINTING OF IRON AND STEEL. 
No. I. 


To the engineer responsible for the maintenance 
of iron and steel structures paint is always a difficult 
subject. In considering the many and complicated 
causes that lead to the decay of these structures it is 
eminently desirable that the quality of the paint 
used may be above suspicion, and that, at any rate, 
the factor of bad or unsuitable paint may be eliminated. 
There are, then, two courses open to the engineer— 
either to place himself in the hands of a paint manufac- 
turer and obtain from him a mixed paint of guaranteed 
suitability, or else to purchase his ingredients and 
mix the paint on the ground. In the latter case he 
will require to frame a specification and afterwards 
to take steps to see that the good quality of the 
materials supplied to him is maintained. The 
testing of paint ingredients is at the best a matter 
of difficulty even for the chemist, and chemical 
investigations into the life history of paint coatings 
do not appear to have led to definite conclusions. 

Of the many thousands of practical tests of paint 
coatings that have been made and are being made 
to determine relative durability of different mixtures 
or brands, very few reach publication. The reason 


pressing corrode much more rapidly at the bends 
than in the unstrained parts; and the rapid decay 
of rivet heads is also to be attributed to this pheno- 
menon. One of the most troublesome sources of 
electrical action is the hard scale which forms on the 
surface of steel plates in the rolling mill. This scale 
is much more strongly adherent than the similar scale 
which forms upon wrought iron, and can be thoroughly 
removed only by pickling in hydrochloric acid. 
Such has been the practice of the British Admiralty 
for the last thirty years. Apart from the expense 
and the delay—which latter is often of more account 
the acid bath is objected to by many on the ground 
that it is almost impossible to eliminate all traces. of 
acid from the pores of the metal. If, however, the 
scale be not removed by mechanical or chemical 
means, ultimately it removes itself by the formation 
of rust on the surface of the plate beneath the scale ; 
the rust swells in the process of forming and detaches 
the scale—and the paint with it, if any has been 
applied. For a number of years it has been the 
practice of some engineers to subject the structure 
to exposure to the weather without painting for several 
months to hasten the automatic loosening of the 
seale, so that it may be thoroughly removed by 
scraping at one time and paint laid on. But it is to 
be observed that in such cases the paint is laid not 
upon clean metal, but upon a film of rust more or less 
universal, it being impracticable to eliminate it 
entirely within reasonable, limits of expenditure 
and without sand-blasting. But it has yet to be 
demonstrated that, provided moisture has never 
been allowed to get a footing underneath the mill 
seale, the scale wikgnot remain firmly adherent 
and practically one #ith the plate. 

What we demand, then, from our ideal paint is a 
covering that adheres so closely to the metal that 
moisture cannot creep between, that possesses im- 
perviousness to moisture and deleterious gases ; 
sufficient hardness to withstand considerable mechani- 
cal abrasion, without brittleness ; sufficient elasticity 
to accommodate itself to temperature changes and 
deformation of the structure by stress ; and indiffer- 
ence to heat or cold, acids or alkalis. 

It will be premised that this ideal covering is hard 
ta.obtain in practice because the good qualities of a 
paint are not maintained for many years. If it be 
too soft it will waste away through wear and tear 
and stress of weather; if too hard, it may either 
become brittle with age and crack or even complete! 
disintegrate. In the endurance of paint coatings 
the liquid vehicle plays a most important part. 
This vehicle in all good paint—except tar and 
bituminous paints—is by universal consent linseed 
oil. It is the most familiar, as well as the most 
efficient for this purpose, of a class of vegetable oil 
known as ‘“‘siccative,” which dry by oxidation. 
In this class are found poppy oil, mustard oil, cotton 
seed oil, rape oil, and many others possessing 1 
varying degree this drying property. But the price 
of linseed oil is high, and the high price combined 
with the acknowledged difficulty of detection has 
made linseed oil one of the most adulterated articles 
of commerce, and the market is flooded with linseed 











. Minutes of “ Proceedings ”’ of the Inst C.E., exviii., p. 356. 
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oil “substitutes.” But it is generally agreed by 
experts that the durability of paint depends more upon 
the oil vehicle than upon the pigment. This claim 
js based upon the reasoning that, granting the 
jnsolubility and neutrality of the pigment, its incor- 
poration into a paint must be effected by the com- 
plete envelopment of each particle by the vehicle. 
In that case the vehicle must itself possess the 
qualities already laid down as the requirements of 
good paint, it must be adherent, elastic, hard, and 
impervious when set, and resistant to acid and alkaline 
impurities. 

That pure linseed oil without any admixture 
meets these requirements is admitted ; but it has a 
tendency to become porous very soon after spreading 
unless mixed into a pigment to give body to the paint. 
The chief pigments in use are not, however, strictly 
neutral, that property being possessed only by the 
carbon groups of pigments, viz., graphites and 
Jampblacks and certain other substances, such as 
baryta, which are generally classed as adulterants. 
The lead, iron, and zine pigments are neither elec- 
trically passive, nor are they without effect upon the 
oil vehicle. These “ active”’ pigments, as they are 
called, possess the property of combining with the 
oil in such @ manner as to increase its natural oxida- 
tion by the air, and to make it set more rapidly and 
firmly. This kind of chemical action has been called 
“catalysis.” The result is undoubtedly a more 
homogeneous paint, but the action of the pigment does 
not appear to cease when the paint is dry, but con- 
tinues steadily at a slow rate, so that the paint reaches 
its prime at the end of a certain period, and then 
begins to deteriorate. Thus, in paint made from 
fresh red lead, the most active of all known pigments, 
the oil begins to perish in a few months, if not over- 
laid with a second coat of a more enduring paint. 

The market is flooded with mixed paints, each 
claiming superiority. Such a paint may give excellent 
results for a short period, but if the ingredients are 
inferior or unsuitable it may not only soon perish 
itself, but also may have a directly bad effect upon 
the structure which is coated with it. Adulteration 
of paint is a matter of common knowledge, and when 
paint is purchased mixed ready for use it is almost 
impossible to detect objectionable features. Without 
disparaging the many proprietary paints which are 
of known value, we are forced to the conclusion that 
the safest course to pursue is to reduce the structure 
of the paint to the simplest possible, and to do the 
mixing on the site, purchasing the ingredients from 
manufacturers of high repute only. Above all things, 
the linseed oil must be kept up to the mark, and this 
entails a certain amount of trouble. A sample should 
be taken from every barrel, and submitted to some 
simple tests which will be stated hereafter. At the 
best the results of these tests are not very definite, 
and require some practice in their determination. 
It is advised that some linseed oil of ascertained high 
quality be obtained by the engineer and retained 
by him as a standard for purposes of comparison. 

Thus paint in general consists of two parts, the 
vehicle and the pigment, and will be treated of under 
these heads :— 

I. The vehicle-——The vehicle is primarily linseed 
oil, either pure raw oil, which is undoubtedly the 
best, or ‘‘ boiled oil ”—linseed varnish—which is a 
preparation designed to quicken the natural drying 
property. ‘‘ Driers”? may be added to the paint 
to produce the same effect, the natural property 
being insufficient unaided in a cold, damp atmo- 
sphere or a confined situation. The proportion 
of driers necessary is greater with less active or neutral 
pigments. Lastly, the paint may be too oily to 
work freely under the brush without the addition of 
turpentine. 

Linseed oil: (a) Raw oil; (b) boiled oil.—(a) 
Raw linseed oil, cold-pressed, is the best possible 
medium for use on any outdoor structure. It con- 
tains a small quantity of combined water, not more 
than 5 per cent., whereas inferior oils, hot-pressed, con- 
tain as much as 10 per cent. naturally, and can be made 
to take up 25 per cent. by mechanical mixture. 
The specific gravity of pure oil is -929; excess of 
water is most detrimental, it creates blisters, delays 
setting, and produces peeling in frosty weather, 
and its evaporation leaves a porous structure in the 
coating. Raw oil has a bright brownish yellow 
colour, a curious sweet-bitter taste, and a pleasant 
smell, which with a little practice are readily dis- 
tinguishable. 

(6) Boiled oil, or linseed varnish, as it is sometimes 
called, is a preparation of linseed oil. The composi- 
tion and methods of treatment of different samples 
from different makers vary considerably ; hence this 
product must be classed as a proprietary article. 
Generally the oil is heated to a temperature between 
130 deg. Cent. and 250 deg. Cent., by which the water 
is expelled and the specific gravity raised to -940. 
At that temperature a small quantity of “drier” is 
dissolved in it. Industrially a mixture of manganese 
borate and lead acetate is preferred for this purpose. 
Both substances are readily soluble in hot linseed 
oil, but manganese salts are considered to be too 
active for outdoor paint, causing the paint coating 
to become brittle sooner, hence it is preferable to 
use, for drying purposes, lead salts only for structural 
painting. Sometimes sulphuric acid is used to clear 
the oil of mucosities. Opinion is divided on this use 
of acid, as it is not possible to eliminate all trace of 





the sulphur element from the oil. These elements of 
uncertainty in the methods of preparation of boiled 
oil suggest that its use at all must be admitted with 
caution, and the greatest care taken in its selection. 

There is an element of risk always in using boiled 
oil, for if the “‘ drying’? element added to the oil is 
in excess, the glyceride element in the oil, according 
to Mulder, is destroyed, and the oil suffers injury 
accordingly, and the paint made with it soon “‘ chalks” 
or perishes. For use out of doors boiled oil must, 
therefore, be used with great judgment. The more 
the exposure to sunlight and air to which the paint 
is exposed the sooner the oil vehicle perishes. With 
some more neutral pigments, and in cold and stormy 
weather, it may be found that paint will not dry soon 
enough without an excessive amount of added drier. 
In that case boiled oil may be added to the raw oil, 
as may be found necessary, in a proportion not exceed- 
ing half and half. The practice of the British 
Admiralty is to use with white lead paint only raw 
oil and patent driers. 

Tests for linseed oil.—Linseed oil, being an expen- 
sive product, suffers much adulteration. The prin- 
cipal adulterants are water, cotton-seed oil, fish oil, 
resin oil, and petroleum. Ali of these destroy the 
hardening quality of the oil, and whenever a coating 
of oil grows tacky on the surface, while remaining 
moist beneath it, adulteration must be suspected. 
The specific gravity of oil should always be carefully 
taken by an hydrometer. Such an _ instrument 
reading in Degrees Baumé is quite inexpensive and 
easily handled ; but as the specific gravity of various 
oils differs but little, the hydrometer test does not 
alone give definite indications. A small quantity 
of oil should then be spread on a glass, and its behaviour 
in drying noted. If there is any trace of iridiscence 
upon its edges when viewed in sunlight, or in the 
light of the electric arc, it contains petroleum or resin 
oil. Fish oil may be detected by the smell if the 
oil is heated to 130 deg. Cent.; or if a current of 
chlorine gas be passed into a small sample, a redness 
of colour denotes fish oil adulteration, but if resin 
oil be present in excess, the mixture blackens. Resin 
oil makes the cork of the sample bottle squeak when 
turned, and may also be detected by the nauseous 
taste when a sample is touched by the tongue. In 
general for the detection of a mixture of non-siccative 
or only slightly siccative oils, -2 per cent. of freshly- 
made nitrate of mercury may be added to the cold 
sample of the oil.+. If after twenty-four hours, 
in a temperature of 75 deg. Fah., the liquid remains 
quite fluid, the oil is eminently siccative. The best 
test for free water is to heat a small quantity of oil 
in a double pan to 212 deg. Fah. for a short time, 
say, half an hour, and to note the loss by evaporation. 
In this case it is an advantage to subject to an exactly 
similar test an equal quantity of a standard oil 
referred to above, and to compare the results. Another 
very simple test for free water is to plunge into a dish 
of oil a bar of iron at a bright red heat ; much snapping 
indicates the presence of free water. It is said that 
this last test may be applied with equally good result 
to a mixed paint. 

Driers.—In our uncertain and humid climate the 
natural drying power of raw linseed is not rapid 
enough for our requirements, and if this defect is not 
provided for by the use of boiled oil a ‘‘ drier’? must be 
added to the paint in mixing. Driers are manu- 
factured products, and the exact composition of any 
specific drier is probably a trade secret of its man- 
facturers. They are placed on the market in both 
paste and liquid form. 

In the liquid form they are known in this country 
under the generic name of “‘ terebine.”’ Four varieties 
generally of terebine appear in the market :— 

(1) A solution in turpentine, benzine, or naphtha 
of paste composed of lead and manganese salts in 
linseed oil. 

(2) A solution in turpentine, &c., of lead resinate 
and manganese compounds. 

(3) A solution of the last-named compounds in 
drying oil only. 

(4) A solution in turpentine, &c., of hard resins. 

Of these four the last is quite inadmissible in good 
paint. Solutions in benzine or naphtha are inad- 
missible, as they are merely volatile elements and do not 
absorb oxygen as does turpentine. It is a moot point 
whether the action of turpentine even is not rather 
volatilisation than oxidation, seeing that the volume 
of solvent is four to six times that of the oil used in 
the preparation. 

Paste driers are known in this country as “‘ patent ”’ 
driers. They consist generally of an adulterated 
white lead, into which has been incorporated by 
grinding a certain proportion of litharge and lead 
acetate or similar salts possessing catalytic properties. 

A representative formula for ‘“‘ patent ”’ driers is 
given by Church, as follows :— 

15 lb. dried zine sulphate 
4 lb. lead acetate 


7 lb. litharge 
4 lb. boiled oil 


| forming a lead plaster, 
| which is often ground into 


100 Ib. Paris white (gypsum) 
50 Ib. White lead 
30 lb. Boiled oil. 
The absence of the volatile element makes “‘ patent ”’ 
driers safer to employ. 
The general test of the drier is to mix a small 


+ To make nitrate of mercury, add 1 fluid oz. of strong nitric acid 
to 2} drachms of mercury in a beaker, which must be placed in cold 
water, on account of the heat evolved. It must be used as soon as 
effervescence ceases, as when cold it solidifies into a white mass. 





quantity with oil on a piece of glass, and to observe 
its behaviour. A liquid drier should mix well with 
raw linseed oil in any proportion up to 15 per cent., 
and remain mixed without curdling or clotting. 
A thin film on @ piece of glass placed in a vertical 
position should dry in two hours and harden in six 
or eight hours. The powdering of the hardened 
film when rubbed with the finger indicates an inferior 
product. Rapid hardening with a consequent sepa- 
ration of the particles, invariably shows an excess of 
the volatile element. 

Turpentine, or oil of turpentine, is often added to 
linseed oil for various reasons. For indoor work it 
is used to render the .coat smoother and to deaden 
the extreme gloss which an oil paint otherwise 
assumes. But for outdoor work it cannot be regarded 
otherwise than as an adulterant, and must be used 
sparingly in any case. Its legitimate use is to make 
the paint work more freely upon rough and dirty 
surfaces. It should never be used for a finishing coat, 
as it is extremely volatile, and leaves a porous struc- 
ture in the paint as a result of its evaporation. Tur- 
pentine is a colourless liquid of specific gravity -870, 
with a strong and characteristic odour in its com- 
mercial form. It is a highly adulterated article, 
the chief adulterants being benzine, naphtha, and 
petroleum. All of them have so ill an effect upon the 
life of paint that it is probably well worth while to 
pay the extra price for a chemically pure turpentine 
and to use a proportionately smaller quantity. 
A simple and useful test, as adopted by the United 
States Navy, is to let a single drop fall upon a sheet 
of white paper. It should completely evaporate 
without any stains whatever in seven minutes. 
If a grey or greasy mark remains petroleum adultera- 
tion is certainly indicated. With all the adulterants 
mentioned above the rise of the hydrometer is very 
marked, and a reading above 35 deg. Baumé is a sure 
sign of adulteration. The best turpentine is Ameri- 
can, the Russian brands being admittedly inferior 
in quality. 

Before leaving this division of the subject a word of 
warning must be given on the use of carbon bisulphide. 
This highly poisonous liquid, which is a powerful 
solvent of all oil fats and resins, is largely employed in 
the manufacture of cheap linseed oil, as by its use a 
larger proportion of oil can be obtained from the 
seeds, especially when the latter are of poor quality. 


It is also often added to cheap paints to promote 


quick drying, on account of its high volatility. 
Its presence in any mixture must be regarded as 
a sure indication of inferior oil. The rapidity of 
its evaporation is said to lower sensibly the tem- 
perature of the surface of the body being painted ; 
in cool and damp situations the dew points may 
be reached and the surface sweats with the result that 
the paint blisters and peels. Only in the case of 
painting galvanised iron does a paint containing this 
objectionable ingredient appear to possess any merit. 
The use of a paint containing carbon bisulphide 
however, is attended with the greatest danger to the 
life of the painters employed, unless in the open air. 
Paint containing carbon bisulphide may be distin- 
guished by a peculiar pungent and fetid smell, which, 
if long inhaled, produces giddiness and vomiting. 








THE ARNIBERG HYDRO-ELECTRIC POWER 
STATION. 


BeErore the transmission of electrical energy had reached 
its present degree of development it was more or less 
necessary to develop it practically on the site where it 
was to be utilised, and in countries liberally endowed with 
water power, such as Switzerland and Norway, this fact 
prohibited the harnessing of many otherwise excel- 
lent falls which were remote from industrial centres. 
Now-a-days, however, the efficiency of electrical trans- 
mission is such as to make it a matter of little importance 
whether the generating station is near to or far removed 
from the point of consumption. For this reason hitherto 
impossible falls are more and more attracting attention 
as sources for the direct supply of energy or as means of 
supplementing the output of existing stations. 

In many instances the utilisation of such falls as we are 
referring to has involved the solution of new problems 
both of an electrical and an hydraulic nature. The almost 
inaccessible position of many of the sites, the very high 
falls, the long pipe lines frequently required, and other 
peculiarities have all to be reckoned with, and, so far at 
least as the turbine builder is concerned, have resulted in 
many new and interesting designs of main and auxiliary 
power plant. 

A typical example of an hydro-electric power station of 
this description is that recently erected at Arniberg, near 
Amsteg, on the St. Gothard Railway, ten miles or so above 
the upper end of the Lake of Lucerne. The fall used at 
this station is 2800ft. in height. In addition to supplying 
electrical energy to the immediate district, which district 
is thinly populated and of a non-industrial character, the 
station serves as a feeder to that at Altdorf, seven miles 
further down the valley, and to that at Rathhausen, on the 
outskirts of Lucerne, more than thirty miles distant. 
To the former the Arniberg Station supplies three-phase 
current of 48 periods and to the latter three-phase current 
of 42 periods. 

The water power is obtained from two glacier-fed 
streams and from some springs. The water after being 
collected in an artificial lake situated 4500ft. above sea 
level is led through two parallel pipe lines each 6850ft. 
long and varying in internal diameter from about 2ft. to 
about 18in. At the power-house end the two pipe lines 
are connected by a cast steel double bend securely anchored 
to a heavy concrete block. The end thrust on the bend 
amounts to something like 320 tons. Should repairs bo 
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found necessary either pipe line may be shut off without | 6800 horse-power units are in use. The advantages of it | the speed rather than diminish it. Secondly, the same 
sudden closing of the nozzle would lay the pipe lines open 


closing down the whole plant. Each pipe line is provided 
with a waste-water pipe which discharges into the tail 


race. ‘ 
on page 218—a plan and elevation of the power-house 


are 


line and by a regulating valve at the tail race end, The 
latter valve is of the nozzle type and is used to relieve the | 
sluice valve of excessive pressure when being closed. A 


section of the regulating valve is given in Fig. 1. 

The station is arranged for the reception of four turbine 
units, three of 3000 horse-power each and one of 1300 
horse-power. At present the power plant consists of the 
latter unit and one of the former. Each turbine is con- 
nected to the main pipe line nearest the wall of the power- 


house by @ wrought iron branch pipe 12in. in diameter in | 


the case of the larger units and 8in. in the case of the smaller 


unit, The tee-piece uniting the branch pipes with the 
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These waste-water pipes, shown in the drawing | 


controlled by a sluice valve at the main pipe | 


| are said to be considerable. For example, not only is 
space saved but there are only two bearings to be kept 
in alignment instead of four. 

From the drawings given in the Supplement it will be 
gathered that in the case of the 3000 horse-power unit a 
| dise of forged steel carrying the buckets at its periphery 
is bolted to the flanged end of the generator shaft. The 
| buckets are of a special steel and are highly polished over 
| their concave faces. They are held between the disc 
| aforementioned and a circular forged steel plate riveted 
| to it. It is obvious that this method of fixing the buckets 
| does not permit of individual exchange or replacement. 
| Nevertheless it is claimed that in this instance the con- 

struction adopted is perfectly justified by the circum- 
| stances. The water used is extremely pure, whatever 
| grit it contains initially being deposited in the artificial 
‘lake out of which the pipe lines lead. The wear and tear 
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Fig. 1—REGULATING VALVE 


main pipe is provided with a valve whereby each unit 
can separately be shut off from the source of power. 
rhese valves are of the nozzle type and somewhat resemble 
that shown in Fig. 1. They are provided with balancing 
pistons to relieve the pressure of 1200 lb. per square inch 
under which they have to act and are controlled by spur 
gear and chain drive from the turbine room. To ensure 
an absolutely tight closing of these valves they are fitted 
with leather rings protected by bronze liners against the 
wearing action of the quickly moving water. 

The turbines are of the Pelton wheel type. The wheels 
by themselves are illustrated in Fig. 2, and the general 
arrangement of the units in our two-page supplement. 
The smaller wheel in Fig. 2 has a mean diameter of about 
oft. 5in. and is that employed in the 3000 horse-power 
turbine. The larger Pelton whee! has a mean diameter 
of about 9ft. 6in. and is used in the 1300 horse-power unit. 
In Fig. 6 on page 226 a general view of the interior of the 
power-house is shown, from which it will be gathered that 

















Fig. 2—THE PELTON WHEELS 


the smaller-powered turbine in the foreground is coupled 
to a generator at each end and that the larger-powered 
unit, shown separately in Fig. 7 on the same page, is direct 
coupled to a single generator. The generator attached 
to the larger-powered unit has an output of 2080 kilovolt- 
ampéres at 42 periods. In the case of the smaller-powered 
unit there is a 1000 kilovolt-ampére 42-period generator 
at one end and a 500 kilovolt-ampére 48-period generator 
at the other. The 3000 horse-power unit runs at 630 
revolutions per minute, the other at 360. 

The load on the station is fairly even and is not liable to 
large and sudden changes. This fact and the installation 
of a particularly accurate regulating mechanism to be 
described shortly, has enabled the turbine makers to dis- 
pense with fly-wheels in the design of the Pelton wheels. 
Such fly-wheels would in ordinary circumstances be more 
or less essential for good regulation with pipe lines more 
than 1} miles in length. In the case of the 3000 horse- 
power unit it has thus been possible to fix the Pelton 
wheel direct to the end of the generator shaft, which for 
this reason is provided with an extra large bearing on 
the turbine side. This arrangement has been adopted 
with, we understand, success by the same makers for much 
larger units, notably at the Léntsch Power Station, where 


on the buckets can therefore with reason be expected to 
be uniform over them all so that the question of individual 
replacement need never arise. Wherever similar condi- 
tions exist riveting is preferable to bolting, as a fastening 
for the buckets, because it appears that bolted buckets 
are more liable to get thrown off by the action of centri- 
fugal force. 

The housing of the Pelton wheel and its governor is 
bolted to the bed plate of the generator. At its lower part 
it is arched and splayed out so that the water after dis- 
charge from the buckets may be guided in a gentle curve 
into the tail race. A short shaft coupled to the outer face 
of the wheel dise and carried in a bearing on the housing 
drives the pendulum governor through two pairs of bevels. 
The water is led to the wheel through a cast steel bend 


























Fig. 3—DIAGRAM OF GOVERNING GEAR 


securely fixed to the foundations. The nozzle at the end 
of this bend is made detachable for renewal or repairs 
and when full open gives a horizontal jet about 23in. in 
diameter. The area of the nozzle is adjusted by a knob 
and needle in the usual way, the movement being effected 
by oil pressure under the control of the governor. 

In view of the fact that the head utilised is 2800ft. and 
that the pipe line is over 1} miles in length, special atten- 
tion has been devoted to the design of the governing 
arrangements. The governor to be effective must answer 
quickly and must keep the speed constant or very nearly 
so, even when the load changes suddenly and by a large 
amount. The contract condition on this matter was that 
the throwing off of the whole load, as would occur, for 
example, in the event of a short circuit, should not cause the 
speed to increase by more than 8 per cent. above the 
normal. The chief difficulties to be overcome in connec- 
tion with this requirement were two in number. In the 
first place any sudden partial or complete closing of the 
nozzle would create an excess of pressure which would 
react on the regulating means with a tendency to increase 





to the dangers arising from water hammer. The deflect- 
ing nozzle arrangement so frequently adopted whereby 
part or the whole of the jet is, on the occurrence of a sudden 
and great change of load, turned temporarily to one side 
of the wheel was not thought to be a good solution in the 
present instance. If no arrangements are made simul- 
taneously to close the nozzle the method is wasteful. 
Further, the mechanism required is said soon to become 
leaky and to require frequent repairing, and finally, as 
the most serious drawback, the impingement of the jet 
at a wrong angle on the buckets is said to cause rapid 
wear to take place at their tips. The pressure regulator 
which automatically opens and by-passes some of the 
water so soon as the turbine speed increases was regarded 
as a better solution but was not considered farther, on the 
ground that under high pressures especially it is difficult 
to keep the device water-tight. 

The arrangement adopted by the makers is illustrated 
diagrammatically in Fig. 3. It consists of a double 
spring pendulum governor A B acting on two levers C D 
fulcrumed at E and F respectively. The fulcrum E is 
carried by a bar G joined at one end to an excentric H and 
at the other to a vertical rod J. The fulcrum F is carried 
by the rod J. The lever D is connected to an oil brake or 
dashpot K which prevents it moving otherwise than 
slowly. The levers C and D control the regulating valves 
L M respectively. The valve L operates the servo- 
motor N_ which servo-motor controls the position of a 
deflector P working in conjunction with a fixed bend Q 
down which water can pass to the tail race. The valve M 
operates the servo-motor R controlling the position of the 
needle valve 8. When the turbine for any reason changes 
its speed slowly the levers C and D are moved by the 
governors in unison as the dash pot K under these cir- 
cumstances exerts no restraint on the lever D. The 
needle valve S and the deflector P are thus moved simul- 
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taneously the proportion of the parts being such that the 
movement of the deflector always brings it finally into a 
position tangential to the jet. In other words if the 
needle valve increase or decrease the area of the jet the 
deflector will move simultaneously into such a position 
that its upper tip is almost, but not quite, cutting into the 
lower surface of the jet. If, now, the speed of the turbine 
increases quickly the levers C and D move in a different 
ratio, for the dashpot K prevents the lever D from moving 
other than slowly. The result is that the deflector P 
cuts into the jet and spills a portion of it down the pipe Q 
to the tail race. The needle valve S is meanwhile slowly 
closing the orifice. When the size of jet proper to the 
reduced load has been established by the movement of the 
needle valve the necessity for spilling part of the water 
down the pipe Q is over and the deflector P, through the 
agency of the rod T, the rod J, the lever G, and the excen- 
tric H, is once more brought tangential to the new size 
of the jet. By this arrangement there is involved very 
little waste of water, the buckets are not subjected to the 
action of a deflected jet, while the flow in the pipe line 
is reduced slowly by the action of the needle valve although 
the actual governing of the wheel is by the action of the 
deflector quite sharp. It is also worth noting that as the 
deflector follows all the slow movements of the needle 
valve and is always just about touching the jet whatever 
its size may be, it has no idle movement to effect when 
it has to cut into the jet quickly on a sudden change of 
load occurring. 

The pressure required for moving the pistons of the 
servo-motors is obtained from a rotary oil pump driven 
off the same shaft as the governor. When the turbine is 
running at its normal speed the regulating valves L M, 
Fig. 3, are, of course, closed and under these circumstances, 
the oil simply circulates through a tank in the foot of the 
governor pedestal. 

In Figs. 4 and 5 some curves relating to the working 
of the governors as taken by the Power Company's engi- 
neer are given. Fig. 4 indicates the variation in pressure 
which occurred in the pipe line when 97 per cent. of the 
full load of the 3000 horse-power turbine was suddenly 
put on, when the same proportion was suddenly taken off, 
and when both turbines were suddenly put on. It will 
be seen that the maximum increase of pressure is 5 per 
cent. Fig. 5 gives the speed variation curves for the 3000 
horse-power turbine. It will be noticed that in no case 
is the rise of speed more than 5.5 per cent. The variation 
of load in all these tests was brought about by switching 
the current off or on and not by using a water resistance, 
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which gives a more or less gradual change of corjditions. 

The design of the 1300 horse-power turbine—see ‘Supple- 
ment—is in most respects similar to that of the 3000 horse- 
power unit. The boss of the Pelton wheel in this case is 
keyed on to the free end of one generator shaft and on the 
other side carries a flange to which the shaft of the second 
generator is coupled. 

The turbines at Arniberg were designed and constructed 
by Theodore Bell and Co. of Kriens, Switzerland, to 
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whose agent in this country, Mr. Alphonse Steiger, 32, 
Victoria-street, Westminster, we are indebted for the 
information contained in this article. In conclusion, we 
may mention that Messrs. Bell have at present under con- 
struction a 15,000 horse-power turbine to work under a 
fall of 1180ft. at the Léntsch Power Station, Switzerland. 
An article on this station appeared in our issue of July 
2Ist, 1911. With the six 6800 horse-power turbines 
which Messrs. Bell have already installed at this station 
the total capacity at Léntsch will be brought up to some- 
thing over 55,000 horse-power. 





AN AUTOMATIC ELECTRIC LIGHT PLANT. 





NOTWITHSTANDING the large number of electric generat- 
ing stations that have been put into operation during recent 
years, there are still many places devoid of a public supply 
of electricity. Numerous small plants have been con- 
structed for lighting private houses, &c., situated in such 
localities, and particularly since the advent of the petrol 
and other oil engines. An interesting generating set of 
this description is manufactured by R. A. Lister and 
Co., Limited, of Dursley, Gloucestershire. This lighting 
set, called the * Lister-Bruston,” constitutes a distinct 
novelty, for it starts and stops quite automatically accord- 
ing to the load and condition of the storage battery. 
Plants of this type can, we are informed, be shut up in a 
room, where they will work without the slightest attention 


beyond filling the petrol tank and occasionally adding a , 


little circulating water. We recently paid a visit to the 
works of Lister and Co., Limited, when we were afforded an 
opportunity of inspecting a number of these electric light- 
ing plants at work on the test bed and also of examining 
the various parts of the engines, &c., in the course of con- 
struction. 

Before proceeding to describe the electrical portion of 
the lighting plant, a word or two may be said with regard 


to the general construction of the Lister petrol engine as | 


used in connection with these automatic installations. 
We give below a section of one of these engines. By fitting 
a special gas valve town gas can be used for working the 
machine instead of petrol. The engine is of the four-cycle 
type. Its cylinder is water jacketed and the top end is 
fitted with a removable cover. The valves, which are 
well cooled, are of nickel steel and are placed in a side 
pocket, as shown. The carburetter is of the constarit- 
level type and is supplied by a small feed pump. It 
is claimed‘ that it is impossible for the carburetter to 
be flooded. Since these engines are intended to work 
without attention, it is evident that the system of lubrica- 
tion must be perfectly reliable and that oil must be sup- 
plied to the bearings immediately the plant starts itself. 
To meet these conditions a force pump is fitted. As soon 
as the engine commences to rotate oil is pumped into the 
main bearings. It is afterwards returned to the crank 


There is not the least doubt that a great deal of hari is 
often done to the batteries of private plants by over. 
charging them, and automatic control should prove 4 
great boon in this respect. Even if the automatic peay 
got out of order and the battery was damaged in conse. 
quence, it is to be remembered that the cells are quite 
small and can be renewed at comparatively little cost, 
We are told, however, that the control gear never does 
get out of order. The battery is enclosed in the smal 
case to be seen at thebackof the engine in the general view, 

Turning now to the principle of operation, let us assume 
that the small battery is fully charged and that there js 
no load on the mains. Under these conditions the engine 
is at rest and there is no current flowing in the eircuit, 
If, however, lamps are switched on which give rise to 
load in excess of that which can be dealt with by the 
battery, the engine is started in the following manner, 
The current momentarily supplied by the battery passes 
through the series coil A of the relay, below, which is 
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mounted on the switchboard. The effect of this is to caus: 
the upper of the two contacts C to be pulled down so as to 
form a connection with the contact below it. Current the 
passes into the dynamo and causes the latter to act as a 
motor, and the engine is therefore run up to speed. 'l'o 
limit the starting current, however, a resistance switel: is 
interposed in the circuit. This switch is fitted with a 


solenoid which gradually cuts out the resistance as 
in the case of a remote controlled electric motor. Thi 
starting resistance is to be seen at the point A in the 


general view. The starting current of the set is 
quite small, because whilst the engine is being run up to 
speed electrically the exhaust valve is lifted off ite seat, 
and therefore no compression takes place. But when thi 
arm of the starting switch reaches a certain position tly 
exhaust valve released and compression therefore 
occurs at the proper intervals, The dynamo then ceases 
to act as a motor. 

As the speed rises the dynamo commences to take up 
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SECTION OF LISTER PETROL 


case, where a constant level of oilis maintained. Engines 
of this type are built for all classes of service, and capable 
of working with petrol, paraffin, or town gas. 

The whole of the plant, including engine, dynamo, 
controller, or automatic starting switch, and water tank 
are mounted on two cross girders. Therefore the plant 
can be picked up bodily and transferred to any new posi- 
tion with ease. The complete plant comprises the engine, 
dynamo, and a small battery, the capacity of the latter 
being very much below that of an ordinary private electric 
lighting plant. When the battery is properly charged and 
no lights are connected to the circuit the engine remains 
at rest. On switching on a number of lamps so that the 
current does not exceed the normal discharge capacity of the 
battery the engine may still remain stationary until the 
volts of the cells drop to a certain value. The engine then 
starts automatically and charges the battery. It will 
also start if the load exceeds the normal discharge rate. 
When the battery is charged and the load is low enough to 


' be dealt with by the battery alone the engine stops running. 


Hence the battery cannot suffer owing to improper 
handling. The battery is charged at the times it needs 
charging, and the charge stops when the correct voltage 
per cell is reached. 
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the load and to put current’into the battery. If, however, 
the load is light, say, a load of two or three lamps, the 
engine is not started when the lamp switches are closed, 
for the current needed for such a load can easily be sup- 
plied by the battery. When such a small current is pass- 
ing through the coil A of the relay, the magnetism 
produced is insufficient to draw the contact C downwards, 
and consequently the engine remains at rest. But after 
these two or three lamps bave been burning for a certain 
period the voltage of the battery naturally begins to fall, 
and ultimately the pressure at the terminals attains 4 
value which renders further discharge undesirable. At 
this point it is necessary for the engine to be started. 

To enable this to occur the relay is also fitted with a 
shunt coil B, which is connected across the terminals of 
the battery. Obviously as the voltage of the battery falls 
the magnetism produced by this shunt coil diminishes. 
When this oceurs the spring on the left of the relay lifts the 
shunt magnet so that the lower contact rises and comes into 
connection with the contact above it. This also causes 
current from the battery to be supplied to the dynamo, 
when the latter acts as a motor, The engine is then run 
up to speed and charging takes place in the manner 
already described. 
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From the foregoing it will be seen that the plant is 
absolutely automatic in action and that the engine is 
started and stopped according to the demand for the load 
and the condition of the battery. There is one trouble 
that might occur if the engine were allowed to run short 
of petrol or if the ignition system failed to operate. Clearly 
under these conditions the plant might be driven by the 
lattery until the cells were exhausted, this having any- 
thing but a beneficial effect upon the battery. To prevent 
this happening, however, a time limit circuit breaker is 
provided on the switchboard. This breaker will only 
allow a motoring current to pass for a given period, after 
which it interrupts the circuit. The breaker not only 
eliminates the possibility of the battery being discharged 
in the manner described, but also cuts off the current in 
the event of the plant being overloaded. 

The makers direct particular attention to the small size 
of the battery and to the extreme simplicity of the whole 
system. There is not the least doubt that batteries are 
often subjected to very rough usage in the hands of inex- 
perienced individuals, and this automatic system should 
be the means of eliminating many of the troubles that 
have hitherto occurred in this direction. 

At the time of our visit to the Dursley Works many 
interesting things were brought to our notice. The new 
engine testing-room fitted with all the latest appliances, 
including electrical dynamometers, enables the firm to 
carry out trial runs with the greatest of ease and to deter- 
mine the brake horse-power and petrol consumption very 
aceurately. With the ordinary Prony brake it is not 
possible to make tests of long duration owing to the heat 
generated by the friction of the blocks on the fly-wheel 
or pulley. But by employing these electrical dynamo- 
meters all such difficulties disappear, and it is possible to 
run the engines at full load for any desired period. Indi- 
cator diagrams are taken to ensure the correctesetting of 
the valves and ignition, and a record is kept of each engine 
before it is dispatched. 








POUNDERING OF THE REGINA MARGHERITA 
IN GENOA HARBOUR. 

Our Italian correspondent sends us the photograph 
reproduced abuve illustrating one stage in the foundering 
of the passenger ship Regina Margherita, which for many 
years has been running between Genoa and Buenos Aires, 
and which went down last week at her moorings at the 
Ponte Cristoforo Colombo in Genoa Harbour, owing to 
causes as yet unsolved. As will be gathered from the 
engraving, in heeling over she did considerable damage 
to another vessel, the Sannio, moored on her poit beam. 
The salvage specialist, Ing. Rocco Piaggio, of the Societa 
Esercizio Bacini, was at once sent for, and gave his opinion 
that the salvage was possible by the application of two of 
the large caissons already used for the 8. Giorgio—see 
THE ENGINEER, April 19th and 26th, 1912—and by 
pumping out about 1200 tons of water. But, given the 
fact of the twenty-eight years of service already to the 
credit of the vessel and of her consequently antiquated 
single-screw type, Ing. Piaggio advised that she should be 
broken up on the spot. This is now being done. 








Royaw Socimry or Arrs.-l'wo lectures will be delivered at 
the Royal Society of Arts by Mr. Francis William Goodenough, 
on “ Coal Gas as a Fuel for Domestic Purposes,” on Mondays, 
March 3rd and 10th, at 8 p.m. In the first lecture Mr. Good- 
enough will deal with the substitution of gaseous for solid fuel 
in the home considered from the points of view of (a) public 
health ; (b) of personal health and comfort ; and (c) of domestic 
economics and labour saving. He will also discuss the relation 
of heating to ventilation. ‘The second lecture will be devoted 
to the question of gas for cooking purposes, and hot-water 
supply, and the miscellaneous domestic applications of gas. 








| with deadweight and speed maintained. 











LIQUID FUEL AS A SOURCE OF ENERGY FOR 
THE PROPULSION OF SHIPS AND ITS 
PROVED ADVANTAGES OVER COAL.” 

By C. ZULVER (Member). 

So much has of late been said and written on the use of liquid 
fuel as a source of power and of its advantages over coal that 
it appears to be ditficult to express any original view on the 
subject. The ground has been already well traversed, but 
daily the importance of liquid fuel grows, both for shipowners 
and for the users of power on shore who are on the qui vive 
for improved and more economical methods. Hence the justi- 
fication for the contents of this paper. 

It may be explained beforehand that the writer does not 
propose to put forward any views of a sneculative nature, 
and that on this occasion he wishes only vo deal with facts 
gathered from actual experience. Thus, it is hoped, they 
will be of practical value to enterprising shipowners and other 
users of power meditating the adoption of oil fuel for either 
steam raising purposes or direct power production on pistons of 
internal combustion engines of Diesei or other type. 

The writer proposes to deal in rotation with the following 
subjects bearing on actual results obtained from the use ot 
oil tuel on board ship :—(1) Comparison of fuel consumption in 
oil and coal on steamers, and the bearing on cargo-carrying 
capacity ; (2) the institution of a very similar comparison 
between steamers and vessels fitted with Diesel engines; (3) 
risk of burning and carrying oil fuel as compared with coal ; 
(4) reliability in actual service of coal and ou-fired ships and 
speed results obtained ; (5) various systems for burning liquid 
fuel. 

In comparing the fuel consumption of oil and coal-fired 
boilers and all steam engine plants on board ship, the con- 
sumption is, in most cases, given in indicated horse-power per 
hour, and the following figures have appeared in certain publica- 
tions for natural or forced-draught tired boilers and ordinary 
triple-expansion engines :—Consumption of oil per hour per 
indicated horse-power, 1.02 lb., 0.95 lb., &c. hese figures 
are to be considered very economical if compared with the 
usual consumption of coal, being trom 1.5 lb. to 1.6 1b. per 
indicated horse-power per hour ; but, in the writer’s opinion, 
they do not quite give a true idea of actual results obtained, 
i.e., fuel consumption in relation to work done. 

Fuel consumption per indicated horse-power per hour being 
a recognised standard for comparison and exclusively adopted, 
some explanatory observation in support of this view may not 
be out otf place. ‘The writer has found that the indicated horse- 
power as calculated from the cards may vary greatly for the 
same revolutions, in consequence of internal losses in the engine 
itself as influenced by different settings of slide valves, various 
arrangements of driving auxiliaries, &c., and it would therefore 
appear that with these varying conditions on board steamers, 
indicated horse-power per hour cannot quite be accepted as a 
true basis for comparison. It may also be observed that it is 
largely a theoretical basis, as the working out of a small indicator 
card easily allows of mistakes being made on either side. And 
a slight mistake either in taking a card with gear which is not 
of modern design—in very few ships it is—or in the subsequent 
calculations from the card, easily makes it possible to arrive 
at varying results. It has, for instance, been found that where 
in the one case the fuel consumption per indicated horse-power 
amounted to 1.25 lb. the actual result in speed and fuel con 
sumption per day for the same displacement was considerably 
better than when the consumption worked out at 1lb. per 
indicated horse-power per hour, and that the indicated horse- 
power on paper—i.e., on the cards—is by no means to be 
looked upon as giving a fair idea of the true power transmitted 
to the propeller. 

The average shipowner does not care very much for theo- 
retical figures ; naturally, he is, as a rule, more interested to 
know the consumption of coal or oil fuel per diem in connection 
These figures define 
the fuel bill, which he is anxious to keep as low as possible, so 
that his ship may make a favourable showing in comparison with 
competitors. 

These few remarks will be sufficient excuse for deviating in 
the following pages from the general rule of giving tuel con- 
suinption in indicated horse-power per hour. 

From a number of veyages of the same ship with the boilers 
burning either coal or oil, and the engines kept running as 
nearly as possible in the same condition as regards vacuum, 


| revolutions, &c., it has been found that in a ship with dead- 


| 
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weight carrying capacity of 7700 tons, the consumption of oil 
works out over a series of years at about 22} tons a day, against 
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32-33 tons of Welsh coa’, or a mean saving, by weight, in fuel 
cousumption of 33 per cent. As a direct consequence offthis 
it was found that the ship carried about 150-200 tons more cargo 
when burning oil. The actual results obtained in the steamer 
Conch under these conditions, as copied from the vessel’s log, 
are given :— 
Extract from Log of S.S. Conch. 
Liquid Fuel. 






















| 2] g aigid¢ 
Day. Voyage. | oF | = 2 & 
ae = = a ~ 
Dn 
1910. | Feb. 10th to Mar. 19th. | ; 

Feb. 12 | Samboe to Rotterdam. | 24.18 1561 | 11.3 2: 
» 13) Draught, fore, 25ft.; aft,| 24.19 11.7 
| 26ft. 3in. | 24.17 10.4 
» 15) Cargo, 6833 tons ben. | 24.17 10.4 
», 16| Deadweight, 7902 tons | 24.16 10.0 
| 24,15 9.9 

Mar. 16 1763 | 10.0 
Sy ME 9.5 
es 10.2 

Coal. 
— 
| | 
Day. | Voyage. | 
| 
j——— . < tan OE 
1910 | New York to B. India. 

Mar. 27 | Draught, fore, 23ft. 7in.; | 1670 | 9.7 
a at aft, 27ft. 5in. | 9.8 
»» 29) Cargo, 6827 tons ker. 9.5 
», 30) Deadweight, 7761 tons 9.9 
an | 9.1] 

Apr. 38 | | 10.0 | 
*” 9 |} 9.7 | 
le | 9.3] 

i | 10.2 





With regard to the speed attained by a ship consuming 
liquid fuel in comparison with a coal-burning boat, it has 
been found that an appreciably better speed is maintained 
by the oil-fired steamer. This is mainly attributable to the 
cleaning of fires being dispensed with and also to the fact 
that in the tropics, and when coming through the Red Sea, 
the full steam pressure is constantly maintained with the oil 
fuel, the boilers being fired mechanically, while in coal-fired 
ships considerable difficulty is often experienced in keeping 
up steam with a temperature in the stokehold of from 115 deg. 
to 125 deg. Fah. In summer in the Red Sea an even higher 
temperature is quite common. ‘These conditions, coupled 
with the fact that in some ships an inferior quality of Indian 
or other description of coal is carried, make it clear that the 
advantages of liquid fuel are considerable and usually under- 
estimated by those without actual experience of its use. Even 
in temperate climes, it has been found that the ships burning 
liquid fuel show much better results as regards speed in relation 
to consumption and upkeep of boilers, stokehold and bunkers. 
A further important factor is that no skilled firemen are 
required in ships burning liquid fuel. The installation, when 
placed in the engine-room, can be controlled by the engineer 
on watch, and requires no more attention than ordinary inde- 
pendent feed pumps, while one fireman can easily attend to 
eighteen furnaces. 

In comparing the enormous advantages derivable from oil 
fuel in conjunction with the Diesel ship with the use of coal in 
ordinary steamers, the following figures, obtained in actual 
working, the mean result of two years’ running, may be found 
of interest. We propose to give a few comparative results 
obtained with the motor vessel Vulcanus, which commenced 
service in February, 1911, and a steamer of slightly less carrying 
capacity, thus :— 

S.S. Sabine 
Rickmers. 
200ft. Oin. 
30ft. 6in. 
18ft. 9in. 


Vulcanus. 
196ft. Oin. 
37ft. 9in. 
13ft. Zin. 


Length, B.P. 
Breadth 
M.D. 








Draught, 8.M. . 12ft. 4jin. 16ft. 9in. 
Block coetticient .. eo ‘78 _ 
Deadweight carrying capacity 1235 tons 1269 tons 
Displacement chee, tie 2080 tons = «. ~««. «+2290 tons 
Mean speed bre . « «- 8knots .. _.. 8knots 
Engines (6-cy]. 4-cycle, reversible Werkspoor Dias., 172in. ¥ 
Diesel, dia. 15jin. 1. stroke) 44}in., 
stroke 


80 per min. 


160 per min .. 
11 tons of coal 


Revs. ofengines  .. .. 1 
2 tons of oil . 


Consumption per diem .. 


Total number of staff and crew .. 16 30 
Vulcanus has European crew, cost per day : 46 6 5 
Sabine Rickmers has Chinese crew, cost per day £9 0 7 


Extracts from the logs of both vessels are given, showing how 
fully have been realised the claims made for Diesel engines as 
regards economy in fuel consumption, &c. 

Extract from Log of M.V. Vuleanus. 
































gj he | a z vi 
Da. Voyage. = u's = ® 8 
a | 6" mt Rn Y 
1911 August 3rd to 26th 
Ang. 5 Kustendje to Hamburg. 177 17z 8.0 
, 6 Draught, fore, 11ft. Zin.; 165 172z 8.0 
ious aft, 12ft. Sim. 174 172 8.1 
» 8 UCargo, > tons. 189 172 8.0 
9 Deadweight, 1112 tons. 183 (2 7.5 
184 162 7.6 
174 162 7.2 
188 170 7.9 
i 96 | 170 8.0 
Kxtract from Log of SS. Sabine Rickmers. 
Japan and P. Laut Coal. 
xs gv. 
Day. Voyage. | | s 
mm e 
1912 April 22nd to 39th. | 
Apr. Pladjoe to Saigon, vid) 8.40} 86/ 85.5] 520! 10.0 
a Singapore. 119.59 | 174] 85 | 9.1 
9 Draught, fore, 15ft. 7in.;) 23.55 | 208 | 86.1 | | 8.7 
” | aft, 16ft. 5in. 212 | 86 | |} 8.8] 
| Cargo, 1033 tons. | | | 
| Deadweight, 1290 tons. | | | | | 
June 20th to 27th. — | | | | | | 
June 22 | B. Papan to Bukum, vid; 19.50 | 161 | 8 | } 8.1} 11.1 
» 28 . Laut. 24.14 | 209 | 85.3 | |} 8.6 | 13.5 
» 24! Draught, fore, 14ft. 3in.; | 83.5 8.3 | 13.5 
» 20 aft, 16ft. 3in. 84.1 9.2 3 
Cargo, 1013 tons. | | 
Deadweight, 1225 tons. 





With regard to the fuel consumption of the Vuleanus, this, 
as will be seen above, has not been found to exceed two tons of 
solar oil per diem, or about one-fifth of the coal consumption 
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of a steamer of like capacity. A striking example of the advan- 
tages associated with low fuel consumption is to be found in the 
fact that the vessel recently completed a voyage of eighty- 
eight days without bunkering at any intermediate port. On 
this particular run she left Amsterdam on August 30th with 
140 tons of fuel oil bunkers, loaded a cargo at Constanza, Black 
Sea, for Cette, proceeded thence to Batoum, and arrived back 
at Amsterdam on November 27th, a distance of some 10,750 
miles. In the Bay of Biscay and North Sea, moreover, the 
Vuleanus was confronted by very bad weather. Nevertheless 
6 tons of liquid fuel remained on board at Amsterdam after the 
voyage. Thus the total consumption was 134 tons in 65.7 
steaming days, or 2.03 tons per diem. Having discharged 
cargo at Amsterdam the Vulcanus was dry-docked, and the 
engines opened up and cleaned. Beyond a few piston rings no 
renewals were found necessary, and after cleaning up the vessel 
left Amsterdam on December 19th on a similar voyage. 

It is particularly satisfactory to be able to record that so far 
there has been no appreciable wear and tear of the engines, a 
fact doubtless attributable to the excellent material the engine 
builders put into the construction of the machinery. The wear 
and tear of cylinder liners, as ascertained on the last occasion, is 
shown by the following figures :— . 


Gauging of Main Motor Cylinders, December, 1912. 


Top. Middle. Bottom. 
mm. mn. mn. 
Original size 400 a - 
a Se 400.5 400.4 400.1 
400.6 400.4 400.1 
400.8 400.6 400.6 
400.7 400.4 400 05 
400.6 400.4 400.2 
400.4 400.3 400.95 





These results are considered extremely good, and there is 
every reason to conclude that the cost of upkeep of a Diesel 
engine will be less than that of a steam engine and boiler plant, 
expense of maintenance of boilers particularly increasing #s 
age advances. 

The Vuleanus has now covered 45,600 miles, more or less. 
and her engines are estimated to have made over twelve millions 
of revolutions. Her cargo-carrying capacity actually shows 
itself to be some 12-15 per cent. more than on a steamer of equa! 
dimensions, which circumstance is due to the greatly reduced 
weight of the bunkers carried and the lower weight of the 
machinery, so that, with the high freights now ruling, the earning 
capacity of the vessel is much in excess of a steamer of like size. 
As a matter of fact, reckoning on present advanced rates of 
freight, this advantage has been found to represent about 
£2500 a year, which in a ship of these dimensions is a consider- 
able sum, and it must be borne in mind that these statements 
are in no way hypothetical, but rest on a prolonged and even 
exhaustive experience. Nor have we touched upon the whole of 
the important advantages which the Diesel ship enjoys over 
the steamer. 

To set down those not easily reducible to figures, it may be 
stated that with the Diesel ship stand-by losses in port show 
at @ minimum, while with the coal-burning steamer the amount 
of fuel consumed lying with the banked fires is considerable. 
The maintenance of boilers, again, as all engineers know, is a 
costly matter. The expense, too, has a tendency to grow with 
their age. In the not infrequent necessity of repairing boilers 
during a voyage much time is lost in waiting until the boilers 
have cooled down sufficiently for work to be started and 
again lost in getting up steam. The greatest advantage of the 
Diesel vessel, next to a very low fuel consumption, is perhaps the 





absence of boilers with its corollary of saving in weight and space, | 


and, as already mentioned, greater cargo-carrying capacity 
and fewer firemen. Briefly, to recapitulate the position : 


A. The deadweight carrying capacity is from 12 to 17 per 
cent. more. 

Bb. Smaller size of ship for a particular deadweight, hence 
lighter expense. 

C. Size for size the liquid fuel bunker will take the vessel 


five times as far as the coal bunker—a great desidera- 
tum in both the man-of-war and the merchant ship—and 
otherwise useless spaces, such as fore-peak double 
bottom, &c., can be utilised for its storage. 

While this article was in course of preparation another motor 
vessel—the Juno—started her career in the transport of petro- 
Jeum. After satisfactory trial runs the craft left Rotterdam on 
November 22nd, bound for Braila, in the Black Sea, where, 
after a prosperous passage, she arrived on December 15th. 
Having loaded a full cargo of oil the return voyage was com- 
menced on December 22nd, after having been seven days in 
port to examine piston rings, &c., and beyond a few piston rings 
being found stuck fast everything was in good condition. The 
total fuel consumption for all purposes, excluding port use, 
worked out at 86.21 tons, or 4.75 tons per diem, which, for a 
displacement of 4200 tons and mean speed of 9 knots, may be 
considered eminently satisfactory. 

An extract from the log of the m.v. Juno is here given. 


Date. 


Vorage. 


Hours. 
Miles, 





Brazil to Ham- 





3 urg : : 
24 Draught, 17ft. Sin. 4.85 4.10 
25 fore ; 19ft. aft. 4.85 4,10 
26 Cargo, 2248.66. 4.90 | 4.15 
27 - Deadweight, 2513 4.85 4.10 
28 tons. $90 4.15 
4.9) 4.15 
4.55 3.80 
4.95 | 4.20 
4.95 4.20 
4.98 4.20 
4.85 | 4.10 
4.75 | 4.00 
4.75 | 4.00 
4.60 | 3.90 
4. 4.10 
4.3 4.10 
4.6 3.90 
4.2 1.45 








The Juno left Rotterdam for Braila on November 22nd, 1912, 
with 217.66 tons bunkers. She took 26.56 tons bunkers in 
Braila and arrived back in Amsterdam on January 13th, 1913, 
with 48.85 tons oil remaining. The consumption for all pur- 
poses amounted to 195.37 tons; deduct from this port and 
Danube River consumption, amounting to 19.37 tons, we find 
that she consumed 176 tons in full sea, including all auxiliaries, 
or 4.92 tons per day of twenty-four hours. Her main motor 
alone consumed 148 tons or 4.14 tons per day of twenty-four 
hours. 

It may be mentioned that the auxiliaries in the Juno are 
driven by steam, The donkey boiler is fired partly by the 
exhaust gases of the main motor and partly by liquid fuel 
directly injected into the furnaces. It was found that the heat 
contained in the exhaust gases was not quite enough to keep up 
full steam at sea, and occasionally the burners had to be used. 

The fuel consumption of main engines worked out at 0.3 Ib. 
per indicated horse-power per hour. This figure is exception- 
ally low,, but the author believes that it would hardly be fair to 
the steam engine to use it for the purpose of comparison ; for, 
particularly in the case of the Diesel engine, a good portion of 


the horse-power is lost in the engine itself through the driving 
of air compressors, &c. 


The author’s experience and investiga- 








tion show that at least 30 per cent. should be deducted, and 
in small engines up to 35 per cent., to arrive at the brake horse - 
power. Allowing for a difference of 30 per cent., the consump- | 
tion for the main engines of the Juno works out at 0.43 Ib, per 
braxe horse-power per hour, and the total consumption, including 
all auxiliaries, at 0.40 lb., which is about 17 per cent. less than 
for the two-cycle engine. 

It is now desired to place before you a set of cards taken by 
the chief engineer on the run from the Black Sea to Hamburg 
see Fig. 1. 

Before turning to the subject of the use of liquid fuel under 
steam boilers, where in existing and projected tonnage it has 
also a promise of ever-extending adoption, something should 
be said concerning the mechanical difficulties experienced 
in running Diesel engines at sea. From over two years’ practical 


as regards the four-cycle Diesel engine, no deviation from 


| 
| 


| delay at Hamburg. 


too much under the influence of his training in steam, furi}ior 
opened the throttle, thereby considerably overloading ai) 
choking the motor, which resulted in the gases escaping into 
the engine-room, and the exhaust pipe becoming red hot anc 
This was the only occasion on which the Valcanus hac 
sisted. She was towed from the Elbe Lightship (, 
Hamburg, but returned under her own power after four days’ 
Secondly, there was a bending of the crank 
shaft on a trip from Rotterdam to Barrow, due to one of the 
bottom end bolts breaking and fouling the crank, so bringiny 
the engine to a sudden stop. Still, this bent crank shaft, asc 





| consequently disturbed timing of the Vulcanus, did not prevent 


association with the subject, the writer is of opinion that, 
| 
| 


satisfactory and continuous running need be apprehended in 
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R.P.M., 120. LH-P., 233 
Meag Pressure, 104°37 Ibs. per sq_ in 


Scale: g"== 14°22 lbs. per sq. in. 

Revs. per min.: 120 Dia. of cylinders : 560 ™/,, 

Stroke : 1000 ™/,,. 

I.H.P.—Cyl. No. 1, 203°5 
Cyl. No. 3, 233. 
Cyl. No. 5, 202. 

Total I.H.P. =1323. 
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Cyl. No. 2, 2395 
Cyl. No. 4, 218°5 
Cyl. No. 6, 226°5. 


the boat from running another three months, when a new s)).{t 
was put in. A third incident was the exploding of an in)|a.; 
air vessel, which cost the second engineer his left arm. ‘1’),j- 
was a most distressing and unfortunate accident, and happened 
while the engines were being tried after overhauling in the yard 
of the builders. Bad welding had left a fracture, and the toy 
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Mean Pressure, 101 43 Ibs. per sq. in 


Injection Air: 8526 lbs per 

Cooling Water Temp. : 110 

Temp. of Exhaust Gases: 698°F. or 370° C. 

Fuel used per I.H P. per hour=o 1327 kg or 29 Ibs 

Fuel consumption per B.H.P. per hour (BHP 
=70% of I. H.P.) =°38 Ibs. 

Overall consumption, including auxiliaries =: 41 Ibs 


sq inch 
F 


Fig. i—INDICATOR CARDS FROM THE MOTOR SHIP JUNO 


the different phases of the weather. The four-cycle Diesel 
engine has functioned admirably in long non-stop runs, and 
a small Diesel ship, the Sembilan, performed a non-stop voyage 
from Aden to Sabang—some 3600 miles—in the beginning of 
1911. The Veleanus has made lengthy continuous trips under 
severe meteorological conditions, and it may be recalled that 
she was in the Bay of Biscay during the destructive gales that 
were a feature of the Christmas season. In both this and last 
winter, as a matter of fact, the Vulcanus has successfully 
combated such storms as establish beyond argument the reliable 
qualities of her propelling equipment. 

The plain unvarnished truth is that the engines gave very 
little trouble indeed, wear and tear of moving parts being 
very slight and less than is usually found in marine engines. 
In the commencement a difficulty was experienced with the 
cooling pumps, through the capacity having been based on land 
practice, and proving insufficient. This was remedied by the 
addition of a small centrifugal drive by noiseless chain from 


| 
| 
| 
| 
| 
| 
| 
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part of the air vessel blew right off; but the indirect cause «1 
the accident was probably the accumulation of water in the air 
vessel which had not drained because of an internal pipe being 
eracked. This mishap taught us not to use any more welded 
air vessels, and to suspend the vessel with cover and valves 
downward, which effectually prevented any unknown accumula- 
tion of water. 

It is scarcely necessary to say that the results obtained from 
the Vulcanus, and the experience furnished by the vessel sinc: 
the engines were designed some four years ago have been 
invaluable elements in the improvements which have been intro 
duced into the internal combustion engine, and the writer ha 
collected much valuable information that will be utilised im 
connection with our new motor ships—four of 5000 tons each 
now in course of construction. 

The vessels will be fitted with twin-screw four-cycle Werk 
poor Diesel engines of a combined horse-power of 1700 brake, 
which are expected to give a speed of 104 knots. The wniter 
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Fig. 2—STEAM LIQUID FUEL BURNER 


crank shaft. The air pumps were the real trouble, and they 
broke down several times before a satisfactory design was hit 
upon. Nevertheless, the vessel was always able to reach port 
safely and to procced at full speed by means of the auxiliary 
Diesei engine driving the air compressor. It may here be stated 
that the Vulcanus has no donkey boilers and is entirely dependent 
on motor power. 

The exhaust valves, which are usually looked upon as a 
weak point in the four-cycle Diesel engines, have given no 
trouble on the Vulcanus, although the precaution was taken 
to grind them in, or put the spare valves in after about a fort- 
night’s or three weeks’ running, the old valves with their seats 
then being ground in again at sea. No inconvenience or delay 
has ever been caused in this respect, it being quite an easy matter 
to fit a set of spare valves and seats. 

To record the further mishaps that have befallen the Vulcanus, 
it should be stated that on her third voyage to Hamburg the 
brick lining of the exhaust pipe collapsed, thus partially choking 
the exhaust passage. This reduced the revolutions of the 
engines, and the engineer, not knowing the cause, and being 


is aware that at present the general tendency is in favour of 
the two-stroke cycle principle, and undeniably the advantage 
of increased power for like cylinder dimensions and in engine 
weight are very attractive. In the case of a warship, as @ 
matter of fact, the question of maximum power for minimum 
engine weight is all-important ; but, again, one has to consider 
the point of reliability for continuous work and under adverse 
and varying conditions of weather at sea. In this latter respect 
the four-cycle Diesel engine has, in the writer’s view, proved 
the superiority ; at any rate, vessels both large and small sre 
now running with this type of engine and have shown themselv es 
reliable over long distances. After two years a position ol 
something like finality was reached, and subsequent satisfactory 
performances of vessels thus propelled seemingly assured. 
Here we observe the outcome of some twelve years of experi- 
ment and research, and to sacrifice in some measure this 
valuable experience of the four-cycle motor’s utility at sew 
in order to build two-cycle engines does not, from the com- 
mercial standpoint, appear by any means to be a wise courso at 
present. 
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Progress, however, must and will be made, and it would 
be idle to pretend that the four-cycle description represents 
the ultimate perfection of the Diesel marine motor. As a 
matter of fact, seeing that so many eminent engineers, both 
at home and abroad, are taking up the two-cycle engine and 
show a preference for it, one may assume that in course of | 
time the two-cycle will prove itself to be just as good and 
perhaps better than the four-cycle for certain purposes. But 
at the present stage of advancement, the writer is quite satisfied 
that the company to whom his services are given are well | 
advised to adopt the four-cycle engine. He is thoroughly 
convineed that the four-cycle Werkspoor Diesel engines now 
running and in course of construction bear satisfactory com- | 
parison, a8 regards weight per horse-power, fuel consumption 
and price, with most, and perhaps all, of the large two-cycle 
jarine engines for merchant vessels now being built, and he 
speets that in point of reliability they will be superior, because | 
of the builders’ much longer experience of the construction of 
this type of engine. He ventures to think that experience | 
js « quite invaluable factor in the making of Diesel engines, and | 
that however good a new principle or departure may seem to be, 
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defects must of necessity develop. Every engineer who has 
heen in close touch with the manufacture and running of these 
engines knows how difficult it is to get metal and castings which 
will satisfactorily and continuously withstand the severe con- 
ditions and high temperature ef the Diesel engine, and eveu with 
the four-cycle engine many have been the cracked pistons and 
cracked cylinder heads which had to be condemned. With the 
two-eycle engine the heat generated on piston and cylinder 
heads is double that in the four-cycle, and it is highly probable 
that here may be a source of trouble with the two-cycle engine 
on a long run from this source. 

Che principal drawbacks associated with the two-cycle engine 
are, in the writer’s view :—(1) Double heat generation of pistons ; 
2) ports in bottom of cylinders making the permanent tightness 


of a liner doubtful ; (3) complications with scavenging pump ; | 


(4) higher fuel consumption, probably 15 to 20 per cent.: (5) 
no relief to moving parts, thus necessitating larger bearing 
urface ; (6) long trunk piston necessary to close ports in bottom 
of cylinder ; this long piston design does not make a desirable 
mechanical arrangement ; slight wear and tear of guide may 


result in “‘ seizing ’’ of piston. 
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significance, and after very careful thought he has come to 
the conclusion that for merchant vessels the four-cycle engine, 
apart from its supremacy by reason of its more economical 
fuel consumption, will continue to show such results in general 
economy and reliability as will long make it a very serious rival 
of the two-cycle engine, to say the least of it. 

The merits and demerits of the various oil-burning systems 
now claim attention, but before entering on this branch of the 
subject the writer thinks it well to accentuate the more salient 
advantages of oil fuel over coal. 

(1) The calorific heat value of liquid fuel is about 19,500 
B.T.U., as compared with good Welsh coal having 14,500 B.T.U., 
or about four of liquid fuel to three of coal. This means that the 
quantity of heat contained in equal weights of liquid fuel and 
coal is 25 per cent. greater in the case of the liquid fuel. Accord- 
ing to the description of the coal, there is a variation in favour 
of liquid fuel up to 35 per cent. Hence it arises that the con- 
sumption of liquid fuel contra coal in raising steam is less in the 
ratio of the above percentages, liquid fuel thus increasing the 
net deadweight of the vessel for cargo and reducing the required 
bunker space. 


| noiseless flame produced. 


the method consists of heating and atomising the oil fuel by 
means of steam from the boiler. The installation in its simplest 
form is made up of a small steam pump conveying oil from bunker 


| to daily supply tank, placed in some convenient position high 


up in stokehold or on easing. ‘The oil, after passing a filter 
gravitates to the burner, of which a good and simple type is 
shown in Fig. 2. 

The daily supply tank is usually fitted with a steam coil to 
facilitate the separation and settling of any water which may 
be mixed with the oil. On looking at the sketch of the steam 
burner it will be noted that the oil in passing through the 
internal tube is heated by the surrounding steam, while the oil 
fuel is thoroughly atomised by meeting and mixing with the 
steam at the removable nozzle. The burner is lighted by means 
of a few pieces of wood being ignited in some waste soaked in 
kerosene. Once started the proper amount of steam in fuel can 
be adjusted to a nicety, and a bright, smokeless, but not entirely 
There is, however, one great draw - 
back to burning liquid fuel with steam, in that the operation 
entails using a considerable quantity of fresh water, which 
must either be carried, thus reducing the ship’s deadweight 
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(2) Liquid fuel can be sorted in spaces where coal cannot be 
carried, viz., double bottom, peak tank, cofferdams, &c. 

(3) Bunkering can be done quickly and while steamer is load- 
ing, discharging, or receiving passengers on board. The import - 
ance of this fact in the case of a large passenger liner will be 
readily appreciated. 

(4) The trimming indispensable with coal is unnecessary for 
oil fuel, the latter being pumped direct from compartment to 
furnace ; hence a saving of manual labour and reduction in 
number of firemen. 

(5) No cleaning of fires is needful, and with no ashes to deal | 
with the stokehold remains clean, with resultant reduced cost 
of upkeep of stokehold and boilers. Again, no cleaning of fires 
being necessary no cold air can get access to the furnaces, so 
that leakage and other damage of boilers on account of unequal 
expansion and contraction is avoided. 

(6) Steam production can be readily adjusted, according to 
requirements, and the stand-by loss over banked fires largely 
avoided. 

(7) Great regularity in steam production, the maintenance of | 
better speed through dispensing with the cleaning of fires, and | 
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carrying capacity, or procured from sea water by means of 
evaporation, with consequent higher consumption of fuel. 
It is for this reason that sea-going vessels burning liquid fuel 
are rarely fitted with an installation of which the use of steam 
is a feature. 

Secondly, the consuming. of liquid fuel by means of com- 
pressed air. Of this it has already been observed that it com- 
plicates the plant by the addition of air compressors, thereby 
increasing first cost and expense of maintenance to an extent 
which, in the commercial aspect, greatly militates against its 
desirability. Nevertheless, the method is extensively adopted 
on warships, and it must be admitted that smokeless combustion 
is readily obtaiced and that the consumption of fuel is econo- 
mical. 

The compressed air burners work on the same principle as 
the steam burners, air pressure varying from 1 lb. to 5lb. The 
air is heated by passing through a pipe in furnace or through 
suitable heaters placed in uptake. The admission of air and 
fuel is regulated by hand wheels, which operate pinions and racks 
controlling the fuel and air tubes, so that the apertures are 
opened and closed as may be necessary.> 
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Fig. 4—IMPROVEMENT TO FURNACE FRONT FOR BURNING LIQUID FUEL UNDER FORCED DRAUGHT 


There is one more point to which it may be desirable to draw 
attention before changing the subject of the comparison of 
different types of Diesel engines, and that is, that experience 


has shown the advisability of occasionally examining and clean- | 


ing the pistons, particularly when heavy asphaltic or residual 
vils are used. 

With the four-cycle engine a low piston is used, the height 
being about 12in., compared with some 3ft. or 4ft., as depends 
the stroke of the two-cycle engine. The improved Werkspoor 


design permits of the piston being completely exposed for exami- | 


nation and cleaned in from ten to fifteen minutes. The piston 
is removed from the bottom, there being no loose cylinder covers 
and the eylinder head one with the liner. ‘This device has 
proved a great success and advantage, and in the case of the 
Jimo all pistons were examined and cleaned in a few hours 
without disturbing any pipes, valves or cams. Turning to the 
two-eyele engine, to the best of the writer’s knowledge, it entails 


i great amount of work and expenditure of time to do this. | 


There is the slacking back of heavy nuts which hold the cover 
and the removal of the entire cover with its fuel and cooling 
pipe connections, valve levers, &e., in order to get at the piston, 
which has to be loosed from the rod and lifted up in the usual 
way. Because of the restricted space on the gratings, only 
one, or at the most two, covers and pistons can be dealt with at 
time, and it can readily be imagined what this means in 
time and labour on a twin-serew vessel with two six-cylinder 
engines. 

The writer being himself a marine engineer of many years 
experience at sea, appreciates these facts in their full practical 


enhanced efficiency of boilers owing to absence of smoke and soot, | 
whence is derived a much cleaner heating surface than with coal | 
burning. | 

(8) Full steam can be maintained throughout long runs by 
| purely mechanical means, and the oil-fired ship is entirely inde- 
pendent of skilled firemen, an important consideration with 
mail steamers. 

(9) Wear and tear of boiler is less, as they are kept at a uniform 
temperature with closed fire-doors and fixed steam production. | 
(10) Greater efficiency of the boilers from more perfect com- 
bustion, with less air, less products of combustion, less heat lost 

in funnel, and with a hotter furnace. 

Oil fuel, as is well known, may be consumed with practically 
any type of steam boiler, and the following are the methods 
chiefly in favour :— 

(1) Mixing the oil with a steam jet and heating and atomising 
it by means of a steam burner of simple design, through which 
the oil is foreed under low pressure by means of a pump or of 
gravitation from a settling tank. 

(2) Using compressed air burners, which act on the same prin- 
ciple as steam burners, but which involve air compressors, 
thus rendering the installation somewhat complicated and 
expensive and reducing reliability. 

(3) The direct-pressure system without the use of steam or 
compressed air to atomise and burn the fuel. 


foregoing systems, with a few remarks as to which would be 
found to be the most advantageous under certain conditions. 


Thirdly, the direct-pressure system. This system is generally 
used for commercial purposes and can be utilised under either 
forced or natural draught. It may here be observed that the 


| forced draught method, as well as the natural draught, is well 
| adapted to burn liquid fuel and to secure smokeless combustion. 


The same furnace fronts may be used in each case for both oil 


| and coal burning, and conversion to either fuel can be accom- 


plished with facility and speed. Furnace fronts and arrange- 
ments for burning liquid fuel under natural and forced draught 
are shown in Figs. 3, 4, and 5. 

With the direct-pressure system the fuel is filtered and heated. 
and at a pressure of 30-100 lb. pumped through an atomiser—- 
burner—which is fitted in furnace front. On ignition the oil 
burns with a bright flame and so continues so long as a sufti- 
ciently high pressure is kept up and the temperature of the oii 
—varying, in accordance with the flash point, from 150 deg. 
to 200 deg.—is maintained. ‘The burners are set away by means 
of a torch or a piece of burning wood as soon as the oil has 
attained the required temperature, which, when lighting up, is 
brought about by circulating the fuel through the heaters. 
Various drawings are submitted showing complete installation, 
furnace arrangement, burners, &c. : / : 

Turning to the problem of safety and comparing the risk of 
burning coal and burning liquid fuel, the writer is convinced 
that if reasonable care be taken there is no more danger when 
using liquid fuel than when using coal, and that on considering 
the carriage and storage of both fuels, it would appear that 
liquid fuel can be carried with a greater measure of confidence 








In principle 
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It is proposed to give a short description of each of the 
| First, burning oil fuel by means of steam. 


than coal, in view of the liability of the latter to spontaneous 
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| 
combustion. It may further be urged that, unlike coal, liquid 
fuel does not deteriorate to any degree of loss in its calorific 
value. The measure of safety with which liquid fuel may be 
consumed in ships’ furnaces is largely dependent on the flash 
point of the oil. With the facilities for storage and burning now 
chiefly adopted in vessels using liquid fuel, this should not be 
Jess than 150 deg. Fah., unless special precautions have been 
taken in the shape of separate oil and gas-tight compartments 
for pump, heater, filter, &c., and even then the writer is of 
opinion that skilled attendance would be required in order to 
avoid accidents. 

The peculiarly penetrating nature of oil fuels, and especially 
of light oils, is well known, so that it is extremely difficult, if 
not impossible, to prevent small quantities of leakage oil from 
finding their way to stokehold bilge through either joints of 
fuel system or leaking seams or rivets of bunker. High-flash | 
oil is almost harmless as long as the surrounding temperature 
keeps well below its flash point. This has invariably been found 
to be the case, even when the fuel is close to the boilers in stoke- 
hold, and for this reason naked lights can be used in the imme- 
diate vicinity without fear of accident. But low-flash oil, 
besides filling the boiler-room with obnoxious and inflammable 
emanations, would readily catch fire from a spark or naked 
light. A signal advantage possessed by high-flash oil in the 
matter of safety is that, should, through negligence, a fire break 
out in the stokehold—-because, for instance, of liquid fuel being 
allowed to leak into bilge and there accumulate—it could readily 
be extinguished by a spray of cold water, for water would at 
once lower the temperature of the oil to below its flash point and 
prevent a continuation of the outburst. 

Contrary to the popular belief that water on burning oil 
makes matters worse, the writer has found that in dealing 
with burning liquid fuel of high flashpoint, there is no better 
and speedier fire-extinguisher than water, which, on board 
ship, is always at hand in abundance by keeping the ballast 
pump ready for the purpose, or in a loaded ship by simply 
opening the ash cocks. Liquid fuel and water mix easily 
on account of the specific gravity being nearly equal, 0.95 
and 1, while a mixture of liquid fuel and water cannot burn. 
The best means of preventing accidents in the shape of fire 
are, of course, cleanliness and a liberal use of the hoge in washing 
floor plates and bilge out occasionally. In thus removing 


advan: us, be fired partly with liquid fuel and partly with 
coal, and the conversion could be effected at sea without loss of 


| time or reduction in speed of vessel. 


The method under notice is equally adaptable to stationary 
or locomotive boilers on shore, and has importance in this 
connection, if only because of recurring coal strikes. The 
freedom of manufacturers who use steam from this source of 
possible iaterruption would be assured by the fact of their 
preparedness to burn liquid fuel in an emergency, and when 
the mining industry resumed its normal aspect reversion to 
coal would be simple, speedy, and inexpensive matter. Largely 
for this reason, no doubt, the subject of liquid fuel has of late 
enjoyed increased favour in this quarter, and signs are not 


| wanting that the introduction of a system which met all possible 


objections would result in a great impetus to the growing 
popularity of liquid fuel in our manufacturing centres. 

Having submitted this brief review of the advantages of oil 
fuel over coal for power-producing purposes, one must deal 
with three questions that would be asked by every business 
man :—{a@) What would be the price of this oil fuel? (6) At 
what points could it be obtained ? (c) Can regular supplies and 
stocks be relied upon ? With regard to the price of oil under 
existing abnormal conditions of insufficient transport facilities 
and consequent high freights, it is at present naturally higher 
than it will be when the fuel has assumed its right commercial 
position, and varies for each particular port in accordance with 
its distance from oil-producing centres. The writer is not 
inclined to go into the prices at which oil fuel can be bought 
at various European and Far Eastern ports under the now 
changing conditions. Suffice it to say, that with the enormous 
increase in the production of oil, we now witness the active 
opening up of new territories and the buildiag of so many 
tank steamers that the completion of a boat is almost a daily 
incident, the price of liquid fuel will soon fall to a level at which 
shipowaers throughout the great ports of the world will be 
compelled to admit its advantages over coal. And here the 
fact may be mentioned that of late the price of coal has advanced 
considerably, while even higher prices are apprehended in future 
years. Again dwelling, also, on the salient facts that a ton of 
oil in a Diesel ship does as much work as 4.5 to 5 tons of coal, 
that there is a marked saving in personnel and that there is an 
increased deadweight cargo-carrying capacity, it is clear oil 
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all trace of liquid fuel the risk of fire is likewise removed. With 
these few remarks the question of safety under liquid fuel 
burning conditions may be dismissed. 

No review of the advantages of liquid fuel burning, however 
cursory, should fail to refer to the need that must occasionally 
arise of converting the furnaces of liquid fuel burning steamers 
to coal. From the commercial aspect, indeed, this is a matter 
of much importance, and it may here be mentioned that to 
meet the requirements of vessels which trade to countries where 
coal is cheap and liquid fuel costly, or coal dear and liquid 
fuel cheap, as the case may be, and which, for this reason, 
find a liquid fuel burning system, inexpensive and speedy in 
installation, a great desideratum, the writer some years ago, 
in an effort to meet this want, designed a system which has 
yielded satisfactory results. 

With this method a steamer’s boilers can be converted 
in a few hours from coal to liquid fuel or vice verséd. The expense 
amounts to a few pounds for a couple of hundred fire-bricks 
and the ship’s own staff can effect the conversion without any 
trouble or delay to the steamer. As a matter of fact, coal and 
liquid fuel could, if so required, be burnt at one and the -ame 
time. For cargo and mail ships it would be a great advantage 
if they could burn at a moment’s notice and without expense in 
conversion, either liquid fuel or coal, as was the more economical 
under the immediate circumstances. Nearly all large steamers 
now have double bottoms, of which the capacity ranges from 
500 to 1500 or 200° tons. In this liquid fuel could be carried ; 
permanent bunkers need not be altered, but could be allowed to 
remain always available for the reception of coal. 

The reason big steamship companies are not at present 
adopting liquid fuel burning methods on their vessels un- 
doubtedly revolves about the problem of supply; and at the 
present stage of the evolution of liquid fuel it must be admitted 
that ample and continuous supplies could not be relied upon 
at their steamers’ various ports of call. For a steamship 
management to incur the possibility of delay to a liner in 
laborious conversion to coal burning because of the depletion 
of local liquid fuel stocks is naturally a position which they will 
not contemplate, and the arousing of their active interest in the 
subject must clearly await the removal of this disability. With 
the writer’s system this one great impediment to their adoption 
of liquid fuel is conclusively surmounted. As a demonstrable 
fact a steamer burning liquid fuel could in a few hours be made 
to burn coal, and the coal loaded into the ship’s “srg 


coal bunkers, the double bottom, as has been remarked, being 
reserved for liquid fuel. 


Again, some of the boilers could, if 
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must in some parts of the world entirely supersede coal, as, in 
truth, it has already done to a certain extent. 

Tt may be interesting to name a few ports where large stocks 
of fuel oil are kept. They are :—London, Rotterdam, Bizerta, 
Black Sea, Port Said, Suez, Colombo, Madras, Karachi, Bombay, 
Calcutta, Rangoon, Singapore, Balik Pappan, &c., and all over 

Zastern Hemisphere, Australia, America, &c., and within a 
comparatively short period oil fuel will be obtainable on all the 
principal trade routes of the world. In Borneo and Texas 
enormous quantities of fuel oil are waiting to be placed on the 
market as soon as sufficient tank steamers are available. 

The writer is well aware that, as a rule, shipowners are 
of a rather conservative disposition with regard to the adoption 


of new methods so entirely different from established practice, | 


but when the Diesel engine from its first appearance some 
twelve years ago as a power producer has so conclusively proved 
its enormous superiority in fuel economy, as well as in other 
respects, as compared with the use of steam, also for marine 
propulsion, there can be no doubt that it would be sound policy 
on the part of shipowners to avail themselves of its obvious 
advantages. 

As regards the use of fuel oil for steam boilers, the writer 
is of opinion that there is still an enormous field for its adoption 
for all classes of vessels, both those in service and in course of 
construction, and particularly so in conjunction with the turbine 
for war and passenger ships of high power. For, although 
high-powered Diesel engines have been recently built and are 
said to be running satisfactorily on the test bed, developing as 
much as 2575 horse-power per cylinder, some time and experience 
are no doubt yet required to develop engines of this power per 
cylinder into absolutely reliable prime movers for present-day 
Atlantic greyhounds or powerful war vessels. 
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“The Aviation Pocket-book for 1913,” by R. Bor- 
lase Matthews (London: Crosby Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate-hill, E.C.), is a little 
volume to which we are introduced for the first time. It 
is arranged in ten divisions under the following headings :— 
“ Air Pressure and Resistance,” “‘ Aeroplane Theory and 
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Design,” ‘‘ Structural Materials,” “‘ Engines,” “‘ Examples 
of Actual Machines,” ‘‘ Piloting and Aerial Navigation,” 
‘* Meteorological Data,” ‘‘ Military Information and 
Signalling,” ‘‘ Aero Clubs and Societies,” and “ Glossary 
of Terms Used in Flying.” A large amount of information 
is included in these various chapters, and the diagrams 
and curves used to illustrate the text are some of the 
plainest and most easily understood that we have ever seen 
in a book of this class. The drawings of actual machines 
are, though small, wonderfully clear and convey an exce!- 
lent idea of the various types of machine, though, naturally, 
they are not sufficiently detailed to enable machines to 
be built from them. Generally speaking, the data given 
would appear just such as are not contained in other 
books of reference. 


“The Universal Electrical Directory” (J. A. Berly’s). 
London: H. Alabaster, Gatehouse, and Co., 4, Ludgate-hill, 
E.C.—This is a book which we find most useful, and if 
we were asked to point to a section of it which was more 
helpful than the others we would say the continenta! 
section, for it gives names of manufacturers which it is 
difficult otherwise to obtain. The utility of the book sv 
far as general as contrasted with electrical engineeriny 
is concerned is enhanced by the fact that many firms 
whose business only remotely concerns electricity are also 
included. The general features of the book are too wel! 
known to need any but the briefest description. It is 
divided into four sections: the British, with 14,040 names : 
the Colonial and General Section. with 16,550 names; 
the Continental, with 7640 names; and the United States 
Section, with 6255 names. Each section is divided inty 
alphabetical and classified divisions, while in the case of 
the British Section there is a geographical division. Any 
section can be at once referred to by means of a thum|, 
index. Among the information afforded may be men- 
tioned addresses—pvoth postal and telegraphic—and we 
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| notice that in most cases the new London classification 
| has been included—telephone numbers, codes, particu 
| lars of electricity undertakings in the United Kingdom, 
| the British Colonies, and some other countries, including 
the nature of the supply, the system of distribution, capa- 
city of plant, voltage, periodicity, and the name of the 
chief engineer. A list of specialities appears in the British 
| Section. This list is arranged alphabetically according 
to the name of the article, followed by the maker's 0. 
agent’s name and address. : 

“The Year-book of the Scientific and Learned Societies 
of Great Britain and Ireland.” 1912. London: Charles 
| Griffin and Co., Limited, Exeter-street, Strand.—We have 
| just received a copy of the twenty-ninth annual issue of this 
| exceedingly useful book, which is always coming in handy 
| for reference purposes. Not only does it give the addresses 
| of a vast number of societies in these islands, but it also 
gives the officers for the current year, the times of meetings. 
| the rates of subscriptions, and the-papers which were read 
| during last session. It is divided into fourteen sections, 
| having the following titles :—‘* Science Generally,” “* Astro 
|nomy, Mathematics, and Physics,” ‘‘ Chemistry and 
| Photography,” ‘* Geography, Geology, and Mineralogy,” 

‘“* Biology, including Microscopy and Anthropology,’ 
‘** Economie Science and Statistics,’ ‘‘ Mechanical Science 
and Architecture,’ ‘‘ Naval and Military Science, 
“ Agriculture and Horticulture,” ‘‘ Law,’ “ Literature 
and History,” ‘‘ Psychology,” “* Archeology,” and “* Medi 
cine.” There is also a comprehensive index, so that one 
| has no trouble in finding what is wanted. The book is 
'compiled from information received from the secretaries 
| of the various societies, so that it is thoroughly reliable. 


| 








CHELSEA.—Sir 


Sourn-WesteRN PoryTecHNic INSTITUTE, 

lo: Alfred Cripps, K.C., will present the prizes and certificate: 
| to students of the evening classes and day college on March I4th, 
at 8 o’clock p.m. The laboratories and workshops, including 
| the new building, will be open to public inspection about 
9.15 p.m. 
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RAILWAY MATTERS. 





In Roumania a few locomotives were converted into 
oil burners as long ago as 1887. In 1911, out of a total 
of 595 locomotives, 499 used oil for fuel. About five- 
eighths of the fuel! is petroleum, one-eighth is coal from 
Cardiff and Westphalia, more than a seventh lignite, 
and one-tenth wood, 


AccorDING to Electrical Engineering, the Reichstag 
Committee dealing with the proposed electrification of the 
the Berlin Stadtbahn has suspended its sittings until 
further information with regard to the capacity of improved 
steam locomotives, the supply of current from outside 
supply companies, and the proposed increase in fares, has 
been obtained. 

We learn from a contemporary that the German 
Society of Mechanical Engineers offers a prize of £75 for 
the best treatise on annoying noises caused by city and 
street railways, their causes, and the best means of suppress- 
ing them; also similar prizes for a work on the heating 
of ears by steam, for one on cranes used in locomotive 
shops, and one of £100 for an investigation of car springs, 
with designs and formule. The formule heretofore used 
are believed to be inadequate. 

We hear that many petitions have been lodged in 
Parliament against the various Bills for the promotion of 
railless traction, largely on the question of compensation 
for wear and tear of roads belonging to outside authorities. 
‘he Speaker’s counsel has told the parliamentary agents 
that a general principle would have to be laid down, and 
that the Bills, which would all have to be considered by 
the same Committee, must be ready for grouping in the 
second week in April. He added that there would be no 
Easter holiday this year, and matters would be forwarded 
as much as possible. 

A RATHER novel method of repairing a concrete wall 
surface damaged by freezing before setting, was success- 
fully used in the case of a retaining wall on the Pennsyl- 
vania Railway at South Fork, Pa. The patch has now 
stood over fifteen months, and is apparently in as good 
condition as when placed. The faulty concrete was 
removed by a small hand pick to depths varying from lin. 
to 18in. The sound concrete exposed was carefully cleaned. 
Steel dowels were driven into it at Gin. intervals, and a 
light reinforcing mesh attached to the dowels. Forms 
were then placed for the face of the wall, the concrete 
thoroughly wetted and the holes filled with mortar. 


AmonG the several service cars included in the rolling 
stock of the Boston Elevated Railway is a high-powered 
work-car locomotive built by the company in its own shops. 
In general service this car hauls rails and construction 
material on the elevated division of the Boston Elevated 
tailway. Frequently it must haul four loaded cars of 
steel rails and at the same time keep clear of the regular 
service, The motors of this locomotive therefore are 
geared to the same speed as those operating on the passen- 
ger trains. The car is 46ft. 4in. overall and 32ft. 3in. 
hetween centre pins and weighs completely equipped 
81,350 1b. Four 160 horse-power 600-volt box-frame 
motors are used to propel this locomotive. 

THE report for 1911 of the general manager of the South 
African Railways and Harbours states that at the end 
of the year the open mileage was 7546} miles, whilst 
about 913 miles were under construction. The earnings 
were 12 millions sterling, including over two millions from 
coal, and the expenditure £7,217,000, the surplus being 
£4,887,000. The results obtained from two engines built 
at Durban have convinced the chief mechanical engineer 
that the policy of building locomotives and boilers in the 
Durban and Salt River workshops should be considerably 
extended as soon as these shops have been enlarged. 
Schemes for enlarging and improving the equipment of 
these shops have been put forward. It is estimated that 
the average annual requirements of locomotives and 
rolling stock for renewals alone, and apart from the addi- 
tional stock required for new lines, will amount to 60 
engines, 80 coaches and 560 wagons. The value of the 
principal stores purchased during 1911 amounted to 
£3,258,051, of which £1,810,550 was the value of goods 
purchased locally, and £1,447,501 the value of goods 
obtained through the office of the High Commissioner in 
London for the Union of South Africa. The following 
are among the chief items of this expenditure :—Bridge- 
work, £15,194; coal (steam and smithy), £394,407 ; iron 
bars, &e., £39,961 ; galvanised corrugated iron, £18,155 ; 


locomotive, carriage and wagon spares, £413,393 ; 
machinery, £23,096; oils, £75,119; permanent way 


materials, £454,458 ; rolling stock, £381,708; and steel, 
£31,151. 

A CONSIDERABLE amount of work is at present going on 
in connection with the London Tube Railways. Good 
progress is being made with the extension of the Baker- 
street and Waterloo Railway from Edgware-road to 
Paddington, and it is expected that the work will be 
completed in time for the exchange station at Paddington 
to be opened in a couple of months’ time. According to 
the Railway Gazetle, escalators will he provided at the 
new station to give access to and from the street and 
Paddington and Praed-street stations. The engineering 
difficulties connected with the construction of the circular 
loop, mostly under the river, for the Charing Cross, Euston 
and Hampstead Railway, are being admirably met, and 
it is anticipated that it will be opened in the summer. 
When the work is completed it will form an exchange 
station to and from the District and Baker-street and 
Waterloo railways, and will provide better facilities than 
at present for exchange between the District and Baker- 
street and Waterloo. Escalators will be provided between 
the respective stations. The substitution of transverse 
sleepers of Jarrah wood and bull-headed rails for the 
longitudinal timbers and bridge rails originally laid down 
on the Central London is making satisfactory progress. 
It is a delicate task, as the present rails and longitudinal 
timbers have to be removed before the new sleepers can 
he laid down. The work has, however, been accelerated 
hy putting together a rail length—the two 42ft. rails laid 


and keyed in the chairs and the latter secured to the 
sleepers—in the shops at Shepherd’s Bush, and conveying 
the whole bodily to the site by means of special trucks, 
which are propelled by electric batteries as the current 
is off the rails. 





NOTES AND MEMORANDA. 


Ir is pointed out in an article in the Chicago Mining 
and Engineering World for January 25th, that most of 
the world’s platinum still comes from the Ural Mountains, 
a small quantity being recovered in the United States from 
the gold places of northern California and western Oregon. 
This production, from a table furnished by the United 
States Geological Survey, was highest in 1906 with 1439 oz., 
and now amounts to 8000z., valued at £6960. The 
estimated Russian output for the past year is 310,150 oz. 
Columbia produced 11,750 oz., and Australia and Canada 
contributed small quantities, not estimated. 





THE advantages and disadvantages of hydroplanes are 
much the same as those of the ordinary aeroplane. Their 
main disadvantages are the difficulty of landing in a rough 
sea, and the fact that on alighting the supporting planes, 
&c., are liable to cause instability if there is much wind. 
They Have, however, one great advantage over aeroplanes, 
viz., that they can be made larger and carry greater useful 
load, as they are not limited in space for starting. Improve- 
ments necessary are as for aeroplanes, viz., flexible give- 
and-take supporting surfaces and, further, suitable arrange- 
ments for folding up these surfaces when floating on the 
water. These airboats appear to be a very promising 
type of aircraft, and it is to be hoped that their construc- 
tion will continue. 


“cc 


A PAPER on “‘ Sulphur and Oxygen in Tron and Steel ”’ 
was read a few days ago before the Scotch Branch of the 
British Foundrymen’s Association by Dr. C. H. Desch. 
The presence of sulphur in iron was shown to be most 
deleterious to the metal when it existed in the form of iron 
sulphide, which, having a lower melting point than the 
iron, was able to encase the crystals in a very brittle mesh- 
work. With the addition of manganese, however, and 
the formation of a double sulphide of iron and manganese, 
this was much less harmful owing to its higher melting 
point. This property entailed its separation from the 
metal before the iron solidified. In the case of steel too 
much sulphide produced brittleness. The effect of oxygen 
was to produce oxides in steel, it being very infrequently 
met with in iron. The inclusions found in burnt metal 
were said to be capable of largely increasing the tendency 
of the metal to corrode rapidly, and similar defects were 
apt to be set up by welding. Silicates were also formed, 
and either alone or in conjunction with the sulphides 
produced sources of weakness in the metals containing 
them. 


AccorRDING to a contemporary, the new standard copper 
specification proposed by the American Society for Test- 
ing Materials, although it has met with approval by many 
American users and manufacturers of copper, is most 
unsatisfactory as compared with the high-class copper 
approved by English users and makers. It lays too great 
a stress on the electrical conductivity test. The cause 
of this is, probably, the adoption of electrolytic methods 
of refining on a vast scale in America, giving as a product 
very pure copper, excellent for high-conductivity wire 
and brass alloys, but inferior for wearing purposes, and 
by this specification tough arsenical copper, which has 
valuable properties and distinct uses, is barred. A point 
overlooked by the American committee is that it is im- 
possible to work the non-arsenical oxygen copper it 
recommends. For electrical work the specification is 
important, but for copper for sheets, tubes, rods, &c., 
it is considered valueless and even misleading. It is 
suggested that bending tests, opening tests, tensile tests 
and limitations to the amount of the impurities are 
required, 


In a recent lecture before the Roval Institution, Pro- 
fessor Sir J. J. Thompson dealt with the nature and con- 
stitution of the atom, and referred to the increase in the 
knowledge of the atom by the recent discovery of its 
electrification. It had recently been shown that though 
the atom might be combined with other atoms and sub- 
jected to all manner of chemical reactions, it still retained 
its nature, if not its habits. The change in its habits 
depended entirely on its associates in chemical com- 
bination, and as an example of this, Professor Thompson 
pointed out that while the same kind of atoms are found 
in prussie acid and water and in.bread and water, the 
properties of the two are by no means identical. He also 
showed that the atoms of oxygen might be magnetic when 
alone and non-magnetic when in compound. In recent 
years it had been learned that although the atom was 
subject to these changes in compound association, it con- 
tained qualities which it never lost, no matter what its 
associations might be, and one of the most remarkable of 
these was its characteristic radio-activity. This suggested 
the theory that the atom consisted of a shell and a core. 
The shell might change very radically in character as the 
atom passed from one compound to another, but the core 
of the atom remained unaltered through any chemical 
change brought to bear on it. The surface of the atom 
only was variable ; the rest of it was unalterable. 


” 


WritiNn@ on “ Valves in Pipe Lines ” in the columns of 
the Power User, Mr. J. S. Leese points out that the abuse 
of valves is a common cause of accident in the steam power 
plant. A valve in a live steam line, he maintains, should 
never be opened or closed quickly. In one recent accident 
a stop valve chest exploded under water hammer set up 
by turning live steam into a cold and badly drained steam 
pipe. In another case an explosion occurred owing to 
unbalanced pressure at the initial opening of a boiler stop 
valve. This raises the question, why should not. all valves 
on live steam lines be provided with by-passes? The 
extra cost would be justified by the lessened risk to life 
and property. Where there is admittedly such a risk 
it would appear to be almost criminal not to take every 
possible precaution to guard against accident. A prolific 
cause of accidents, Mr. Leese goes on to explain, is the 
tightening of leaking valves with spanners and crowbars. 
A recent case, resulting in the killing of one man and 
maiming two more for life, occurred when a valve yoke 
broke under this treatment, allowing the steam to lift 
the throttle and carry the water of condensation into the 
steam chest, blowing the steam chest cover out by the 
foree of its impact. A valve should in no circumstances 
be closed further than it can be with the hand-wheel 
supplied with it ; if it leaks then, it is high time to take it 





down and examine it for the cause of the leakage. 











MISCELLANEA. 


THE production of cement in Russia is developing 
rapidly, and new works are springing up and old works are 
extending their plants, notably around St. Petersburg and 
in the Baltic and South Russian districts. The result is 
that importers are feeling the effect of the home production 
very keenly. Although the price of the imported article 
has been lowered in order to combat Russian competition, 
this measure has so far been unsuccessful. 





Ir is reported that a contract will be placed shortly for 
a third graving dock at Rosyth. The original plan 
showed only one dry dock, but subsequently a contract 
was placed for a second dock, at a cost of approximately 
£250,000. The third dock will make Rosyth the finest 
repairing depét on the East Coast. Meantime the deepen- 
ing by 5ft. of the submarine basin has been completed, 
and although the contractors are experiencing a dearth 
of labour, the other operations are well up to schedule 
time. 


THE installation of automatic acetylene lights has been 
recommended for the improvement of the lighting of the 
Western Australian coast. The Federal Government 
expert suggests the use of lights ranging from 200,000 
candle-power to 1500 candle-power. The former lights 
would be in the charge of attendants, the latter automatic 
in action. A huge acetylene buoy is also nearing com- 
pletion at Boston, Lincs. The charge is one ton of 
carbide, and is calculated to last the full year. The 
buoy is being built to the order of the Boston Harbour 
Trust, and will replace an oil light. 


At a meeting of the South Staffordshire Iron and Steel 
Institute, at Dudley, Mr. R. A. Brown read a technical 
paper on “‘ The Re-Solution of Carbon in Solid Cast Tron.”’ 
In introducing his subject he said that in grey pig iron the 
greater part of the carbon existed in the form of graphite, 
which was an extremely infusible substance. When the 
iron was re-melted this carbon was dissolved at some 
temperature below the melting point of the cast iron as 
a whole, and evidently, therefore, graphite must be 
soluble in solid cast iron. It might possibly exist in solu- 
tion as elemental carbon at this high temperature, though 
it was generally believed to be present in the form of 
carbide of iron, dissolved in the iron. The object of his 
researches had been to determine the extent to which 
graphite was soluble with solid cast irons and the influences 
which governed this solubility. It was hoped, if possible, 
to co-relate density changes with the expansions recorded 
by Keep, Turner, and other observers. 


TuE following interesting remarks were recently made 
by a speaker at a meeting of gas engineers :—“ Electricity 
has utterly failed to justify the claims of its advocates 
to the confidence of the public. The frequency of break- 
downs in supply, sometimes involving whole towns or 
large districts and important business centres in all the 
inconvenience and danger of sudden extinction of lights, 
the recurrence of disastrous fires through short-circuiting, 
fusion of wires, &c., explosions through gasification of 
insulating material, and the danger to life and limb in 
the liability to contact with ‘ live’ wires, are all making 
their legitimate impression upon a public which is pro- 
verbially apathetic but very much in earnest when it 
wakes up to the fact that it has been imposed upon. 
There are not wanting signs of that awakening, and the 
absurd falsehoods promulgated by the Press advocates 
of electricity for cooking and heating are doing no little 
good by exhibiting the lengths to which misrepresentation 
is carried.’ Comment is needless. 


A LOCOMOTIVE coaling station of reinforced concrete 
of 2000 tons capacity, spanning seven tracks, has recently 
been completed at the Green-street yard of the Phila- 
delphia and Reading Railway at Philadelphia, in connec- 
tion with track elevation work in and about the city. 
The building is supported on seven rows of five columns 
each, and one end walk transversely, the rows of columns 
being placed parallel to outer lines of tracks. The floor 
of the pockets is of sufficient height above the rail tops 
to permit the largest engines to take on coal and dump 
ashes. The framework of the building is of structural 
steel and the walls, partitions, and floors of the coal pockets 
are of reinforced concrete. The building is divided into 
twelve pockets equipped with two coal chutes each and 
machinery for handling 100 tons of coal per hour. The 
ash handling machinery has a capacity of 250 yards per 
ten-hour day. Coal is dumped from cars into a hopper 
situated below the track at the west end of the building, 
from which it is elevated and distributed to the pockest 
by machinery. 

Prians for utilising the tidal motion of the sea have 
often been suggested, without coming to much. How- 
ever, the first serious attempt to use it for the production 
of energy will shortly be made at Husum, on the Schleswig- 
Holstein coast of the North Sea, where, between the 
Isle of Nordstrand and the mainland, a reservoir of 4000 
acres is to be created by means of embankments. Accord- 
ing to the Electrical Review, this reservoir will be sub- 
divided by another embankment into an upper and a 
lower tank, communicating by sluices with the shallow 
inland sea, on the one hand, and the turbine plant, on the 
other. The scheme is based on the assumption of a 
uniferm tidal amplitude of 3 m., the lowest ebb and highest 
flood each time reaching the same level, and their differ- 
ence of level always being 3m. Under this assumption 
the working of the plant will be as follows :—When the 
water in the sea is higher than in the upper reservoir, 
this will be filled through the sluices; if, on the other 
hand, the water in the upper reservoir be at a higher 
level, this will flow off through the turbines, thus actuating 
the latter. This would commence some time after the 
beginning of low tide, and cease shortly after the beginning 
of high tide. An opposite process is to take place in the 
lower tank. When the water in the sea is higher than in 
the tank, it will flow in through the turbines, thus starting 
these some time after the beginning of high tide, and 
stopping them some time after the beginning of low tide. 
If the water in the sea be lower than in the tank, water will 
flow from the latter through the sluices into the sea. 
The turbines are to yield 5000 horse-power, driving 
dynamos which will work without accumulators, thus 
communicating their output directly to the supply 
system. 
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THE ARNIBERG HYDRO-ELECTRIC POWER STATION, SWITZERLAND 


( For description see page 217 ) 











OF STATION INTERIOR 


Fig. 7—3000 HORSE-POWER TURBINE AND GENERATOR 








Fes. 28, 1913 


THE ENGINEER 


227 








AGENTS ABROAD for the Sale of “ THE ENGINEER.” 





AUSTRIA.—F. A. Brocknavs, Seile 4, Vien 
SUENOS AIRES.—F. Burois, Cangallo 641; Oficina, 14. 
CHINA.—Katty any Waxsu, Limirep, Shanghai and Hong cone. 
EGYPT.—F. Demer, Fince anp Beviannve gy en ebuild ngs, Cairo, 
FRANOR--Borvaay anp Cuevitiet, Rue de jue, Paris. 
Cuare.or & Ciz., _ peupeine, w, Beas 
GERMANY. hone AND Co. renstrasse, Berlin. 
F. A. Brocxnavs, Yabo: A. Ra Geinitged Leipzic. 
INDIA.—A. J. Compriver axp Co., Railw: y Bookstalls, Bombay. 
cin. Bruie: Fratxli cmd Corso Um 
Derken anv Rocno., Naples. 


berto, 
Turin; Unrico Hosru, Milan 
JAPAN.—Ketty anp Wasn, Liurrep, Yoko! 
Z. P. Marvya anv Co., Tokyo and Yokohama. 
RUSSIA.—C, Ricker, 4, Nevaky Prospect, St. Petersburg. 
8. AFRICA —Wa. Dawson axp Sons, a. 4%, ‘Sea-street Ly tes ae: 
ED, ban, 
8. 





's News Acency, 52, Pritchard-street, smanieetiongs Hanpet 
Hovse, Liairep, Eloff-strcet, Johannesb 
Tux Evorverr is filed at the offices of Mr. Victor S. Weurorp at 
Johannerburg and Durvan, Natal. 
AUSTRALIA.—Gorpon anp Gorca Loarep, Me)bourne, Sydney, Brisbane, &c. 
Metvitte axp Mutts, Melbourne. 
Turner axp Henperson, Hunter-street, 8 4 
NEW ZEALAND.—Gorpon anp Gorcn, Linrrxp, W e inom and Christchurch, 
PTON AND - Auckland ; Crass, J. W., N 
CANADA-Dawers, W anp Sons, Liwrep, ‘wanning.c haters, Toronto. 
Gorpon anp Goren, tae Be, Be y-street, T 
Mowrreat News Co St. James-street, Montrea 
‘ononto News Co. PYongestreet, Toronto. 
CEYLON.—Wisavartwa ano ands —. 
JAMAICA.—Soxzes axp Cock1na, bone 
STRAITS SETTLEMENTS.—Keuty axp 5 ee Lrurrep, ay oe 
UNITED STATES OF AMERICA,—Interxational. News Co d 85, Duane- 
street, New York ; Supscriprion — Co., Chicago. Advertisement 
Representatives for the United States, J. "Rotaxp Kay Co., Teutonic 
Building, 172, Washington-street, go U.S.A. 





Subscriptions received at all Post-offices on the Continent. 








SUBSCRIPTIONS. 


Tue ENoingeR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) £0 148, 6d. 
Yearly (including two double numbers) £1 Od. 
CiorH Reapine Cases, to hold six issues, 2s, 6d. each, post free 2s, 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tuk ENGINKER weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to Tuk ENGINEER, and accom- 
panied by letter of advice to the Publisher. 

Tun Paprer Copies. 
Half-yearly £0 188. Od. 
Yearly £1 168, Od. 


Tick Paper Copies. 
Half-yearly £1 Os. 3d. 
Yearly .. .. £2 Os. 6d. 

(The difference to cover extra postage. 
c a eriptions :— 
in oo edition 
Thick ae 


ADVERTISEMENTS. 


pn and Wanted Advertisements of four 
lines and under is three shillings, for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When an 
advertisement measures an inch or more, the charge is 10s. per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in ‘Tug Enoinger Directory,” which is 
sent st free on application. All single advertisements from the 
country must be accompanied by a remittance in payment. Serial 
advertisers can alter the text and illustrations as desired, subject to the 
approval of the Proprietors of Tuk ENGINEER. Alternate advertisements 
will be inserted with all practical regularity, but regularity cannot be 
guaranteed in any such case. All except weekly advertisements are 
taken subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Monday morning in 
each week. 

Letters relating to Advertisements and the Publishing D 


Paper are to be addressed to the Publisher, Mr. Sydney 
Letters to be addressed to the Editor of Tuk ENGINERR. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 133852 Central. 


£1 11s. 6d. per annum. 
£1 16s. Od. ,, ” 


4” The charge for Situations O; 


rtment of the 
hite ; all other 








PUBLISHER'S NOTICES. 





*,* Weth this week’s number is issued, as a Supplement, a Two- 
page Drawing of the Pelton Wheel Turbines at Arniberg Power 
Station, Switzerland. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutitated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 








CONTENTS. 





Tuk ENGINEER, 28th February, 1913. 


SUPERHEATED STEAM—Its EFrect UPON CYLINDER POWER IN PRACTICE. 
No. LI. (Illustrated.) . 

A Nore on Cam ROLLER CLEARANCES. (ilustrated.) 

THE PAINTING OF IRON AND STEEL. No. 

THe ARNIBERG HypRo-kLECTRIC POWER ATO “(lustre ated.) 

AN AvTomatic E.vectric Lieut PLant. (Illustrated.)  . 

FOUNDERING OF THE REGINA MARGHERITA IN GENOA HaRpot R. (Illus:) 

Liqui Fue. as A Sourcs oF ENERGY FOR THE PROPULSION OF SHiPs 
AND ITS PROVED ADVANTAGES OVER COAL. — 

Books OF REFERENCE : toy san ak 

RAILWAY MATTERS ..  .. 

Notes AND MEMORANDA 

MISCELLANEA . 

LEADING ARTICLES—The Diesel Marine Engine in Use- 
Midland Railway... a 

A Forth and Clyde Ship Canal 

Tue TRAIN DIspATCHER IN ENGLAND 

LITERATURE ; : 

OBITUARY ; 

ENGINEERING PROGRESS ABROAD 

INSTITUTION OF CIVIL ENGINEERS 

Lerrers TO THR Epiror. . 

Mopern CONDENSING SYSTEMS. (iltustrated.) 

INSTITUTION OF NAVAL ARCHITECTS .. . 

ForRTHCOMING ENGAGEMENTS.. .. 

Tue Iron, Coat, AND GENERAL TRADES OF 
HAMPTON, AND OTHER DistRICTS 

NOTES FROM LANC ASHIRE > 

THE SHEFFIELD DistTRIctr 

NortH oF ENGLAND : 

NorEs FROM SCOTLAND .. . 

WALES AND ADJOINING COUNTIES | 

AMERICAN NOTES ‘ 

PERSONAL AND BUSINESS ANNOUNC EMENTS 

Nores FROM GERMANY, FRaANcE, BeLe@ium, &c. 

British PATENT SPECIFICATIONS. (illustrated.) : 

SELECTED AMERICAN PATENTS. (Illustrated.) 


Two-PAGE SUPPLEMENT—PELTON WHEEL TURBINES AT hema Fouts 
Station, SWITZERLAND, 


PAGE 


1) 216 
-. 216 
. 217 
220 
221 





_ —Anxiety on the 
99 


BIRMINGHAM, WOLYVER- 












TO CORRESPONDENTS. 


a In order to avoid trouble and 


letters of addressed to the public, and 
Sor insertion in this column, must in all cases be accompanied 
by a large envelope legibly d to 


ir destina- 

tion. No notice can be taken of communications which do not comply 
with these instructions. 

cg SB ttn Chenin fot peotee & Tan Sere. by meee 

be accompanied by the name and of the 

not pesca bea Sor publication, but as a proof of food faith. No notte: notice 
whatever can be taken of anonymous communications 

42 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








THE ENGINEER. 








FEBRUARY 28, 1913. 





The Diesel Marine Engine in Use. 


A FEATURE which renders the paper read by 
Mr. Zulver, before the Institution of Marine 
Engineers, and reproduced elsewhere in this issue, 
one of great value and importance is that it con- 
sists of a collection of actual facts from log books, 
and not of what is hardly more than guess work, 
as has been the case with previous papers of a similar 
nature. Mr. Zulver is the superintending engineer 
of the Anglo-Saxon Petroleum Company, and has 
some sixty ships under his charge, all of which use 
oil fuel in one form or another, and all the figures 
given in the paper are extracts from their log books, 
and are therefore of high value. Beyond this, the 
Vulecanus—which is one of the Anglo-Saxon Petro- 
leum Company’s fleet—is the only motor ship of any 
size which has been employed for more than a few 
months in actual service, so that what is said in the 
paper as to the performance of the Diesel marine 
engine has a special value, due to its being founded on 
actual experience. We cannot help congratulating 
the author on the departure he has made from usual 
practice in omitting almost entirely any mention of 
fuel consumption per indicated horse-power. Instead, 
he follows the usual shipping practice and gives his 
figures in terms of consumption for twenty-four 
hours for a given displacement at a given speed, and 
his comparisons are made under these conditions. 
The paper deals with the use of liquid fuel both 
under boilers and in the cylinders themselves, and 
under the first head he quotes some really remarkable 
figures as to the advantages to be gained in the 
direction of speed. He gives the best twenty-four 
hours’ run of the s.s. Conch when using coal, as at 
the rate of 10.2 knots, while the best twenty-four 
hours’ run when using oil in the furnaces was a knot 
and a-half faster on the same amount of cargo carriage 
in each case. At the same time, the consumption 
was reduced from 33 tons of coal to 22.5 tons of oil 
per twenty-four hours. The gain in speed, the author 
points out, is entirely due to the ease with which a 
steady pressure of steam can be maintained when 
using oil, owing to the absence of manual stoking. 
The further advantages which he has found to 
follow on the use of oil fuel are fully set forth in the 
paper, together with some very useful information as 
to the best methods of burning the oil. 

It is, however, with the experience gained from the 
use of the Diesel engine at sea that we are chiefly 
concerned, and the most startling facts are to be found 
in connection with the comparison of the Vulcanus 
with a steamship “ of slightly less carrying capacity.” 
This comparison is based on extracts from the 
logs extending over a period of two years, and 
the almost incredible statement is made that 
the Vulcanus consumed on the average only two 
tons of oil per-day over the whole of that period, 
whereas the steamship burned 11 tons of coal per day. 
From a rough calculation we have made, based, 
we must admit, on somewhat meagre data, we should 
judge that the steamship is not fully up to the most 
economical modern practice, but even allowing that 
she is an excessive coal eater to the extent of 10 per 
cent., the consumption would still be five times that 
of the motor ship by weight, a result far higher than 
we should have looked for or than we have seen claimed 
by the most enthusiastic supporter of the internal 
combustion engine, and confirmation from other 


ships is earnestly to be desired. The result, 
looked at in another way, means that with 
coal at 15s. per ton, the price of the oil may 


rise as high as 75s. per ton, and the two ships 
would still be on an equality under the head of cost 
of fuel. There are, as Mr. Zulver points out, other 
advantages which the motor ship may still claim. 
There is, for instance, the 12 to 15 per cent. greater 
cargo carrying capacity which the oil ship has been 





found to possess and which is worth at the present 
rate of freights some £2500 per annum. There is 
also the saving of £2 14s. 2d. per day for crew, and 
there is, in addition, the fact that the motor ship 

n “steam” for no less than eighty-eight days or 
something over 10,700 miles without having to re- 
bunker. This alone is worth a vast amount in the 
saving of the harbour dues necessary simply to refill 
bunkers, to say nothing of the possible losses due to 
short weights which prevail in some ports. It also 
shows how far it is possible to defeat the oil com- 
panies with regard to the heavy charges now ruling 
for oil in this country and on the Continent by taking 
in bunkers only at those ports where oil is at a reason- 
able price. Another matter which has undoubtedly 
been the source of grave misgiving on the part of 
the shipowner is the amount of wear and tear to which 
a Diesel engine would be subject in the course of its 
life. This, too, the author deals with in a manner 
which must be satisfactory to those who either have 
installed or are contemplating installing this form of 
motive power. He points out that the greatest 
amount of wear in any of the six cylinders of the 
Vulcanus is 0.8 mm. in the two years that the ship 
has been at work, and he comes to the conclusion 
that the cost of up-keep will be less than that of the © 
steam engine. This, we may say, is the only point 
upon which the author leaves the solid ground of 
fact to enter the realm of speculation. That specula- 
tion is, however, in reality based upon a solid founda- 
tion in that he states later on that “ the wear and tear 
of the moving parts is less than is usually found in 
marine engines,’ and we may add that there are no 
boilers, which, especially as they get older, are the 
cause of a large part of the usual expenditure in up- 
keep on the steamship. It is a somewhat curious 
thing that the most frequent source of trouble 
appears, from the paper, to have been due to stuck 
and broken piston rings, so much so that instructions 
are given to the company’s engineers to examine the 
pistons every two or three weeks. As both the 
Vulcanus and the Juno are fitted with Werkspoor 
engines, the engineer is able .to do this “ in fifteen 
minutes,” owing to the arrangement provided in 
that design with which we have dealt almost ad 
nauseam. We again lay stress on this, however, as 
in the discussion on the paper read by Lieutenant 
Markham before the Institution of Automobile 
Engineers last year, most speakers laughed at the 
bare idea of the necessity for the examination of 
pistons in these days. Mr. Zulver’s ounce of practice 
is worth a ton of such theory. He also raised an 
argument against the removal of the pistons from 
above which is new to us, when he pointed out that 
there would not be room on the platform for more 
than one or two of the covers at a time, even if they 
were strong enough to carry the weight. Finally, 
he gave in the course of the paper, though it is not 
in the text, a valuable piece of information as to 
means for the prevention of trouble with the exhaust 
valves. By keeping the temperature of the exhaust 
gases down to 380 deg. Celsius he has found that 
these valves do not pit or corrode, and he attributes 
most of the trouble that has arisen in this direction 
to attempts to overload the engine. He further 
makes use of these pyrometer readings in the exhaust 
pipe asa rough-and-ready indication by which to 
ascertain whether his cylinders are all working pro- 
perly, any rise or fall indicating some want of adjust- 
ment in the fuel valves. 

We have dealt with this paper at some length on 
account of the great value which we attach to results 
from actual experience, of which the paper is full. 
Many of the claims are, as we say, greater than those 
which most people have dared to put forward, and 
when they are duly substantiated by the logs of 
other ships, will do away almost entirely with the 
most serious objection which has been felt to the 
more extended use of the Diesel engine, namely, 
the present high cost of the fuel, since, if there is 
no mistake in the comparative rate of consumption 
shown in the two ships compared in the paper, it 
is now shown to be possible to run a motor ship 
economically with oil at a price five times that of 
coal. We are pleased to note, however, that Mr. 
Zulver is of the opinion that when the large amount 
of fresh tank tonnage which is at present under con- 
struction can be put into service the present price of 
fuel will come down considerably. 


Anxiety on the Midland Railway. 


THERE are disquieting rumours of a railway strike, 
and the next move of the men is awaited with some 
anxiety. There are two causes for uneasiness. 
One is the intention of the three principal railway 
unions to amalgamate ; the other is the disturbance 
on the Midland caused by the dismissal of a guard 
for disobeying the orders of his foreman. The 
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amalgamation of the unions is, for the moment, to 
be regarded with satisfaction, for some weeks must 
pass before the final arrangements are completed, 
and in the meantime it is improbable that a strike, 
involving the unions in a great deal of extra work, to 
say nothing of other difficulties, will be entered upon. 
In a sense, therefore, the amalgamation is acting as a 
brake upon any precipitate outbreak due to the dis- 
pute on the Midland, but whatever trouble there 
may be in store will centre round this dispute. It 
will be well, then, to consider it with some closeness. 

It is well known that the men on the Midland— 
or, let us say, more precisely, a section of them, 
for discontent is by no means _ general — insist 
that the company is victimising them for the part 
they played in the strike of last year. So strong is 
this feeling that the Board of Trade recently appointed 
an eminent lawyer to examine the charges, with the 
result—already recorded in these columns—that out 
of twenty cases brought forward more than half 
had to be withdrawn, and out of the remainder in 
but a single instance was the company held to have 
acted unfairly. This decision was unwelcome to 
the men—they are, we believe, still in correspondence 
with the Board of Trade about it—and they are on 
the lookout fora new casus belli. This they profess to 
have found in the case of the guard Richardson. This 
guard was instructed by his foreman, probably a train 
dispatcher recently appointed on the Midland, to take 
out a train with a smaller brake van than the regula- 
tions prescribe. The foreman, it is reported, telephoned 
to headquarters and had his instructions confirmed, 
but the guard still refused to obey him. His dis- 
missal followed. He appealed against the decision 
to the superintendent, to the general manager, 
and finally to the board of directors, and one and all 
agreed that he had been insubordinate and that he 
must leave the service. At first sight the guard 
would appear to have right on his side. The rule- 
book lays it down that a certain weight of train 
must have a brake van of a certain class. He in- 
sisted on the letter of the regulation being observed ; 
the foreman followed the spirit of it. As far as our 
information goes, there was never any question of 
danger to the train, for all the regulations leave a 
good margin of safety, and the foreman, acting on the 
discretion which it was perfectly right that he should 
use, decided that it was better to go behind the rule 
than delay the traffic. Many such regulations are not 
binding, and are to be regarded rather as guides than 
absolute laws which may not be broken. It is highly 
probable that Guard Richardson himself had many 
times consented to departure from them. It is, 
of course, possible to imagine cases where disobedience 
to the orders of a superior is rather to be commended 
than blamed, but there is not a particle of evidence 
that this was such a case, and Richardson could have 
put himself entirely in the right by obeying the 
instructions of the foreman and then at the end of the 
journey laying the matter before the superintendent. 
He refused to adopt this course, and his punishment 
followed. It is impossible when we review the 
guard’s action at the time and subsequently to 
believe that he was inspired by no other motive than 
that of duty. His disobedience to the foreman, 
he must have recognised, would cause inconvenience, 
whilst obedience would have had no ill effect on him 
or on his train. Subsequently to his dismissal 
he was a party to an attempt on the part of the union 
to appear before the general manager and board of 
directors as his advocate. Now, this was clearly 
one of those cases where a man could speak for him- 
self as well as the union could speak for him. It 
was a purely individual case ; there was no question 
of a group of men being affected, as in changes of 
hours or rates of wages. The matter was one wholly 
between Richardson himself and his foreman. It 
was not a labour dispute in any sense of the word, 
but no more than a question whether a particular 
man was justified or not in disobeying a superior 
officer. Managers of railways are not infallible, 
and from time to time it must happen that regulations 
laid down by them display some fault in actual service. 
Clearly it is the duty of all servants of the company 
to do their utmost to get those faults removed. 
If difficulties arise in working, those difficulties 
should be pointed out to the managers in order that 
some means of avoiding them may be devised. Dis- 
obedience is certainly not the right course to pursue, 
for without obedience the management of railways 
would fall to pieces. 

It is impossible to separate the case of Guard 
tichardson from the general unrest on the Midland 
Railway. We do not suggest for a moment that his 
insubordination was prompted by any desire to cause 
trouble; we do not believe it was. But, on the 


other hand, we are convinced that the matter would 
never have assumed its present proportions had there 
been no unrest on the system. 


Hence we conclude 


that if a strike should by any mischance follow, the 
case of Richardson must be regarded rather as a 
nucleus round which the whole trouble has centred 
Ithan the real cause. It is as well that this 
aspect should be borne in mind, for then no baseless 
hopes will be founded on the reinstatement of Richard- 
;son. The trouble would not end there, for some other 
| cause of quarrel would immediately be found. 


A Forth and Clyde Ship Canal. 


THERE had been for a number of years, among 
commercial and shipping circles of Scotland, a 
hankering for a ship canal giving communication 
between the Forth and the Clyde, which led 
directly to a serious consideration of the possi- 
bilities of such a scheme when it was an- 
nounced that the Admiralty had acquired ground 
at Rosyth for the establishment of a naval dockyard 
or arsenal. Arguments for such a canal were greatly 
strengthened on the strategical side by this announce- 
ment, for it was contended that with Rosyth a 
naval centre, it would be of supreme importance to 
disabled ships to have easy communication with the 
| Clyde shipyards. There were those who pointed 
‘out that Rosyth, being above the Forth Bridge, 
would always be menaced by the possibility of the 
bridge being destroyed by an attack of a hostile 
fleet, which if successful might effectually block the 
passage of the Forth with wreckage from the huge 
structure. and so bottle up Rosyth and make a back- 
door outlet by means of a ship canal a vital neces- 
sity. Whether the argument is worthy of serious 
consideration or not, is for strategists to say, but it 
may be pointed out that it cuts two ways, for such 
a disaster during hostilities as an obstruction of the 
Forth, which would give the canal an adventitious 
value for the time being as an outlet for Rosyth 
naval base, would also destroy its main value as a 
channel of communication between vessels of a 
North Sea fleet and the Clyde shipyards. 

These are strategical questions which have been 
considered by the Royal Commission and the Com- 
mittee of Imperial Defence, and they have agreed 
that such a canal would have a certain strategical 
value, but not sufficient to warrant any considerable 
expenditure of money upon it. A deputation of 
interested gentlemen, including the Lord Provost 
of Glasgow, was received by the Secretary for Scotland 
last week in Glasgow, and discussed the matter with 
him, the result of the conference being to show de- 
finitely that very little, if any, financial support of 
such a scheme was to be expected from Glasgow, 
and although it was argued that such a canal would 
bring business with it, and develop the districts 
through which it passed, the argument lacked force 
when the concession was made that it could not 
find financial backing from those most likely to 
benefit. It is difficult to see what immediate gain 
to commerce could be expected from the proposal. 
Glasgow is presumably the largest prospective 
beneficiary, and she is already well served by the 
Clyde which brings very large vessels to her doors, 
and when the deepening scheme of the Clyde Trust 
has been completed will bring still larger ships. It 
is true that she benefits nothing from vessels calling 
en route to other ports, but it is questionable whether 
a canal would materially alter that, for vessels from 
Northern Europe or those in the Baltic trade would 
save very little time by using the canal instead of 
going round the north of Scotland as at present, 
and would, on the other hand, have to pay expensive 
canal dues. There is no difficulty, therefore, in 
understanding why the deputation was obliged to 
tell the Secretary for Scotland that they looked to 
the Government to supply, or to guarantee from the 
National Exchequer, the whole of the money re- 
quired, which would probably be, in round numbers, 
thirty millions, and it is not difficult to realise that 
Mr. McKinnon Wood was, to say the least of it, a 
little surprised at the magnitude of the demand. 
The scheme has two alternative routes, one follow- 
ing the line of the existing Forth and Clyde Canal, 
and debouching on the Clyde some miles below 
Glasgow ; the other following a more northerly line 
and reaching the estuary lower down by way of 
Loch Lomond and Loch Long. The former is 
practically a sea-level canal with locks at one end 
to compensate for the difference in levels between 
the Forth and the Clyde, the level proposed being 
that of high water in the Forth, which is several feet 
above that in the Clyde. This is called the direct 
route and is favoured by the parties most interested, 
because it passes close to Glasgow. The alternative 
route via Loch Lomond and Loch Long involves the 
construction of six locks, for Loch Lomond is 22ft. 
above sea level. It does not pass close to Glasgow ; 
but, on the other hand, it is the only route which has 
received the sanction of the Committee of Imperial 



































Defence, as satisfying the requirements of the naval 
authorities ; but it is possible that the direct route. 
with deep cuttings instead of locks, making it now a 
sea level canal, could be made to suit equally well, 
a fundamental proviso being a draught of water of 
36ft. for naval vessels, which the Clyde has not at 
present, but will eventually possess when the deepen- 
ing operations are completed, and this would perhaps 
satisfy the naval authorities. 

Another argument for the direct route is that the 
new dock which the Clyde Trust is about to commence 
will be near Glasgow and so in the line of the proposed 
canal, but it may be advanced that if such a canal 
followed the Loch Lomond route it would be ay 
added reason for putting this large dock at Greenock 
where it would be quite close to the entrance of Loc}, 
Long. Whether or not it will ever be considered }y 
any Government that the value of such a canal from 
an Imperia! defence point of view, bears any adequate 
relation to the expenditure of about thirty millions 
necessary to construct it, is impossible to say, but 
it is extremely doubtful whether any considerable 
commercial benefit would accrue from its construc- 
tion. It is futile to quote the development of trade 
on the Manchester canal as a favourable sign, for 
Manchester has gained a direct access to the ocean 
lines of traffic by her canal which she had not before, 
while Glasgow is better served at present by the Clyde 
than Manchester is by its canal, and although Glasgow 
is in a cul de sac, it is debatable whether a canal would 
substantially increase her commerce, and in any case 
she is no worse off in that respect at present than is 
Manchester. 

The Secretary for Scotland pointed out that he 
had not twenty-seven millions in his pocket which 
he could hand out for such a purpose, but he promised 
to see whether the Development Commissioners 
might be induced to grant a sum of £900 or £1000 
towards the expense of making borings so that data 
for a close estimate of the expense involved in the 
scheme might be arrived at. Unless there is reason 
to think that the Government has changed its opinion 
as to the strategical value of such a scheme, we do 
not see what useful purpose would be served by 
spending £1000 in ascertaining the cost of a scheme 
which there is no possibility of ever seeing materialised. 
The crux of the whole matter lies in the value of such 
a canal to the safety of the country, and that depends 
on larger questions of Imperial defence than can be 
discussed here. From an engineering point of view, 
the project presents no unusual difficulty ; but the 
commercial aspect exhibits no immediate attractions 
at all commensurate with the expenditure involved, 
as is easily seen by the difficulty experienced in getting 
any substantial guarantee of money for its construc- 
tion and maintenance. 








THE TRAIN DISPATCHER IN ENGLAND. 


Ir was in 1851 that the train dispatching system 
was evolved in America, and the Erie Railroad was 
the first to adopt it. Mr. Minot, the general super- 
intendent of the Erie, was responsible for its introduc- 
tion, but he met with much opposition. Some of the 
enginemen and conductors threatened to resign rather 
than work their trains other than on schedule time, 
on the strength of only a telegraph message to any 
opposing trains. 

The origin of the system was due to Mr. Tillottson, 
the superintendent of telegraphs, being held up 
waiting for a west-bound express which was four 
hours late. A west-bound freight train also stood 
at Elmira and an east-bound cattle train at Corning 
waiting, in accordance with the schedule, for the 
express to pass. Mr. Tillottson suggested that each 
of these trains might be advanced a stage on their 
journey, and this was done to advantage and similar 
movements elsewhere were encouraged. 

One usually associates train orders with the train 
dispatcher, and accidents are associated in most 
people’s minds with train orders. But if the idea 
prevail that the train dispatching system is respon- 
sible for the many collisions that occur in America 
it must be dispelled, for such is not the case. The 
train dispatcher rarely makes a mistake. We may 
say with safety that the accident returns of the 
Inter-State Commission do not mention two accidents 
a year as being due to an error on the part of the 
train dispatcher. 

Nor is the telegraph operator who receives the 
instructions from the dispatcher often to blame. 
He takes down the train orders received over the 
telephone from the latter and after they are written 
out they are repeated to the dispatcher. It is the 
failure of the trainmen to read these orders properly 
and more often to obey their instructions that leads 
to the trouble. 

The train dispatcher acts as the brains of a division. 
Not a single movement of a train is made in his divi- 
sion without his knowledge and concurrence, ‘The 
dispatcher knows what trains are on the line, who is 
the driver, fireman, and conductor, and the ability 
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of each to handle what is before him, the class of 
engine, what traffic it carries and what is urgent. also 
what traffic awaits it at the various stations. He also 
knows the weather at all points, and by being 
acquainted with every train he can tell when and 
where connections and crossings are to be made. 

The system is essentially American and has devel- 
oped to suit the peculiar operating conditions of the 
railways of the United States. Such great distances 
between stations, the delays that are possible between 
even two stations, the heavy loads carried by the 
trains, the difficulty of administering such large areas 
and the consequent necessity for some controlling 
force, have called for such a man as the train 
dispatcher, who is to be found everywhere, and whose 
assistance appears just as necessary for a crowded, 
fully interlocked and signalled yard as for the move- 
ments of some country single line out West or down 
South. 

British railways, on the other hand, have been more 
favoured and the management of the traffic in the 
pre-block days was easier. But in these later days 
it has occurred to some that many of the duties of the 
train dispatcher could with advantage be applied to 
British railways. Take one such duty only—the 
shunting of trains. All trains do not travel at the 


same average speed, and therefore faster trains catch 
up slower trains and the latter must be shunted for 


the former to pass. All signal boxes are advised 
venerally now by telephone how the faster trains 
are running, and the signalmen are responsible for 
shunting the slower trains to suit. It generally 
happens that the latter are put aside much earlier 
than is necessary because the signalman will not take 
the responsibility of letting them go one stage further 
on their journey for fear they should delay the follow- 
ing trains. The train dispatcher would avoid this 
unnecessary delay, as he would know the load, engine 
power, and abilities of the driver of the slow train and 
of that following, and he could accurately gauge the 
chances of the first getting through. 

We must now go back to the trade revival of the 
spring and summer of 1907, one result of which was 
congestion and chaos on the Midland Railway. 
What happened can be best judged by the perusal 
of a leading article in THE ENGINEER of October 4th, 
1907, on the subject of ‘* Hours of Duty.”” We wrote 
there of men being in charge of trains for 14h. 26m. 
on the average; of trains standing at signals or 
behind other trains for 5h. 55 min.; of drivers and 
firemen on duty 19h. 20 min.; and of men waiting 
in sidings with their trains for 8h. 20min. To Mr. 
Cecil Paget must be given the credit for having 
changed all this, in that he installed what is virtually 
the train dispatch system, but what is called with us 
traincontrol. ‘The greater part of the Midland system 
is now mapped out into divisions, each of which has a 
control office in telephonic communication with every 
station, junction, siding, and yard in the division. 
On a table are thin strips of metal representing the 
running lines with marks to represent the stations, 
sidings, &e. As each train arrives at and departs 
from a station or siding the signalman advises the 
train controller, who shifts a tablet or clip he has on 
the strip to represent the train. The controller thus 
keeps touch with every train, and by advices from time 
to time during the day he knows what traffic is accu- 
mulating at these stations and he arranges for trains 
to call as required. He also sends the required 
quantity of empties and will provide power for a 
special if necessary, or should a special have been 
ordered and it is not required for some reason the 
train controller, being in communication with the 
engine shed, can cancel it. 

We might enlarge further on the benefits of the new 
system of working, but we have said enough to show 
how beneficial it must be. There is, however, one 
point we must make, and that is in relation to train- 
men’s hours. In the former days when a driver saw 
that he would not finish his trip within his ordinary 
time it was his duty to telegraph for relief. The shed 
foreman would send relief, but quite likely the new men 
would go beyond where the men that they had to 
relieve were, and there they might wait. All sorts of 
complications used to arise, but they are events of 
the past, as now the controlling officer watches the 
men’s time record, and knowing what is before them 
he orders relief to be sent to a certain place and, being 
master of the situation, he sees that the trainmen are 
there also, so saving a waste of time for the relief men 
and overtime for the men to be relieved. Just one 
other point must be mentioned. 
no departmental division of” responsibility ; 
train controller's orders must not be questioned. 

It only remains to be added that the Great Western 
has a train control oftice at Newport (Mon.) and one 
for the Birmingham district, and that the Lancashire 
and Yorkshire, London and North-Western, North- 
astern, and the Rhymney Companies have also 
adopted the system. 

From this brief description it will be appreciated 
that the application with modifications of the train 
dispatching system to British railways cannot but 
he of benefit to traders, in that goods will be conveyed 
with fewer delays and the wagon supply will be more 
regular. Tt will also lead to more economical working 
of railways, and therefore be beneficial to shareholders. 
Finally, it will lead to less overtime being worked by 
the men, but whether they will be as pleased as the 
traders and shareholders is a doubtful point. 


the 
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LITERATURE. 
The Gas, Petrol, and Oil Engine. Vol. Il. By 
Dr. Dugald Clerk and Mr. C. A. Burls. Longman, 


Green and Co, 838 pages. 25s. net. 


In November, 1909, we reviewed the first volume of 
this book. It was concerned with the history of 
the internal combustion engine and with the experi- 
mental work which had been done in connection with 
its development. We pointed out that earlier issues 
had dealt with the thermodynamics of the gas engine 
in a way which the passage of years had made obsolete, 
and we recognised Dr. Clerk’s effort to bring the sub- 
ject up to date, an effort attended by a large degree 
of success. To reflect how even the passage of three 
short years since has again added to our store of know- 
ledge on this subject, so that much of Vol. 1 would now 
require rewriting, is to bring home to one the very fluid 
state in which the science of the gas engine now is. 
This fluidity does not prevent it from assisting in the 
practical work of engine design, which to an increasing 


; extent it is doing ; the comparatively little service it 


rendered in the past was in no small measure due to 
the engine practice of the time being well ahead of 
the stereotyped theory of its day. 

The ‘“ Gas, Petrol, and Oil Engine in Practice ’’— 
to follow the sub-title of Vol. I1.—has changed not 
less rapidly. In fact, the enormous growth in the 
number of engines in use is an astonishment even to 
the most sanguine. Who in 1909 would have dreamed 
it likely that the United States would within three 
or four years have a million petrol engines engaged 
in automobile work alone, to say nothing of other 
uses and other types of engine ? Dr. Clerk has been 
wise in showing by the considerable amount of space 
given to the petrol engine that he has been observant 
of this progress. Mr. Burls, whom the author called 
in to assist in this matter, is well known as an engi- 
neer who has made a special study of the petrol 
engine, and his section of the book is not unworthy 
of the honour it receives of inclusion in so well-known 
a reference book as this has been for more than 
twenty-five years. 

The authors explain in their preface that, “The aim 
throughout all the chapters has been the comparison 
of early and late constructions and the discusion of 
various problems which have appeared in the course 
of the development of the various types of engine 


| since the introduction of the Otto cycle in 1876.” 
Chapters I. and II. deal with the four and two- 


stroke engines, the first of the latter having as is well 
known, been invented by Dr. Clerk himself. Chapter 
III. treats of ignition arrangements and of their 
various advantages and disadvantages in the forms 
generally used. In Chapter IV. an able account is 
given of the governing problem, and its various forms 
of solution. The next chapter relates to gaseous 
fuels ; producers working on anthracite and those work- 
ing with bituminous fuel; and to coke oven and blast 
furnace gas. In Chapter VI. is given an account of 
the oil supply of the world and of the uses to which 
it is put. It is here shown that the whole oil supply 
is only about 4 per cent. of the annual coal output, 
and that of this percentage only a fraction is free for 
use in internal combustion motors, so enforcing the 
lesson that in our concern with oil we must not forget 
that coal is by far the most important source of 
energy. The next three chapters may be grouped 
together as relating entirely to the petrol engine, 
its sequence of design, tests made upon it, and the 
difficult study of carburetter action. Chapter X. 
relates to heavy oil engines from Priestman to Diesel. 
Chapter XI. to marine, oil, and gas engines, including 
the marine use of the Diesel ; whilst the final chapter 
which is certainly the most interesting of them all, 
is entirely given up to Dr. Clerk’s view of the future 
of the internal combustion engine in the years to 
come. 

Dr. Clerk evidently takes special interest in the 
problem of the very large gas engine—doubtless 
because it is the most difficult—and he discusses 
frankly the causes which have led to its not having 
made as rapid progress as was hoped. Dr. Clerk 
points out that the large gas engine movement really 
began in 1895, when Mr. B. H. Thwaite proved that 
blast furnace gas could be commercially applied to 
operate gas engines. Within four years of that time 
an Otto engine was built having a single cylinder of 
no less than 5lin. internal diameter. Unless we 
are mistaken, no larger gas engine cylinder 
than this has been made since. In mere dimensions, 
and the capacity which depends upon them, the gas 
engine has not kept pace with the steam turbine. 
Dr. Clerk does his best to analyse the reasons for the 
construction of large gas engines being so difficult, 
and a study of the thermal conditions of operation 
is able to show why the obstacles have been so 
considerable. 

The National Gas Engine Company is fortunate in 
having Dr. Clerk as one of its directors, and in the 
account which is given of its products Dr. Clerk 
mentions that in its attack on the large gas engine 
problem the firm will probably build cylinders of 
26in. and 25in. diameter for four and six-crank units 
which will give 1300 and 2000 brake horse-power 
as rated loads respectively. The 5lin. engine pre- 
viously mentioned (constructed by Cockerill’s) only 
gave 600 brake horse-power. The large powers of the 








future are, it seems, to be obtained by small cylinders, 
but many of them. This plan reduces weight, in- 
creases reliability, and improves the balancing. 

In the early part of Chapter II. Dr. Clerk very 
frankly describes his early efforts at invention. 
They began in 1878, only two years after Dr. Otto 
had introduced the Otto cycle engine, and his suc- 
cesses and failures will be read with sympathy by all 
inventors. Those interested in the petrol engine 
will turn with particular interest to the tables of mean 
pressures, gas velocities, &c., in Chapter VIII., 
where a veritable quarry of unworked data may be 
said to be available for investigation. Fig. 346, 
on page 603, shows a graph of mean pressure against 
piston speed, which looks highly artificial. Surely 
no torque curve obtained by experiment ever took 
such a shape, nor ever will ! 

In conclusion, we would wish to congratulate Dr. 
Clerk on the excellent way in which he has completed 
the task of bringing his well-known treatise up to date. 
Whether his readers will agree with his interesting 
and rather venturesome predictions in the final 
chapter may, perhaps, be doubtful, but they cannot 
but be grateful to him for the graphie and forceful 
way in which the subject is presented. 


The Carbonisation of Coal: A Scientific Review of 
the Formation, Composition, and Destructive Dis- 
tillation of Coal for Gas, Coke, and By-products, 
By Vivian Byam Lewes, F.I.C., F.C.S., &c., 
Professor of Chemistry, Royal Naval College. 
Greenwich ; Chief Superintending Gas Examiner 
to the Corporation of the City of London; Vice- 
President of the Institution of Naval Architects, 
&e. &e. London: John Allan and Co. 1912, 
7s. 6d. net. 

THE treatise by Professor Vivian B. Lewes on “ The 
Carbonisation of Coal,’ which is now before us, is 
based on the subject matter of four Cantor Lec- 
tures which he delivered in 1911 before the Royal 
Society of Arts. The treatment which he now gives 
to the subject is, however, much fuller and more 
closely reasoned than in the lectures. It is based 
on the view held by him as to the nature of coal, 
viz., that ‘“‘coal is an agglomerate of the carbon 
residuum of humus bodies with humus in various 
stages of degradation, resin bodies and hydrocarbons 
derived from them; and the coking power of the 
coal will depend upon whether the resin bodies and 
hydrocarbons preponderate, in which case it cokes, 
or whether the humus bodies and residuum are in 
excess, in which case it is a non-coking coal.” 

Professor Lewes proceeds to explain the phenomena 
of the coking of coal and of the formation of gas and 
tar, as observed in gas and coke-oven works, by 
theories and arguments which rest on the behaviour 
of humus and resin when subjected to dry distilla- 
tion in varying conditions of heating, &c. His 
initial assumption and his arguments will be by no 
means universally accepted by authorities on coke- 
making and gas manufacture, but they are presented 
very plausibly and with a long array of facts and 
observations well marshalled in support of them. 
Few writers on technical subjects afford more agree- 
able reading than Professor Lewes, and this volume 
supports his long-established reputation in this 
respect. 

The author is an advocate of low-temperature 
carbonisation on gasworks. He believes that the 
resultant partially carbonised coal, of which “ coalite ~ 
is typical, is the best form of fuel for domestic 
grates, and that gas undertakings should manufac- 
ture it on a large scale. There are several very real 
objections to the general adoption of this suggestion. 
In the first place, coal is generally preferred to any 
fuel of the coalite class for the open grate. One strong 
reason why the ordinary householder prefers coal 
is that he has not so frequently to refill grate, scuttle, 
and cellar with it as with the more voluminous half- 
carbonised material. A ‘sack’ holds two ewt. of 
coal, but only one ewt. of coke, coalite, and the like, 
and what is true of a sack is true of a grate, scuttle 
and cellar. Roughly speaking, labour and general 
expenses for transport, handling, and storage are 
double as great for fuel of the ** coalite ”’ class as for 
coal, and the advocates of such a fuel for general 
consumption in domestic grates must show that it 
can be produced and sold at a price which com- 
pensates the vendor and user for the extra trouble 
and expense to which they will be put through its 
employment in place of coai. There are many cogent 
reasons why gas undertakings should not change 
from high-temperature to low-temperature carboni- 
sation until ordinary gas coke is less in demand than 
at present, and a marked preference for half-car- 
bonised coal over both 'coal and coke has been proved 
on the part of the public. We think Professor Lewes 
has given his support to the low-temperature car- 
bonsiation schemes without having first taken a 
sufficiently comprehensive view of the consequential 
increase in the quantities of coal and products which 
would have to be dealt with in the manufacture of a 
given quantity of gas on gasworks. There are so 
many points of interest, however, in his exposition 
of the principles underlying the carbonisation of 
coal that, much as we may disagree with it, we can 
recommend Professor Lewes’s book to our readers, 
with the reservation that they should not without 
confirmation accept his views as authoritative. 
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SIR WILLIAM ARROL. 


In a brief note in our last issue we recorded with 
deep regret the death of Sir William Arrol, which 
oecurred on the afternoon of Thursday, the 20th 
inst. We can ill afford to lose such men as he was, 
and the engineering profession is sensibly the poorer 
by his death. He was literally a born engineer. He 
hailed with delight any new difficulty met with, 
since it gave him the opportunity of devising means 
to overcome it ; and while devising them he threw the 
whole of his energies into the task. He would appear 
to have had the faculty of seeing through any work 
on which he was engaged right to its completion—to 
have appreciated just what would have to be done 
under any particular circumstances, and to have 
grasped beforehand exactly what obstacles were in 
his path. Then he set himself to overcome these 
obstacles. We do not, of course, imply that troubles 
did not meet him unforeseen, for they did frequently 
must be the ease in all 
it was characteristic of 


as 


but 


occur, 
work, of 


his bent 


engineering | 
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is now, to take boys of his station in life from school 
and put them to work at the earliest possible moment. 
Accordingly we see him at the age of fourteen appren- 
ticed to a Mr. Thomas Reid, blacksmith and general 
engineer, of Paisley. Thomas Arrol had evidently 
wished his son to enter the spinning works, but the 
boy did not take kindly to factory life and must, 
even at that early age, have had at any rate a more 





or less clearly defined idea in his head of making | 


himself famous as an engineer. 
to this conclusion by the manner in which his after 
life was ordered. 

With the blacksmith young Arrol worked hard and 
seriously, never letting an opportunity of acquiring 
knowledge pass him by. Unfortunately of this 
period of his life and, indeed, until he was considerably 
older we know but little. 


One is led irresistibly | 


| eventually sprang from this small beginning. 


However, it is certain that | 


after his long and no doubt tiring day’s work at the | 


smithy he attended evening classes, and by reason 
of an amazing and whole-hearted application managed 
to acquire an amount of learning, both on general 
matters and on engineering, that was surprising 
considering the conditions under which he laboured. 


if we may be pardoned for using an expressive 
American colloquialism—may be gauged by the fact 
that he expended more than half this sum in the 
purchase of a boiler and engine. Something moro 
must have been laid out on tools, and one cannot help 
wondering how much money was eventually remain. 
ing to serve as working capital for this adventuroiis 
one-man firm. 

He started his small works in 1868 off the London. 
road in the outskirts of Glasgow—quite near the site 
now covered by the huge Dalmarnock Works, which 
The 


first work undertaken was the repairing of machinery, 


general blacksmithing and boilermaking. Appar- 
ently business quickly flowed in. In three years it 
became necessary to carry out extensions of the 


works, and it was in the year 1871 that the Dalmar- 
nock Works were begun. At that time Arrol had 
come to employing some thirty men. He had early 
added bridge building to the work which he was 


| willing to undertake, and his most important early 


Between the date of the expiry of his indentures, | 


mind that he could obtain a comprehensive grasp | vears of age—that is to say, for a period of six years 


of a whole scheme and realise exactly at what points ° - 


a check might be expected. We 
could give numerous examples of 
this trait in his character; and, 
indeed, it was very well that he 
possessed it, for another out- 
standing feature of his work was 
that he was continually introducing 
new methods in carrying out the 
undertakings on which he was en- 
gaged. These new methods, be 
it said, were sometimes matters 
of absolute necessity since such 
structures as he undertook to erect 
—as, for example, the Forth Bridge 
—were frequently entirely without 
precedent. It may truly be said 
of him that he was, in all respects, 
a remarkable man, and his achieve- 
ments were all the more note- 
worthy seeing that his early train- 
ing was of the simplest and em- 
braced nothing of that scientific 
learning which is now-a-days con- 
sidered so necessary in the educa- 
tional equipment of the engineer. 
Sir William often acknowledged 
the indebtedness of engineers to 


scientific discoveries, but he held 
that before all things practical 
experience was an _ essential to 


suecess, and he had a great con- 
tempt for the arm-chair engineer, 
who would not make his hands 
dirty if the necessity arose. Such 
a state of mind was entirely incom- 
prehensible to the man who as an 
expert boilermaker did not hesitate 
in his younger days to clean boiler 
flues if ordered to do so. Would 
that such spirit were more preva- 
lent at the present day! 

Sir William Arrol was a self 
made man. He never sought to 
hide the fact; indeed, he gloried 
in it. His origin was humble, but, 
though in no way as distinguished 
as himself, both his father and his 
grandfather were evidently pos- 
sessed of much ability and force of 
character. His grandfather 
credited, for example, with having 
manufactured and supplied gas for public use in his 
native town of Johnstone, while his father, Mr. Thomas 
Arrol, who was originally a cotton spinner, attained 
quite early in life the position of manager of the 
thread works of Messrs. J. and P. Coats, of Paisley. 

William Arrol was born in the small village of 
Houston, near Paisley, in Renfrewshire, in 13839. 
While he was still quite young his parents removed 
to Johnstone, where his father and uncle had started 
a cotton spinning mill which, however, met with 
disaster and was burned down. This must have made 
a very considerable difference to the fortunes of the 
family, for it was then that Mr. Thomas Arrol had 
again to become a servant after being a master. 
However, though this reverse may possibly have 
curtailed the education of young William Arrol, he 
was not entirely deprived of schooling. In order to 
be near his new works Thomas Arrol removed to 
Paisley in 1850. His son was then eleven years of 
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age. Prior to this time he had attended a local school 
in Johnstone, and at Paisley he went to a school in 
the West Brae, which was conducted by a Mr. 
Chalmers. Young Arrol, however, does not appear 
to have spent all his days at school, for when nine 
years of age he was working as a piecer in a cotton 
mill in Johnstone, while after the removal to Paisley, 
he was employed in Coats’ bobbin turning works. 
We have said that his father’s misfortune may per- 
haps have shortened the period of young Arrol’s 
school training, but this may not have been so, for 
it was quite customary in those days, as, indeed, it 


Arrol travelled as a journeyman, turning his hand 


SIR WILLIAM ARROL 


to any mechanical work which could be obtained. At 
first his wanderings led him into this country, since, 
owing to a financial crisis in Scotland, work was scarce 
and hard to obtain in his native land. However, 
we eventually find him back in Glasgow in 1863. He 
had certainly not wasted the intervening period, for 
while working in that year for the firm of Blackmore 
and Gordon, of Port-Glasgow, his skill so impressed 
an influential ironmaster who had observed his work 
that the latter used his influence to get the young man 
into the Bridgeton works of Laidlaw and Sons, of 
Edinburgh and Glasgow. Here he was made foreman 
of the bridge and boiler departments—a responsible 
position for a young man of only four and twenty ; 
and that such confidence was reposed in him is suffi- 
cient evidence of the marked ability which even then 
he had evinced. He remained with the Laidlaws 
for five years. carrying out his duties with distinction 
and earning the reputation of being a genius in over- 
coming mechanical difficulties. 

At the age of twenty-nine Arrol may be considered 
to have entered upon the second and culminating 
portion of his career. Throughout all the preceding 
vears he, in addition to amassing knowledge and gain- 
ing experience, had been laboriously saving up 
money. How great the labour involved can only be 
surmised ; we can only think with awe upon the 
amount with which he considered himself sufficiently 
equipped to launch out in business on his own account. 
It is said that he possessed exactly £85, and his 
belief in himself and in his ability to “‘ make good ”— 


| which lasted four years, until he was twenty-four | 





attempt in this direction was in connection with the 
Glasgow and Hamilton branch of the Caledonian 
Railway. An insight into the reputation he had 
already gained and into the respect in which his 
ability as a constructive engineer was held may he 
gathered from the fact that so soon after commencing 
work he should have obtained the 
contract for erecting bridges on this 
line, one of them being a long 
multi-span bridge over the Clyde 
at Bothwell. He had, naturally, 
acquired some insight into bridge 
building when he was with Mess: 
Laidlaws, but we believe we are 
right in stating that up to that 
time he had never himself actually 
erected a bridge of any magnitude. 
Yet this young man, who but a 
short time before had been working 
a sort of jobbing engineer, 
sought and obtained the contract 
to build these railway bridges. 
The self-reliance evinced by such 
actions is magnificent ! 

This was his real start as a great 
contractor. Thenceforward there 
was no turning back. It would 
almost seem as though from the 
very beginning Arrol had intended 
to become the foremost bridge 
builder of his day. He had evi- 
dently devoted a vast amount oi 
thought to the subject even before 
he began the Bothwell bridge, for 
he introduced for it what was at 
that time an entirely novel method 
of erection. He constructed each 
of the spans on shore and rolled 
them out in succession over the 
piers till each was, in turn, got into 
position. This method, which was 
eminently successful, showed a con- 
siderable saving in expenditure as 
compared with the then practised 
systems of erection, and it at once 
brought the young contractor to 
the notice of the engineers of the 
country, so that orders for the 
building of bridges of increasing 
importance commenced to flow in. 
Almost immediately the Cale- 
donian Railway Company entrust - 
ed more important work to him. 
This was the first portion of the 
bridge over the Clyde at Glasgow, 
erected in order that the terminus 
of the line might be transferred 
from’? the Zsouth to the north side of the river, 
and that the railway might have access to the 
centre of the city. In this work Arrol’s genius for 
triumphing over obstacles was again amply mani- 
fested. The bridge was a heavy structure with 
massive girders having heavy flanges. The drilling 
of the latter presented a work of considerable magni- 
tude, and to have performed it by hand would have 
represented a formidable and expensive undertaking. 
To get over the difficulty Arrol designed multiple 
drilling machines, by means of which the work was 
expeditiously and cheaply effected. Then finding 
it impossible to get the necessary riveting carried 
out to his satisfaction he set to and brought out an 
apparatus by which the work could be done by 
hydraulic power. From this apparatus sprang the 
hydraulic riveting machine, which has played such 
an important part in engineering during the past 


as 


thirty years. 

The Glasgow bridge was built in 1875, and some two 
years prior to this Arrol had undertaken the con- 
tract. to construct a suspension bridge over the Forth 
to the designs of Sir Thomas Bouch, engineer to the 
North British Railway Company. ‘This bridge was 
to have had twin central towers in the river 550ft. 
high with two clear spans of 1600ft. each from them 
to the shore towers, and was to give a clear headway 
of 150ft. above high water. Imagine a young man 
who but a few years previously had commenced 
business with a boiler and engine costing together 
less than £50 undertaking a work of this magnitude ! 
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Imagine, too, the personality and strength of character 
of the man who, in spite of his comparative lack of 
experience and of resources, could persuade such a 
company as that which had been formed by the 
Great Northern, North-Eastern, Midland, and North 
British Railways to construct the bridge, to entrust 
him with the work. Yet the work was given him and 
he carried out a large amount of preliminary prepara 
tion with a view to making a commencement upon it. 
However, the bridge was destined never to be built, 
though as a matter of fact one of the piers on the 
island of Inchgarvie had actually been begun. It was 
the Tay Bridge disaster in December, 1879, which 
caused a stoppage of the work. This bridge had also 
been designed by Sir Thomas Bouch, and its failure 
led to such distrust of his work that the Forth Sus- 
pension Bridge was abandoned, notwithstanding 
the work already done and the money spent on it. 

Other schemes were then discussed, and we shall 
deal with the decision finally arrived at in duc course. 
But meanwhile it was necessary to replace the Tay 
bridge, and the late Mr. W. H. Barlow was entrusted 
with the work. He chose Arrol as his contractor. 
‘The latter had been in the interim constructing a 
viaduct over the South Esk on the North British 
Railway's Arbroath and Montrose branch, and had 
while thus engaged obtained experience which was 
to stand him in good stead for the reconstruction of 
the Tay Bridge. For the South Esk Bridge he had 
devised a system of employing floating pontoons 
in the construction of the piers. Some of the 
piers of the Tay Bridge presented very considerable 
difficulty, but by means of this new arrangement 
they were successfully erected. Other troubles 
there were in plenty, but they were as ably 
met and conquered. ‘The existing girders of the old 
bridge had to be removed and the new structures 
got into place, but although the work of repair—or, 
more correctly, of rebuilding—took some five years 
to complete it was brought to a triumphant conclu- 
sion in 1887, and since then the bridge with its seventy- 
four spans and its total length of over 10,700ft. has 
withstood all the terrible attacks made upon it by 
the tempestuous gales which so frequently rush up 
the estuary of the Tay from the North Sea. 

This undertaking more than ever marked Arrol 
out as a master of bridge building, but he was not 
yet at the zenith of his fame. While still battling 
with wind and water on the Tay he was engaged in 
an equally stern encounter with the elements on the 
Forth. As all the world knows, Sir John Fowler 
and Mr.—atterwards Sir—Benjamin Baker were 
entrusted with the design of the gigantic cantilever 
structure which now spans the Firth of Forth between 
South and North Queensferry. This bridge was 
designed as an outcome of a most comprehensive 
inquiry held by Messrs. Harrison and Barlow and Sir 
John Fowler as to the best means of effecting railway 
communication between these two points. All pos- 
sible schemes—tunnels, and suspension and cantilever 
bridges—were carefully investigated, and it was con- 
cluded that a bridge constructed on the cantilever 
principle was the most feasible. But it was a bridge 
with dimensions such as had never been attempted 
before, and any man might have been forgiven for 
hesitating to undertake its erection. Arrol did not 
do so; he was not of that type. He attacked the 
multifarious problems which the work presented with 
an energy and acumen which precluded failure, and 
it took him the space of a year finally to complete 
his preparations. It is said that the value of the 
temporary plant at one time during the erection repre- 
sented no less a sum than nearly half a million of 
money. 

The story of the Forth Bridge has been written 
too many times for it to be necessary for us here to 
recapitulate it. ‘The structure has now been in service 
for twenty-three years and is still regarded as one of 
the engineering wonders of the world. It has 
approach viaducts on either side and three cantilevers, 
the centre of which is founded on the island of Inch- 
varvie, providentially arranged sufficiently nearly in 
midstream to permit of this, and the two main spans 
are each 1710ft. long. The highest point of the towers 
is just over 360ft., and there is a headway below the 
centre of the spans of 150ft. To go into the details 
of construction in the present instance is impossible, 
and even to recite a tithe of the difficulties met with 
during its erection would provide a lengthy list. 
They were all, however, surmounted. Again and 
again were calls made upon the ingenuity of the con- 
tractors—for we must not forget to mention that for 
the purposes of this contract the firm of Sir Thomas 
Tancred, Mr. T. H. Falkiner, and Mr. Joseph Phillips, 
engineers and contractors, was associated with W. 
Arrol] and Co. under the title of Tancred, Arrol and Co. 
—and never were the calls in vain. Tubular struts 
of a size up till then undreamed of were employed, 
and altogether more than 50,000 tons of steel were 
worked into the structure. 

To describe at any length the various tools specially 
designed by Mr. Arrol for the work would be beyond 
the scope of this memoir, but mention should cer- 
tainly be made of some of them. There was first of 
all a drilling machine consisting of a large circular 
frame into which the large tubular struts could be 
inserted so that a number of holes could be drilled 
radially at the same time. This enormous tool ran 
on rails so that it could be readily moved as the work 
proceeded, and by its means a large amount of time 
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was saved, For tubes which were not circular the 
frames employed were of the same shape as the tube 
being drilled, so that in all cases the holes were bored 
at the correct angle. Then there were numbers of 
multiple drilling machines and edge planers designed 
to carry out special portions of the work. ‘Then, 
again, the hydraulic riveting machine, considerably 
improved since Mr. Arrol first introduced it and very 
much in its present form, was widely employed, and so 
fast and well did it work that the ordinary rivet heating 
furnaces were unable to provide rivets quickly enough 
to keep the tools fully employed. Accordingly Mr. 
Arrol set himself to invent something which would 
perform the required work. He eventually devised 
an oil-fired furnace which was so efficient that with it 
up to 300 small rivets could be heated per hour. We 
believe that this was the first time that oil was used 
for the purpose, and in its original form the furnace 
was heated with a burner very closely resembling 
those for producing light for night working. ; 

Another tool which was invented because the con- 
ditions demanded it was the hydraulic spade. In 
sinking the caissons it was found that the boulder 
clay was too hard to be dealt with effectively by hand. 
Even with the use of explosives progress was found 
to be so slow that something had to be done to expe- 
dite it. Mr. Arrol solved the problem with his 
hydraulic spade. This consisted simply of a cylinder 
fitted with a ram provided with a spade of specially 
stiffened form. ‘The machine could be manipulated 
by three men and could be lifted by two of them. All 
that was necessary was to arrange the tool so that its 
head could abut against the roof or something else 
unyielding, and the point of its spade made to rest 
on the ground into which it was required to dig. 
Water pressure at 1000 lb. per square inch was used, 
and it was found that no matter how hard the ground 
was it could readily be removed in slices by this tool. 
Naturally, of course, it could not cut stones, but 
these were brought into the caisson and either broken 
up, by blasting or other means, small enough to pass 
through the air locks or left to form eventually part 
of the filling of the caisson. 

The foregoing are only a few of the tools and devices 
specially worked out to suit the conditions met with, 
but did space permit the list might be very consider- 
ably lengthened. 

The contract for the bridge was signed at the end 
of the year 1882. The bridge was finally opened for 
traffic on March 4th, 1890, by King Edward VII, then 
Prince of Wales, who at the banquet after the cere- 
mony announced that the Queen had decided to confer 
the honour of knighthood on Mr. Arrol. It may be 
imentioned also that to commemorate the completion of 
the great work the honorary degree of LL.D. was con- 
ferred upon him by the University of Glasgow, and that 
he was given the freedom of the burgh of Ayr. 

While still busy with the erection of the Forth Bridge 
Sir William was also engaged in constructing the steel 
work for the Tower Bridge, with its enormous bas- 
cules each weighing 1200 tons and affording an opening 
200ft. wide. Had he done nothing else than this he 
would still have been a famous man. 

Sir William erected very many other bridges, but 
we cannot do much more than briefly mention some of 
them, though many were of themselves works of con- 
siderable magnitude. He was responsible for the 
main viaducts and many of the swing bridges over the 
Manchester Ship Canal ; for the Redheugh Bridge over 
the Tyne at Newcastle ; for three bridges over the 
Nile at Cairo; for a bridge, with the widest span in 
England, over the Wear at Sunderland; for the 
Scherzer type bridge at Barrow ; and for a bridge over 
the Suir in Ireland. Mention should also be made of 
the second section of the railway bridge over the 
Clyde for Glasgow Central Station. By this work the 
total width of the bridge was made 120ft., and as the 
new structure was made some feet higher than the 
old it was necessary to raise the latter to the same 
level. This work was successfully accomplished by 
hydraulic mechanism specially designed by Sir 
William. One of the comparatively recent works 
of the firm was the widening of Blackfriars Bridge. 

In 1895 the business was converted into a limited 
liability company with Sir William as chairman, and in 
addition to bridge building a large amount of other 
work was carried on. Thus the steel structural portions 
of engineering, shipbuilding, and other establishments 
was made a speciality and buildings were designed 
and erected for Beardmore and Co., Limited, at 
Dalmuir, for John Brown and Co., Limited, at Clyde- 
bank, for Cammell, Laird and Co., Limited, at Tran- 
mere, for the Fairfield Company, for Firth and Co., 
Limited, at Sheffield, for Vickers, Sons, and Maxim, 
at Barrow, for Yarrow and Co., Limited, at Scotstoun, 
and for many others of our leading engineering firms. 
Sir William was a great believer in abundance of 
light in factories, and it is said that largely owing to 
his influence the modern practice of glazing a large 
portion of factory roofs has obtained such vogue. 
The firm has also a justly earned reputation for the 
construction of cranes, machine tools, power presses, 
and hydraulic machinery of different kinds ; pumps, 
air compressors, gasworks plant, &c. 

Sir William sat in Parliament from 1895 to 1906 as 
a Liberal Unionist. He did not take part in many 
debates, but he was invaluable in Committee. He 
was a Deputy Lieutenant of the County of the City 
of Glasgow and a Justice of the Peace for the County 
of Ayr. He was a member of the Institution of 





Mechanical Engineers, had been twice president of 
the Institution of Engineers and Shipbuilders in 
Scotland, and was a fellow of the Royal Society of 
Edinburgh. He was also a director of Stewarts 
and Lloyds, Limited, of J. and P. Coats, Limited, 
for which firm it will be remembered he had once 
worked as a bobbin boy, and of the Union-Castle 
Steamship Company. 

Such then is a necessarily brief summary of the life 
work of this famous man, but a few words should 
certainly be added regarding his personal character. 
To begin with, he was possessed of an abundance of 
common sense and was modest and retiring. He 
never vaunted his work, though had he done so he 
could not have been blamed. He was a delightful 
man, amiable, sympathetic, tactful, warm hearted, 
and generous to a fault, as many a contractor who 
worked for him had good reason to know ; but nearly 
always his generous actions were performed so that 
beside the parties actually concerned no one knew 
anything about them. His energy was phenomenal. 
Everything he undertook he did with thorough- 
ness, and his attention to detail was renowned. 
When once asked his secret of success he is reported 
to have replied: ‘‘ I look for work because I want it 
to do; I stick to it because I like it ; and I always do 
it as quickly and as well as I can.” ‘These words 
were undoubtedly true, but in addition he was a born 
master of men, always on the lookout for signs of 
ability in those he employed. He was a splendid judge 
of character, he was just in his dealings, and he never 
forgot a face. His men used to say of him that a nod 
from him was as good as a rise in wages. He was 
constant in his endeavours to promote the welfare 
not only of those he employed but of all classes of 
workers, and interested himself in such things as 
savings banks and hospitals. Up to almost the very 
last he had remained in harness, though latterly he 
had served more in a consultive capacity than as an 
active participant in the operations of his firm, and 
his loss will be most keenly felt not only by his 
colleagues in work but by a very large circle of friends. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 

Tue Argentine Federal authorities will soon be calling 
for tenders in Europe and the United States for a number 
of steel bridges intended for erection upon the railways 
under Government management. Three 492ft. bridges 
are required at once for the State lines, and particulars 
of the specifications can be obtained from the Consul- 
General of the Republic of Argentina in London or from 
the Director of the General Administration of Railways 
in Buenos Aires. The municipality of Bahia Blanca, one 
of the most enterprising as well as the most extravagant, 
of the Argentine States, is calling for estimates for the 
installation ot a new drainage scheme, to cost 3,500,000 
pésos—say, about £310,000. The work will be paid for 
in bonds bearing 5 per cent. interest and 1 per cent. 
amortisation. An extensive new water supply and 
sewerage scheme to be undertaken in the capital 
involving the outlay of 50,000,000 pésos, has been deter- 
mined upon, and foreign contractors will be invited to 
submit tenders. A new tramway route is to be opened 
and thoroughly equipped by the South American Railway 
Company in the city of Rosario, the next most important 
city to Buenos Aires in the Argentine Republic. An 
important and costly installation of electric light and power 
plant will probably be the outcome of the arrangements, 
now being concluded hetween the Governments of Argen- 
tina and Brazil for the utilisation of the magnificent 
waterfalls known as the Iguazt, which are situated on 
the borders of the two Republics mentioned, and the 
common use of which was agreed upon by treaty in October 
of 1903. The Republic of Uruguay is also interested, and 
in all likelihood the three States will join in the carrying out 
of some scheme in the advantages of which all will par- 
ticipate. There is sufficient current to be obtained from 
the Iguazi Falls to supply the whole of the requirements 
of these three States in the direction of light and motive 
power for a hundred years to come. 


Brazil. 

An aerial railway is being constructed at Rio de 
Janeiro at the summit of the famous Sugar Loaf Mountain, 
overlooking the beautiful bay, which will be devoted when 
completed to the use of tourists. Already the line has 
been carried as far as the station at Praia Vermelha, while 
in a few days’ time it will have been finished beyond 
the Morro da Urea, a distance of 600 m., where there is 
a station, and from that point it will run a further 100 m. 
to the top of the Sugar Loaf. The car, driven by elec- 
tricity, is suspended in the air by wires, and will carry 
twenty passengers. The whole distance of 1400 m. 
will be covered in about 12 minutes, and the journey will 
afford travellers undoubtedly one of the most marvellous 
bird’s-eye views of scenery that the world can offer. 
Whether the scheme, which is a private enterprise, will 
prove remunerative is a question upon which it is difficult 
to give an opinion. A new railway to be undertaken by 
British capitalists is about to be commenced in the State of 
Alagoas, and will be known as the Alagoas and Northern 
Railway. The line will start from Lourenco de Albu- 
querque or Bomjardim, a station situated upon the Great 
Western of Brazil Railway system, and run thence to the 
north of the State to the district of Jacuhype, with branches 
running in various directions from the main line. A con- 
siderable amount of British and other foreign capital is 
about to find its way into Brazil for the purpose of acquir - 
ing and developing upon an immense scale some valuable 
iron and coal mines situated in the State of Minas Geraes. 
It will be remembered that reference was made to these 
great sources of mineral wealth in the articles written by 
Te ENGINEER’s Special Commissioner when travelling 
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in Brazil in 1909-10. The probability of their exploita- 
tion by foreign capital was then suggested. It would now 
seem that an international corporation with a capital 
of 100,000,000 dols. (say, £20,000,000) is to be formed 
for the purpose of handling these valuable coal and iron 
mines. Among the members of the syndicate interested 
are Messrs. Rothschild, Sir Ernest Cassel and a powerful 
group of North American capitalists. The concern is 
registered in England under the title of the Itabira Iron 
Ore Company, Limited. 


Chile. 

Notwithstanding the many difficulties and dis- 
appointments met with in the construction of the Longi- 
tudinal Railway (Northern Section), progress has been 
made, and the whole work ought to be finished within the 
time specified in the contract. The last portion of the 
route to be opened is that between Quillagua and Pintados, 
which is the most important of all the sections, since it 
establishes rail communication with all of the ports of the 
provinces of Tarapac&é and Antofogasta. The total 
length of the line is 719 kiloms., of which 619 kiloms. 
have already been constructed. There now remains a 
gap of 100 kiloms. between Catalina and Pueblo Hundido 
to be built. Rail communication via the Southern portion 
of the Longitudinal Railway was established between 
Santiago, the capital, and La Seréna on October 28th last. 
A full account of the Longitudinal Railway has already 
appeared in THE ENGINEER. 


Colombia. 

So far as its extremely limited financial resources 
will allow, the Government is undertaking the construction 
of a number of urgent engineering schemes, among these 
being the canalisation of the port of Cartagéna. A 
European hydraulic engineer has been engaged to super- 
intend the construction of a municipal aqueduct at the 
town of Medellin, the capital of the most prosperous of 
the Colombian States, that of Antiédquia. The Federal 
Government has also authorised the Medellin Municipality 
to borrow the sum of £200,000 for the purpose of construct- 
ing the aqueduct, sewers, and a tramway. The contracts 
will in all probability be awarded to British firms. A 
London firm has already received an order from the Depart- 
ment of Public Works at Bogota for two locomotives 
intended for the Girardot Railway. 


Mexico. 

The recent furious revolution in Mexico will 
work for the engineers for many months, and 
possibly years, to come. No earthquakes, such as visit 
Mexico frequently, could have effected in a series of 
shocks the immense amount of damage occasioned by 
the rebels in and about the capital, as well as in the 
provinces. Where plantations have been attacked 
and burned it will require years to place them once again 
in a productive stage. In the case of railway bridges 
destroyed and station buildings committed to the flames 
months will have to be devoted to the reconstruction, 
for the greater part of the steel companies and bridge- 
builders in the United States—whence most, if not all, 
of the Mexican railroad supplies are received—are alto- 
gether too full of work to be able to execute without 
considerable delay the immense rush of orders which will 
follow the declaration of ‘‘ peace.’’ There will also have 
to be considered the question of finding the necessary 
money to pay for the material. While no question will 
arise respecting this in the cases of the British and the 
United States corporations, whose properties may have been 
grievously damaged, it is quite a different matter with the 
Mexican Government. The national treasury has for 
a long time past been depleted, and even if the present 
trouble had not been experienced, the Government would 
have found the greatest difficulty in meeting its financial 
obligations of a normal ckaracter. With this additional 
burden to face, to say nothing of the enormous number of 
claims for compensation which will be presented by 
foreign residents, few banking houses will be found ready 
to assist Mexico to raise a fresh loan, except upon the most 
‘onerous terms. In the event, therefore, of British firms 
of engineers being offered contracts by the Mexican Govern- 
ment, they will be well advised to pay particular attention 
to the cash provisions, and to obtain, if possible, some 
tangible security for their work. The number of new 
railway bridges to replace those which have been 
wilfully destroyed during the last three months alone 
is estimated at not fewer than forty-three. Many of these 
are small, and can be easily replaced ; on the other hand, 
at least six out of the number cross deep ravines and 
dangerous rivers, and will call for both time and an 
exceedingly large outlay. In the meantime the railways 
are running any way they can, without schedules or 
guarantees of any kind. Substantial financial losses have 
already been incurred by the Mexican and the Mexican 
Southern Railways, as well as by the newly constructed 
Mexican North-Western Railway ; all three are British- 
owned. The magnificent terminus station building 
belonging to the National Railways of Mexico, a Govern- 
ment-owned system, which cost over £80,000 to build, 
has, it is reported, been burned to the ground. 
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INSTITUTION OF CIVIL ENGINEERS.* 


DURBAN HARBOU 2, SOUTH AFRICA. 
By Carucart WILLIAM METHVEN, M. Inst. C.E. 


THIS paper gives particulars of investigations made of the 
physical features surrounding the entrance to the port, and 
the causes of growth and changes in the bar as the works 
progressed, as well as a full account of the design and construc- 
tion of both the entrance and the inner works of the harbour 
up to 1895. 

The paper commences with an account of the coastal features 
in the vicinity, and of the original conditions of the lagoon 
before any works were commenced, and discusses the probable 
causes of its formation. ‘lhe nature of the wave action, littoral 
currents and sand movement is then described, and the author 
alludes briefly to the severe erosive action which has arisen 
north of the entrance, in consequence of the projection of the 


* Abstracts of two papers read at the ordinary meeting of the 
Institution, on Tuesday, the 11th February, 1913, 





entrance works, and owing to dredging. Records are given of 
the original depths on the bar, showing its condition in this 
respect previous to any works. The author then deals with 
character and height of the seas, and the results of their oblique 
action on the coast and on the depths near the end of the south 
breakwater, and also with the character of the ocean bed 
seaward of the entrance. 

The next section of the paper gives the history of the various 
plans proposed for dealing with the bar up to the time (1888) 
when the author took charge of the harbour as engineer-in- 
chief, mentions the views which had governed the design and 
prosecution of the works, and describes the results and the 
general state of the works when he assumed control of them. 
The author then made investigations as to the tidal capacity 
of the bay and the effectiveness of the available scour within 
and without the entrance, by means of meter and float observa- 
tions on flood and ebb tides ; and the results are recorded in 
diagrams and tables. The views at which the author arrived 
from these observations, and from the experience already gained 
from the works which had been executed up to that time (1890) 
are stated, as well as his criticism of the policy pursued up to 
1888, when he took over the work. 

The shifting character of the bar, and the changes which 
took place, are fully described, and a table is given, showing, 
from 1882 to 1895, the various gains and losses in average 
yearly depth under the varying relations of the entrance works, 
which relations are also given in the table, as well as the weather 
conditions throughout the year. This table and the results 
shown by it are then discussed, and the further views of the 
author founded upon it are given. The exceptional difficulties 
which the author experienced from opposition to the extension 
of the northern work are also described briefiy. ‘Che ultimate 
extension of the north pier to within 650ft. of the end of the 
southern work, and the subsequent form taken by the bar, are 
then described. The author’s representations to the Board 
and the Legislative Assembly regarding this, and the urgent 
necessity for extension of the north pier, in order to do away 
with the overlap of the work on the weather side of the entrance, 
are mentioned, as well as the arguments which were used in 
opposition to any such extension, and which prevailed over the 
author’s views and advice, until further and independent 
opinion was obtained. ‘he results on the bar during the sus- 
pension of the entrance works, coupled with some dredging by 
the then available dredging plant, are described. 

The report and recommendations of Sir Charles A. Hartley 
and Sir John Wolfe Barry are referred to, and their advocacy 
of immediate extension of the north pier, coupled with per- 
sistent dredging in the open sea. A table is given showing the 
results obtained from 1896 to 1908 under this policy, with the 
gains and losses in depth experienced, the position of the works, 
the weather conditions, and the total yearly quantities dredged 
on the bar—culminating with the entry of large mail steamers 
and warships into the harbour. 

Finally, a description, with illustrations, is given of the con- 
struction of the south breakwater and north pier, as well as of 
the various works for the internal development of the harbour 
carried out during the author’s charge of the port. 





NATAL HARBOUR WORKS. 
By Cuaries JAMes Crorts, M. Inst. C.F. 


This paper describes the works carried out in Natal during the 
periods July, 1887, to August, 1888, and from August, 1895, 
to December, 1907, during which periods the author was in 
control of the works. The methods adopted and the plant used 
by him for making a survey of the bottom of the entrance 
channel, which had previously been looked upon and shown on 
all existing plans as solid rock, with an overlying depth of I lft. 
to 12ft. at L.W.O.S.T., are first described. The result 
of this survey was that the so-called rock was found to be con- 
solidated shingle, amenable to dredging, and an order for a bucket 
dredger was at once given. This dredger speedily increased the 
depth to 23ft., and later on the depth was further increased to 
33ft. by dredging, very little blasting being necessary. 

Works at ** The Bluff.’—The construction of the breakwater 
is first described, details being given of the construction of the 
staying and the difficulties which had to be overcome owing to 
the great changes in depth during bad weather. The reclamation 
of land by suction dredgers for a coaling yard 40 acres in extent, 
and the construction of quay walls having depths of 30ft. and 
34ft. at L.W.O.S.T. alongside, are next described. Details 
are given of the result of subaqueous grouting with cement 
and sand mixed, and of the rate of progress and cost of 
the quay walls. An electrically driven coaling plant for export 
and bunker coal, which is dealt with at the rate of 400 tons per 
hour, has been installed, of which an account is given. 

Floating plant.—-The total amount of dredging done, exclu- 
sive of land reclamation, from 1895 to 1907, was approximately 
53 million tons. Particulars of the work of the sixteen seagoing 
and stationary dredgers employed, together with the cost per 
ton as far as possible, are given in tables. The first floating 
dock ordered, capable of raising a vessel of 4500 tons, was 
wrecked on the voyage to Natal at Mossel Bay, Cape Colony‘ 
and a dock capable of raising a vessel of 8500 tons was then 
ordered, and arrived safely in Natal after a voyage of 145 days. 
A steam-propelled floating workshop, fitted with a 15-ton steam 
crane of 35ft. radius, and a number of electrically driven machines 
was also procured. 

Works at ** The Point.”—-The north pier was constructed in 
a similar manner to the breakwater, but being under shelter of 
the breakwater was more easily built. Quay wall was con- 
structed with depths of 22ft., 23ft., 29ft., 30ft., and 34ft. 6in. 
at L.O.W.S.T. The total Jength of wall built was 5245 
lineal feet. Most of this work was carried out under great 
difficulties, as the growth of the port necessitated the work 
being done in short lengths so as to interfere as little as possible 
with the old timber wharfage. The laying out of a new con- 
erete block building yard, 1500ft. in length, with an electric 
gantry crane having a span of 135ft., and travelling, with its full 
load of 20 tons, at the rate of 500ft. per minute, is next described. 
Temporary timber jetties, giving a berthage of about 3000ft., 
were rapidly built to keep pace with the growing requirements 
of the port, as well as five new wharf sheds built along the quay 
wall. These works and the general arrangement of platforms, 
docks, &c., the new hydraulic pumping station, electric light 
and power station and plant are all described. A railway 
customs bond store was designed as a three-storey building, 
but only two storeys were constructed. A 50-ton hydraulic 
hoist, capable of raising the long 35-ton railway trucks when 
fully loaded, was provided. New workshops were laid out, and 
their construction and equipment are also described. Other 
works under this heading include a slipway, offices, quarters 
for officials, &c. 

Congella works._-At Congella 94 acres of land were reclaimed 
by suction dredgers, discharging the spoil raised through 
delivery pipes up to 2200ft. in length, and timber wharves with 
a depth alongside of 25ft. at L.W.O.S.T. were built. 
Also 60 acres of land below H.W.O.S.T. were reclaimed 
for the Durban Corporation by ballast wagons, the site being too 
far from the bay to be done by dredgers. 

Salisbury Island works.—Here a small slipway was con- 
structed for local craft up to 200 tons. ‘I'wo landing jetties 
and a plague hospital were also built. 

After giving general statistics of tides, wind, rainfall, entrance 
depths—showing a gain of 20ft. 7in. in the twelve years under 
review—and an account of the reorganisation of the Natal 
coast lights, the paper concludes with a short description of the 
works carried out by the author at Port Shepstone, 60 miles 
south of Durban. The total cost of the works, plant, upkeep, 
&c., described was approximately £3,000,000. 





THE ERECTION OF THE BOUCANNE RIVER VIADUCY 
CANADA.* , 


By Puitir Lovis Prartry, M. Eng., Assoc. M. Inst. C.15, 

‘Tue National Trans-continental Railway crosses the Boucanng 
River 167.2 miles east of the Quebec Bridge, on a viaduct 
790ft. long, with a maximum height of about 127ft. from water 
level to the base of the rails. The viaduct is of the deck type, 
and consists of five towers of 30ft. span and two of 40ft., three 
open spans of 56ft., four of 60ft., and a Warren truss span of 
150ft. The crossing is on a slight incline, and also includes 
135ft. of spiral. The pedestals for the towers are of concrete, 
and are carried down to the bed-rock, about 10ft below eart\, 
level. 

The viaduct is designed according to the Dominion Govern. 
ment Specifications of 1908, with a few further limitations 
imposed by the bridge engineers of the railway. The live load 
to be carried was composed of two engines and tenders followed 
by a train load of 4750 lb. per lineal foot of track. ‘The engines 
and tenders weighed 180 (short) tons complete, and covered a 
wheel base of 104ft. 

An interesting item of the specification is the clause regarding 
impact, which calls for an allowance of load, above the dead 
and live load, equal to the figure obtained by dividing the 
square of the live load by the sum of the dead and live loads, 
This allowance is further increased for short spans by increasiny 
the live load in and out of the impact computation. The 
girders are all 6ft. deep, and with a permissible fibre stress oj 
16,000 lb. per square inch, weigh with their bracing :—60it., 
57,000 Ib.;  56ft.. 51,000 lb.; 40ft. 29,000 lb.; 30ft., 17,500 Ih, 
per span. The truss span is 25ft. deep, and has six panels of 
25ft. its trusses being in vertical planes. Its cross girders are 
plate web girders, as also are its stringer girders. 

The towers consist of two bents, which are braced in thei- 
selves with sway bracing designed to resist wind, and braced 
together by longitudinal bracing calculated to resist brake- 01 
traction—load. The posts are built of three | beams and are shod 
with steel shoe plates 2in. thick, which rest on bed-plates 141, 
thick. ‘These are anchored to the pedestals with long anchor 
bolts built in the concrete. 

The viaduct was erected by ordinary methods until bert 
Nos. 9 and 10, forming the tower carrying the east end of the 
other side of the river, was the problem. The material could 
only be supplied from the east end, and so this tower had to 
be erected from the constructed portion of the viaduct. Low 
staging was built, and upon it, close to tower 9-10, towe: 
7-8 was erected, a little higher than its final position. Lt was 
then skidded and rolled westward to its place and jacked dow. 
The truss was erected by building the bottom chord on the stay 
ing and trussing it so that it would carry itself and some post 
and diagonals across the 150ft. ‘This was hoisted into place and 
blocked up. When both bottom chords were in, the lateral 
bracing was introduced, and then the remaining truss member, 
the floor beams, sway bracing, stringers and track. The 
remainder of the erection was then proceeded with in the usual 
manner. 

The Dominion Bridge Company, with whom the author is 
assistant designing engineer, was the contractor. 

—_— —e 

WE are requested to state that the Council has now arranye:l 
for several of the offices on the ground floor of the new building 
of the Institution to be opened for temporary use ay reading- 
rooms, and that in them the current journals and the library 
books, as far as practicable, will be available until such time a 
the permanent library can be completed, and the books removed 
into it. ‘These will be furnished to readers in the rooms, 1 
application for the particular books desired. The entrance 
will be by a doorway in the builders hoarding in Great George- 
street. ‘The rooms will be open from 9.30 a.m. until 5.30 pan. 
daily—Saturdays, 9.30 a.m. until 2 p.m.—and it is desired that 
members and students attending under the present condition 
will sign their names on entering. This opportunity is also 
taken to announce that the annual conversazione of the Institu- 
tion will be held in the Royal Albert Hall on Wednesday, June 
25th ; and that the Council has decided to defer for the preset 
making arrangements for the annual dinner, in the expectation 
that it may be practicable to hold it later in the year in the new 
building. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vf our 
Correspondents.) 


EFFICIENCY OF AIR PUMPS. 

Srr,—I have noticed in recent numbers of your paper an inter- 
esting discussion between Mr. Weir and Mr. Morrison on the 
former's paper on “ Auxiliary Units between Exhaust Pipe and 
Boiler.” Mr. Weir in his paper gave some test figures of a Dual 
reciprocating air pump, and I sent in a curve comparing these 
figures with some obtained on a modern Westinghouse Le Blanc 
rotary air pump recently supplied by my firm. 1 observed that 
Mr. Weir allowed a priater's error to creep into his paper when 
he referred to ** Percentage of Theoretical Vacuum ”’ in his 
figure illustrating the Dual air pump test. It would appear 
that this should be ‘‘ Percentage of Barometer,’’ owing to the 
fact that the rotary pump shown in the same curve does not 
reach the theoretical vacuum with no air leakage, which 1s 
always the case with this type of pump. 

Mr. Weir in his answer to my note states that this “ percent 
age of theoretical vacuum ”’ is correct, and that the air leakage 
referred to in the figure does not include the air which was 
entering with the steam during the test, but he deduces from the 
characteristic of the rotary pump curve that this represents 
about 15 lb. weight of air. In the accompanying figure I have 
taken the liberty of copying Mr. Weir’s illustration with the 
addition of the 15 lb. weight of air on the lower scale and super- 
imposing the test of the Westinghouse Le Blanc pump. You 
will observe that the steam consumption of the Westinghouse 
Le Blane pump, which only runs at 1440 revolutions per minute, 
is slightly worse than that of the reciprocating pump under the 
same conditions of air duties, but if the pump were run with a 
more efficient turbine or at 3000 revolutions per minute the 
steam consumption of the Dual pump would be approximately 
60 per cent. higher than that of the Le Blanc pump. 

Mr. Weir seems to think that the reduction in steam consump- 
tion of 70 per cent. on the auxiliary pump is a sign that such small 
turbines are still in the development stage. Apparently Mr. 
Weir is not aware that higher turbine speeds invariably give 
better steam consumption, other conditions being equal. It 
should also be noted that these steam consumptions are not by 
any means the best which can be obtained for their respective 
speeds, but they have been chosen as a fair figure for a cheap 
design of turbine. By increasing the number of wheels or their 
diameter the consumption could be considerably reduced. 

During the discussion Mr. 8. A. Simon B.A., associate member 
of the Institute, takes exception to my remarks on the A.E.G. 
rotary air pump. He claims that the steam consumption of 
this at 3000 revolutions per minute would he 20 lb. per pound 
of air at 96.5 per cent. of the theoretical vacuum and 30 Ib. at 
1440 revolutions per minute, whilst the consumptions I gave in 
my communication for the Le Blanc pumps are 23.8 and 40.8 
respectively. Mr. Simon’s figures, however, are valueless, 
as he omits to state the steam conditions. Are these figures 
for dry saturated steam or superheated steam ? What is the 
boiler pressure? And most important of all, what is the 
brake horse-power capacity of the turbine; is it only driving 
a circulating pump? In which latter case the steam consump- 


* Abstract of paper read at the Ordinary Meeting of the Institution 
on Tuesday, February 25th, 1913. 
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tion in proportion for each pump wou!d be considerably less 
owing to the larger size of turbine giving a better steam con- 
sumption. In the example I gave the turbine was calculated 
for driving the air pump only, with dry saturated steam at 
150 lb. boiler ee and 16 lb. absolute back pressure 

Moreover, I did not claim that they represented the best 
consumption which could be obtained at their respective speeds, 
as these figures were chosen casually, as being more than suffi- 
cient to prove the superiority of the turbine-driven Le Blanc 
pump over the Weir Duplex air pump. 

Finally, Mr. Simon’s figures are valueless as an argument 
unless backed by actual test figures of an A.E.G. air pump. 
have never seen a test curve of this type of pump giving any- 
thing like the figures Mr. Simon mentions. I have in my posses- 
sion a copy of a test on an A.E.G. pump taken on the A.E.G. 
test plate which only gives 18 kilos. of air for 40 brake horse- 
power at 96.5 per cent. of the theoretical, or 0.45 kilos. per 
brake horse-power—.99 1b. per brake horse-power. The 
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Westinghouse Le Blane pump shown in the accompanying 
figure was supplied to the Salt Union and absorbed 32-34 brake 
horse-power—tested by a standard motor—at 96.5 per cent. 
lt was removing 43.5 lb, of air per hour, or 1.28 lb. per brake 
horse-power. 

The curve for this pump was recently published—Fig. 12— 
in & paper read by the writer before the Institution of Mechanical 
Engineers. The curve C in Fig. 15 of the same paper is for a 
still better pump, which gave 2.46 Ib. per brake horse-power 
at 96.5 per cent, of the theoretical, Can Mr. Simon publish 
tost figures to equal these ? 

In the curve accompanying this letter it will be seen that 
with 15 Ib. total air the Le Blanc pump is so near 100 per cent. 
etliciency that it is impossible to read the curve. 

Turning again to turbine-driven pumps and taking the Salt 
Union air pump as a fair average example, a single wheel tur- 
bine could be supplied having a rather bigger diameter than the 
one mentioned in my communication, with a steam consumption 
of 1150 lb. per hour at 3000 revolutions per minute, or 1750 lb. 
at 1440 revolutions per minute, 1801b. boiler pressure and 
150 deg. superheated. These figures ai 95.5 per cent. of the 
theoretical vacuum would give 18.25 lb. per pound of air at 
8000 revolutions per minute ; 21.7 1b. per pound of air at 3000 
revolutions per minute. 

It may be noted, however, that with Le Blanc pumps it is 
usual to work at not less than 98 to 99.5 per cent. of the theoreti- 
ca! vacuum, and I have only taken the lower figure to be in line 
with Mr. Simon’s figure. A. E. LeicH Scangs, M.A. 

Manchester, February 21st. 


STORAGE BATTERIES. 


Srr,—In your article of the 14th inst. you appear to be in 
doubt as to whether you are counsel for plaintiff or defendant, 
and compromise by damning with faint praise. ‘‘ The sudden 
darkness and fogs ” referred to in the article as contingencies 
in which a large battery is always useful as a stand-by appear 
to be the only good points you can find for a battery, and in 
view of their present extensive and extending application, it 
inay be of interest to indicate several directions in which the 
premises of the article are open to correction. 

The large battery at Wolverhampton was not installed 
primarily to load the plant during the dinner hour, but in all pro- 
hability to improve the load factor, which it has done, with 

atisfaction doubtiess to Mr. Shawfield, who decided on its 
installation, and with considerable economy in the station costs. 

In your opinion one of the troubles associated with the use of 
storage cells is that ‘* whereas the output of the generating plant 
is raised by adding new units one by one, the capacity of a bat- 
tery cannot be increased ty adding single cells *—surely an 
untair comparison. oe 

In extensions—which, by the way, are usually in the shape 
of larger generators—a steam turbine without a dynamo coupled 
to it would hardly be considered a unit, nor could the combina- 
tion be considered effective unless connected to suitable steam 
raising plant. In like manner the unit of storage is a battery and 
not a single cell. If it is desired to obtain double the output 
trom a steam turbine the necessity of purchasing a new one is 
obvious. Why not apply the same reasoning to a storage 
battery ? 

As a matter of fact, it is only in comparatively recent years 
that the storage battery has come to be regarded as an integral 
component part of central station equipment capable of earning 
its money as well as any other part of the plant, and until the 
idea of small cells in glass boxes can be forgotten in connection 
with the subject no broad-minded outlook on pros and cons 
can be hoped for. 

The difference between the extent to which storage batteries 
are employed in this as compared with other countries is duo to 
the fact that in England there are no penalties—other than a 
possible loss of business—attached to interruption of supply, 
whereas in America fines are incurred, depending on the length 
of the period when current is off, which might become a serious 
contingency when several thousands of horse-power are con- 
nected to the system, and this accounts for the installation in 
America of batteries individually of a much higher capacity 
than the one in Manchester, and collectively capable of handling 
the load for such a period as gives reasonable anticipation that 
the trouble necessitating a heavy battery discharge will have 
been removed. : 

It is a subject upon which it is difficult to generalise and easy 
to form wrong conclusions, of which there are several in the 
article, to which space forbids reference. 

(For Tur Cutoripe ELEcTRICAL SvoRAGE Co., Lirp.), 

London, S8.W., February 20th, FRANK CRAWTER. 


(We had no intention of suggesting that the large battery at 
Wolverhampton was installed primarily to load the plant 


during the dinner hour, nor did we contend that a battery is 
y useful as a stand-by at times of sudden darkness and fogs. 





On the contrary, we drew particular attention to the fact that 
batteries are useful for dealing with the peak of the lighting load 
and for raising the load factor. Moreover, we said that the 
battery at Manchester had lowered the capital expenditure, 
the wages of the running stafi, and the cost of the peak load 
units, and that it had introduced a saving by enabling all the 
generating units to work at their most economical load. As 
regards Mr. Crawter’s next point, it is evident that if central 
station engineers scrap their batteries and put n larger ones, 
or if they purchase additional batteries as they add to the 
capacity of the steam plant, the full value of the storage equip- 
ment as a stand-by, &c., will be maintained. The fact remains, 
however, that there are not many engineers who have adopted this 
practice. For one thing it involves the provision of a consider- 
able amount of spare space. We are not at all antagonistic 
towards the storage battery, but we are inclined to think that 
the value of exceptionally large installations is sometimes over- 
estimated. When, for example, it is stated that a battery capable 
of dealing with the total load ensures reliability, the fact is 
overlooked that a considerable percentage of the breakdowns 
that now occur are caused by short-circuits and not by the failure 
of the actual generating plant.—Eb. Tue E.] 


AUXILIARY SAILING SHIPS. 
Sin,-—The interesting letter of your correspondent ** Draughts- 
man”? shows that he has fallen into errors which are not un- 
common. He has mixed up three distinct classes of cargo ships 
aud imagined a vessel with the qualities of all three, viz.:— 
(a) Weight. carriers, necessarily of moderate speed ; (6) bulk or 
“measurement ”’ carriers built for high speed; (c) a com- 
promise between (a) and (b). 

1 may say that more than twenty years ago I was fortunate 
enough to be able to take a passage to Australia by sail, and 
by the very line mentioned by your correspondent—the Aber- 
deen White Star clipper Pericles, eighty-five days from London 
to Sydney. To the best of my recollection the highest speed 
attained was no more than 15} knots; this for a very limited 
time and under favourable conditions of sea ; materially lower 
than the 18 knots suggested. I can well believe that another 
ship of the same line—the Thermopyle—could do 18 knots, 
but then she was built purely for speed and measured cargo 
of # special nature, viz., the China tea trade. Being of extremely 
fine lines—looked at from ahead lying light in dock, she was like 
a razor—her block coefticient was necessarily low, and she was 
neither built for nor suited to general trade. 

The manning and “finding” of the ships of this line was 
probably of the very best that could be done by commercial 
people running ships for a profit. The commanders, officers, 
and the special ratings of this line were experienced men not only 
first-class seamen, but with a very personal feeling of regard 
for the line they served, and the then owners appeared to be of 
the old-fashioned class to evoke that feeling. If such a line feels 
obliged to go for steam, overbearing all old prejudices, it is 
evident that very strong evidence amounting to proof positive 
would be required to induce a shipowner to build auxiliary 
sailing ships. 

Jt must not be forgotten that to run a ship of the class of the 
Thermopyle costs as much as for a ship of twice her capacity 
month tor month ; also that each ship has her own economical 
speed, and that sailing ships have to suffer delays from the state 
of the sea, from which steamers are largely exempt, and that 
whether the saving of delays such as the Doldrums and the saving 
of risks and persistent calm and head winds is worth the extra 
expense of engine power and engineers’ wages is a matter that 
can only be settled by examination of numerous logs and at all 
seasons. 

Only a seaman of varied and long experience can give a useful 
opinion on the Suez Canal proposition, but regard must be had 
to the value of the more or less regular and reliable trade winds. 
Would not the loss of these in relatively narrow waters like the 
Mediterranean and Red Seas take a lot off the average speed of 
the passage. Foreigners also can get results that we cannot, 
both by reason of lower wages and “ bounties.” 

I feel quite as your correspondent does, and in that respect 
neither he nor I are in any way original. With prejudice 
tending strongly in the direction desired by your correspondent, 
I still cannot see that it is a practicable commercial proposition 
as yet for anything but a very special purpose, and not for 
general application. 


Worthing, February 25th. Gro. T. PaRDOoE. 


LABOUR’S GREAT DELUSION. 


Srr,—Mr. Good’s argument that because in no manufacturing 
concern does interest on capital amount to twice the wages bill, 
therefore the £1,200,000,000 or so assessed for income tax cannot 
exist, would be sound if the incomes assessed for income tax 
were those only which are ‘* made out of labour,” which I under- 
stand to mean, derived from interest on capital invested in pro- 
ductive industry in this country. But this leaves out of account 
altogether the income of professional men, of factors and dis- 
tributors, of managers and directors, and of all those engaged 
on their own account in the work of production or distribu- 
tion—inecome which is payment for work done and which is 
assessed for income tax, but is neither interest on capital nor 

‘wages for labour” as the term is ordinarily used, but never- 
theless representing wealth produced. 

One can, of course, conceive of a situation where wealth— 
that is, “the article produced ’—is passed from hand to hand 
and not consumed. In such a case it would probably be assessed 
as income more than once. My contention is that in the ordinary 
course of events one consumes what one purchases with one’s 
assessed income, and that therefore it cannot be the same 
income-—wealth—that is assessed as the income of another. 

Mr. Good says that “the article of wealth ” is produced once 
only. Does he mean that therefore there exists only so much 
as is represented by the national wages bill? Of course, the 
fact is that the annual wages bill does not represent the annual 
production of wealth, because it does not include the services 
I have mentioned above, which contribute to the wealth of the 
country. J. Haro~p ARMFIELD. 

Ringwood, February 20th. 


Sirn,—With your permission I must have another word with 
my critic, Mr. A. Williams Price. He says: ‘‘ The person 
or company assessed for income tax is a distinct entity, and 
- + » cannot be assessed twelve times for the one tax.” 
Who said any person or company could be? Certainly I didn’t. 
If Mr. Price wishes to discuss the matter raised in my original 
letter why does he not stick to the subject ? Why set up 
dummies to be knocked down ? Again, for Mr. Price to describe 
anything I have written as a charge of “ rascality against the 
officials ” is absolutely untrue and unfounded. Once more let 
me try to put Mr. Price on the right track. I said that labour 
imagined that it was robbed of about two-thirds of the wealth 
it produced. I said that was a delusion. I gave the coal trade 
as an example, that so far from labour getting only about half 
as much as capital, labour got some ten or twelve times as much. 
1 said that labour’s delusion was founded largely upon income 
tax figures, which I described, 1 think, as illusory. I pointed 
out that money or a unit of the so-called national income might 
possibly be assessed several times over within a year, because such 
unit might pass through the accounts of many persons who were 
income tax payers, and be counted as profit or income. If 
I am wrong, let Mr. Price explain. But do not let him compare 
an acre of fixed land with a circulating sovereign, or twist a 
statement of mine that the sovereign may be counted many 





times over into the absurd contention that one person pays his 
annual income tax many times over within a year. 

Sheffield, February 25th. T. Goon. 

S1r,—In your issue of the 14th instant Mr. T. Good says : 
** There is no industry in the country in which the proceeds go 
to capital in the proportion of two for labour’s one.” It is 
rather surprising that no one has come forward with an example 
of what the proportion really is in any industry ; but if Mr. Good 
will refer to the Journal of Gas Lighting for February 18th he 
will find some suggestive figures, compiled by Mr. F. J. Brad- 
field, of the Commercial Gas Company, showing the analysed 
costs of 1000 cubic feet of gaz sold in London. The figures are 
not quite complete, but if we may make the assumption that 
one-third of the cost of purification and repairs goes in wages 
we shall have the following results :— 

Costs per 1000 Cubic Feet of Gas Sold. 


Gas Light South Com- 

Labour. and Metro- mercial 

Coke Co. politan. Gas Co. 

d. d. 5 

Manufacture, salaries.. .. .. .. 0.27 0.59 0.39 
Carbonising, wages s 2.09 1.89 1.52 
Purification, wages(?) .. .. SS se Cee 3. ss OM 
Resin, wage6G) <2. o,f cas DS se 2. OD. ~ 53 
Distribution, wages and salaries 1.05 .. .. 0.738 .. .. 0.73 
Management, salaries in, bax) ee O.25 O34 
Total to labour 5.24 5.50 4.55 
Capital " 
Dividend and interest . 10.61 7.0 8.95 


A glance at these figures will show that the ratio of 2 to capita 
to Lto labour is a very fair one to take for the gas industry in 
London. I have other tigures for a gas company in the provinces 
which show a higher proportion for labour, say, about 1.8 to 1, 
but these are not quite complete. 

I trust this information will be of interest to your other readers, 
and that it will induce others to produce statistics bearing on 
this interesting question. T. AsHTon. 

Manchester, February 24th. 

TECHNICAL INSTITUTIONS AND THELR PAPERS. 

Sir,—Referring to the leading article in your issue of the 
2Ist inst., many of your readers will agree that the papers 
presented to the Institution of Mechanical Engineers are, to 
put it mildly, lacking in immediate usefulness to the practical 
engineer, viz., to the man who is actually engaged in making 
things, and who would like to be able to look to the Institution 
for information which he could rely upon and use in the daily 
practice of his profession. It seems highly desirable that the 
character of the papers should be altered along more practical 
lines, but before this can be done a radical change must take 
place in the way in which the question of the publication of 
practical information is regarded. 

In this connection, three points of view must be considered, 
viz., that of the governing body of the Institution ; secondly, 
that of the possessor of useful information who_might be induced 
to read practical papers ; and, thirdly, that of those members 
who have less to impart than to receive in connection with 
any subject under consideration. In dealing with these poits 
of view, the general desirability and pleasantness of providing 
the engineering community with free information on all engi- 
neering subjects must be tempered by some appreciation of 
the competitive conditions under which practical engineering 
is carried on. From the point of view of the Council of the 
Institution, it is undoubtedly desirable that every inducement 
should be offered to practical engineers to write papers descriptive 
of work they have carried out, with full particulars of progress 
made and difficulties overcome ; but it is equally necessary 
that considerable toleration should be shown towards what may 
be considered to be advertisement, provided that really new 
and practical information is given in the papers. The point 
of view of the writers of the papers will necessarily put a check on 
the amount of such practical knowledge that will be made 
public if the writers are commercial engineers, as it cannot be 
expected that they will present to their competitors results 
which have cost much in time, money and brains to obtain, 
unless there is a guid pro quo to be got out of it in some direction 
or other, such as by making the name of the author or of his 
firm more widely known, or of publishing particulars of his 
products which may result in increased sales. From the point 
of view of the consuming member, there is every need and desire 
for the publication of special and exclusive information, but 
such members must be considered as having nothing to lose and 
everything to gain, and their views will not, therefore, carry 
much more than moral weight. 

If those who have information to impart can be brought to 
believe that free publication will be of benefit to themselves as 
well as (incidentally) to the community, then the question will 
be solved, and your leading article will have served its purpose ; 
but if not, either public spirit must become a very different 
thing from what it is at present, or the fact that advertisement 
itself is sought must be frankly recognised and the papers 
presented to the Institution judged by their merit alone. 

P. V. Vernon, M. I. Mech. E, 

February 2tth. 


VERTICAL LIFT OPENING BRIDGES. 

Srr,—The Sand Point Bridge, Idaho, has a clear span of 
814ft. and a lift of 50ft. The weight of the span is about 25 tons, 
and each counterweight is about half this. It is stated that one 
man can rise or lower the bridge in three minutes. The Big 
Choctan Bayu Bridge has a span of 46ft. clear, the lift span 
having plate girders. ‘These bridges are described in Engineering 
News, July 18th, 1912. Other vertical lift bridges are described 
in a paper in Applied Science, which is a journal incorporated 
with the “ Transactions ” of the University of Toronto Engi- 
neering Society (January, 1912). These include :—-Five over 
the Erie Canal, 1899-1904 ; one having a span of 111it., another 
84ft. The former is worked by water power from the city mains, 
90 lb. per square inch, and the counterweights are of cast iron. 
A bridge at Rochester, U.S.A., has a lift span of 139}ft., with 
pontoons instead of counterweights, the same device having 
been adopted at Launenburg, Germany (1902), and at Wattrelos 
(1904). The lift bridge at Portland, Oregon, has a span of 245ft. 
and a lift of 110ft. The weight of the lift span, with floor and 
machinery, is 885 tons, and the counterweights are large con- 
crete blocks. It is stated that the pontoon form of counter- 
poise was used by Mr. Vescovati in 1893 for a bridge near Rome, 
but at the moment I cannot find a description of this bridge. 

February 21st. REGINALD RYVEs. 

AUTOMATIC SLUICES. 

Srr,—The Hon. R. ©. Parsons informs me that his late 
brother, Lord Rosse, invented and applied cylindrical balanced 
sluices worked automatically more than twenty-five years ago,. 
and that several were applied on the river at Birr Castle, King’s 
County, Ireland. 

As far as I know this is the first record of the cylindrically 
balanced sluice, and I have no doubt Lord Rosse was the first 
inventor. The sluice is described to me as being held open by 
a balance weight, and that a vessel connected to the sluice, 
when filled with water, overcame the balance weight. The 
opening was effected by letting out the water. 

I would have mentioned this to you some time ago when you 
noticed my weir, if I had known it. The Rosse family have 
shown such great mechanical genius and are so well known in 
the engineering world that it gives me pleasure to make this 
record. Henry Davey. 

Ewell, Surrey, February 25th, 
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desirable when it can possibly be used. These figures do not | dome at the top of the condenser, obviating air pockets and 
pretend to be more than an approximate guide, as so many con- | distributing the steam easily without the need of directing plato 
ditions must be taken into consideration that any hard and fast | Small, but important, points in manufacture are :—~(1) Ferrulos 
rule is impossible. | which do not allow ‘ creeping” of the tubes ; (2) avoidance of 
IV. (1) Surface condensers. | “expanded” tubes ; (3) ample thickness of the tube plates ; 


MODERN CONDENSING SYSTEMS." 
By A. E. LEIGH SCANES, M.A., of Manchester. 
In the earlier types of surface | 





I, lv is the object of this paper to indicate as briefly as possible 
the lines along which development in condensing systems has 
taken place during recent years and will probably continue in 
the future. It will be shown that the tendency is towards 
smaller and cheaper plants of high vacuum efficiency, and 


Fic. 1.—Comparison of Initial Cost of various types of Condensers. . 
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towards simplicity in auxiliaries as exemplified by rotary pumps. 
So much has already been written about the ultimate advantages 
of condensing systems as opposed to the initially cheaper 
non-condensing types of engines that nothing need be said 
under this head. The same is true to a lesser extent regarding 
the degree of vacuum it is desirable to maintain for maximum 
overall efficiency. 

In practice it is necessary to investigate each particular case 
with regard to local conditions, as to the cost of coal and the 
water supply available for cooling. Generally speaking, it 
will be found that for reciprocating engines vacua of from 26in. 
to 27in. are most suitable, and for turbines from 27in. to 29in. 
Here and in all calculations which follow the barometer has been 
assumed to be 30in. of mercury. 

For high-pressure steam turbines an approximate saving of 
5 to 6 per cent. in steam consumptions can usually be effected 
between 27in. and 28in. vacuum, and 7.5 to 9.5 per cent. 
between 28in. and 29in., and 13 and 15 per cent. respectively for 
low-pressure turbines.t 

For low-pressure turbines in connection with winding engines 
and similar plants, care must be taken that air is not pumped 
into the condenser, if a very high vacuum is to be maintained. 
From the above gain there must be deducted the increased 
capital outlay, running cost and depreciation of the condensing 


Fig .3. 
Heat Transmission from Steam to Water in Surface 
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plant, over one for 27in. vacuum, which may be taken as the 
minimum desirable vacuum under normal conditions. 

II. Z'ypes of condensers.—-Condensers can be divided into two 
main types and five divisions :—{1) Surface: (a) Cooling water 
passing through tubes, the usual form; (6b) evaporative where 
steam is condensed in the tubes by a small quantity of water 
ing over their exterior. (2) Jet: (a) High level or baro- 
>; (b) low level; (c) ejector. The first type is used when 
s not available at a reasonable cost for boiler-feed 
purposes. 

III. Choice of a plant.—Figs. 1 and 2 show a series of curves 
from which it is possible to compare the relative advantages 
of the different types of plant. In calculating these curves in 
Fig. 1, allowance has been made for the original cost of con- 
densers, cooling towers (when necessary) and foundations. 
In Fig. 2 depreciation at 12 per cent. per annum and running 
cost at jd. per unit have been capitalised at 5 per cent. If 
the depreciation and running cost were capitalised at 4 per 
cent. the difference between the curves for surface and jet con- 
densers would not be as much, and in any case the greater 
freedom from troubles, smaller number of working parts, and 
reduced attention for cleaning, make the jet plant the most 





* Institution of Mechanical Engineers, February, 1913. 
+ K. Baumann on “ Recent Developments 
Practice,’ Inst. of Electrical Engineers, December, 1911. 


condensers a very low rate of heat transmission was usual, about 
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moderate vacua and water temperature. 
view of reliability much has been said in favour of large surfaces, 
since they were supposed to require less attention and cleaning 
to maintain a high vacuum. ‘This may be true with moderately 
clean water. With some kinds of bad water, however, marine 
practice has shown that small surfaces are best for reducing 


the formation of scale, owing to the increased water velocity. | shown in Table I.—is an example of a plant of this type. 


Furthermore, this increase of velocity through the tubes also 


350 B.Th.U. per square foot of surface per degree Fahrenheit | tube plates, condenser body and water boxes. 
rate would give | 


Fic, 2.—Comparison of Running Cost at $d. per unit and Depreciation capilalised at 5 per cent. 
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This last point 
is very important, as any leakage in the junction between thw 
water box and tube plate will be to atmosphere and not into the 


(4) staying of the tube plates ; 
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vacuum” space, and is, therefore, immediately detected. Wit 

the condenser as shown in Fig. 4 having a water velocity o| 
over 5ft. per second, effective condensation can be obtaine:| 
commercially for land practice at the rate of 8 Ib. to 15 Ib. pe: 
square foot, depending on the degree of vacuum required. ‘Thi 


official test at Burnley Corporation electric light station 
It 


' will be seen here that with a vacuum of 28.9%in. condensation 


Fic. 4.—Diagram of Surfuce Condenser (Westinghouse). 


A.—Steam inlet. 
B.—Condense outlet. 
C.—Air-pump suction. 
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increases the rate of heat transmission from the metal to the 
cooling fluid. 

Fig. 3* shows experimental results obtained by various 
authorities, connecting the rate of transmission and water 
velocities. It will be seen that considerable difference of opinion 
exists, and it is necessary to observe the greatest care in details 
of design to obtain results corresponding to even a mean of the 
curves shown. : 

A common cause of failure is throttling of the flow of steam 
among the tubes, a large drop of vacuum resulting between the 
steam inlet and the air pump suction. Many methods have been 
tried to overcome this by keeping a constant steam velocity, 
such as spacing the tubes farther apart near the steam inlet, 
making the condenser shell heart-shaped to offer a large surface 


PD. —Cooling water inlet. 
E.—Cooling water outlet 





at the top, gradually decreasing to the air outlet, and running | 


passages among the tubes. 


The first and last have been adopted | 


by the British Westinghouse Electric and Manufacturing Com- | 
pany, with great success, and in their opinion these offer the | 


best all-round results when combined with a cylindrical shell, 
which offers many advantages in manufacture and is mechan- 
ically strong. 


TasBie I.—Burnley Corporation : 
20 per cent. overload. 1500-kilowatt Turbine, 2100 revolutions 
per minute, 3100 square feet Condenser. Power of Auxiliaries, 
28.5 brake horse-power. 

















Extract of Official Test on | 


} 
| 
| 


| 
| 
| 
| 
| 


Net 
| Temp. | Vac. | Inlet] Hot-| weight | 
Time. Throttle | Throttle, Inlet | before | in. hg. water] well| of 
press. temp. | press.|throttle.;| bar. ‘temp./temp.| steam 
30in. con- 
| } densed 
Ib. per | Ib. per Deg. | Deg.| Lb. 
a.m.| sq. in. | Deg. F. jsq. in. | Deg. F F. F. | perhr 
1.30 127 | 4536 | 99 470 29,500 
1.35 126 460 100 475 29,200 
1.40 126 460 | 100 475 29,000 
1.45 126 459 100 475 | 29,000 
1.50 124 | 460 | 100 475 28.9 41 | 68 | 29,800 
1.55 124 | 466 | 100 480 mean | 29,300 
2.0 124 | 472 101 485 } 29,250 
2.6 123 | 481 | 102 495 | 29,200 
2.10 123 489 | 106 500 28,550 | 
2.15 123 490 | 107 500 28,250 | 


Average steam condensed, 29,105 lb. per hour. Pounds condensed 
per square feet of surface = 9.4. Hot-well of 68 deg. Fah. corresponds 
to a vacuum of 29.32in. mercury. 
cent. vacuum efficiency, that is, 98.56 per cent. of 29.3Zin. mercury. 

Fig. 4 is an illustration of this type. It will be seen that the 
path of the steam follows an easy curve, it being advisable to 
avoid baffle plates and sudden changes of direction as much as 

| possible. Note should’ be taken of the generous size of the steam 





* Taken from the Engineering Review, Vol. XXIV., No. 140. 


Therefore, 28.9in. = 98.56 per | 
| denser for the Kast Indian Railway Company. 


| 


| 
| 


F.—Bafile in front of air-pump suction 
to prevent any steam entering 
the pump. 











was obtained at 9.4 1b. per square foot. A few years ago this 
would have been considered very unwise, if not impracticable. 
In this case the water flows at about 7ft. per second, passing 
four times through the condenser. 

Table Il. gives results obtained at the official test of a con- 


5.— Diagram of an older type of Surface Condenser 
D.—Cooling water inlet 
E.--Cooling water outlet 


Fic 
A --Steam inlet. 
B —Condense outlet over weir 
(,—Atr-pump suction. 
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This condenser 
was designed for 45,800 Ib. of steam per hour, 26in. vacuum, 
2800 gallons per minute of circulating water at 85 deg. Fah., 
transmission 435 B.Th.U. per square foot per degree mean 
temperature difference. The readings give a mean transmission 
of 639 B.Th.U. The vacuum efficiency in readings 3 to 6 fell 
off, as by an oversight the condensed steam was allowed to rise 
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a few inches in the condenser, by over-throttling the extraction 
pump discharge which was controlled by a sluice valve to give 
the guaranteed head. The effect of this was similar to a weir 
in the bottom of the condenser. It will be seen in reading 
No. 7 the efficiency was rising again. 


Fio. 6. 


Diagram of a Reciprocating Air-Pump Cylinder with 
{ulomatic Discharge- and Relief-Valves 
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fasve 11.—The East Indian Railway Company ; Extract from 
Official Teast on the Surface Condenser. 


Read- | 





ing. Vv. } T). Te. Ts. = Ts. 5. 8. é. ". 
27.52/69.5 |100.5109 (102 85.5/20.2 48,600 584) 98.5 
27.17) 76 |105.7113.5109 98 (18.9 46,400) 5 | 
26.66) 79.8/112.6119 (110.5107 (18.1 48,200 
1 48,500 





2 1 
6.5123.5108 115.5118.6 21 ¢ 
1.91128.5108 124 |18.65 51,200 666 93 
5 78 48,500 625) 92 

15 53,600 720! 97 


25.64) 88.1 
25.2 | 93 


5. .5132.5 110.5'129.3)18. 
24.5 {100.4 


1 

2 1 
3 1 
4 26.18) 84.5)1 
b 1 
6 125 

7 129.7137 (182 135.3/18. 


ON OD rea 





Vv Vacuum, inches of mercury (Bar, 30in.). 


T; Inlet cooling water temperature, deg. Fah. 
Ty ~ Outlet cooling water temperature, deg. Fah. 
Ts Theoretical temperature of steam at inlet to condenser, deg. 





ah. 
T, = Condensed steam temperature, deg. Fah. 
'; = Air pump suction temperature, deg. Fah. 
Mean temperature difference. 
k ~ Transmission in B.Th.U. per square foot per deg. Fah., mean 
temperature difference 
n = Vacuum efficiency per cent. 


Fig. 5 shows an older type still largely made by British 
manufacturers. By far the most important factor that has to 
be considered in the rate of transmission of heat from the steam 


Fic. 7. 
Diagram of Rotary Spray Air-Pump. 





to the cooling water is unfortunately one which has often been 
much neglected, namely, the absolute partial pressure of air 
in the condenser. Many people not intimately concerned with 
the problem of condensation think that the only reason for 
lowering the partial air pressure in condensers is to reduce 
thereby the total pressure. A most important point, however, 
is that the air, being admittedly a bad conductor of heat, should 
be eliminated as far as possible for this reason also. If this is 
not done, a certain proportion of the surface near to the air 
pump suction becomes “air logged,’ and little condensation 


Fia. 8. 
Water Ejector 
Type of Atr- 
Pump. 

1. Water inlet under 
ressure. 

2. Air suction. 
3. Combined 
discharge. 





takes place at that point, the surface being wasted. It must, 
however, be remembered that the distribution of air throughout 
the condenser is not equal, which affects the results of experi- 
menters with small apparatus who have given many admirable 
papers on this subject. It is obvious, in any case, that an air 
pump is necessary that will deal efficiently with air at a very 
low absolute pressure.* 

The next point of importance is vacuum efficiency. It is 
obvious that the hotter the condensed steam is when return- 


* For one of the best papers on ‘‘ Heat Transmission,” see Orrok 
“ Proceedings,” Am. Soc. of Mech. Engineers, November, 1910. See 
also ‘‘ Heat Transmission,”’ by Professor W. BE. Dalby, ‘* Proceedings,” 
I .Mech, E., 1909, page 921 





ing as feed-water, the higher will be the overall thermal effici- 
ency of the plant. This point is dealt with more fully wnder the 
heading ‘ Auxiliaries.” With a good system of departmental 
drainage a vacuum efficiency of 100 per cent. can be obtained ; 
indeed, Professor Weighton, in his experiments at Armstrong 
College, Newcastle-on-Tyne, claims to have exceeded even 
100 per cent., probably owing to the vacuum being measured 
at a point remote from the condensed steam. The author is, 


of similar design to Fig. 7 
"2 Dec. 1910. 


Fio. 9.—Test om Rotary 
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however, of the opinion that if serious loss of vacuum is to be 
avoided in the condenser between the exhaust inlet and the 
air pump suction, as straight a flow of steam as possible is desir- 
able, and that departmental drainage, which involves baffle 
plates, is not to be recommended, except toa very limited extent. 
Referring again to the Burnley tests, it will be seen that a vacuum 
efficiency of 98.6 per cent. was obtained, without any special 


| that a high efficiency is impossible without a first-grade 
| evacuator. The Hon. Sir Charles Parsons was the first to take 
| @ practical step towards solving the problem, when he introduced 
| his vacuum augmenter. It is not intended to describe this 
well-known invention, but note should be taken that it absorbs 
from 1 to 1.5 per cent. of the main steam consumption of the 
| turbine at full load, and, in calculating the relative overall 
| efficiency of different types of pumps, this fact should be taken 
into consideration ;* also there is the additional cost of the 
auxiliary condenser. 

Excellent results can be obtained by use of a dry piston 
pump working with an equalising valve. The use of such valves 
was @ great advance on previous practice ; but as the efficiency 

| of the pump depends on very fine clearances, any wear on the 
pistons and valves rapidly decreases the volumetric efficiency, 

| which some makers claim to be as high as 98 per cent. Fig. 6 

| is @ common type of dry air pump. It will be observed that 
in addition to the slide valve, there are at least two automatic 
discharge valves and two relief valves. Great care must he 
taken with the dry piston pumps to eliminate moisture as far 
as possible from the cylinders ; the percentage carried over with 
the air should not exceed 0.15 to 0.3 per cent. if trouble is to he 
avoided. 

Good results are also obtained with multiple cylinder wet air 
pumps ; ove or more cylinders, being flooded with cold water to 
reduce the vapour tension, are used as an air pump, and the 
other removes the condensed steam at a higher temperature. 
This type also suffers, although to a less extent, from the dis- 
advantages of valves which require constant attention and 

| renewal. 

(b) Rotary air pumps.—With the object of obtaining greater 
simplicity, while retaining all the advantages of reciprocating 
pumps and augmenters, various rotary and water ejector pumps 
have been developed during the last ten years, nearly all of 
them an evolution of the Korting ejector condenser, which was 
one of the earliest forms. The Leblanc pump was the first 
working rotary pump, and all the later types follow the same 
general principles, except the Kolb rotary condenser, which 
never gave satisfaction in practice. Then came a rotary 
pump in which water was discharged at a high veolcity through 
a number of rotary converging nozzles. Such a pump is illus- 
trated diagrammatically in Fig. 7. 

Pressure is generated hy centrifugal force in the central 
chamber A, which is rotated at a high speed. This pressure is 
converted into velocity through the converging nozzles B B, 
which are usually arranged in pairs, the action being similar 


Fic. 10.—Space occupied by Surface Condensing Plant (Le Blanc) and by Reciprocating Pumps. 








Surface Condensing 
Plant “Leblanc” 
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arrangement of steam baffles. This is due to the Leblanc air 
pump, which will be described later. 

A condenser designed for moderately high transmission has 
usually three or four water passes, to obtain the necessary 
velocity without undue length of tubes between plates. This 
means it is possible to obtain fairly short tubes which are easily 
cleaned, and this is a great advantage. The cost of renewals 
is also lower as the number of tubes to be replaced will be 
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to that of an old-fashioned gas burner, the resulting water 
| spray taking a fan formation. These fan-shaped jets entrain 
air which is drawn in through the slots CC. The mixture is 
discharged through a series of suitably arranged guide blades 
into the diffuser D, as shown in the illustration. 
Fig. 9 shows the results of a test on a pump of this type of 
| @ very large capacity, suitable for 100,000 Ib. of steam per hour 
' with a vacuum of 27.4in. It_will be observed that the brake 


Fic. 11.—Diagrammatic Section of Air-Pump and Tank at Penalta Colliery 


C.—Water inlet. 


A.—Alr inlet. 
B.—Diffuser and water outlet. 


D.—Valve for filling the tank. 


E.—Tank. G.—Water guide-nozzle. 


F.—Overfiow. 

































































yyy 


“Tue Encineer" 


approximately the same, whilst their length is shorter ; more- 
over, there is greater freedom from troubles due to “ sagging ” 
and vibration. It will now be seen that the performance of a 
surface condenser for any given set of conditions does not neces- 
sarily depend on the number of square feet of surface it con- 
tains, but that design and efficiency of air pump play a most 
important part. 

(2) Ausviliaries : (a) Air pumps.—It has already been shown 





MM EL 
Swain Sc. 


horse-power is practically constant for all loads. This is claimed 
| to be an advantage, but in the author’s opinion it is the reverse, 
the efficiency being necessarily bad at light loads. A pump of 
this type, however, only removes a small weight of air per 
brake horse-power under normal working conditions. It is 


* Parsons and Stoney on the “Steam Turbine,” “ Proceedings,” 
Inst. of Civil Engineers, Vol. CLXITI. ° 
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obvious that this design can never be efficieat owing to the loss 
of kinetic energy in the spraying nozzles. 

A simple type of pump is shown in Fig. 8. The water jet 
or jets remove the air by ejector action. Here again the expanded 
volume entrained is very small, often less than twice the volume 
of water. Still another recent development consists of a 
combination of a steam augmenter and water jet. The author 
is unable to give figures of the working of this plant as there are 
not many in operation, and no results had been published that 
the author was aware of when this paper was written, but it 
would be interesting to know the makers’ guarantees on weight 
of air dealt with for a given power, including the necessary 
steam reckoned at 10 lb. per brake horse-power. 

(c) Latest developments in rotary pumps.—-Finally we come to 
the Westinghouse Leblane dry air pump. This pump has 
undergone many improvements since it was originally brought 
out by Professor Leblanc, and its original faults have been 
found out by constant experiments and world-wide experience, 
and eliminated. The changes consist mainly in alteration to 
the shape of the blades and proportion of, the cones, and the 
points of difference are so dependent on knowledge gained by 
experiments, and in many cases so apparently trivial, that it 
is outside the scope of this paper to describe them. The latest 
designs of the Westinghouse-Leblanc pumps will remove much 
more air per brake horse-power under similar working con- 
ditions than any other rotary pump. One peculiarity of this 
and of similar rotary pumps is that the expanded volume 
removed increases as the absolute air pressure decreases, the 
contrary being the case with reciprocating pumps. A great 
advantage is that the working medium of the pump being at a 
far lower temperature than the condensed steam, tle air is 


Fic 12.—Test on Aur. Pump (Westinghouse-Leblane). 
Arranged as in Fig. 11. 
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cooled and considerably reduced ir vclume before being removed. 
In comparing expanded volumes in various types this fact 
must be taken inte account, which can easily be done by specify- 
ing the weight of air instead of the volume. A further advan- 
tage of the Leblane pump is that, to save space and complica- 
tion, it Can in many cases be direct coupled with its extraction 
pump to a circulating pump running at the same speed without 
the use of gears, the whole set being driven by a motor or small 
turbine—Fig. 10. In the latter case, as a good steam consump- 
tion cannot be attained on so small a machine, when running 
condensing at a suitable speed and with a simple design, it is 
usual to exhaust above atmospheric pressure, either into a 
stage of the main turbine or to a feed-water heater. A high 
overall efficiency can be obtained in this manner. Furthermore, 
the Leblanc pump in certain cases can be used as a combined 
air and extraction pump without reducing its efficiency. 

Fig. 11 shows one of two sets of pumps working at Penalta 
Colliery, South Wales, and is a diagrammatic representation of 
the method of operation of the air pump. The particulars are 
as follows :— 

The pump does not take its working fluids from a seal well 
below its axis as in the older types, but from the tank E with its 
water level above C. The advantage of this arrangement is 
that should the vacuum fall for any reason the pump remains 
primed, and on the leakage being stopped it picks up again 
without attention. Supposing that the casing is full of water 
from the tank E, the motor or turbine is started and the wheel 
revolves in the direction of the arrow. The centrifugal force 
imparted to the water forces it out through the cone B until the 
case is empty. This creates a vacuum in the casing, and more 
water is drawn in through the guide nozzle G. This water is 
cut off in a series of thin sheets, about 0.2in. thick, which are 
hurled at a velocity approaching 130ft. per second through collect- 
ing cones into the diffuser B. Each sheet of water carries with 
it a layer of air, the combined mixture being discharged back 
to the tank E, where the air is separated from the water by a 
series of baffles between the discharge and suction of the pump. 
Fig. 12 shows a test under these conditions showing that the 
pump is effectively removing air even at little above atmospheric 
pressure. It is interesting to note that with decreased vacuum 
the horse-power also decreases. 


(To be continued.) 








INSTITUTION OF NAVAL ARCHITECTS. 


THE annual meeting of the Institution of Naval Architects 
will be held in the hall of the Royal Society of Arts, John-street, 
Adelphi, on Wednesday, Thursday and Friday, March 12th, 
13th and 14th. 

The following programme has been arranged :—On the 
Wednesday, the morning meeting will open at 11.30 o'clock, 
when the annual report of Council) will be presented, and other 
business transacted. The President will then deliver his 
opening address, and’ will present the Institution Gold Medal 
and Premiums. The following papers will then be read and 
discussed :—(1) ‘* Recent Developments in Battleship Type,” 
by Mr. Alan H. Burgoyne, Associate ; and (2) ‘“* The Influence 
of Air Pumps on the Military Efficiency of Turbine-engined 
Warships,”” by Mr. D. B. Morison, member of Council. On the 
Thursday, the morning meeting will open at 11.30 o’clock, 
and the following papers read and discussed :—(3)‘* Mechanical 
Gearing for the Propulsion of Ships,” by the Hon. Sir Charles 
A. Parsons. K.C.B.. F.R.S., Vice-president ; (4) “ Compressed 





Air for Working Auxiliaries in Ships Propelled by Internal 
Combustion Engines,” by Mr. W. Reavell, member; and (5) 
“The Energy Systems accompanying the Motion of Bodies 











through Air and Water,”’ by Professor J. B. Henderson, Associate. 
There will be an evening meeting, at 7.30 o’clock, at which the 
following papers will be taken :—(6) “‘The Calculation of 
Stability in Non-intact Conditions,” by Professor W. S. Abell, 
member ; (7) “‘ Notes on Modern Airship Construction,’ by 
Baron A. Roenne; and (8) “The Longitudinal Stability of 
Skimmers and Hydro-aeroplanes,” by Mr. J. E. Steele, associate 
member. On the Friday, there will be a morning meeting at 
11.30 o’clock, when the following papers will be presented :— 
(9) * On Large Deck Houses,” by Mr. J. Foster King, member 
of Council; (10) ‘* Methodical Experiments with Mercantile 
Ship Forms,” by Mr. G. 8. Baker; and (11) ‘“‘ Launching 
Declivities for Ships, and their Influence upon Poppet and 
Way-end Pressures,” by Mr. A. Hiley, associate member ; and 
an evening meeting at 7.30 o’clock, when the following papers 
will be read :—(12) “‘ Stresses in Stayed Cylindrical Shells,” 
by Mr. C. E. Stromeyer, member of Council ; (13) ** The Dis- 
tribution of Stress due to a Rivet in a Plate,” by Professor E. G. 
Coker, associate, and Mr. W. A. Scoble ; and (14) ‘‘ Stresses in 
a Plate due to the Presence of Cracks and Sharp Corners,” 
by Mr. C. E. Inglis. 

The annual dinner of the Institution will be held on Wednesday 
March 12th, at 7.30 p.m., in the Grand Hall of the Connaught 
Rooms. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THE INsTITUTION OF LocoMOTIVE ENGINEERS.—St. Bride’s 
Institute, Bride-lane, E.C ‘ Tho Manufacture of Oil Gas for 
Train Lighting,” by Mr. A. Woodford. 7.15 p.m. 

THe Royat Institution oF Great Brrrarin.—Albemarle- 
street, Piccadilly, W. Paper: “‘ Active Nitrogen,”’ by Professor 
The Hon. R. J. Strutt, F.R.S. 9 p.m. 

PuysicaL Society or Lonpon.—At King’s College, Strand. 
“Interference of Réntgen Radiation,” by Professor C. G. 
Barkla, F.R.S., and Mr. G. H. Martyn; ‘ Alternating-current 
Magnets,” by Professor E. Wilson; ‘A Graphical Method of 
Optical Imagery,” by Mr. W. R. Bower. 5 p.m. Editing 
Committee meeting at 4.15 p.m. Council meeting at 4.30 p.m. 


SATURDAY, MARCH Isr. 

THE INstTITUTION oF Crv1~L ENGINEERS.—Students’ Visit to 
the Royal Albert Dock Extension (South), Port of London 
Authority. 

THe Royat InstituTION oF GREAT Britrarn.—Albemarle- 
street, Piccadilly, W. Paper: ‘‘ The Properties and Constitu- 
tion of the Atom,” by Professor Sir J. J. Thomson, F.R.S. 
(Lecture IV.) 3 p.m. 


MONDAY, MARCH 3rp. 


Tue Roya Institution OF GREAT BRITAIN.- 
street, Piccadilly, W. General meeting at 5 p.m. 

Tue Royat Socrety oF Arts.—John-street, Adelphi, W.C. 
** Coal Gas as a Fuel for Domestic Purposes,”’ by Mr. Francis W. 
Goodenough. 8 p.m. 

THE Society or ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Presidential address 
by Mr. Arthur Valo1. 7.30 p.m. 

THE CLEVELAND INSTITUTION OF ENGINEERS.—In the Hall 
of the Cleveland Literary and Philosophical Society, Corporation- 
road, Middlesbrough. <A conversazione at 7.30 p.m. 

Tue Institute OF Marine ENGINEERS.—-58, Romford- 
road, Stratford, E. ‘“‘ Recent Experiences of Babcock and 
Wilcox Boilers for Marine Purposes,” by Mr. J. H. Rosenthal. 
8 p.m. 





Albemarle- 


TUESDAY, MARCH 4ru. 


Tue Royat InstiruTion oF GREAT Brirarn.—Albemarle- 
street, Piccadilly, W. ‘‘The Stars and their Movements,” 
by Professor H. H. Turner, F.R.S. p-m. 

Tue InstiruTion oF Crvit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. ‘‘ Notes on the 
City Passenger Transportation in the United States,” by Mr. 
George Duncan Snyder. 8 p.m. 

Rontcen Socrety.—At the Institution of Eiectrical Engi- 
neers, Victoria Embankment, W.C. “The Physiological 
Effects of the Magnetic Field,” by Dr. H. Lewis Jones ; “‘ The 
Rationale of the Static Current,” by Dr. Howard Humphris. 
8.15 p.m. 


WEDNESDAY, MARCH 5rn. 

VerREIN DevutscHER INGENIEURE.—Meeting of English 
members at Frascati’s Restaurant, Oxford-street, W. ‘‘ Some 
Recollections of Technical Training in London and Charlotten- 
burg,”’ by Mr. Renold Marx. 8 p.m. 


THURSDAY, MARCH 6rx. 

Tue Royat Society or Arts.—John-street, Adelphi, W.C. 
“The City of Karachi,” by Mr. J. Forrest Brunton. 4.30 p.m. 

Tue Roya Institution oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘* Surface Energy,” by Mr. W. B. Hardy, 
FR.S. 3 p.m. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Annual dinner in the King’s Hall, Armstrong 
College, Newcastle-on-Tyne. 6.30 for 7 p.m. 

THe InstiruTion oF ELectricaL ENGINEERS.—Victoria 
Embankment, W.C. ‘“‘ Recent Developments in the Street 
Lighting of Manchester,” by Messrs. 8S. L. Pearce and H. A. 
Ratcliff. 8 p.m. 





= 


FRIDAY, MARCH 7ru. 


THe InstTITUTE OF MARINE ENGINEERS.—Annual meeting 
at the Liverpool-street Hotel, E.C., at 7 p.m. 

THe Royat InstituTIon oF Great Britarn.—Albemarle- 
street, Piccadilly, W. ‘‘The Photography of the Paths of 
Particles Ejected from Atoms,’ by Mr. C. T. R. Wilson, F.R.S. 
9 p.m. 

SATURDAY, MARCH 8ru. 

Tue Royat InstituTION oF GREAT Britarn.—Albemarle- 

street, Piccadilly, W. ‘‘ The Properties and Constitution of 


the Atom,” by Professor Sir J. J. Thomson, F.R.S. (Lecture 
V.) 3 p.m. 
WEDNESDAY, MARCH 12ru. 
THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘‘The Province of 


the Engineer-in-Charge,” by Mr. A. E. Penn. 8 p.m. 

THE INstTITUTION OF AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s Gate, S8.W. 
** Heavy Motor Vehicles,” by Messrs. G. W. Watson and D. 8. 
Kennedy. 8 p.m. 

THE Farapay Socrery.—In the rooms of the Chemical 
Society, Burlington House, Piccadilly, London, W. General 
discussion on ‘‘ Colloids and their Viscosity.”” Dr. Wolfgang 
Ostwald (Leipzig), “‘ On the Bearing of Viscosity on the Study 
of the Colloidal State ;”’ Professor Victor Henri (Paris), ‘‘ The 
Determination of the Size of Colloid Particles and the Relation 
of the Size with the Viscosity of Disperse Systems ;” Professor 
Dr. W. Pauli (Vienna), “‘ Viscosity and the Electro-chemistry 
of Protein Solutions ;” Professor Dr, H, Freundlich and Dr. 


N. Tshizake (Brunswick), ‘“‘On the Rate of Coagulation of 
AI£HO), Solution as measured by Change in Viscosity ;’’ Mr. 
Emil Hatschek, “‘ The Mathematical Theory of the Viscosity 
of Two-phase Systems;” Professor F. G. Donnan, F.R.S., 
will speak on ‘‘ The Viscosity of Soap Solutions ;” Dr. 8. B. 
Schryver will speak on “* The Relation of Viscosity to Solubility.” 
4.30 p.m. 


WEDNESDAY, THURSDAY anp FRIDAY, MARCH 12ru, 
13TH AND 14TH. 
Tae InstiruTron or Navat Arcuitrects.—In the Hall of 
the Royal Society of Arts. Annual meeting. 11.30 a.m. on 
each day. 


TUESDAY, MARCH 18ru. 


THe British FoUNDRYMEN’s ASSOCIATION: LANCASHIRE 
Brancu.—-In the Schooi of Technology, Manchester. ‘ Con- 
stituents and Composition of Cast Iron in relation to Fracture 
and Grade Number,” by Mr. Sidney G. Smith, of Bradford. 
4 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Weak Market. 
THERE was again a quiet and uneventful market on 
*Change in Birmingham this week. Matters were unsettled al! 
round as regards new buying, but the various works were 
reported well engaged and not in need of new business except 
here and there. 


Pig Iron. 

Additional transactions in pig iron are few and far 
between, but most of the producers have good contracts still 
under execution, South Staffordshire part-mine is quoted 71s. 
to 72s.; Northampton, 69s. to 70s.; and Derbyshire, 72s. to 
73s. South Staffordshire common is 66s. to 67s. 6d., and cold 
blast 130s. 


Manufactured Iron. 

Black shests are easier and doubles are now obtainable 
at £8 12s. 6d. In the galvanised sheet trade orders are scarcely 
so plentiful as of late, and although the general quotation ix 
£12 2s. 6d., the business transacted is mostly at £11 17s. 6d. to 
£12. Common bars for nut and bolt making are easier than 
recently. Merchant bars are quoted £8 10s. to £8 12s. 6d., with 
a moderate amount of business passing. Other quotations are 
as follows :—Marked bars, £10; Earl Dudley’s brand, 
£10 12s. 6d.; black sheets, singles, £8 5s.; trebles, £9; hoops, 
£8 15s.; gas strip, £8 10s. to £8 12s. 6d.; slit nail rods, £9 10s. 


Steel. 

In the stesl trade the works are still busy, and several 
producers of plates and sections have so much work in hand 
that they cannot give deliveries for a considerable time. In this 
respect the steel 1 sde presents a pleasing contrast to pig iron 
and to finished i-on. Makers quote Bessemer sheet bars £6 
to £6 2s. 6d.; Siemens ditto, £6 2s. 6d. to £6 5s.; and angles, 
£8 to £8 2s. 6d. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Weak. 

THERF was a fair average attendance on the Iron 
Exchange, brit the position of pig iron is still somewhat difficult 
to gauge. Whilst makers showed no disposition to make any 
alterations in prices, lots in second hands could be purchased 
at fully Is. to 2s, less money. Finished iron and steel showed 
no quotable change. In copper, tough ingot and best selected 
were lower, otherwise there was little change to note. Sheet 
lead was also lower. English tin ingots remained unchanged. 








Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 76s. to 76s. 6d.; 
Staffordshire, 74s. 6d. to 74s.; Derbyshire, 74s. 6d. to 75s. 6d.; 
Northamptonshire, 78s. 6d.; Middlesbrough, open brands, 
nominally 70s. 4d. to 71s. 6d. Scotch: Gartsherrie, 82s. 6d.; 
Giengarnock, 81s. to 81s. 6d. (official, 82s.); Eglinton, 80s. 6d. 
to 8ls.; Summerlee, 81s., delivered Manchester. West Coast 
hematite, 83s. 6d. to 84s., f.o.t. Delivered Heysham: Gart- 
sherrie, 80s. 6d.; Glengarnock, 79s. to 79s. 6d. (official, 80s.) ; 
Summerlee, 79s.; Eglinton, 78s. 6d. to 79s. Delivered Preston : 
Gartsherrie, 81s. 6d.; Glengarnock, 80s. to 80s. 6d. (official, 
8Is.); Eglinton, 79s. 6d. to 80s.; Summerlee, 80°. Finished 
iron: Bars, £8 15s. to £9; hoops, £8 12s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8 10s. to £8 12s. 6d.; Lancashire hoops, £8 15s.; 
Staffordshire ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; 
boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, girder 
and bridge work, £8 10s. to £8 12s. 6d.; Engiish billets, £6 12s. 6d. 
to £6 17s. 6d.; foreign ditto, £5 17s. fd. to £6; cold drawn steel, 
£10 10s. to £10 15s. Copper: Sheets, £81 per ton; small 
lots, 103d. per lb.; tough ingot, £72 to £72 10s.; best selected, 
£72 to £72 15s. per ton. Copper tubes, 10$d.; brass tubes, 
8}d.; condenser tubes, 9}d.; brazed brass tubes, 94d.; rolled 
brass, 73d.; brass wire, 7jd.; brass turning rods, 7jd.; yellow 
metal, 63d porlb. Sheet lead, £18 10s. per ton. English tin 
ingots, £224 per ton. 





The attendance on the Coal Exchange was about as 
| usual, but there was a weaker feeling allround. This is no doubt 
due to the Eastern position, and also to the unrest in the labour 
world, especially in the cotton trade. Supplies are more 
abundant, but there is practically no change to note in quota- 
tions, which are as follows :—Best Lancashire house coal, 
l6e. 10d. to 17s. 10d.; good medium, 15s. 4d. to 16s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, Ils. 6d. 
to 13s.; slacks, 9s. to 11s. per ton at the pit. 


| The Lancashire Coal Trade. 
| 


Colliery Engineering. 

A branch of the engineering industry of this district 
which is enjoying its share of the prevailing prosperity is that 
devoted to the equipment of mines and collieries. The firm 
of Walker Brothers (Wigan), Limited, whose extensive work- 
shops I had an opportunity of inspecting a few days ago, is 
extremely busy on large winding engines, horizontal air com- 
pressors, and fans for colliery ventilation. The fans in course 
of erection include two for the Horden Collieries, one of a capa- 
city of 400,000 cubic feet at 8in. water gauge, and the other 
of 250,000 cubic feet at 4}in. water gauge. Amongst the 
air compressors in course of erection there is one of 8000 cubic 
feet capacity with the Walker patented disc air valves. These 
valves have been adopted very extensively during recent years. 
They have the advantages of lightness and low lift combined 
with ample orifice for the air. They are easily adaptable for 
unloading purposes. 
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Workshop Extensions. 

The extensive works of Armstrong, Whitworth and 
Co., Limited, Openshaw, are about to be further enlarged. I 
understand that a considerable amount of cottage property 
situated between the existing works and the main road at 
Qpenshaw has been acquired and will be demolished to make 
room for new offices. It would seem, too, that the works of 
Crossley Brothers, Limited, in the same neighbourhood, are not 
large enough for the firm’s requirements. At a meeting of the 
shareholders of this firm held on Tuesday last Sir Kenneth 
Crossley said that more money would have to be spent on exten- 
sions of buildings and machinery to cope with the large amount 
of work in hand. 


Traffic Congestion in Manchester. 

The tramway traffic in many of the principal thorough- 
fares of Manchester has developed to such a large extent in 
recent years that the Corporation tramways manager and engi- 
neer find some difficulty in dealing aps vay wd with this class 
of traffic. At the last meeting of the City Council it was sug- 
vested by the Tramways Committee that the officials above- 
mentioned should pay visits to some of the principal cities on 
the Continent with a view to obtaining ideas for remedying the 
present state of affairs. A certain amount of jealousy on the 
part of one of the other Corporation Committees, however, 
was manifested, with the result that the proposal was referred 
back for further consideration. This means further consider- 

able delay in finding a solution of this pressing problem. 


Manchester Association of Engineers. 
The twelfth meeting of the session will be held at the 
Grand Hotel on Saturday evening next, when a paper will be 
read by Mr. H. N. Allott, M. Inst. C.E., on “ The Construction 
and Arrangement of Buildings for Engineering Works.” 


Barrow-1n-Furness, Thursday. 


Hematite Pig Iron. 

There is no change of moment to note in the condition 
of hematite pig iren. Throughout the entire district the 
trade is well employed, and the volume of iron being produced 
is larger than has been the case for a few years past. The 
whole of this iron is going into prompt use, locally to a very great 
extent, and at the same time the iron going out of the district 
is heavy in weight by sea and rail. Prospects are still bright, 
and a good year’s trade is being looked forward to. At the 
present time makers of iron are well sold forward, and are firm 
in their quotation of 86s. 6d. per ton net f.o.b. for parcels of 
mixed numbers of Bessemer iron. For special sorts of iron for 
various Say arte there is a good trade on offer, and high prices 
are ruling, depending on the quality wanted. In the warrant 
market there is nothing being done. The stores of warrant iron 
are pretty tightly held just now. 


Iron Ore. 
The iron ore trade is without change. There is a brisk 
demand for iron on local as well as general home account, 
but from continental sources there is little inquiry The ore 


raised in North Lancashire and Cumberland is more than for | 
some years past, and attention is being keenly drawn to the | 
possibilities of several parts of the district from an ore-bearing | 


point of view. Good average sorts of ore are 18s. 6d., and the 
best ores, such as those raised from the Hodbarrow Mines, are 
quoted 27s. per ton net at mines. Spanish ores are being im- 
ported at 23s. per ton delivered to West Coast furnaces. 


Steel. 

There is a brisk state of affairs to report in the steel 
trade, and both from the mills at Barrow and Workington large 
outputs are being maintained. The product at Barrow consists 
of rails, ship plates, and some smaller sections, and at Working- 
ton, rails, axles, wheels, &c. The general demand for steel is 
active. Rails are being inquired after on home and colonia) 
account, and prices are unchanged, with heavy sections quoted 
* ~ 15s. to £7 per ton, and light rails are at £7 12s. 6d. to 
~ ton, with heavy tram sections at £7 15s. per ton. 

shipbuilding material there is a brisk demand on loca! 





15s. 
For stee 
as well as general home account. 
and boiler plates are quoted at £9 5s. to £9 10s. per ton. 
hoops there is a fair call at £8 15s.; tin bars are at £6 7s. 
and billets £6 10s. per ton. 


Fo: 
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Shipbuilcing and Engineering. 
Activity is noticeable in every department of these 
trades. No new orders are noted, but both builders and engine 
makers are full of work. 


Fuel. 

There is a full demand for coal, with good steam sorts 
of Lancashire or Yorkshire coal at 14s. to 20s., and house coal) 
is at 20s. to 32s. 6d. per ton delivered. The demand for coke is 
full of life, and East Coast qualities are quoted at 33s. per ton 
delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Labour Troubles. 

THERE are still in circulation suggestions that the 
trade ‘‘ boom ” has broken in this district, but I fail to find any 
tangible suppert for them. Wherever one turns, with very few 
exceptions, it is to meet with the same statement—that order 
books are well filled. A matter to which attention might be 
drawn with very much more reason is that which has been hinted 
at more than once in this weekly letter of late—that is the labour 
outlook. As the various companies’ balance sheets have been 
issued the reports have invariably stated that the prospects 
were excellent providing no labour trouble occurred. ‘That 
is precisely the fear. There seems to be a feeling of uneasiness, 
which, whilst generally indefinable, plainly manifests itself here 
and there in labour disputes. Just recently one or two have 
narrowly escaped open rupture, but this week a lock-out has 
occurred at one of the big steel works. A furnaceman, it appears, 
had been expecting promotion to the position of bogey-man, 
but for reasons which the firm considered adequate he was passed 
over in favour of another. The man had been on the sick list 
once or twice of late, and his comrades allege that the reason 
given ‘* that his illness prevented his being able to carry out the 
duties of the higher position ” was insufficient. He had, they 
declared, been boycotted, and when on Monday night the man- 
agement refused the request of the night shift that the claim of 
their comrade should be reconsidered a number of the men 
“downed tools.’”” This had the effect of so seriously retarding 
the work of the rest of the men that the firm decided to close 
down the entire mill, rendering something like eighty men 
idle. The firm refused to make any statement regarding the 
employers’ side of the dispute, but one of the men stated that 
there were several points to be settled before the air would be 
cleared again, and that unless some satisfactory agreement 
could be come to very soon there was a danger of the trouble 
extending to other departments. There are other evidences 
that the next few months will be rather anxious for some 
employers, added to which the Sheffield Midland railwaymen’s 
threatening attitude is making many works inclined to increase 
floating stocks of fuel against eventualities. 


Ship plates are at £8 5s., | 


Round the Works. 

For the moment, however, with the exception of the 
rupture referred to—which if kept within its present limits is not 
of great importance—nothing appears to be actually interfering 
with the run of prosperity. South uantities of armour 
plate are being turned out, and from what I learn from Barrow, 
Jarge tonnages are being received at Vickers’ yards there from 
the Sheffield works of both Cammell, Laird and John Brown and 
Co. An interesting explanation has been made of the huge 
quantities of shell which for a long time past have been leaving 
various Sheffield works for Woolwich and other Government 
depéts. According to this statement, during the latter half of 
last year relations between Britain and Germany were so 
strained that the Government, fearing anything might happen, 
placed heavy orders for projectiles of both the naval and lighter 
field sizes in Sheffield, and these contracts are now being worked 
off, the shell going into store. During the past week a good 
many new industrial contracts have been entered into. The 
Bengal and North-Western Railway has placed with one firm 
a considerable order for switches and crossings and with two 
other firms orders for 1000 bearing springs and 3000 volute 
springs respectively, while for the same railway a Rotherham 
company has booked a contract for 400 wheels and axles. In 
the tire department of one works a large tonnage of tires for 
Australia is in hand, and to a Scottish order another firm is 
making a number of steel flats. In addition to the steel springs 
already mentioned one of the Sheffield works is executing an 
order for South Wales for 200 springs, and every week very 
large quantities of railway steel are going out to India for the 
State lines. Just now also France is a good customer here. 





Demurrage Rates to be Fought. 

Railway traffic in the district is going up in volume by 
leaps and bounds, and appears to be a great deal more than the 
railway companies can manage, the congestion being almost as 
serious as ever. As an instance of this I incidentally heard of 
the arrival at Sheffield on Monday of a 45-wagon goods train 
| which had been overdue from the Saturday. From what one 
| hears, the heavy iron and steel manufacturers intend taking very 
drastic steps on the new demurrage rates question. The inten- 
tion is to strike out of the accounts this new charge, leaving it 
to the railway companies to take the next step The idea, of 
course, is to force them to fight the matter out in the courts, 
but whether they will adopt that course or not cannot be said 
at present. There are one or two alternatives. The traders’ 
contention is that the companies have no right to in:pose the 
new charge, as the increased trade of the city is not being met 
| with increased facilities for transport, the result Leing a degree 
| of congestion which makes demurrage compulsory. The temper 

of the traders was reflected in the speech of Colonel Hughes at 
the recent meeting of the Sheffield Chamber of Cornmerce and 
Manufactures. He declared that one very great danger which 
| had been with them the whole of last year was the total inability 
| of the companies to handle raw material and fuel coming into 
the city and to take manufactured goods away. “I do not 
hesitate,” he said, ‘“* to charge railway companies at the present 
time with hampering the trade of this great city and district by 
| reason of not preparing by increased facilities and increased 
depots to meet the needs, and with trying a willing horse a great 
deal too far.”” The Sheffield Chamber of Commerce has been 
given to understand that the railway companies met in London 
| on Wednesday to consult on the new demurrage situation, but 
they are not over hopeful of the result. 


Raw Material and Fuel. 

The position of the West and East Coast hematite 
}and the Lincolnshire and Derbyshire pig iron markets has 
| undergone little change since last week, and prices are not 
| quotably altered. Makers are sitting very tight until the effect 
| of the sensational movements in Cleveland warrants has passed, 
and still declare that they see no reason at present to reduce their 
| prices. Warrant stocks are decreasing, but iron is scarce ; these 

are the principal grounds for their optimism, added to which they 
| contend the opening of the shipping season will make things 
better. In the steam coal market there is a distinctly easier 
| tendency and buyers are shy of entering into contracts at present 
prices. Smaller fuels are less active, but on the whole values are 
| inclined to be steadier at the lower levels Current quotations 
per ton at the pits are :—Best South Yorkshire hards, Ils. 6 
to 12s.; best Derbyshire, lls. 3d. to lls. 9d.; second cae 5 
10s. 3d. to 1ls.; washed doubles, 10s. 6d. to lls. 6d.; seconds, 
10s. to 10s. 6d. Best coke has fallen about 2s. to 20s., but the 
movement is believed to be only of a temporary character. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Works Extensions. 

THE abnormal activity in North-East Coast industries 
is demonstrated by the numerous enlargements and improve- 
ments of works now in hand and contemplated. Many thou- 
sands of pounds are being laid out on these undertakings, which, 
when completed, will add very substantially to the productive 
resources of the various firms. The immense structure being 
built by Bolekow, Vaughan and Co. on the land immediately 
adjoining their Cleveland steel works is rapidly nearing com- 
pletion. Extensions are also being made at several of the more 
important shipyards, and there are at least three new furnaces 
in course of construction on the North-East Coast. Some 
very extensive additions are being made at the Cargo Fleet Iron 
Company’s works near Middlesbrough. A new furnace has 
already been erected and the coke manufacturing plant, which 
consists of 100 Koppers’ regenerative coke ovens with tar and 
ammonia recovery plant, is to be shortly increased by a third 
battery of 50 regenerative ovens, which are now under con- 
struction. The old by-product plant is to be abolished and a 
completely new plant erected to work on Koppers’ patented 
direct recovery principle for the recovery of tar and sulphate 
of ammonia. The work also comprises a benzene plant for the 
production of rectified spirit, a coal storage bunker of 600 tons 
capacity, provided with coal conveying machinery, a fixed coal 
compressing station, consisting of two stamping machines, and 
a single trough charging apparatus. 





Cleveland Pig Iron. 

The continued fluctuations in warrants have completely 
disorganised the Cleveland pig iron market. The elements of 
uncertainty and weakness which are more or less affecting all 
the speculative markets are having their inevitable effect, 
through the warrant market, upon the iron trade. Extreme 
quietness characterizes the market and both makers and con- 
sumers are not disposed to do business under the present un- 
favourable conditions. A cheering feature, however, is the fact 
that pig iron is very scarce, and with prospects of difficulty in 
fully meeting needs in the near future many traders persist in 
speaking hopefully of the outlook. The present production of 
pig iron is inadequate to meet reauirements, and large with- 
drawals of iron continued to be made from Messrs. Connal’s 
public stores. The stock now stands at the small total of 
224,940 tons, or 11,421 tons below what it was at the beginning 
of the month. There is every prospect of the stock being drawn 
upon at a very heavy rate during the next few weeks, as the out- 
is being curtailed by the blowing out of a furnace for repairs. 

‘he number of furnaces now producing Cleveland pig is forty- 
four, At one time on Wednesday No. 3 G.M.B. Cleveland pig 
iron was quoted as low as 60s. 6d., but so far as could be ascer- 
tained no business occurred at this figure. Later the price 











stiffened, and by the close it was quoted at 60s. 9d. to 61s. 
No. 1 was 63s. 6d.; No. 4 foundry, 60s. 9d.; No. 4 forge, 60s. 6d.; 
and mottled and white iron, each 60s. 


Hematite Pig Iron. 

There is very little change in the condition of things 
in the East Coast hematite pig iron trade. On every hand there 
is marked activity, and the iron being turned out at the present 
time is represented by a very large tonnage. An increased 
output could easily be disposed of. Makers are not in a position 
to meet the whole of the demand, and next to no iron is available 
for prompt sale, the make being taken up on contracts. Steel 
makers both locally and generally are extensive users, and they 
account for a large proportion of the make of iron. A good deal 
is being sent to Sheffield, and the Continent is also receiving 
deliveries. It is reported that fairly extensive inquiries for 
hematite have been made this week, but they did not result in 
business. Second hands still offer mixed numbers of East 
Coast hematite pig iron at 81s. for delivery over March and April, 
but makers adhere to their quotation of 82s. 6d. 


Iron-making Materials. 

Very little new business is being done in foreign ore, 
consumers being well covered. The nominal quotation for best 
Bilbao Rubio of 50 per cent. quality still stands at 22s., but less 
would probably be accepted for suitable business. There have 
been some transactions in medium furnace coke this week at 
25s delivered at works, and 24s. 6d. is also reported to have been 
paid. With the price of Cleveland iron falling the works are 
holding off, though some are reported to be getting short of 
stocks. On the other hand, the supply is said to be shorter than 
it has been for some weeks past, and the coke is not being forced 
upon the market, merchants being of the opinion that the present 
set back in iron prices is quite temporary. The imports of foreign 
ore to the Tees this month have been on a very large scale, 
averaging over 6000 tons per working day. 


Manufactured Iron and Steel. 

There is no abatement of the activity at the works 
producing finished iron and steel. Manufacturers report a 
quiet demand just now, but their position is not in the least 
weakened, because they are so well booked with orders that 
they are independent of the market and will be for some con- 
siderable time. In some cases firms cannot altogether satisfy 
requirements. Values of all descriptions of iron and steel 
are firmly maintained. Common iron bars are £8 15s.; best 
bars, £9 2s. 6d.; best best bars, £9 10s.; iron ship plates, £8 ; 
iron ship angles, £8 15s.; iron girder plates, £8 2s. 6d.: iron 
boiler plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron 
sheets, doubles, £8 12s. 6d.; packing iron, £6 l5ds.; light iron 
rails, £7; steel bars, basic, £8; steel bars, Siemens, £8 5s.; 
steel ship plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel 
ship angles, £7 17s. 6d.; steel sheets, singles, £8 15s.; steel 
sheets, doubles, £9; steel hoops, £8 2s. 6d.; steel strip, £8— 
all less the usual 2} per cent. f.o.t. Steel rails are £6 15s., 
and steel railway sleepers, £7 2s. 6d. net f.o.b. Cast iron rail- 
way chairs are £4 10s. to £4 12s. 6d.; cast iron pipes, l4in. to 
2in., £6 12s. 6d. to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; Sin. 
to 24in., £6 2s. 6d.; and cast iron columns, £7 to £7 5s., f.o.r. 
at makers’ works. The sheet works are fairly well employed 
on good contracts. The quotation for iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, is £12 lds. to £13 f.o.b., 
less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast is 
fully employed. Much of the work in progress is of the highest 
quality and on the Tyne several Admiralty orders are being 
executed. Swan, Hunter and Wigham Richardson, Limited, 
Newcastle, have an exceptionally large amount of work on 
hand. The contracts at present in hand include a number of 
large oil-carrying ships, five ocean-going torpedo-boat destroyers, 
a hydrographic steamship fcr the Canadian Government, and 
several passenger and cargo steamers for British and foreign 
owners. The company has also secured orders for vessels with 
Neptune-Diesel oil engines. Shipbuilders on the Tees and Wear 
are also full up with work. The engineering trades are enjoying 
remarkable activity. In the marine department especially 
orders in hand are large and pressing, and although new con- 
tracts are not so numerous, there is every prospect of a con- 
tinuance of activity for an indefinite period. 





Coal and Coke. 

A much steadier tone prevails in the coal market, 
although the volume of business passing remains quiet. Sellers 
consider that they have now got favourably over the worst 
period of the year, and look for a settled advance in the demand 
and values to take an upward movement. The outlook is re- 
garded as very encouraging. Steam coals of all grades meet 
a very full inquiry, and values are tending firmer, special 
qualities being quoted up to 15s. The gas coal trade has taken 
a very favourable turn, and all descriptions have been advanced 
3d. The quotation for best Durham gas coals is now l4s. 3d. 
to 14s. 6d. and second qualities 13s. 3d. to 13s. 9d. Coking 
and bunker coals, although quiet, are steady and unchanged in 
price. The position in the coke trade is dull, and prices are 
easier. Best foundry coke is quoted at 27s. 6d., furnace coke 
24s. 6d., and gas coke 17s. 6d. 


Strike at Teesside Shipyard. 

The riveters and holders-up engaged upon the work of 
shell plating at the shipyard of Craig, Taylor and Co., Thornaby- 
on-Tees, came out on strike in the latter part of last week. 
Owing to the countersinkings in the holes of plates being made 
larger than usual, they contended that they should receive an 
advance upon the previous piecework rates for riveting work. 
The masters and the men’s society have agreed to discuss the 
matter at a round table conference, and on this understanding 
the strikers returned to work on Tuesday. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Further Weakness in Warrants. 

AFTER a partial recovery in prices the Glasgow pig iron war- 
rant market has shown further weakness, and there has been less 
disposition to do business. Towards the end of last week there 
was a large turnover, but+in the last few days the sales have 
been much smaller. Outsiders have not been taking much 
interest in the business, and on some days professional operators 
have shown much indifference. When the break-away first 
occurred in prices an early and full recovery was anticipated, 
but now this is hardly looked for until there is a settlement of 
the Balkan troubles. Since last report business has been done 
in Cleveland warrants from 62s. 24d. to 60s. cash, 62s. 64d. 
to 60s. one month, and 62s. 104d. to 61s. 4$d. three months. 
The same class of iron has also been purchased at 60s. for 
delivery in twenty-two days and 6ls. for 9th and 14th April. 
There is a good demand for Cleveland pig iron in Scotland, and 
the arrivals since the beginning of the year are considerably 
larger than in the corresponding period of last year. 


Scotch Pig Iron Trade. 

There is a good steady outlet for Scotch pig iron, and a 
general reluctance has therefore been felt as to following warrants 
in the matter of prices. In the last few days, however, the 
quotations have given way to the extent of 6d. per ton, except 
as regards some special brands, whose former values are still 
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maintained. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 76s.; Nos. 3, 74s. 6d.; Carnbroe, No. 1, 80s.; No. 3, 
76s.; Clyde, No. 1, 8Is. 6d.; No. 3, 76s. 6d.; Calder, Summerlee 
and Gartsherrie, Nos. 1, 82s.; Nos. 3, 77s.; Langloan, No. 1 
83s.; No. 3, 78s.; Coltness, No. 1, 99s.; No. 3, 8ls.; Eglinton, 
at Ardrossan or Troon, No. 1, 76s. 6d.; No. 3, 75s. 6d.; Glen- 
garnock, at Ardrossan, No. I, 83s.; No. 3, 78s.; Dalmellington, 
at Ayr, No. 1, 77s. 6d.; No. 3, 75s. 6d.; Shotts, at Leith, No. 1, 
81s. 6d.; No. 3, 76s. 6d.; Carron, at Grangemouth, No. 1, 83s.; 
No. 3, 78s. per ton. The output is fully maintained, there being 
92 furnaces in blast in Scotland, compared with 84 at this time 
last year. Shipments of Scotch pig iron have not been quite 
so good as was expected. This is due partly to the carters’ 
strike at Glasgow, which is now, happily, at an end, after lasting 
for about five weeks. ; 


Hematite Pig Iron. 

Large deliveries of hematite pig iron are being made to 
the steel works under contracts fixed some time ago, but very 
little fresh business is being done for future delivery. Prices 
have also given way to some extent. For a considerable time 
the quotation for Scotch hematite had been 88s. 6d., but it 
is given within the last few days at 87s. per ton for delivery 
at the local steel works. Cumberland hematite warrants have 
been inactive, and are nominally 80s. 6d. f.o.b. Cumberland 
ports. 

The Finished Iron Trade. 

There has been little or no improvement in the position 
of the malleable iron industry. A chief cause of the dulness 
has now been removed, however, in the termination of the 
earters’ strike. It will now be possible to get the finished goods 
that have been held up taken away from the works and trans- 
mitted to their destinations, and some works that have been 
obstructed will now be free to give an output as may be required. 
The break-away in the warrant market has exercised a depressing 
effect on the demand for finished goods. It is more difficult 
for makers to obtain specifications, as their customers are not 
now inclined to concede the prices hitherto current, which are 
based on £8 10s. for crown bars. The outlet for material at 
home has become somewhat contracted, and the foreign inquiry 
is not so good as it was some time ago. Still, it is not thought 
there is a great deal of cause for anxiety, as the export trade 
especially is expected to come into play with some effect now that 
obstructions to shipping have been removed. 


Continued Activity in the Steel Trade. 

The makers of steel, chiefly for shipbuilding purposes, 
are still very well supplied with work, and, indeed, are behind 
with their deliveries. Some firms have had much difficulty 
in getting their material sent on to customers, but now that the 
earters’ strike is at an end this trouble will soon disappear. 
In the case of material being sent abroad some of it has had to 
be transmitted by railway and put on board at English ports, 
which has caused both delay and extra expense. The outlook 
in the steel trade is more hopeful than in finished iron ; yet it has 
to be noted that the placing of new tonnage with shipbuilders 
has fallen off to a notable extent, so that unless cheaper costs 
ensue there is likely in the course of time to be a quieter demand 
for shipbuilding material. 


The Coal Trade. 

Business is active in the coal trade, the shipping 
demand having improved to some extent, while the inland 
branches of the trade have been very fully employed. Steam 
coal has been more wanted, and the demand for the better 
qualities of house coal and nuts has been remarkably good, 
and prices of all sorts of coal are maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade, Cardiff and District. 

CoaLowNERS had not an easy life of it last week, 
for business was fraught with much difficulty. Much of this 
arose from the congestion on the railways due to the holding 
up of the traffic when the five days’ fog almost blocked the 
tonnage. This hampering of trade is reported to have prompted 
vigilance in buying, and some lots were secured at easy rates 
before the steady flow of business set in, but during the foggy 
period sellers held a firm hand, and strong figures were quoted 
for the end of February and for March. It was a settled con- 
viction that prospects ahead were calculated to cause animation 
in docks and railways. First, there was the steady requirements 
of our own Admiralty, and then the incessant calls of the 
Italian, Austrian and Greek buyers. The Welsh coal world 
had also to consider the needs of the Belgian authorities, who 
were corresponding relative to likely requirements for supplies, 
should the threatened universal strike in Belgium in April come 
to ahead. All these factors were matters requiring the exercise 
of sound judgment. Later, February 25th :—The famine in 
small coal is now an accepted fact. We give late prices, which 
are approximate. Best Admiralty large steam coal, 18s. 6d. 
to 19s.; best seconds, 18s. to 18s. 6d.; seconds, 17s. 6d. to 18s.; 
ordinaries, 17s. to 17s. 6d.; best drys, 17s. 6d. to 18s. 6d.; 
ordinary drys, l6s. 9d. to 17s. 6d.; best bunker smalls, 16s. 
to 16s. 6d.; best ordinaries, 15s. 6d. to 16s.; cargo smalls, 15s. 
to 15s. 6d.; inferiors, 14s. 6d. to 15s.; washed smalls, 15s. 6d. 
to 16s.; best Monmouthshire black vein, large, 17s. 6d. to 17s. 9d.; 
ordinary Western Valleys, 17s. to 17s. 6d.;. best Eastern Valleys, 
16s. 3d. to 16s. 9d.; seconds, 15s. 9d. to 16s. 3d. Bituminous 
coal: Best households, 19s. to 20s.; good households, 17s. 
to 18s.; No. 3 Rhondda, large, 17s. to 17s. 6d.; smalls, 15s. 
to 15s. 6d.; No. 2 Rhondda, large, 16s. to 16s. é6d.; through, 
15s. to 16s.; No. 2 smalls, 13s. 6d. to 14s. 6d.; best washed 
nuts, 16s. to 17s.; seconds, 15s. to 16s.; best washed peas, 
14s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 23s. to 24s. 
Coke: Special foundry, 32s. 6d. to 33s. 6d.; good foundry, 
29s. to 3ls.; furnace, 27s. to 28s. 6d. Pitwood, 18s. 6d. to 19s. 


Newport (Mon.). 

This port suffered particularly last week by the great 
congestion on the railways and at the docks. There were 
more steamers than could be managed by the tips, but not- 
withstanding, shipments reached satisfactory totals. Later: 
There was little alteration to be recorded in the general con- 
dition of things at the Newport docks, and although traffic 
was working smoothly there was still a degre2 of pressure and 
congestion. Large coal for prompt shipment was obtainable 
on easy terms, but was quoted more strongly for March ; smalls 
were scarce and were tightly held; pitwood weak. Quota- 
tions :—Steam coal: Best Newport black vein, large, 17s. 3d. 
to 17s. 6d.; Western Valleys, 16s. 9d. to 17s.; Eastern Valleys, 
15s. 9d. to 16s. 6d.; other kinds, 15s. 6d. to 15s. 9d.; best smalls, 
14s. 6d. to 15s.; seconds, 13s. 6d. to 14s. 6d. Bituminous coal : 
Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent 
fuel, 22s. to 22s. 6d. Pitwood, 18s. 6d. to 19s. 


Swansea. 

There was quite a spurt in anthracite at the opening 
of business, and if prices were not materially advanced they were 
firmer. Red vein, large, was easy, machine-made nuts and cobs 
weaker and only in poor demand, but rubbly culm and duff 
remained strong. In steam coal the demand was steady, and 
smalls, in unison with the general condition of the market, were 
very firm. Quotations :—Anthracite: Best malting large, 
22s. 6d. to 24s. 6d. net ; seconds, 20s. to 21s. 6d. net ; big vein, 
large, 16s, 6d. to 18s., less 24; red vein, 14s. 9d. to 15s., less 24 ; 





machine-made cobbles, 2ls. 9d. to 23s. 9d. net; Paris nuts, the management of Mr. E. H.S. Taylor, and is situated in Norwich 


23s. 6d. to 26s. net ; French nuts, 23s. 6d. to 26s. net ; German 
nuts, 23s. 6d. to 26s. net; beans, 18s. to 20s. net; machine- 
made large peas, lls. 3d. to 13s. net ; rubbly culm, 8s. to 8s. 3d., 
less 2}; duff, 5s. 6d. to 5s. 9d. net. Steam coal: Best large, 
17s. 6d. to 19s., less 24; seconds, 14s. 9d. to 16s., less 23; 
bunkers, 13s. 6d. to 15s. 6d., less 24; small, 12s. 6d. to 14s., less 
2}. Bituminous coal: No. 3 Rhondda, large, 18s. to 19s.; 
through, lds. to 16s.; small, 14s. to lds., all less 24. Patent 
fuel, 20s. to 20s. 6d., less 2}. 


Iron and Steel. 

A great amount of business was carried through last 
week. The various steel smelting departments of the Swansea 
district were very busy. At Dowlais the works were all busy. 
Iron and steel quotations :—Pig iron : Hematite mixed numbers 
80s. 6d. cash and 80s. 10d. month ; Middlesbrough, 60s. cash, 
60s. 5d. month; Scotch, 66s. 7$d. cash, 66s. 11d. month ; 
Welsh hematite, 90s. d.d.; East Coast hematite, c.i.f., 89s.; 
West Coast hematite, c.i.f., 90s. Steel bars, Swansea Metal 
Exchange : Siemens, £5 17s. 6d.; Bessemer, £5 17s. 6d.; heavy 
sections, £6 10s. to £6 15s. Iron ore, Rubio, Cardiff or Newport, 
2ls. 6d. to 22s. 6d. Other quotations :—Copper, £63 17s. 6d. 
cash and three months. Lead: English, £17; Spanish, 
£16 10s. Spelter, £25. Silver, 28;'sd. per ounce. 


Tin-plate. 
Prices :—Ordinary sheets, 14s. 6d.; C.A. roofing sheets, 
30 g., £9; big sheets for galvanising, 30 g., £9; finished black 
plates, £10 15s.; galvanised sheets, 24 g., £12 per ton. Block 
tin, £213 cash and £206 10s. three months. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 12th, 1913. 

THE car builders report orders for the past week at 20,000, the 
majority came from one company. There is a heavy demand 
for cars for coke and coal carrying purposes. Many systems 
contemplate coming into the market early in the spring, when 
it is understood there will be additional capacity available. 
According to the report of the United States Steel Corporation 
just issued, unfill orders amount to 7,827,386 tons. The 
excess of shipments over new business for January was 3500 
tons aday. Orders for bridge material are numerous, and much 
bridge building is to be done during the summer to supply, 
which contracts are now being placed. Moderate orders are 
being placed for steel rails and the rail mills are sold ahead up 
to midsummer and further. The pig iron market is quieter than 
it has been for some months and there are rumours of weakness 
in quotations, but the fact has not been fully established. 
There is no doubt there is a disposition to shade prices on remote 
delivery on account of the growing belief that there will be a 
sufficient increase in output to make it worth while to secure 
business at slight concessions at the present time. The rail- 
roads continue to be the heaviest purchasers and there seems 
to be no end to what they need. The volume of traffic is steadily 
increasing and the volume of business for locomotives and cars 
are taxing the capacity of the locomotive and car building 
plants. Steel billets are scarce and consumers are willing to 
contract for the best deliveries they can make. Reports from 
all steel] making centres are of an encouraging nature. Merchant 
steel in the western markets is particularly active where agri- 
cultural implement manufacturers are heavy buyers. Bar, 
plate, and sheet mills in both East and West are booking most 
of the new business offered, though in some cases deliveries will 
not be made until the summer. Copper is slightly weaker 
because of the withdrawal of many European consumers. 
This withdrawal is due to international complications. Domestic 
consumers have withdrawn some inquiries for the time being, 
and both these influences create a reasonable presumption that 
prices may go somewhat lower. Another influence working 
against high priced copper is an addition to the stocks of 
17,885,750 lb. as surplus and a diminution of 5,329,951 lb. 
in exports. Electrolytic is quoted nominally at 16}. 


New York, February 19th, 1913. 

As long as heavy railroad buying of iron and steel continues 
the strength of the steel market will be preserved. There are 
no indications at present of any lessening of demand from this 
source. The buying of steel rails will naturally fall off as the 
major part of 1913 requirements has been covered. Consider- 
able new railroad building is projected and this will probably 
prove a source of demand which will maintain an active steel 
rail demand throughout the summer. Many roads are building 
branch lines, and much work of this kind is projected. 
These branch lines or feeders will be extended from time to time 
until a perfect network is constructed. The repairing require- 
ments of American roads are now calling for more material than 
ever before. Very little iron trackage remains. On many 
systems still heavier rails are being ordered. Bridges are being 
strengthened to accommodate the heavier traffic and engines, 
and demand for materials for such purposes has filled the mills 
with work for months to come. There seems to be no end to 
demand for rolling stock and locomotives. The Baltimore and 
Ohio is in the market for one hundred engines and other systems 
are equally active in contracting for motor power. The Cramp 
Shipbuilding Company has taken orders for two large steam- 
ships calling for 15,000 tons of plates and shapes. Another 
Eastern shipyard has contracted for the like amount with a 
Western mill. An inquiry for 6000 tons of rolling billets could 
not be accepted on account of early delivery requirements. 
The largest recent order for bridge plates is for 10,000 tons. 
There is somewhat less activity at present in bars and tubes, 
but the quiet is only temporary. A steel plant is to be erected 
at Cleveland, Ohio, which calls for 15,000 tons of material. 
There is no sign of a slowing down of demand in any branch of 
the industry excepting pig iron, and a slight weakness in prices 
is manifest. Loft construction in this city is absorbing much 
material. The estimated cost of a subway as a substitute for 
previously considered schemes is 207,000,000 dols. The most 
efficient system of subways has been the subject of engineering 
and political discussion for two or three years past, and no defi- 
nite conclusion has been reached as yet. The city is in urgent 
need of doubling of subway facilities and it is probable that all 
of the intricate questions which thus far have interfered with the 
adoption of a plan will be satisfactorily solved on the basis of a 
cost bordering on two hundred million dollars. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. H. F. Parsnatz is retiring from the board of the Central 
London Railway to accept the position of consulting engineer 
to the whole of the Underground interests. 

THE Stereophagus Pump and Engineering Company, Limited, 
has appointed Jno. Birch and Co., Limited, of 2, London-wall- 
buildings, London, E.C., its export agents for the sale of the 
Stereophagus pump. 

De Dion Bouton (1907), Limited, has recently purchased a 
plot of land facing the main Edgware-road, between four and 
five miles from Marble Arch, where it is about to erect body- 
building and general repair works. 

HERBERT Mornzis, Limited, of Loughborough, Leicestershire, 
have opened a new office in Birmingham. This office is under 








Union Chambers, Birmingham. Telephone, 3683 Central. 
Telegrams, ‘‘ Comorris, Birmingham.” 

Mr. Pururp 8. Doxerty informs us that he has taken into 
partnership Mr. W. Kelway Bamber, and that the firm will in 
future trade under the name of Doherty and Bamber, with offices 
at 25, Victoria-street, Westminster. Telegrams, ‘ Dohertize, 
London,” and telepho 1e, Victoria 3001. 

WE are asked to state that the recently announced winding 
up of the Gilbert Are Lamp Company, Limited, is mersly for 
the purpose of completing the transfer of the assets of that com. 
pany to Engineering and Arc Lamps, Limited, the only address 
of which is Sphere Engineering Works, St. Albans, Herts. 

Mr. W. Lawson, late manager of the gas engine sales depart- 
ment of the British Westinghouse Electric and Manufacturing 
Company and manager of the gas plant and large gas engine 
sales department of Crossley Brothers, Limited, Manchester, 
has recently been appointed sales manager of the Power Ga. 
Corporation, Limited, of Stockton-on-Tees. 

Tue Rees Roturbo Manufacturing Company, Limited, of 
Wolverhampton, asks us to state that the management of its 
London oftice—Norfolk House, Norfolk-street, Strand, London, 
W.C.—has been taken over by Mr. John Hargrave, late of 
Henry Simon, Limited, of Manchester. The telegraphic address 
of the London office is ‘“ Hydroturbo, Estrand, London,” 
and the telephone number 9156 City. 

Mr. R. H. JounstTon asks us to state that he has resigned his 
position of London manager for the Rees Roturbo Company, 
Limited, of Wolverhampton, and has entered into partnership 
with Mr. P. B. Down, A.M.1.M.E., in order to carry on a business 
of manufacturers’ agents in plant, machinery, centrifugal 
a and steam turbines. Their offices are at Craven House, 

‘ingsway, W.C. ‘Telegrams, “ Engrenage, Westcent, London,” 
and telephone, Regent 427. 








Contracts.—George Green and Co., foundry engineers, 
Keighley, have recently supplied to Vickers Limited, River 
Don Works, Sheffield, one of their 15-ton per hour size rapid 
‘** Economic ” cupolas, along with a large charging platform, 
20 ewt. motor-driven hoist, motor-driven blower, 10-ton over- 
head crane gantry, &c. 

THE InsTITUTION OF SHIPBUILDERS AND ENGINEERS IN Scor- 
LAND.—At the last monthly meeting of this Institution, held in 
the Rankine Hall, Glasgow—Mr. W. W. Lackie presiding— 
it was intimated that the following gifts had been presented and 
accepted by the Council :—Framed portrait of Sir William 
Arrol, presented by Mr. Biggart; photograph of engines of 
armour-clad Hector, presented by Mr. R. T. Napier; ship’s 
bell of paddle tug Clyde, presented by Clyde Navigation 
Trustees ; drawing of profile and bow and stern view of old 
frigate, on permanent loan, from Mr. D. D. Napier ; model of 
steam yacht Lady Torfrida, on permanent loan, from the 
Fairfield Shipbuilding and Engineering Company; and 
tracing from original lines of paddle steamship Comet, presented 
by Mr. Fleming. The meeting cordially approved of the 
acceptance of the gifts, and the Secretary (Mr. Edward H. 
Parker) was authorised, in the name of the members, to thank 
the donors. 

ENGINEERING GoLrinG Socrety.—The annual general meeting 
of the Engineering Golfing Society was held on Wednesday, 
the 26th inst., at the Institution of Mechanical Engineers, 
Westminster, 8.W., when the following were elected officers 
for the ensuing year :—President, Sir Alexander Kennedy, 
F.R.S.; Vice-presidents, Messrs. B. Hall Blyth, E. B. Ellington, 
D. A. Stevenson, E. L. Mansergh, F. J. Walker, and 8S. Price- 
Williams ; Captain, Professor J. D. Cormack ; Hon. Secretary, 
Mr. G. N. Watney; Hon. Treasurer, Mr. R. W. Hammond ; 
and G. Allom, D. T. Powell and W. H. Shortt as other members 
of Committee, in place of J. D. Cormack, R. 8. Erskine and 
G. N. Watney, who retire in accordance with the rules of the 
Society. Mr. 8. Price-Williams, who had held the office of 
hon. secretary of the Society since its foundation in 1907, 
was presented with a handsome silver tray by members of the 
Society on his retiring from office. 

Tue InstirvTe oF Metars.—The annual general meeting 
of the Institute of Metals will be held at the Institution of 
Mechanical Engineers, Storey’s Gate, Westminster, S.W., on 
Tuesday and Wednesday, March Ilth and 12th. The meeting 
will commence at 3 p.m. on March 11th, and at 10.30 a.m. on 
March 12th. The following programme has been arranged. 
On the Tuesday there will be a general meeting of members 
at which the report of the Council on the work of the past 
year will be presented by the President; the honorary treasurer, 
Professor T. Turner, M.Sc., will present his report, and the 
results of the ballots for the Council for 1913 and for the election 
of new members will be declared. The newly elected President 
will then deliver his opening address. The fourth annual dinner 
of the Institute of Metals will be held at 7.45 for 8 p.m., at the 
Criterion Restaurant, Piccadilly Circus, W. On the Wednesday 
a selection of papers will be read and discussed. The following 
is a list of the papers that are expected to be submitted :— 1) 
Dr. G. H. Bailey, on ‘‘ Corrosion of Aluminium ;” (2) Mr. G. H. 
Gulliver, B.Se., on “‘ The Quantitative Effect of Rapid Cooling 
on Binary Alloys ;” (3) Mr. O. F. Hudson, M.Sc., on ‘* Micro- 
Structure of German Silver ;” (4) Mr. A. Philip, Assoc. R.S.M., 
B.Se., on “The Corrosion of Distilling Condenser Tubes ;”’ 
(5) Mr. J. 8S. Glen Primrose and Mr. H. 8. Primrose, on “ Practical 
Heat Treatment of Admiralty Gun Metal ;”’ and (6) Mr. Alex- 
ander Siemens, on “‘ Metal Filament Lamps.” 


Reuics or Earty CiypE MARINE ENGINEERING.—-The Clyde 
Trustees’ old paddle tug Clyde, which had been a familiar 
figure on the river for upwards of sixty years, was on May 6th 
last year superseded by a modern and more powerful twin-screw 
vessel of the same name. The Clyde was built at Renfrew about 
sixty-three years ago by Henderson and Sons, and was engined 
by A. and J. Inglis, of Warroch-street, Glasgow, and her chief 
measurements were :—Length, 103ft.; breadth moulded, 20ft.; 
draught, 54ft. forward and 7}ft. aft. She was driven by a pair 
of jet condensing side lever paddle engines of the ‘‘ Grasshopper ”’ 
and disconnecting type, which are believed to have been the 
first of their kind ever constructed. They were designed by the 
late Provost Andrew Brown, of Renfrew, who at that time was 
manager and draughtsman to A. and J. Inglis—before that firm 
had started shipbuilding at Pointhouse—and was subsequently 
senior partner in the firm of William Simons and Co., Renfrew. 
The Clyde Trust disposed of the Clyde’s hull and boiler to a firm 
of shipbreakers, but two interesting relics of the veteran tug- 
boat are preserved. The engines were given by the Clyde 
Trustees to Mr. William Brown, son of the late Provost Brown, 
the designer, who is himself a member of the Trust and is besides 
principal director of William Simons and Co., Limited. In 
commemoration of his father and his invention of disconnecting 
paddle engines, Mr. Brown has erected the engines of the old 
veesol in a prominent situation on Renfrew Green, close to the 
river Clyde and to the south slip of Renfrew Ferry. The only 
other part of the vessel which has been preserved is the “ ship’s 
bell,” which has been deposited in the rooms of the Institution 
of Engineers and Shipbuilders in Scotland, Elmbank-crescent, 
Glasgow. It may be added that a further and similar relic «1 
shipping of the past housed in this institution is the bell of the 
Cunard liner Etruria, which vessel in her day, along with her 
sister ship Umbria, did record work on the Atlantic. She has 
now been demolished by shipbreakers on the Forth, and her bell, 
a massive and sonorous article, is being fitted in a belfry within 
the spacious hall vestibule of the Scottish Institute. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

On the whole the strong and healthy condition of 
former weeks continues to prevail in the iron and steel industry. 
Very little forward business has, however, been done recently. 
Demand and output in pig iron are favourable, and quotations 
have been strongly maintained. The production of pig iron in 
Germany including Luxemburg for January this year was 
1,609,714 t., as compared with 1,385,493 t. in January, 1912, 
and1,566,025 t. in December, 1912. Output in the different 
sorts of pig iron was as follows :—Foundry pig, 300,050 t., as 
compared with 294,324 t. in December last year; Bessemer, 
33,711 t., as compared with 36,829 t.; basic, 1,017,493 t., as 
compared with 984,233 t.; steel and spiegeleisen, 215,642 t., 
as compared with 211,307 t.; forge pig, 42,818 t., as compared 
with 39,332 t. in December last year. The finished iron and 
steel works continue for the most part engaged to their fullest 
capacity. At the plate and sheet mills activity has been very 
strong, and rates have been well maintained. At a recent 
meeting of the Pipe Convention it was resolved to begin nego- 
tiations without delay concerning the forming of a General Pipe 
Syndicate. Business in the drawn wire department remains 
strong, and an improvement is reported in shipments for January 
when compared with December, 42,250 t. having been delivered 
in January and 40,100 t. in December, 1912. Sales of the Steel 
Convention for January are estimated at 530,000 t.; for semi- 
finished steel a slight abatement in demand was felt last month, 
while an improving business in railway material and in sectional 
iron was reported, 


List Rates. 

Cur:ent li-t quotations per ton free at works are as 
follows :—Raw spathose iron ore, M.12.80; roasted ditto, 
M.18.50; Nassau red iron ore, 50 per cent. contents, M.14.50; 
all net at mines. Spiegeleisen, 10 to 12 per cent. grade, M.82 ; 
white forge pig, Rhenish-Westphalian and Siegerland brands, 
M.69; iron for steel making, Siegerland quality, M. 72 to M.73 ; 
Rhenish-Westphalian sorts, M.74 to M.75; German Bessemer, 
M.81.50; Luxemburg foundry pig, No. 3, M.63 to M.65; 
German foundry pig, No. 1, M.77.30; No. 3, M.74; German 
hematite, M.81.50; common basic bars, M.i23 to M.126: 
iron bars M.145 to M.148; basic hoops M.145 to M.150; 
common steel plates. M.132 to M.135; heavy plates for boiler- 
making purposes, M.142 to M.145; sheets, M.142 to M.147; 
drawn iron or steel wire, M.127.50. 


The German Coal Trade. 
Remarkable strength characterises he engine coal 
t ade, both in Silesia and in the coal-producing districts of 
Rheinland-Westphalia, industrial consumption being very heavy. 
There is also more life stirring in the house coal business, demand 
showing an increase in consequence of the sharp frosts that have 
prevailed. Prices remain firm all round. 


Austria-Hungary. 

The condition of the iron market for all kinds of busi- 
ness has been of a halting character during this and the last 
week. For pig iron a quiet demand comes in, while manu- 
factured iron has held a fairly healthy position. Both local and 
foreign deliveries in pit and brown coal have continued pretty 
extensive. 

Brisk Trade in France. 
For iron and steel there is full demand on local and 


general account, and prospects are fair with regard to the fur- 
ther development of affairs. In the finished iron and steel 


trade briskness is reported on every hand, Makers as well as | 


dealers are doing a good trade, and they are sold forward to a 
considerable extent. Rates are firm, bars standing at 190f. to 
210f. p.t. in the Nord. Iron bars have been scarce for some 
time past, the mills having sold in December their entire make for 
the first two quarters of this year. The output in steel is steadily 
rising in France. In the East district basic bars stand at 185f. 
to 200f. p.t. 


in rather more slowly ; prices, however, have been firm generally. | 


Heavy plates of 3 mm. are quoted 250f. to 260f. p.t. in the Nord 
and East Department, and on the Paris market 260f. to 270f. 
p-t. Regular inquiry comes in for hoops and advanced rates can 


be obtained in some instances, the current price, however, being | 


200f. to 220f. p.t., and on the Paris market 220f. to 240f. p.t. 
is quoted. 


Iron and Steel in Belgium. 

Makers in all departments are very busy and there is 
no change to report since last week. Demand for bar iron is 
very active and girders show increasing life. 
continues to be done in coal for engine and house purposes. 








Royat MeErTEeoROLoGIcAL Society.—The monthly meeting 
of this Society was held on Wednesday evening, the 19th inst., 


at the Surveyors’ Institution, Great George-street, S.W., Mr. | 


C. J. P. Cave, President, in the chair. A paper on “ Periodical 
Variations of the Velocity of the Wind at Oxford,”’ by Mr. W. H. 
Robinson, was read, in which the author dealt with the annual and 
diurnal changes in the velocity of the wind as recorded at the 
Radcliffe Observatory during the last fifty years. The average 
monthly values show that there is a rapid fall in the velocity of 
the wind between March and June and an equally rapid rise 
between September and December. The minimum is in Sep- 
tember. There is a range in the annual variation of three or 
four miles per hour. On comparing the wind velocity with the 
mean monthly temperatures of the air the author finds that an 
increase (or decrease) of one mile per hour in the velocity 
of the wind corresponds to a fall (or rise) in the temperature of 
about 8 deg. Fah. As regards the diurnal oscillations, the wind 
increases its velocity with an accession of warmth, and decreases 
with a lowering temperature, this being the inverse of that found 
in the discussion of the annual variation. A paper on “ The 
Rate of Ascent of Pilot Balloons,” by Mr. J.S. Dines, was read, in 
which the author described some experiments which he had made 
in the large airship shed at the Royal Aircraft Factory, Farn- 
borough, with a view to determining the rate of ascent of small 
pilot balloons of the type which he has used for the past two 
years in his work for the Advisory Committee for Aeronautics. 
A paper on ‘ Meteorological Conditions in a Field Crop,” by 
Mr. W. L. Balls, the botanist to the Egyptian Department of Agri- 
culture, was also read. The author described the methods which 
he had adopted for ascertaining the temperature, the humidity 
and the force of the wind on the surface of the soil in a field of 
cotton at Giza. The growth of the cotton plant in Egypt is 
usually completely arrested by sunshine during the greater part 
of the day through the severe water loss necessitated by thermo- 
regulation of the internal temperature, and growth during most 
of the season is thus confined to the hours of darkness. The 
usual limiting factor of this growth during the night is the tem- 
perature of the tissues, roughly, the air temperature, with slight 
modification by clouds; thus any cause making for a rise 
in temperature at night involves a higher growth rate in conse- 
quence ; this, in its turn, in the early part of the season at least, 
implies more rapid development of the flowering branches, 
bringing about earlier appearance and more rapid accumulation 
of the flowers, and hence of the crop. It follows that the cotton 
grower should rejoice in the cooling night breeze for more than 
personal reasons, and the usual Egyptian paradox again makes 
its appearance, in that the wind which cools the farmer warms 
the plant. 


In the plate department orders have been coming | 


A strong business | 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 
When the abridgment is not illustrated the Specification is without 





drawings. 
Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the lete Specificati 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 
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STEAM GENERATORS. 


2890. February 5th, 1912.—Sream SurEerRHEATERS, E. Hollin- 
worth, 92, Muslin-street, Newton, Hyde, County of Chester. 
Tubes A are arranged on both sides of the two boxes B B, 
each of which is provided with the usual connections C and D. 
The group of tubes A is expanded in loose flanges E and F 
secured to the boxes B B by means of bolts and nuts. Each 
group may consist of three approximately U-shaped tubes. 
two of which are secured, at a short distance apart, to the upper 











part of flange E and to the lower part of flange F, and the remain- 
| ing one of which is secured opposite the space between the two 
| first-named tubes to the lower part of the flange E and to the 
upper part of the flange F. A suitable number of the groups is 
fixed to one side of the boxes B B at adi tance of one group apart, 
| and a suitable number at the other side to correspond with the 
spaces left by the first-named groups.—February 5th, 1913. 
| 13,538. June 10th, 1912.—Warer-tuBE STEAM GENERATORS, 
| R. Helm, 60, Holsteinische Strasse, Steglitz, near Berlin, 
Germany, and Sir G. C. Marks, 57-58, Lincoln’s Inn-fields, 
| London, W.C. 
The steam generator comprises an upper water drum A, two 
lower water drums B. and more elevated lower water drums C, 
| the lower water drums being connected to the upper water 
| drums by groups of curved water tubes D and E respectively. 
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An energetic water circulation is maintained by means of fall 

ipes F, arranged in front of and behind the steam generator. 
Transverse anchor plates G arranged at the front and rear of 
the steam generator prevent the lower water drums from lateral 
displacement.—February 5th, 1913. 


INTERNAL COMBUSTION ENGINES. 


2244. January 29th, 1912.—ArTomisrers ror Liquip FUEL For 
INTERNAL ComBustTIon EnarNgs, F. V. Kelley, 41, Epple- 
road, Fulham, S.W. 





N°2244 
G 








An annular member A is attached to a central valve B by 
means of the tubular valve rod C and a spring D. The valve B 
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forms an inlet valve to the cylinder. The valve rod C is pro- 
vided at its upper end with holes E, which register with holes F 
formed in the cap G. The valve rod is further provided with 
ports H near the valve seating so that the air admitted through 
the holes F can enter the cylinder. These ports are so arranged 
that they are covered by the sleeve J when the valve B is closed. 
The annular member A is provided with openings K at the top, 
these being fitted with any suitable adjusting device not shown. 
The annular member is constructed with a restriction a little 
above the valve end forming a choke shaped as a Venturi tube. 
Above this choke a passage is provided on the outside of the 
annular member, which passage with the assistance of the outer 
easing L forms an entrance for the fuel, which reaches the 
interior of the annular space through small holes M in the member 

Below the restriction in the annular member A the walls 
are shaped as a cone on a cone the lower portion being provided 
with holes N leading into a second annular space P. The 
principle on which this invention works should be fairly obvious 
from this description of its parts.—February 5th, 1913. 


13,924. June 15th, 1912.—ImMPROVEMENTS RELATING TO THE 
INJECTION OF WATER INTO INTERNAL COMBUSTION ENGINES, 
Tangyes Limited, Cornwall Works, Smethwick, Staffs, and 
J. Robson, 24, Sandwell-road, Handsworth, Birmingham. 

A is the governor body having pivoted at B the lever C. To 
one end of this lever is connected a rod D terminating in the 
wedge E, which, according to the position of the governor and 
load on the engine, allows of a longer or shorter stroke to be 
given to the oil pump F. The other end of the lever C operates 
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through a rod G the water-regulating valve H and on the down- 
ward motion of the rod G the valve H is opened, the closing or 
partial closing of the valve being effected by the coiled spring J. 
When the valve H is open the water, which is admitted by the 
pipe K, passes through the valve box L, from which it flows 
through the pipe M to the water inlet valve N in the combined 
air and water valve box P. The admission of air into this valve 
box is regulated by the plug cock Q and the air and water valves 
Rand N are operated at the proper times in the usual manner.— 
February 5th, 1913. 


AERONAUTICS. 


January 8th, 1913.—IMeRoVEMENTS IN FLYING MACHINES 
A. H. G. Fokker, 18, Parkstrasse, Berlin-Johannisthal,, 
Germany. 

This specification describes a flying machine which is capable 
of maintaining its equilibrium spontaneously without the aid 
of mechanical balancing devices. This is achieved by arranging 
the carrying planes at an inclination in an upward as well as in 
a rearward direction, and by distributing the masses so that the 
centre of gravity is disposed above the centre line of the vertical 
force. When these features are present, says the specification, 
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a machine is obtained which is capable of maintaining its stabi- 
lity during straight flight as well as when flying in curves, and 
of righting itself spontaneously whenever tilted by the force of 
a squall. Fig. 1 shows the upward inclination of the carrying 
planes and Fig. 2 the rearward inclination of the same relative 
to the longitudinal axis. The resultant of the vertical forces 
is indicated by the broken lines A B in Fig. 2. The centre of 
these forces on each particular plane is indicated at C and D 
in Fig. 1. The motor E as well as the seats F and G are arranged 
so that the centre of gravity is disposed above the line H.— 
February 5th, 1913. 


DYNAMOS AND MOTORS. 


23,341. October 12th, 1912.—ImPpROVEMENTS IN OR RELATING 
TO THE REGULATION OF THE SPEED OF ELEcTRIC Morors, 
Siemens Schuckertwerke G.m.b.H., of 3, Askanischer 
Platz, Berlin. 

The action of the arrangement is as follows :—Through the 
excitation of the machine H a potential is induced in the auxiliary 
circuit which, through the winding W, excites the variable 
voltage generator G, which in turn applies pressure to the motor 
M. The motor M and with it the auxiliary dynamo H!' will 
therefore rotate at a certain speed. The lower the speed of the 
motor, however, the greater will be the difference in the poten- 
tials of the two opposing auxiliary dynamos H, H', and hence 
the greater will be the excitation of the winding W of the con- 
trolling dynamo. The current strength in the auxiliary circuit 
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is reduced with the increasing speed of the motor M until it 
attains a value which corresponds exactly to that particular 
field strength of the winding W which is necessary for producing 
the proper voltage in the generator G. The motor M therefore 
has a constant tendency to take a speed corresponding to the 
adjustment of the handle of the controlling arrangement §, 
It will be readily understood, however, that any variation in 
the speed of the motor M whether caused by a change in the load 
or otherwise produces a variation of voltage of the auxiliary 
machine H', and therewith a powerful increase or diminution 
of the cxciting current in the generator, which continues until 
the motor has again attained the prescribed speed. For the 
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purpose of counteracting the effect of the ohmic resistance in 
the auxiliary machine circuit, which not only produces a pressure 
drop between the auxiliary machines H and H! varying with 
the strength of the current flowing, but also produces a variation 
in speed of the motor according to the strength of the exciting 
current, it is desirable to provide the auxiliary machine H with 
a compounding winding C. In such a case any desired strength 
of current could exist in the auxiliary circuit independently 
of the adjustment of the controlling apparatus S. The current 
is, however, always reduced by the alteration in the potential 
of the auxiliary dynamo H! to such a value that it suffices for 
exciting the generator for the exact speed desired. It is possible 
to reduce considerably the steady current in the auxiliary 
machine circuit by further providing the variable-voltage 
generator G with a shunt winding E.—February 5th, 1913. 


TELEGRAPHS AND TELEPHONES. 


10,111. April 29th, 1912.—IMPROVEMENTS IN AND RELATING 
To Wrretess TELEGRAPHY, Anton Ernst Johan Vlug, of 
Hoek Van, Holland. 

Electrolytic or Wehnelt interrupters have previously been 
used in laboratories in connection with the production of high- 
frequency currents, but in practical wireless signalling they have 
been considered of little use since their efficiency is low. By 
constructing the interrupter in accordance with this invention, 
however, and by using it in conjunction with the various appara- 
tus indicated on the diagram satisfactory results are said to be 
secured. Referring to the upper diagram, A is a battery of 
accumulators, which may be replaced by an electric generator 
capable of giving a current which is far greater than the current 
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to be used. B is a Wehnelt apparatus, C and D the primary 
and secondary windings of the induction coil respectively, 
E the Morse key, F a slide resistance, G a condenser, H a spark 
gap, I a self-induction coil, K the serial, L a coil for increasing 
the length of the aerial, M the ground connection, and N the 
condenser arranged across the Morse key. Referring to the 
lower drawing, O is a needle point of the Wehnelt interrupter, 
and P the lower part of the insulation terminating in a sharp 
conical point, in preference to a flat end, as shown at Q, and toa 
conical point of great angle, as shown at R. Since no sparks are 
produced in a Wehnelt apparatus constructed according to the 
invention, the thin insulation at the point is in no way liable to 
break.—February 5th, 1913. 


MINES AND METALS. 


19,287. August 22nd, 1912.—IMpROVEMENTS IN AND RELATING 
To Exvecrric Furnaces, Louis Gonnet, of 10, Rue de la 
Barre, Lyons, France. 

In the drawing A designates the furnace. C, C! designate the 
electrodes of any section, cylindrical or square. carried by 
holders D, D!, E, E are the terminals to which are attached 
the current conductors F, F. These holders are cooled by a 
current of water circulating through a spiral coil. On one of 
them is fastened a steel screw K. The advancement of the 
screw is produced by the rotation of a wheel H operated by 
hand or by a relay electro-motor governed by a special volt- 
meter for the purpose of maintaining constant the distance 
between the heads of the electrodes C, C!. These latter pass 
into the furnace through stuffing-boxes M, N. The charging 
of the furnace is done continuously. The substances introduced 
through a feed opening or strainer J fall on a grating O made 
of separate dismountable and interchangeable parts placed 
alongside one another and formed with trunconical orifices, 
which retain the small particles until they fuse. Outlet of the 
gases of decomposition is effected by a chimney L, and the fur- 
nacecan be inspected by means of one or more observation 
openings R situated at its upper part. The metal passes 
through the grate and can be removed through a door S 





situated at the lower part of the furnace. In all cases there 
need be no stoppage in the working of the furnace nor any 
trouble in the emptying of the sole resulting in great economy 
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in the cost of production, suppression of laborious working, and 
the possibility of employing in electro-metallurgy closed fur- 
naces, which considerably diminishes the intense heat which 
occurs round known furnaces besides the intense light which | 
fatigues the vision of th e workmen.—February 5th, 1913. 


26,484. November 27th, 1911.—Process ror PROTECTING | 
Inon SURFACES FROM CorrRoston, S. O. Cowper-Coles, 1 and 
2, Old Pye-street, Westminster, London. | 
All seale, grease, and oxide is first removed from the articles | 
to be treated, as by pickling or sand blasting, and upon them a | 
coating of iron as pure as possible is then deposited. The iron | 
may be deposited from any suitable electrolytic, for example, | 
ferrous sulphate. They are then washed and placed in a second | 
vat, in which a coating of zine or zinc-iron alloy is deposited upon | 
the pure iron. In a modification the deposition of both iron and | 
zine or zinc-iron alloy may be effected from the same electro- | 
lytic bath, which is made up of a mixture of zine and iron salts. | 
When this procedure is adopted a low current density is employed 
in the first instance, so as to deposit iron alone, and towards 
the end of the depositing process the current density is increased 
in order to deposit zine or a zinc-iron alloy. The electrolyte 
is made up with iron and zine sulphates, about 20 ounces of 
the crystallised salts of each metal to each gallon of water. 
Insoluble anodes are employed, in conjunction with small iron 
anodes, and the electrolyte is circulated over scrap zine in order | 
to keep the zinc content in the electrolyte the same. The | 
current density usually employed ranges from 5 ampéres to | 
20 amperes or more per square foot of cathode surface. In | 
some cases the articles may finally be subjected to a heating or 
baking process to effect a closer union of the deposits with the | 
surface of the articles.—February 5th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,044,846. Hypraviic CHANGE-sPEED GEAR, M. Barbarou, 
St. Denis, France, assignor to Suciété Anonyme des Auto- 
mobiles Delaunay-Belleville, St. Denis, France, a Corporation | 
of France.—Filed December 8th, 1910. 

The mechanism comprises a rotary cylinder pump having 

@ casing, a rotary cylinder motor having a casing, a distributor 
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plate interposed between the casings, and means to maintain 
the respective casings in tight contact with the distributor 
plate by the thrust of a fluid external to the pump and motor. 
There are six claims. 


1,045,315. Friurp-actuatep Ciutcn, F. C. Mott, Satsop, | 
Wash.—Filed February 24th, 1912. | 

The device embodies longitudinally aligned cylinders with 
pistons mounted in them, the pistons having a wedge-shaped | 


connection between them. A laterally movable block is mounted 
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in the casing and is adapted to be moved outwardly by the 

engagement of the wedge-shaped connection. Means are 

provided for conducting fluid to the pistons. There are four 
claims. 

1,043,962. CENTRIPETAL ENGINE, J. Nash, North Yakima, 
Wash., assignor of one-half to Dollie Nash, North Yakima, 
Wash.—Filed June 22nd, 1912. 

The engine, having a stator provided with a rotor chamber 





having a series of tangential induction ports and oppositely 
disposed central exhaust ports. The outer ends of the induction 
ports are of substantially the same width as the rotor chamber, 
A rotor is mounted in the chamber and has a central partition 
dise, two end discs, and two spiders one upon each side of the 
central disc, each spider providing with the discs a number of 
tangential pockets open to the periphery of the rotor and 
providing two series of pockets to the rotor. Tie bolts are 
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provided for clamping the discs and spiders together, and thi 
outer disc is provided with centrally disposed eduction ports in 
communication with the lower inner ends of the pockets of it 

respective spider and aligned with respective exhaust port of th 
stator. There is a number of packages of pressure fluid receiviny 
blades, one package to each tangential pocket of the rotor 
extending from the periphery to a point near the inner end of it~ 
respective pocket to provide an exhaust space at the inner end 
of the pocket. There are seven claims. 


1,046,490. Rotary Moror, J. C. Porter, St. Louis, Mo.—Filed 
November 22nd, 1911. 
The motor, which is adapted for operation by the friction 


| of steam or other fluid under pressure, comprises a rotor havin; 
| about its axis a helical relatively shallow but wide passageway, 


Means are provided for injecting water or fluidinto this passage 

















| way at one end, means for exhausting the pressure at the opposite 


end of the passageway, as well as means for heating the rotor 
to transform the contained water into steam if water be the 
fluid or for producing pressure from other fluids. There are 
nine claims, 


1,046,949. AuToMATIC PRESSURE-CONTROLLING VALVE FOR 

Hyprav.ic Presses, W. P. Bettendorf, Bettendorf, Iowa ; 

J. W. Bettendorf, administrator of said W. P. Bettendorj, 
deceased,— Filed January 3rd, 1910. 

The apparatus comprises a single longitudinally reciprocable 

valve and a casing therefor, the iatter having a main chamber 

within which the valve reciprocates An exhaust pipe lead- 


from the chamber and is adapted to be opened and closed by the 
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valve. An open feed pipe also leads from the chamber, and a 
series of separate pressure service pipes is adapted to discharge 
directly into the chamber. Separate valves for these pipes 
are automatically opened successively by the pressure from the 
preceding pressure service pipe. A part of only one of the 
service pipes is closed when the exhaust is opened, while the 
ports of all the service pipes are opened in turn when the exhaust 
is closed. There are twenty-four claims. 








OPENING OF A NEw Crius Hovusse.—Most large firms now-a- 
days pay considerable attention to the social side of their 
employés’ life. The British Westinghouse Electric and Manu- 
facturing Company, Limited, is no exception to the rule, as is 
shown by the fact that last Saturday week a new home was opened 
for the accommodation of the British Westinghouse Club. 
The Club is now open to all male servants of the company 
It has been constructed with a view mainly to convenience, 
and consists on the ground floor of a large hall capable of seating 
300 persons, a dining-room and spacious billiard-room contain - 
ing two tables. The remainder of this floor is occupied by the 
steward’s living-rooms, &c. Upstairs are several committee 
and retiring rooms. The basement is mainly devoted to the 
rifle range, for which a sound-proof room has been constructed, 
giving a range of 25 yards and accommodation for four people 
to shoot at onee. As regards the outdoor section, there will be 
five lawn tennis courts, three grass and two hard, and a bowling 
green, and although these are not yet quite complete, it is ex- 
pected that they will be in good working order by the commence- 
ment of the season. 
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FEBRUARY. 


Motor Ploughing. 


A FEATURE of interest in the annual Paris 
agricultural shows is the evidence they offer of the 
progress made in the application of power to tillage 
on small and medium-sized farms. In all countries 
where the difficulty of procuring labour for agricul- 
tural work is becoming more and more serious the 
agricultural motor is looked forward to as a means 
of making up for the deficit, and of allowing the 
farmer to keep down his ever-increasing charges. 
The tractor is doing very good work for ploughing 
to depths of 6in. or so, but in European countries 
much greater depths are often required, and con- 
tinental engineers have therefore been advocating 
the rotary type of cultivating machine which they 
claim would be more economical of power and 
would at the same time cultivate the soil in accordance 
with the theories of agricultural science. In a word, 
the farmer would plough his land more cheaply and 
get better crops. Although quite a number of rotary 
cultivating machines have been brought out during 
the past two or three years, none of them have so 
far demonstrated their value sufficiently to meet the 
approval of agriculturists. During the experimental 
period continental engineers were convinced that the 
new machines would eventually supersede the tractor. 
which was essentially an English and American 
production, and so long as inventors received en- 
couragement, the Paris shows were noteworthy for 
the number of rotary cultivating machines exhibited. 
Owing to the absence of practical results, however, 
the farmer will not trust himself to purchase these 
machines, and the inventor is getting discouraged, 
to the extent that the rotary cultivating machine 
has during the year made scarcely any headway. 
At the show held during the past month the rotary 
machine gave way to the tractor and also to the cable 
ploughing tractor, which moves along two or three 
hundred yards, anchors itself, and winds the plough 
in witha cable. This system has undoubtedly proved 
successful. Good results have been obtained with a 
tractor which winds itself along a cable anchored 
at each end of the field, and also with a modified form 
of ‘Caterpillar’ tractor. French engineers are 
trying to get away from the weight and power neces- 
sary for direct ploughing, and are designing machines, 
usually with winding gears, that will exert practically 
the whole of the effort on the implement. As for 
the rotary machines, they are found to absorb far 
more power than had been supposed. 


Reorganisation of Italian Telephones. 


On Feb. 22nd the Italian Chamber approved a 
proposal of the Postmaster-General, the On. Calissano, 
to spend 70 million lire on reorganising and amplify- 
ing the telephone services, the urban plant being 
antiquated and unable to cope with the enormous 
increase of subscribers. New exchanges will be 
erected, the underground cables increased in number 
so as to give to all a metallic return wire instead of a 
single wire and earth return with which most sub- 
scribers are at present equipped, and the overhead 
wires gradually abolished for the sake of public 
safety. The general telephone exchange in Rome will 
be constructed in Via Viminale on land already 
acquired for the purpose, and will be linked up to 
secondary exchanges, two of which are already being 
built at the Prati and near Porta Salaria. These will 
work on the automatic and semi-automatic principles, 
and the system will be gradually brought up to 
20,000 connections. In Milan, where there will 
be probably this year 24,000 connections, the main 
exchange will be in the new post-office, and two of 
the branch exchanges at Porta Venezia and Porta 
Ticinese will soon be finished on the same plan as 
that adopted in the capital. Genoa will have its 
central exchange in Via Maragliano, and sub-exchanges 
in the town and in Sampierdarena, Voltri, Sestri- 
Ponente, Bolzaneto and Nervi. In Turin all sub- 
scribers will have metallic return circuits, and the 
number will be raised to 10,000 connections, while 
the barracks of S. Salvador, in Venice, will be con- 
verted into an exchange station of the most modern 
type. It is proposed to extend the improvements 
to all the towns on the Government lines, and to 
re-model the inter-urban service as well. 


Trouble on the Midland. 


Towarps the end of the month a petty 
d'spute on the Midland Railway assumed serious 
proportions, and there is a possibility that it may lead 
‘o a national railway strike. Some time ago, as 
recorded in our last issue, the Midland Railway 
Company adopted the train despatcher system, so 
largely employed in America. This system, called 





here train control, puts all matters connected with 
the make-up and running of trains in the hands of 
the train controller's office, and the instructions of 
this office over-ride all others. Now, in the rule-book 
of the Midland certain conditions are laid down 
connecting the weight of a train with the type of 
brake van attached to it. On January 17th a goods 
train bound for Sheffield called at Chesterfield and 
the foreman then gave instructions that some extra 
wagons should be added. To this the guard, Richard- 
son by name, objected on the ground that the weight 
of the train was already up to that prescribed for the 
10-ton brake van which accompanied it. At the 
invitation of the foreman he put himself in telephonic 
communication with the train controller, who con- 
firmed the order. Richardson still refused, and the 
train had to go without the wagons. For this act of 
disobedience Richardson was dismissed. Subse- 
quently he appealed to the manager, and 
eventually to the board of directors, but his dismissal 
was sustained. Against this decision the railway 
unions are rebelling, and are threatening a general 
strike if Richardson is not reinstated. They will 
not hear of an independent arbitrator being called in, 
and, if one may judge from the fiery speeches of Sun- 
day last, are determined to overbear the railway 
by sheer weight. Public opinion leant towards 
Richardson for a time, but the clear statement issued 
by the company will do much to put the matter in 
the right light, and the diplomatic letter of Mr. 
Murray Smith offers an easy way out > the 
difficulty. That a national strike should result 
from the dismissal of a single man would be incredibly 
ridiculous, and it is difficult to believe that Richard- 
son’s case is not being made the excuse for the re-open- 
ing of warfare that has for its real object the recog- 
nition of the unions, the eight hours day, and the 
nationalisation of the railways. 


United States Patent Law. 


THERE has been considerable agitation in 
the United States for the past few years with a view 
to obtaining reform in the patent law. At the 
annual banquet of the American Patent Law’ Asso- 
ciation held at Washington on February Ist, the 
Commissioner of Patents, Mr. E. B. Moore, declared 
that there was nothing so seriously the matter with 
the present system as to justify its being radically as 
changed as the Oldfield Bill would do. He himself 
advocated higher fees, additional officials and higher 
salaries. The changes proposed by the Commissioner 
of Patents could be introduced without causing great 
hardship to inventors, because no renewal fees are 
payable to keep a United States patent in force 
and the only fees are at present the filing fee of 
15 dols. and the final fee payable when the applica- 
tion is allowed of 20 dols. At the same banquet 
Representative Buckley, who is on the Patent House 
Committee, urged that the efficiency should be raised, 
and that no grants should be made which were not 
based on real invention. It was also demanded that 
the Patent-office should be independent of any 
Government Department. It is now announced that 
legislation on the subject will be dropped for the 
present session, as the matter is too intricate and 
important to be thoroughly considered in the present 
congested state of American politics. The matter 
will come up again next winter, and the movement for 
reform will be watched with interest by inventors in 
this country. 


Accidents to Monoplanes. 


ALTHOUGH dated December 3rd, 1912, 
the report of the Committee appointed by the War- 
office to inquire into certain recent accidents to mono- 
planes was only issued during the past month. Be- 
tween July and September of last year six members 
of the Royal Flying Corps lost their lives while flying 
monoplanes—two on a Nieuport, two on a British 
Deperdussin, and two on a Bristol machine. During 
the same period a fourth accident, fortunately with- 
out a fatality, was reported in connection with Major 
Gerrard’s Nieuport monoplane. These accidents, 
following as they did M. Blériot’s report, in which a 
hitherto unsuspected source of weakness peculiar 
to monoplanes was pointed out, raised a prejudice 
against the type in many minds, and, copying the 
French Government's lead, our War-office—but not, 
strangely enough, our Admiralty—placed a bar on 
the monoplane. The-report of the Committee has 
now, however, led to that bar being removed, for, 
after careful consideration, Dr. Glazebrook and _ his 
colleagues have come to the conclusion that the 
accidents referred to ‘‘ were not primarily due to 
causes- dependent on the fact that the machines were 
monoplanes.” At the same time, they point out that 
many parts in the anatomy both of monoplanes and 
biplanes call urgently for -improvement: in their 





design. Thus it is recommended that the wings 
should be made sufficiently strong to resist drift 
without external bracing ; that the,fabric should be 
more securely fastened to the ribs; that the top surface 
alone should be capable of supporting the full load ; 
and that structural parts, the breakage of which 
might involve the total collapse of the aeroplane, 
should, as far as possible, be kept clear of the engine. 
To sum up generally, more careful workmanship 
and improved design are essential in monoplane and. 
biplane alike ; a more thorough system of inspection 
and testing machines both during construction and 
afterwards is required; and further investigation 
into certain important branches of aeronautics is 
desirable. 


German Railways. 


In recent years the question of some kind 
of union between the various State Railway Adminis- 
trations in Germany has been frequently discussed, 
and the idea has even been mooted of placing all the 
State railways under the supervision of the Imperial 
Government. At present the Empire only owns the 
railways in Alsace-Lorraine, which form a very small 
portion of all the German lines, while all the other 
railways are in the hands of the individual federal 
states. It is generally admitted that the time is 
past when the Empire might have taken over all the 
railways in the country, and that such a course 
becomes less possible from year to year, as the rail- 
ways increase in extent and become more lucrative 
to the various states. The importance of the State 
railways from a financial point of view will be seen 
from the fact that in Prussia the gross receipts from 
this source amount to almost two-thirds of the total 
revenue; in Baden, Hesse and Oldenburg the pro- 
portion is about one-half, while in Bavaria, Saxony, 
Wiirtemberg and Mecklenburg it is more than one 
third. In view of these figures it is quite natural 
that the principal objections to the establishment 
of a railway union should come from Prussia, where 
the railways are run more profitably than in the other 
states. On the other hand, it is argued that even 
Prussia would have nothing to lose, and that there 
would be a considerable gain all round through the 
more economic working and cessation of competition. 
The whole question was again discussed in the 
Reichstag on February 24th, when it was stated that 
the Imperial Government could not interfere so long 
as Prussia refused to consider any agreement with 
the other states. 


Subsidised Shipping. 


Tue foundering of the Saint Augustin during 
her voyage from Marseilles to Algiers has called 
public attention to a state of things which is proving 
extremely detrimental to the French mercantile 
marine.- The Saint Augustin sprang a leak, and when 
attempts were made to stop it the plates tore away 
all round and the ship went to the bottom. It is 
declared that she was too rotten to hold together. 
The vessel had been navigating for thirty-four years, 
and on foundering she was replaced by another ship 
forty-seven years old. M. Thomson, a former 
Minister of the Marine, has declared that a third of 
the ships at present in service were built more than 
thirty-three years ago. This is the immediate result 
of the law of 1889 which grants subsidies.to the 
shipping companies and ensures them a monopoly of 
traffic between French ports, the idea being that in 
return for these advantages the subsidised ships will 
be available as auxiliary cruisers. It was certainly 
supposed that such advantages would encourage 
the companies continually to add modern vessels to 
their fleets. But the companies have no incentive 
to spend money on improving their fleets, and hence 
ships are navigated until they can no longer float. 
The matter has been warmly discussed in the Chamber 
of Deputies, where it was stated that in the new 
contracts with the companies, the freights, which are 
exceedingly high, would be reduced and the old 
vessels withdrawn from service, but no one proposed 
to strike at the root of the evil—that is to say, the 
suppression of the subsidies and the monopolies 
which have had the effect of providing the French 
navy with the most extraordinary assortment of 
“ auxiliary cruisers ’’ in existence. 


The Oder Improvement Scheme. 


A Britt was laid before the Prussian Diet 
on February 15th dealing with the improvement of 
navigation on the river Oder below Breslau. It 
authorises the expenditure of a total amount of 
£1,804,400, of which £894,800 will be spent on the 
construction of a dam and reservoir, &c., at Ottmachau 
on the Neisse—a tributary of the Oder—and £909,600 
on the regulation of the Oder below Breslau. In 
connection with these objects, the Bill provides for 
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the acquisition of clay pits, quarries, property, &c., 
which may be necessary for carrying the proposal 
into effect. The necessary constructions can only 
be begun if the province of Silesia undertakes by 
July, 1914, to pay the sum of £3700 a year to the 
State so long as the costs of construction and main- 
tenance are not covered by navigation dues. The 
Bill also contains regulations respecting the employ- 
ment of any surplus arising from the navigation dues. 
The present scheme is only the continuation of a 
improvement of Prussian waterways, 
on which considerable sums have been already 
expended. Its immediate result will be the ameliora- 
tion of traffic between Silesia and Berlin and Stettin, 
while it will acquire importance for the industrial 
district in the west of Germany when the projected 
Midland Canal is completed as far as Magdeburg. 


systematic 


The Montrose Aeroplane Base. 


Durine the month the town of Montrose, 
on the East Coast of Scotland, half-way between 
Aberdeen and Dundee, was set astir by the proceed- 
ings incidental to the establishment there of the 
headquarters of No. 2 aeroplane squadron of the 
Royal Flying Corps. The War-oftice, we under- 
stand, has taken a five years’ lease of 62 acres of land 
situated at Upper Dysart, 3} miles southwards of the 
town, 300ft. above sea level, and about } mile from the 
coast. Twelve sheds for aeroplanes have been erected 
and about a hundred members of the corps are 
stationed at Panmure Barracks, Montrose. On the 
17th of the month five of the officers of No. 2 aeroplane 
squadron left Farnborough, and, flying by easy stages, 
reached Montrose on the 26th. The route followed 
was, roughly, Newark, York, Newcastle, Edinburgh, 
and Dundee, and except for a few minor accidents 
the journey was accomplished without mishap. 
The machines employed were all of the biplane type, 
three of them being Maurice Farman’s and two of 
them of the Royal Aircraft Factory’s BE 2 pattern. 
The slow progress of the journey north was more or 
less intentional in view of the season of the year and 
the unfamiliar nature of the land over which the 
route largely lay. Four of the eight squadrons 
of the Royal Flying Corps’ military wing have thus 
now been established. Nos. 1 and 4 are at Farn- 
borough, the general headquarters of the whole wing. 
No. 2 is at Montrose, and No. 3 at Lark Hill, Salisbury 
Plain. No. 1 squadron is concerned with airships and 
kites. The others handle aeroplanes, each supplying 
twelve machines, twenty-four pilots, and a number of 
mechanics. 


French Military Airships. 


OnE of the leading French military autho- 
rities has recently declared that France is making a 
serious mistake in building small dirigible balloons, 
instead of following the example of Germany in 
constructing huge airships of the rigid type which 
are capable of travelling at much higher speeds and of 
keeping in the air for considerably longer periods. 
It is true that the dirigibles now being ordered by the 
French Government are to have a capacity of 20,000 
cubic metres and are to travel at 80 kiloms. an hour, 
but this is inferior to the Zeppelins, which are notori- 
ously built to carry armament. On the other hand, 
it has yet to be proved that the airship is a really 
serious engine of destruction, although its moral 
effect would obviously be great, and it must not be 
overlooked that while the aeroplane has so far 


failed to justify its value as a “‘ fifth arm,” it continues « 


to make progress, and much more is being done in 
the way of perfecting these machines in the Govern- 
ment aeronautical centres than is generally supposed. 
The Moreau stabilising apparatus has given remark- 
able results, and points to developments that will 
eventually give a more practical value to the aero- 
plane. It is difficult to see what an airship would 
do against a number of aeroplanes flying at much 
greater speeds and capable of reaching higher altitudes. 
In such a case, the safety of the airship would depend 
upon maneceuvring at night. 


John Fritz. 

Even those Englishmen who had the 
pleasure of knowing John Fritz can with difficulty 
appreciate how much he meant, and how much he 
stood for, to the American people, and it is difficult 
for us to feel what his death, on February 13th at the 
great age of ninety-one years, means to them. They 
delighted to call him the “‘ Nestor of the American 
iron trade,” and in all iron and steel circles he was 
known, with an affection inspired by his sterling 
qualities, as ‘Uncle John.” The modern student of 
eugenics would see much in his parentage to account 
for his success. His father was a German, his mother 
the child of Scotch and Irish parents, and he himself 


was an American. Surely with such a blend of bloods 
something good should result! We cannot in this 
short note review all the work of his long life, but one 
or two facts may be recalled. He had all the practical 
training that characterised the great engineers of 
his generation. He was trained as a blacksmith, 
and learnt resource in a country machine shop in the 
early forties. Then he took to the rolling of iron 
and gained experience in several works doing much 
to improve methods. In 1854 he had more than 
made his mark, and was called upon to superintend 
a new mill, one of the largest of its time, at Johnstone, 
Pa. There he invented and laid down the first three 
high rolling mills,and made other improvements of 
a lasting nature, as recorded in his own memoirs. 
He remained at Johnstone for six years, but then 
accepted the post of general superintendent and 
engineer to the Bethlehem Iron Company, which 
had just been estublished (1860). There he laid 
down all the plant, and for more than thirty years 
superintended its use and watched over its develop- 
ment. In 1892 he retired from active work, but 
continued to serve as consulting engineer to .the 
company. Of the honours that were conferred upon 
him we have no space to speak, but we must recall 
that he was the first recipient of the John Fritz 
medal, which was established with funds collected 
at a banquet held in his honour on his eightieth 
birthday. 


Inland Waterways. 


THE programme of inland waterway im- 
provements, which has been agitated in France for 
many years past, is to be brought up for discussion 
shortly in the Chamber of Deputies. The Chamber 
will be asked to authorise a first expenditure of 
460,000,000f. upon improving the existing waterways 
and connecting them up with new canals, as well as 
for the equipment of the ports necessary to cope with 

he traffic which it is expected will be created by these 

new facilities. The voting of such a huge sum of 
money. is causing a good deal of uneasiness at a time 
when the Budget shows a continually growing deficit 
and heavy additional demands are being made upon 
the ratepayers. It is pointed out that this inland 
waterway scheme has been agitated for by people 
who hope to benefit from the expenditure of public 
funds, and examples are given to show that there is 
very little chance of an adequate return being ob- 
tained from this expenditure. Moreover, the esti- 
mates for the construction of the canals are continually 
increasing. The estimated cost of the canal from 
Marseilles to the Rhone has already advanced from 
71,000,000f. to 89,000,000f., and it appears now that 
the transport companies are unable to guarantee 
traffic for the proposed new canal, since, with the 
larger barges now employed, they have an advantage 
in going from Marseilles to Lyons by way of the 
mouth of the Rhone. Again, it is asserted that a 
‘better organisation of the traffic with the Saint- 
Quentin canal would meet every requirement without 
its being necessary to spend 80,000,000f. on a new 
canal from Paris to the North. Ina word, it is argued 
that the scheme is undesirable, and will entail a 
heavy burden upon the country, while experience of 
other State undertakings has shown that the final 
cost will be far in excess of the estimates now pre- 
sented. Moreover, the carrying out of such a vast 
undertaking at a time of industrial activity would 
render labour scarce and advance wages to an extent 
that would not fail to upset all branches of industry. 
It remains to be seen what effect this opposition will 
have upon the scheme when it comes up for debate 
in the Chamber of Deputies. 


Aerial Navigation in Germany. 

Siens have not been wanting in the last 
few months that the competition in the construction 
of the British and German navies is about to be 
extended to the air fleets of the two countries. Ger- 
many’s backwardness in the construction of hydrovols 
is keenly felt in German naval circles, and serious 
efforts are being made to overcome this deficiency. 
Up to the present, the only naval aeroplane station 
has been that at Putzig, which accommodated six 
hydrovols. Two of these have recently been trans- 
ferred to a new station at Wilhelmshaven, while 
two additional aeroplanes—an Euler tri-plane with 
a motor of 80 horse power, and a Curtis biplane— 
are shortly to be placed in commission at Putzig, 
if the trial flights, which are at present being under- 
taken, turn out successfully. With regard to airships, 
the Germans are not letting the grass grow under 
their feet. Their army and navy together already 
possess twelve dirigibles and there are rumours of 
further constructions in the near future. In view 
of the numerous accidents that have occurred on 
landing, the German Admiralty is devoting con- 








siderable attention to the question of airship sheds 
particularly revolving double sheds. ‘The construc. 
tion of gasworks at Cuxhaven for the purposes of 
aerial navigation is also announced. It may be 
mentioned, finally, in connection with the con. 
struction of a Parseval airship for the British Navy, 
that both the Zeppelin and Schiitte-Lanz Works 
have bound themselves not to sell to any foreign 
countries, 


The Taylor System. 

THE attempt to introduce the Taylor system 
of workshop organisation into France has so far utterly 
failed. M. Louis Renault endeavoured to adopt the 
system in his automobile factory at Billancourt, 
and when the hands found men with stop watches 
carefully timing their work, they protested against 
the indignity of the proceeding and went out on 
strike. They looked upon this as another capitalist 
“ dodge.’ They feared the system would end in 
their becoming mere human machines, without 
initiative and without interest in their work. ‘lhe 
chances of the Taylor system being adopted in France 
are very small indeed, for the French mechanic 
will never sink his personality into a scientific system, 
and even if the men were drilled into it, the system 
would not last for any length of time. After the 
experiment at the Renault works it is doubtful 
whether any further test will be made of the Taylor 
system in France. 


Austrian Navy Contracts. 
CONSIDERABLE irritation 
among patriotic circles in Austria by the placing of an 
order for the navy with a German firm. Some time 
ago the naval authorities invited tenders for a 40,000. 
ton floating dock. Among the tenders received the 
only two which came seriously into consideration were 
one from the Cantiere Navale of Trieste, at the price 
of 8,762,000 kronen (£365,083), and one from the 
Hamburg firm of Blohm and Voss at 8,090,788 kronen 


has been roused 


(£337,116). After the order had been placed with 
the German firm, the Cantiere Navale reduced its 
offer to 8,228,000 kronen (£342,838), which the 
Government then naturally refused to consider, 


The German firm bound itself to order the necessary 
building materials as far as possible from Austria, 
on the condition that they should be sold at the 
German market price. In reply to a question asked 
on the subject in a sub-committee of the Austrian 
Budget Committee on February 20th, a representa- 
tive of the Government stated that the difference in 
price had influenced the choice, but that this 
factor alone had not been decisive, as the German 
firm had given better guarantees that the dock would 
be completed within the prescribed time limit. It 
was further stated that if the Cantiere Navale had 
reduced its offer before the contract had been granted, 
it would have received the order in preference to a 
foreign firm. 


Hydraulic Power in France. 

How difficult it is to conciliate 
feeling with engineering progress is seen in the strong 
agitation being carried on by the tourist associations 
and other bodies against the alleged iconoclasm of 
the engineer. Certain picturesque sites in the Alps 
and the Pyrénées, with the inevitable waterfalls 
thundering down the mountain sides, are being 
spoiled by huge pipes which imprison the erstwhile 
splashing and foaming water and deliver it to the 
turbines of hydro-electric generating stations. After 
working for many years to attract visitors into the 
country and make the Dauphiné and the Pyrénées 
a rival of Switzerland, the French Touring Club 
regards with much misgiving the presence of the 
hydraulic engineer. Nothing can now be done to 
stop his advance. It has become more and more 
evident that the economic future of France lies very 
largely in the utilisation of its hydraulic power. 
Having little coal to speak of, the only hope lies in 
the power which is running to waste in the mountain- 
ous regions, and Parliament is just now engaged in 
framing laws to regulate the use of this energy. 
One of the chief arguments in favour of hydro- 
electric plants is that the distribution of cheap 
electrical energy will revive small industries which 
are on the point of disappearing. It will decentralise 
industry and give more scope to the small master 
craftsman, who is at present driven by stress of 
competition to swell the ranks of skilled labour in 
large towns, and thus the general prosperity and thie 
standard of workmanship will be improved. This 
is a great benefit to achieve at the expense of an 
occasional blot on the landscape, and the Touring 
Club will find that in Switzerland and North Italy 
the innumerable hydro-electric installations have in 
no way diminished the picturesque attractions of 
those countries. 
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A GEARED TURBINE CARGO STEAMER. 





Tue Cairnross, built by William Doxford and Sons, 


Limited, of Sunderland, can hardly be included in | 


our series of typical ships, as at the present moment 
we cannot claim that the turbine forms part of the 
standard equipment of a cargo steamer, though it 
would hardly be surprising if, in view of the results 
achieved, it were eventually to become so. It is 


a matter of common knowledge that the Vespasian | 
was fitted by the Parsons Company with turbines | 


connected to the propeller by gearing over two years 


as to the respective merits of the two forms of motor 
| power. The two ships and their conditions of loading 
| were sufficiently alike to satisfy the owners’ super- 
| intendent as to the fairness of the comparison, so 
that the figures which have already been published 
may be taken to be an accurate forecast of the 
advantages of the geared turbine. On a run of 
| 36 hours in the English Channel in weather which was 
| described to us as terrific, and under conditions in 
| the respective ships which, as we say, may be taken 
to be equal, the Cairnross showed an economy in 
fuel consumption of no less than 15 per cent. over her 
| reciprocating engined sister, a truly remarkable 
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THE TURBINE CARGO STEAMER CAIRANROSS 


ago, and that she has since been employed in eargo 
carrying, and it is due to the success of that ship that 
the owners of the Cairnross decided to fit a similar 
installation on one of the units of their fleet instead 
of the triple-expansion machinery with which they 
have been previously fitted or even in preference to 
a Diesel engine. For the purposes of a cargo ship 
it is economy alone that has been sought ; absence 
of vibration or noise is practically of no import- 
ance, though ease of handling and high propeller 
efficiency are essential on any cargo ship, and 
these could only be obtained by the addition of 
the gearing, and it is this that has rendered the 


| result, due, of course, to the fact that the turbines 
are of the land engine type, running at high speed, 
| at which alone the turbine can do its best, namely, 
| about 1700 revolutions per minute, while the pro- 
peller was geared down to only 62 revolutions per 
minute, again offering the best conditions of working 
| for the propeller of a cargo ship. We have no par- 
ticulars as to the comparative first cost of the two 
| installations—that is, turbine and _ reciprocating 
| machinery—but from the small size of the turbines 
we should judge that they are certainly not the more 
| expensive, so that the only other factor to be taken 
into consideration is the wear in the two cases. The 





page 254 and above. Eight large jets of oil are 
played on each of these pinions, the oil being taken 
from the general oil service pipe. We venture here 
to suggest that the lubrication of the gearing should 
be taken from a separate branch, if not from a separate 
pump, from that for the lubrication of the turbines, 
We understand that all these helical gear wheels have 
been cut by the new machine which has recently 
been installed in Messrs. Parsons’ works. This 
machine turns out work of such accuracy that the 
teeth bear all along their faces as they come off the 
machine, which, naturally, results in a quieter and 
more lasting gear. In the earlier ships the gearing 
as first fitted on board certainly had not this hich 
degree of accuracy, and we believe’ that the 
noise was such as to make it almost impossible (o 
converse in the engine-room. Time has, however, 
served to wear down the inaccuracies in machining 
and from our personal experience the voice has now 
only to be raised a very little. This may sound a 
somewhat crude method of judging accuracy of 
machining, but it is not at all an unsatisfactory 
one. In the Cairnross the gears are mounted in 
casing which is solid with the bed-plate ; there is no 
floating platform, as is the case in the Westinghousc- 
Melville gear, and thrust is allowed for by jaw clutches 
between the turbines and the gears, and _ these 
clutches have a certain amount of end play. The 
simplicity of reversing must appeal to the engineer, 
as this is entirely performed by the rotation of two 
hand wheels, and even this might have been simplified 
as on the L. and S.W. Railway boats, where only a 
single wheel opens and closes all the necessary valve 
by means of right and left-hand threads. Although 
the engine-rooms of the two ships the Cairnross ani 
the Cairngowan extend over the same number o! 
frame spaces, the machinery of the Cairnross is some 
20 tons lighter, so that, in conjunction with her better 
fuel economy, she will be able to carry an appreciable 
amount more cargo on the same displacement. 
We are sorry not to be able to give any more detailed 
particulars as to the performance of this most interest - 
ing ship, but these are being withheld for the time 
being, as they are to form the subject of a paper to 
be read by Sir Charles Parsons at the forthcoming 
meeting of the Institution of Naval Architects. 
We have before us, however, quite sufficient to see 
that so far as fuel economy is concerned a big step has 
been made. Whether the transmission efficiency of 
the gearing is 80 per cent., 90 per cent., or 99.9 per 
cent. appears to us to be immaterial, as what the ship 
owner wants is a low fuel consumption on a given dis- 
placement at a given speed. One or two practical 
considerations do, however, arise. For instance, 
we should imagine that the type of engineer ordinarily 
carried in commercial steamers, very highly skilled 
though he is in attendance on reciprocating engines, 
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turbine worthy even of consideration for cargo ships. | 

The Cairn Line of Steamships, Limited, the owners | 
of the Cairnross, are to be congratulated on their | 
courage in thus being the first ship owners to fit this 
arrangement on a purely cargo ship, though, of | 
course, several high-speed passenger ships are so | 
fitted. Before dealing with any of the details of 
the installation we would here mention that imme- | 
diately upon the completion of the builder’s accept- | 
ance trial the Cairnross was subjected to a most | 
interesting competitive trial with a sister ship, the | 
Cairngowan, fitted with triple-expansion engines, | 


| on the gearing is likely to be little, as here, again, the 


MACHINERY ARRANGEMENT OF THE CAIRNROSS 


turbine is, of course, subject to very little wear and | 
tear, thanks to the forced lubrication, while, judging | 
from the performances of previous ships, the wear | 
lubrication is very ample and continuous. 

The ship herself is 383ft. long by 51ft. beam and 
7850 tons deadweight capacity, and has a speed of 
about 10 knots loaded ; her appearance when light is | 
well shown in the illustration above. The high-pressure 
and low-pressure turbines have each its own pinion on 
one side of the gear wheel, which is coupled to the 
propeller shaft, the whole of the gearing being en- 





will feel somewhat at a loss when put in charge 
of a turbine where a good deal has to be left to the 
imagination. He can certainly see that his turbine 
is going round, and he ean see that his lubricating oil 
is flowing by opening the pet cocks which are placed 
at various positions on the service pipes, but in cases 
where the whole of the lubrication passes through a 
common pipe we have noticed on occasion that 


| practically no flow could be obtained from the pet 


cock at the forward end—that is, the furthest from 
the delivery end—after the gear wheels had taken 
their quota; this, at least, must raise doubts in his 


in order that the owners might arrive at some estimate | closed in a cast iron casing, as shown in the views on | mind. Then, too, some of the gauging arrangements 
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which we have come across for testing the wear of 
the main bearings are, to say the least of it, hardly 
such as would be accepted’ in the viewing room of an 
automobile factory, and the serious consequences of 
an error in the adjustment of this part are too well 
known to be dilated upon. Our point is that so long 





as everything is all right, well and good, but the engi- 
neer cannot be so sure as he used to be with his old 
reciprocating engines, where a strange sound would 
parm call his attention to the existence of some 

feet ; where he eould feel or see the parts, and be 
sure they were working well; and where he could 
examine his pistons, &c., at the end of every trip. 
All this, of course, he cannot do with the turbine, 
although with the advent of the high-speed turbine 
of small size this will no doubt become more of a 
recognised practice than is the case with the huge 
turbines of the Mauretania, for ,instance. 

With regard to the introduction of gearing, there 
is little cause for anxiety. The engineer can open 
the door shown at the end of the casing and see that 
the lubrication is all in order, and we think that any 
little trouble would immediately give audible evidence 
of its presence, though at the high revolution speed 
damage would probably be done before the engine 
could be stopped. 

We do not raise these points as objections to the use 
of the turbines, but only as indicating some of the 
fresh conditions involved. The whole tendency 
of marine engineering with the demand for higher 
economy and with the introduction of turbines and 





ENGINE-ROOM OF THE CAIRNROSS FROM ABOVE 


Diesel engines is all towards more careful attention | 
to the minutest details and to greater accuracy in | 
manufacture, running, and maintenance, and the 
engineer will have to be educated up to them. The 
same may be said of the builders, and though many | 
of them are at present content to buy their turbines 
from the Parsons Company, as the application becomes 
much more widely extended they will certainly have 
to take up the manufacture for themselves, in order 
to keep their engine shops fully employed and retain 
for themselves the profit on the machinery. 

With the paper recently read by Mr. Zulver before 
the Institution of Marine Engineers and reproduced 
in our issue of February 28th we now only require 
authentic figures of trials of a similar ship to the 
Cairnross with oil-fired boilers to have before us the 
whole question, from the economic point of view, of 
the various systems of marine propulsion which are 
available, not based on estimates of more or less 
interested parties, as in many cases which have recently 
been produced, but based upon actual experience of 
ships running under working conditions. To these 
figures the ship owner will be able to apply his own | 
peculiar conditions so that his task in the selection 
of the motive power best suited to his needs will be a 
comparatively simple one, and not, as now, one | 
almost hopelessly complicated by the direct contra- | 
dictions which are to be found among the estimated | 
results referred to above. 





| though obtainable in a state of fine division, are very 








| reduced to correspond, a moderate addition of barytes 


' sufficient for hard wear. 
| comparatively 


THE PAINTING OF IRON AND STEEL. 
No. II1.* 


II. The pigment.—Pigments fall naturally into two 


groups, active and inert, as has been previously 
noticed. The active pigments may be reduced to 
five, viz.:— 


Red lead, specific gravity .. 9-1 
White lead, specific gravity 6-4 
Red oxide of iron, specific gravity . we cee 467 t0 5-4 
Zinc, white (oxide), specific gravity Sua? is, 
Le ad, sublimate, specific gravity 6-3 


One or other of these substances seein the reputed 
foundation of almost all oil paints. They are sold 
in paste form, ground with linseed oil, and can be 
readily mixed into paint of a suitable consistency 
by hand, as required. They will be dealt with more 
fully individually hereafter. 

There a large number of inert substances 
which may be, and often are, used as pigments, 
of which the following may be cited as examples :— 


is 


Graphite in various forms, specific gravity 1-2 to 2-4 
Lamp black in various forms, specific gravity 0-4 to0-8 
Barytes, natural spar (barium sulphate)... ... — 

Barytes, artificial as blanc fixe, specific gravity 4-3 to 4-7 
Whiting (chalk preparations), specific Sid 2-2 to 2-8 
Silica, specific gravity .. 1-9t0 2-8 
Gypsum (sulphate of lime), specific gr: avity 4-7 to 5-4 
China clay, specific gravity ar 2-6 to 2-8 


The substances in this latter shane, in 2 apite of some 
claims to merit, must be denominated adulterants, 
as the principal object of their use is cheapness. 





They form the principal ingredients of cheap mixed 
paints, and barytes, gypsum, whiting, and china 
clay are added in larger or smaller quantities to most 
of the commercial white lead.and zine pastes. If used 
honestly to produce a cheap@e’ pigment, the price being 


or gypsum is not a serious drawback, provided that 
the substances are in a state of fine division, and are 
thoroughly incorporated into the paste in a proper 
mill. Gypsum, however, should be thoroughly 
calcined immediately before mixing; in its natural 
state it contains an atom of water, which, if carried 
into the paint, may cause decomposition. Also it 
must be borne in mind that no mechanical mixing of 
different substances, especially when there is much 
difference of specific gravity, is as perfect as the 
chemical blending that obtains with the active pig- 
ments during the process of manufacture. Segrega- 
tion of light particles in a paint coating means 
destruction in detail. Again, the inert pigments are 
not always in a state of fine division; silica, and 
usually graphite, are of a flaky character, and the 
purely mechanical bond that the oil provides is not 
In a similar manner a 
large granular structure such as 
results from the grinding of a natural baryte leaves a 
rough surface that is soon weathered. If the grains 
happen to be spicular in form, so much the worse, 
as in the shrinkage of the oil coating they work 
through the surface. Whiting and china clay, 


light comparatively, are highly susceptible of mois- 
* No. I. appeared February 23th, 





ture, and have little durability. An exception 
must, however, be made in respect of the carbon 
group, amorphous graphite and lamp-blacks. Under 
the latter head come gas-black, ground soot, spanish 
black, ivory black, horn black, charcoal black, coal 
black, and many others. Much depends on the 
method of manufacture, but the best animal or 
vegetable blacks are almost wholly pure carbon, free 
from sulphur and other impurities, and form an 
absolutely imperishable pigment. It is said that a 
link chain suspension bridge over the Merrimac River, 
constructed of cold blast iron in 1810, was originally 
painted with lamp black, and has not been repainted 
for over eighty years. The objection to the use of a 
carbon pigment lies in the need of such large quantities 
of driers to make the paint dry in reasonable time, 
that the paint becomes brittle and cracks, and pro- 
bably the same objection holds gocd with all inert 
pigments. 

The detection of adulterant pigments in either paste 
or mixed paint can only be done by chemical analysis, 
The only clue that the engineer has ready to hand 
lies in the weight. The active pigments are all of 
high specific gravity, and any considerable adultera- 
tion lowers the weight per gallon of the paste to a 
marked extent. The following comparative table 
will be of use in this connection :— . 

Percentage of 
linseed oil in 
— pa-te. 


Weight per gallon 
of good paste. 
( Approxim: ite). 


Pigment. 


Red lead 


White lead im 42 8to 9 
Red oxide of iron .. 31 23 to 25 
Zine white ‘ 36 16 to 18 
Lead sublimate $] 10 
Lamp black , ll 65 to &4 
Barytes ... ... BO oe. ces? asx, 
Whiting .. BO se. OO ae 
Silica 15 25 


ACTIVE PIGMENTS. 


Red lead.—The commercial product known as 
*‘ genuine red lead” is an intimate association of 
about 80 per cent. of red oxide of lead (minium) 
with about 20 per cent. of the protoxide. Its colour 
is a bright orange. As a powder it is extremely 
difficult to mix with oil, and when mixed its action is 
so rapid that the heavy pigment sets within a few 
hours at the bottom of the pan in a stiff cake if not 
kept continually in motion by stirrmg. A _ repre- 
hensible way of mixing is with water first into a 
paste, adding oil to thin it down to a workable 
consistency ; it need not be urged that this never 
should be permitted. A customary method is to 
make a paste by mixing the red lead powder into 
white lead paste by hand, and afterwards to add oil. 
but this is not a satisfactory way as the pigments do 
not get incorporated thoroughly with the paint. 
It is probably best to obtain freshly ground red lead 
paint from the manufacturer in small quantities, as 
required. This paste keeps good but a short time 


| after the package has been opened, and it is claimed 
that a small quantity—say, 5 per cent.—of a good 


vegetable lamp black, free from sulphur, may be 
added to the paste with advantage, in order to delay 
the setting without impairing the life of the pigment ; 
however, such addition tones down the high colour. 
Chalk and gypsum and other light coloured sub- 
stances are not so effective. Red lead paint that has 
been allowed to set partially and then broken up must 
never be used. Such paint curdles or “crawls” 
when spread, producing an uneven distribution of 
the pigment and a rough surface. Such “‘ crawling ” 
of red lead paint is in some cases the result of adul- 
teration; such action should be looked for, and 
consignments that are unsatisfactory in this respect 
refused. Probably red lead paint is the finest 
ground paint for iron and steel yet devised; but 
owing to its eminent activity the oil perishes in a 
comparatively short time; for this reason, as well 
as for the fact that red lead is acted upon by hydric 
sulphide gas and decomposed, it should invariably 
receive a covering coat of more durable paint, such 
as white lead or red oxide. 

Considerable diffidence has been felt in the use of 
lead salts as a protective paint for iron and steel for 
fear of electrolytic action with the metal of the strue- 
ture painted. In the early seventies trouble was 
experienced with the red lead coating of the bottoms 
of iron warships of the French navy, which tended 
somewhat to discredit red lead paint for a time. 
It was found that below the water-line the red 
lead coating developed blisters containing slightly 
acid solutions of lead chloride, undoubtedly the 
product of electrical excitation. No blisters, however, 
occurred above the water-line. At the present day, 
however, red lead seems to have stood the only 
efficient test—that of time—and to be in general 
favour. It has been adopted as the standard by 
most of the railway administrations of Europe, 
though some, notably Switzerland, prefer red oxide 
of iron. Red lead paint should weigh mixed 30 Ib. 
to 32 lb. to the gallon. 

It is worthy of remark that a coat of red lead 
paint is quite unaffected by a considerable degree 
of heat. About 300 deg. Fah. the bright orange 
colour turns into a rose red, but the orange is slowly 
regained upon cooling. This property renders red 
lead a suitable paint for steel chimney flues. It 
is also suggested that advantage might also be taken 
of the fact to dry red lead paint by artificial heat 
in confined situations, such as the undersides of 
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railway overbridges, where it is important that the 
drying should be accomplished as quickly as possible 
without giving the paint time to absorb and be 
affected by the foul atmosphere. 

Red oxide of iron as a pigment is obtained princi- 
pally by the grinding of hematite ores. Good ores 
of this class contain 90 per cent. and more of peroxide 
of iron, and the claim has been put forth that a paint 
pigment so rich in oxygen would be incapable of 
taking up more oxygen and would be accordingly 
imperishable. The evidence of the published records 
of the endurance of red oxide paints is very con- 
flicting ; while some of the best brands are almost 
wholly peroxide of iron, much of the commercial 
pigment is largely adulterated, even to the extent 
of 60 or 70 per cent., but the superiority of the 
better class oxide is not marked. As is the case with 
all pigments, the method of manufacture is a very 
important factor. In many brands the iron ore is 
not thoroughly incorporated into the oil by grind- 
ing, but is first reduced to powder and then mixed 
with the oil. It has been already pointed out how 
such careless methods of manufacture shorten the 
life of paint. It is rather an advantage that red 
oxide requires more oil than does red lead. Mulder 
affirms that iron oxide as a pigment is perfectly 
neutral, and has no drying action upon the oil; but 
this is not generally considered to be the case. It 
has the merit, however, of making a good paint for 
both grounding and finishing, as it does not dry out 
rapidly as does red lead, and is not liable to attack 
by a sulphurous atmosphere. When the colour is 
not objected to, it may be used as a covering coat 
to red lead, as is the practice in many places to-day. 

White lead, or hydrated carbonate of lead, is 
probably the oldest and most widely established of 
all pigments. Chemically, its composition appears 
to be uncertain. It is an intimate association of 
lead carbonate and lead hydrate, but the propor- 
tions vary with different methods of manu- 
facture. Slow processes of corrosion give better 
results than quick, and the white lead manufactured 
by the “‘ Stack ”’ processes, known as ‘‘ Old Dutch ” 
or “‘ Old English,” bears the best name; but even 
here diversity of composition may be found in different 
parts of the same stack. In these processes, per- 
forated lead sheets are stacked in gallipots containing 
a weak solution of acetic acid or common cider 
vinegar. The pots are embedded in tan bark and 
stable litter, which ferments and raises the tempera- 
ture to about 150 deg. Fah. About 100 days is re- 
quired for the completion of the process. Of recent 
years, however, numerous “ quick” processes have 
been introduced by which the period required for 
reduction of the lead is reduced to two or three days. 
According to Mr. M. P. Wood, the best white leads 
consist of 25 to 32 per cent. of lead hydrate, which is a 
colourless product but combines readily with the oil 
to form a lead soap and acts as an efficient binder 
for the remaining 75 to 68 per cent. of carbonate, 
which gives the covering power to the paint. A 
white lead which contains an excess of carbonate 
will in a short time “chalk” as freely as a white- 
wash; but this undesirable result is often due 
merely to an inferior vehicle or to an excess of driers. 
When chalking occurs, as it almost invariably does 
after a few years, the best course is to mix up for 
the first coat a paint rich in oil, adding a second 
coat of the standard consistency. By so doing, 
the loose lead carbonate is incorporated into the new 
coat of paint, giving a satisfactory result at rather 
less expense. White lead paint in course of time 
becomes very hard and brittle, and it would seem 
desirable to limit the thickness of the paint coating, 
and to clean the paint off completely from time to 
time and to start afresh. Some authorities are of 
the opinion that this increasing want of elasticity 
in white lead renders it unsuitable for painting iron- 
work, but it is satisfactory at least to observe that the 
Menai Suspension Bridge which has been painted 
with white lead paint for over eighty years is in an 
excellent state of preservation. An instance which 
came to the author’s notice recently is still more 
remarkable. A heavy wrought iron gate, which was 
erected eighty-five years ago, had been so frequently 
repainted that the paint had attained a thickness 
of quite in. The paint was removed by hammering, 
which left the metal as clean and smooth as the day 
on which it received the first coat. The incised 
trade marks of the manufacturer of the iron bars 
were still clearly to be seen. White lead should not 
be used as a grounding paint as it does not cling to 
the metal as firmly as does red lead, for instance, 
but for a finishing paint it has no equal. A small 
quantity of black paint mixed into the white lead 
produces a pleasing and serviceable grey colour, 
but as sulphur readily decomposes white lead, care 
must be taken to use only a good vegetable black 
entirely free from the sulphur element. Wherever 
possible, a light colour is recommended for the finish- 
ing coat on ironwork, as rust spots readily betray 
themselves thereon, which leads to more efficient 
maintenance. White lead paint when mixed for 


use should weigh from 20 1b. to 22 1b. per gallon. 
An excess of white lead means a greater expenditure 
of labour in painting and detracts from the life of 
coating. 

White zinc is a commercial oxide of zinc produced 
either by oxidation of the metal or by sublimation 
of zine ore. 


It appears to have been first produced 





in France in the middle of the last century as a sub- 
stitute for white lead. Its most important use is for 
indoor work, as when exposed to a warm atmosphere 
it readily takes up carbonic dioxide; in the accom- 
panying change to a carbonate there is an increase of 
volume tending to disruption of the paint coating 
with corresponding loss of durability. White zinc 
is not, however, affected by sulphur fumes and is 
sometimes used with advantage mixed with white 
lead upon outdoor work to lessen the blackening effect 
of sulphur upon the latter pigment. Its drying power 
upon linseed oil is disputed by some authorities ; 
it needs a correspondingly larger proportion of driers. 
On the score of expense it has no advantage over white 
lead, and for that reason the commercial pastes are 
as largely adulterated as white lead and with the 
same substances. 

Lead sublimate consists of about 65 per cent. of 
lead sulphate combined with 25 per cent. of protoxide 
of lead and small quantities of the oxides of zinc and 
iron. It is manufactured in two colours, a greyish 
white and a blue, both of which appear to be equally 
good for ironwork. It is a by-product of the smelting 
of lead ore. The claims made upon its behalf as a 
pigment are that it is amorphous not crystalline, 
and very fine and smooth ; that it is free from soluble 
acids and sulphur; that it does not “chalk” nor 
crack nor peel after exposure; that it is elastic, 
mixes well with oil, and dries well without an exces- 
sive use of driers. But it is a little-known pigment 
and appears to suffer from the suspicion that it is 
merely a high-priced substitute for white lead possess- 
ing little merit. 

Tar and bituminous paints.—Tar as a coating 
for ironwork must only be adopted with judgment. 
The crude product is highly charged with sulphuric 
acid and other impurities, such as ammonia, and 
unless the acid properties are carefully neutralised 
by alkaline reaction the metal will be attacked 
wherever the tar comes into contact. But, further, 
it must be noted that tar and other bituminous 
mixtures have no great adhesion to iron and should 
in no case be applied to the bare metal. In a case 
known to the author the underside of the steel floor 
of a certain very large bridge had been tarred over 
from time to time; the plates in the neighbourhood 
of the seams were in fifteen years so deeply corroded 
in large patches through leakage of water as to neces- 
sitate the removal of the tar and a thorough cleaning 
and painting with oil paint, though the surface of the 
tar was intact and hardly betrayed the presence of 
rust. An analysis of the rust gave nearly | per cent. 
of sulphuric acid, which, as the bridge is exposed to a 
pure sea air, must be directly attributed to the tar. 
The evidence points to the conclusion that the water, 
probably slightly saline, leaked in beneath the tar 
and set up sufficient corrosion to throw off the tar 
and expose the metal, which in turn was further 
severely attacked by future applications of crude tar 
whenever the structure was repainted. But refined 
and treated tar has been used with excellent effect as 
a covering for red lead paint upon a number of 
important railway bridges, including both the 
Britannia and Conway tubular bridges. It appears 
to render good service in the foul atmosphere of the 
tubes of these two bridges and to withstand the 
strong blast of hot gases from the engines at close 
range. But for the undersides of bridges that are not 
drop dry and in fact, in all cases where a most rigid 
inspection is not periodically made, the use of tar 
cannot be recommended, as thereby rust cannot be 
located except by very close examination and may 
develop to a dangerous extent before it betrays 
itself. To render the tar neutral slaked lime should 
be added to the tar in the proportion of 14 lb. of lime 
to the gallon with about 3 per cent. of naphtha to 
thin the mixture. 

The covering power of paint is an uncertain quan- 
tity. It is necessarily relative, as a heavy pigment, 
poor in oil will not cover, weight for weight, as much 
surface as a light pigment with an excess of oil ; but 
the covering power also depends upon the light- 
reflecting quality of the pigment, and if the opacity 
of the latter be inferior the relations may even be 
reversed. Again, much depends upon the individual 
painter and on the condition of the surface to be coated. 
A clean iron plate will take at least 10 per cent. more 
paint than one which has already received a first 
coat. On large smooth and flat surfaces the paint 
should be well brushed out, but in confined situations 
and in narrow spaces where special brushes have to 
be used a very thick coating must be left to ensure 
an adequate coating to all parts. A fair average 
standard for ironwork may be taken as 60 superficial 
yards for each coat per gallon of paint. Due allow- 
ance both for defect and excess must be made for 
bends, corners, narrow bars, and the like ; this gives 
0-0036in. as the thickness of a coat of paint, assuming 
uniformity of application; in other words, eighteen 
single coats will reach a thickness of 7gin. In mixing 
paints on the site ready for use it is not customary or 
necessary to measure out all the quantities of the 
different ingredients. A skilled painter mixes paints 
to a uniform consistency from experience with suffi- 
cient accuracy. Still, the engineer must keep a strict 
control over the proportions of driers and turpentine. 
Given a paste pigment of ascertained weight per 
gallon and the desired weight of the mixed paint 
the quantity of added oil is readily found. The weight 
of a gallon of good red lead paint should not be less 





than 30 Ib. to 32 1b. and of white lead paint 20 Jb. 
to 22 lb.; with the other pigments the weights may 
be taken to follow their specific gravities. But the 
proportions of driers and turpentine must be care. 
fully regulated, and of the latter in no case more than 
half a pint must be added to the gallon of paint. In 
the case of driers there are so many varieties that the 
proportions cannot always be ascertained without 
some preliminary trials. In the case of a terebine 
—liquid—drier it is recommended that the proportion 
should not exceed } lb. to the gallon of paint. Using 
a paste drier, the author has found the following pro- 
portions to give excellent results in a paint weighing 
mixed about 22 lb. per gallon :— 





White lead in oil, § cwt. = 168 lb, = 4 gallons 

Raw linseed oil 60 Ib. = 63, 

‘* Patent ” driers Wis & 5 
451b.=11 ,, 


As a general conclusion for every-day practice a 
satisfactory result may be obtained by giving par- 
ticular attention to the following points :— 

(1) The metallic surface when painted must be 
dry and clean, free from rust as far as practicable, 
loose scale, and grease. To attain this end the sur- 
face must be thoroughly brushed with steel wire 
brushes, scraped with steel scrapers—which may be 
conveniently made out of worn-out files—rubbed 
with blocks of carborundum and chipped with 
hammers according to the degree of rust accumulated. 
Structures in service should be gone over annually 
if possible and all rust spots carefully cleaned out and 
the paintwork ‘“‘ patched” by two coats of red lead 
paint directly on the bare metal with one covering 
coat of a good lead or iron oxide paint. 

To dry damp metallic surfaces before painting it 
has been suggested to apply in sections a coat of 
limewash made of fresh hot lime, which dries at once 
with the absorption of all moisture and may then be 
brushed off, the paint being applied immediately. 

(2) Every three years or four at most the whole 
surface should be repainted with two coats of good 
covering paint, preferably white lead paint or iron 
oxide paint, the oxide pigment containing not less 
than 90 per cent. of pure oxide of iron. The latter 
is recommended in a highly sulphurous atmosphere. 

(3) Wherever possible, especially with lead paints, 
avoid laying fresh paint upon a sooty and dirty 
surface, by washing it over first with soap and water. 

(4) Take care that a coat of paint is thoroughly 
dry from the bottom and not merely skinned over 
before applying a second coat. 

(5) Obtain the pigments, very finely ground in 
oil, from first-class manufacturers only, submitting 
samples to chemical analysis from time to time. 

(6) Use only the best raw linseed oil procurable and 
give personal attention to the maintenance of a 
standard quality in every consigment. 

(7) The paint should set in twenty-four hours. 
When it is necessary through atmospheric conditions 
to add boiled oil or drier, use no more than is abso- 
lutely necessary to obtain this end. Use patent driers 
in preference to terebine and keep boiled oil as a last 
resource. 

(8) Use turpentine sparingly and only of the best 
quality, and never in a finishing coat. 








NEW DRAINAGE PROJECTS IN EGYPT. 

In the note on this subject which appeared in these 
columns on February 14th, Sir William Willcocks’ alter- 
native proposals were very briefly mentioned and some 
injustice was done to his views. In the first place it, 
was not accurate to say that he regretted the passing 
of the basin system of irrigation. He has an intense 
admiration for the wisdom of the Egyptian king Menes, 
who 7000 years ago made the first “‘ hods” or areas en- 
closed by dykes, into which the flood water of the Nile 
was turned to deposit its rich sediment. That system, 
as Sir William says in ‘“‘ The Nile in 1904,” is ‘‘ the most 
efficacious method of utilising existing means of irrigation 
which the world has witnessed,” given the conditions of 
Egyptian climate and time of Nile flood, but he recog- 
nises that the demand for summer crops—especially, of 
course, cotton—has relegated basin irrigation to the 
reclamation of waste lands and the building up of poor 
soil. It was for such purposes that he advocated its 
retention in hisrecent lecture. The second point was with 
regard to the zone system of drainage which was attributed 
to M. V. Mosseri. In the second edition of ‘‘ Egyptian 
Irrigation,” which appeared in 1897, Sir William advocated 
drainage by ‘‘ zones ”’ or areas, each with its own separate 
system of secondary drains and pumps. M. Mosseri 
is sponsor for a zone system somewhat different from Sir 
William’s, but the reference in the lecture was to a system 
of secondary drainage, applicable to zones, which has been 
most successfully introduced by M. Mosseri on his own 
estates in Lower Egypt. This system, said the lecturer, 
“has been recommended for adoption in France by the 
authorities appointed to examine the question of the 
reclamation of the swamped lands, bordering on the 
Mediterranean.” By its use, the quantity of water to be 
pump is reduced to a minimum. 

Another point to be made clear is the area affected by 
the new drainage works now taken in hand. The total 
is about a million acres or about a quarter of the arable 
land of the Delta. It is in two tracts of about equal size, 
one stretching south-east from Lake Mariout at the ex- 
treme west of the Delta and the other running south 
from Lake Borollos in the centre of the Delta. The 
intention is to treat the whole of Lower Egypt, with the 
possible exception of the tract at the extreme south or 
apex of the Delta, in the same way and the whole scheme 
is likely to cost about £10,000,000. 
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PROGRESS OF ENGINEERING IN THE EAST. 
No. I.* 
(By our Special Commissioner.) 
THKCHNICAL EDUCATION IN CALCUTTA, 
RanGoon, January 29th. 


Mucu that was said in my first letter on Technical 
Institute in Bombay applies to the Civil Engineering 
College at Sibpur, Calcutta, especially in, relation to 
the training of practical men intended to fill sub- 
ordinate positions. But Sibpur College has higher 
aspirations than the Bombay Institute. It is the 
Faculty of Engineering for Calcutta University, 
and while the bulk of the students are not taken 
beyond the standard obtaining in Bombay a certain 
number is brought up to university standard. The 
training here is divided into two grades, which may, 
for want of better terms, be called ‘“ School”? and 
“College,” the former being for those who will 
follow industrial callings, and the latter for those who 
aim at a professional career. 

Of the school grade, little need be added to what 
has already appeared about Bombay, as the training 
is on much the same lines and the results do not differ 
materially. The equipment at Sibpur is more 
claborate than at Bombay. There are more depart- 
ments, too, and a larger staff. Sibpur is, moreover, 
a residential college, supported only by State grants, 
while Bombay Technical Institute is non-residential 
and of a more or less private character, supported 
hy various local bodies, with some Government 
assistance. 

The teaching staff at Sibpur consists of a Principal 
and nine professors, who take the following subjects : 

‘Technical chemistry, mathematics, science, draw- 
ing, electrical engineering, mechanical engineering, 
inining and civil engineering. All these departments, 
excepting only that of civil engineering, are concen- 
trated on the production of the practical man of 
school grade, and when one considers the product in 
relation to the machinery employed, one is tempted 
to ask, ‘To what purpose is this waste ?"’ With 
the present workshops run by half a dozen good 
foremen and a few night classes, the same result 
could be attained. Eight distinct departments, 
each under a university professor of European quali- 
fications, assisted by a staff of Indian instructors, 
are devoted to the task of turning out men who must 
work at the bench and lathe, or if fortunate obtain 
jobs as chargemen and foremen, assistants in various 
capacities, or teachers in subsidiary schools. 

This remarkable position arises from the fact 
that there is little or no demand for Indian engineers 
of college grade and a limitless outlet for those of 
school grade. Had this been realised at the outset, 
different machinery would have been installed and 
quite a different system adopted. And this Institu- 
tion is not a thing of yesterday-—it has been in exist- 
ence for more than half a century. Nor is it the only 
one of the kind in India, as will be seen further on, 
when also the reason for emphasising the position will 
appear. 

The equipment is significant. There is a compound 
steam engine, a gas engine, an oil engine, a pneumatic 
plant, a 100-ton testing machine and many scientific 
and practical appliances, all for experimental and 
demonstrating purposes only in the mechanical 
engineering department. The electrical department 
is replete with many types of generators and 
motors with their ettendant metering and testing 
apparatus. Chemistry and physics, and indeed 
every science known to the engineer is represented 
in the laboratories. All that is needed, practical and 
academic, for an output of engineers of a university 
grade equal to the requirements of all India is here, 
and could be turned to that account with very little 
change, improvement or expense. 

There are three other engineering colleges in India, 
one at Madras, one at Poona and one at Roorki. 
They are all on the same lines as Sibpur, and their 
relative standing may be gathered from the fact 
that the Government of India annually takes nine 
men from them to fill Government and quasi-Govern- 
ment positions in the following proportions :—One 
each from Madras, Poona and Sibpur,and six from 
Roorki. In each college the machinery is capable 
of turning out all high-class men of college grade, 
but the net result in this direction is to fill nine places 
from four colleges. The others who qualify present 
the pitiable spectacle of men with high diplomas 
who must, perforce, fill subordinate positions. The 
hy-product is what really counts, and it is to the credit 
of the colleges that they realise this, and in the process 
of making nine engineers annually, turn out as many 
hundreds of useful mechanics. 

It is evident that the Government of India looks 
on Roorki as the best place from which to draw its 
supplies, and one wonders why that is not constituted 
the one engineering college of India, and the others 
made technical institutes for the training of practical 
men. But India is made up of many States and 
Presidencies, and each takes its own lead in educa- 
tional matters. This can be understood in relation 
to every profession except that of engineering, for 
there is a great demand for men, for instance, in law 
and medicine, but none for the professional engineer. 
And yet from some unimaginable cause, there is a 
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fixed idea in India that every university must have 


an Engineering Faculty. 

This brings me to the present position in Bengal. 
During the recent temporary partition of Bengal it 
was decided to establish a university at Dacca, 
and buildings were erected for this purpose. Although 
Bengal is again one Province, it seems that the 
university must still be proceeded with for reasons 
which do not come within the scope of this article. 
The thing that does interest is the strange—and to 
me the unaccountable—desire to move Sibpur 
College to Dacca, in order to have a Faculty of 
Engineering there. Dacca is far from everything in 
the shape of engineering works, while Sibpur is prac- 
tically in Calcutta, where there are large railway 
shops, jute mills and many busy industries, all of 
which can well assist the college in the practical 
training of students. 

It has been pointed out that by this move the 
University of Calcutta will lose its Faculty of Engi- 
neering. In order to meet this position, it is now 
proposed to let Calcutta have mechanical engineering 
and Dacca civil engineering. If this is done, it would 
appear foolish to move Sibpur and all its organisation 
to Dacca in order to produce one civil engineer per 
annum, for one is the total wanted from this college 
by the Indian Government, and there is no other 
bidder in the market. However viewed, this is an 
expensive move and an expensive man to Bengal, 
and it is to be sincerely hoped better counsels will 
prevail before the thing becomes irrevocable. Sibpur 
as and where it stands can produce a score of such 
men annually with little or no added expense so soon 
as the demand for them sets in. 

The necessity for technical training near or in 
Calcutta is recognised, and if Sibpur as a Faculty is 
moved to Dacca, a technical institute is to be esta- 
blished. in Calcutta to meet this need. But as 
Caleutta already possesses this advantage at Sibpur, 
it is not easy to understand why any move should be 
made at all. 

Caution at this stage is most desirable if confusion 
and inefficiency are to be avoided. The best solution 
would be for the Government of India to constitute 
one existing college as the recognised institution for 
the teaching and training of engineers, whether 
civil, mechanical, electrical or mining, and let the 
remainder devote their energies to the production of 
practical mechanics. If this is impossible from 
political or other reasons the best should be made of 
existing local institutions and the multiplying of 
University Faculties of Engineering avoided, while 
the demand for engineers is so small. 

One thing more calls for attention. The fees 
charged by the various colleges are merely nominal ; 
£10 to £15 a year will cover board and tuition for a 
native student, and there are so many small scholar- 
ships in the gift of the Principals that almost any 
promising youth gets everything practically free. This 
system has its disadvantages. Caste and class distinc- 
tions being very marked in India, it follows that where 
the poor man is catered for there is little hope of having 
the rich. Few of the students on finishing their 
courses have any chance of starting business on their 
own account, hence the almost entire dependence 
on Government and quasi-Government institutions. 
If some arrangement could be made for students 
who can pay fees commensurate with the education 
offered, even if segregation has to be resorted to, 
it would be well for the country. A number of 
young men from these colleges launched on the 
country, with ability and financial backing, would be 
a valuable asset, and would give the whole position 
a different aspect. These men would assert their 
independence and come to be leaders and controllers 
of industries which would in turn create a demand for 
men of college grade which does not at present exist. 








THE LARGEST PADDLE-WHEEL STEAMERS 
ON THE AMERICAN LAKES. 
One of the features of shipping on the chain-of the 


Great Lakes of North America is the extensive, use of: 


paddle-wheel steamers for passenger services. This. is 
partly on account of shallow draught in some of the har- 
bours and partly because this type of steamer is believed 
to be steadier and more comfortable for passengers. °° 


During 1912 the two largest paddle-wheel steamers’ 


ever built on the Great Lakes were launched, and one of 
these—the smaller of the two—was put in service on the 
run between the cities of Detroit and Buffalo, 275 miles. 
The other will ply next season between Cleveland and 
Buffalo, 176 miles. Both of these fine steamers were 
built and engined by the Detroit Shipbuilding Company, 
of Detroit. 

A view of the first of these two steamers is given on page 
248. She is named the City of Detroit III., being thus 
styled as the successor of two other noted steamers of 
earlier dates. She is owned by the Detroit and Cleveland 
Steamship Company, and works between Detroit and 
Buffalo, as stated. The City of Detroit IIT. is 470ft. long 
over all, 455ft. between perpendiculars, 55ft. beam, and 
22ft. depth of hull. The hull is of steel, with a double 
bottom and ten transverse water-tight bulkheads extend- 
ing to the main deck. The double bottom is utilised for 
water ballast and trimming tanks, while amidships there 
is a transverse anti-rolling tank of the type now being 
introduced in oeean steamers. There are six decks. In 
the upper part of the superstructure the sides are set back 
so as to leave open galleries, but owing to the rough seas 
encountered occasionally these galleries do not extend so 
low as on the paddle-wheel steamers of the American 





| over the upper decks at the paddle-hoxes. 


.| horse-power. at 31 revolutions per minute. 





rivers. The width over the decks is considerably greater 
than that of the hull, extending to the outer faces of the 
paddle-boxes. A rather curious feature is that the paddle- 
boxes are not made prominent in the design or the decora- 
tion, but are practically concealed by the side plating. 

The paddle-wheels are of the feathering type, 30ft. 3in. 
diameter, and each wheel has eleven curved steel buckets 
144ft. long and 5ft. deep. The crank shaft is driven by 
an inclined three-cylinder compound engine, the high- 
pressure cylinder, which is in the middle, being 62in. by 
102in., and the low-pressure cylinders 92in. by 102in. 
The cylinders are clothed and lagged but not steam 
jacketed. The crank shaft is 25in. diameter and the con- 
necting-rods are 25ft. long. The engine develops about 
7600 horse-power when running at 30 revolutions, and on 
the trial trip the steamer made a run of 133 miles at an 
average speed of 21 miles an hour. 

Steam is supplied by six Scotch boilers carrying 160 lb. 
pressure and fitted with the Howden hot air forced draught 
system. The boilers are arranged in three batteries, 
each with its own uptake and funnel. This is a distinctive 
feature, the City of Detroit III. being the first paddle- 
wheel steamer on the lakes to have more than two funnels, 
although some of the large paddle-wheel steamers on the 
Hudson River have three funnels arranged abreast or 
athwartship. The two largest screw passenger steamers 
on the lakes—the North-West and North Land—origin- 
ally had three funnels, but when the boilers were changed 
from the Belleville to the Scotch type a few years ago the 
number of funnels was reduced to two, 

The other large paddle-wheel steamer, the See-and-Bee, 
launched last year is 30ft. larger than the City of Detroit 
III., and is believed to be the largest paddle-wheel steamer 
in the world. In general appearance it will be similar to 
the former, but with the distinctive feature of a row of four 
funnels instead of three. This steamer has been built 
for the Cleveland and Buffalo Transit Company. She 
was launched November 9th, and has recently been put 
in service between Cleveland and Buffalo, on Lake Erie, 
arun of 176 miles. The time from wharf to wharf will be 
nine hours, and as the time of navigating the river at each 
port aggregates twenty to thirty minutes the sea speed will 
have to exceed 20 miles an hour. The guaranteed speed 
is 22 miles. 

This steamer is 500ft. long, 485ft. between perpendicu- 
lars, 58ft. beam of hull, with an extreme beam of 97ft. Sin. 
3 This width 
reduces to the normal width of hull towards the bow and 
stern. The moulded depth of the hull is 23ft. 6in., with 
a depth of 30ft. 4in. at the bow and 27ft. at the stern. 
The hull is of steel with a double bottom 3ft. deep extend- 
ing for a length of 365ft. and utilised for water ballast. 
This double bottom is divided at the centre line by a 
longitudinal bulkhead, and is further sub-divided by trans- 
verse bulkheads into fourteen separate water-tight com- 
partments. Above the water bottom the hull is divided 
by eleven transverse bulkheads extending from the keel 
to the main deck. Except for the collision bulkhead and 
others which are required by law to be without doors, 
the bulkheads have openings fitted with water-tight doors 
operated by hydraulic power and contrclled from the 
engine-room. Including the tank top, there are seven 
decks in all, the others being the orlop deck, main deck, 
promenade deck, gallery deck, upper deck, and dome deck. 

There are two trimming tanks of about 52 tons capacity 
each, arranged on each side, just aft of the wheel casings 
or paddle-boxes. These tanks can be filled or emptied 
in from two to four minutes, so that the ship can be 
adjusted to an even keel. ‘To facilitate quick handling 
the steamer is fitted with a bow rudder. This is controlled 
by a steam steering gear on the main deck and connected 
to the rudder stock by chain and quadrant. It has been 
provided for the reason that at both Buffalo and Cleveland 
the vessel has to navigate in restricted and somewhat 
tortuous channels. The main or after rudder is operated 
by a steam steering gear in the usual way and has also an 
emergency steam steering gear. 

Fire pumps serve a system of water mains and hydrants, 
and a special pump serves the overhead sprinkler system. 
When in port the fire service can be connected to the city 
mains. The automatic sprinkler system will protect the 
cargo space and certain parts of the decks, while all the 
cabins are connected to an automatic fire alarm system. 
The superstructure is divided into three sections by trans- 
verse fireproof partitions with fire doors. In addition, it 
is sub-divided into fifty fire alarm sections, each contain 
ing about eight cabins, while each section has an ample 
equipment of fire hydrants. The displacement is 7700 
tons. 

The engine is of the inclined three-cylinder compound 
type:with jet condenser, and is in a compartment immedi- 
ately aft of the boilers. It is estimated to develop 10,000 
The high- 
pressure cylinder is 66in. diameter and is placed between 
two | 96in.' low-pressure cylinders, each of which has a 
riveted’ steel receiver above it. The stroke is 9ft. The 
two low-pressure cylinder castings weighed respectively 
65,760 Ib. and 67,200 1b. The high-pressure cylinder is 
fitted with poppet valves and the Sickles’ cut-off gear. 
The low-pressure cylinders have Corliss valves and valve 
gear. A very unusual feature in marine work is that all 
their valves are operated by Walschaerts’ gear, but using 
excentrics. The principal reason for this was the advan- 
tage of having only one excentric to each cylinder: other 
reasons were the short excentric rods and less head-room 
for the links. The cut-off in each cylinder has a range of 
from one-fourth to three-fourths stroke. The cylinders 
are not steam jacketed, but are well lagged, as are the 
receivers. 

The pistons are of cast iron, conical, of single thickness, 
and fitted with cast iron spring and packing rings. The 
piston-rods, crossheads, connecting-rods, and crank 
shafts are steel forgings. The crank shaft is 26}in. dia- 
meter at the engine bearings and 30fin. at the outer 
bearings ; it is 78ft. 4in. long over all, and weighs 120 tons. 
It is made in three sections, connected by flanged couplings 
which are recessed into the hubs of the crank arms. These 
arms in turn are sunk into the crank pins, thus making 
the shaft rigid from end to end. The crank shaft and 
crank pins are all hollow forgings. 

The connecting-rods are 21ft. 2in. long from centre to 
centre, and ldin. diameter at the middle. They are 
nickel steel forgings, and weigh about 12 tons each, The 
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piston-rods are 12}in. diameter, and the crosshead slippers 
are of cast steel faced,with whitejmetal. 

The two main air pumps are 62}in. diameter and 41 fin. 
stroke. They are of the vertical, single-acting, plunger 
and bucket type, driven from the low-pressure crossheads 
by bell-crank levers Each air pump crosshead also carries 
the plungers of a vertical single-acting feed pump, 8in. by 
41 hin. and a bilge pump, 7in. by 4l4in. The jet condensers 
are built up of riveted plates, and each low-pressure 
cylinder has a 24in. exhaust pipe to its own condenser. 
A direct-acting steam reversing gear is provided, with a 
hand-operated worm wheel reversing gear for emerg 
ency use. The main regulator valve is 18in. diameter, 
of the Schiitte-Kérting balanced type. It is operated 
by a simple lever, and is fitted with an 8in. by-pass or 
manceuvring valve, which is sufficient to operate the 
engines up to half speed. 

The paddle wheels are 32ft. 9in. outside diameter, 
each fitted with eleven curved steel buckets 14ft. 10in. long 
and 5ft. wide. The centres are of cast steel, and the arms 
of forged iron, with the large gudgeon bosses forged on 
and bushed with lignum-vite. The radius rods are of | 
forged steel fitted with brass bushings. The outboard 
bearings are steel castings lined with white metal. They 
are adjustable vertically, and in a fore-and-aft direction. 

Steam is supplied by six single-ended and three double- 
ended Scotch boilers, the former 10ft. 6in. long and the 
latter 20ft. long, all 14ft. diameter. The two furnaces of 
each single-end boiler are of the Morrison plain-end type, 
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signal board in the pilot-house controls the side-lights and 
mast-head signal lights. The lamps are in duplicate, 


one dormant and the other burning. Should the latter 
go out, the former is automatically lighted and a record 
made in the pilot-house. An electric device is provided 
also to blow the fog whistle automatically at prescribed 
intervals. In addition to the usual engine-room telegraph, 
there are other means of communication between the 
pilot-house and engine-room ; these include a telephone, 
an electric signal bell system, and an electric indicator- 
connected to the main shaft—which shows whether the 
engines are working ahead or astern. There is a search- 
light on the flying bridge above the pilot-house; it is 
32in. diameter. 

The main saloon is nearly 400ft. long, with state-rooms 
opening from the main floor and from upper galleries. 
There are 425 regulation state-rooms, 62 with private 
bath attached, and 24 parlour suites. The McCreery 
washed-air system of ventilation is applied to all inside 
state-rooms, and also to the smoking-room, dining-rooms, 
toilet rooms, galley, and crew's quarters. This is in three 
units, each having an electrically driven Sirocco fan, 
which delivers the air to a spray chamber, water for which 
is delivered by an electrically driven centrifugal pump. 
The air is delivered below the lower berths in the state- 
rooms—these being built a little distance from the wall 
and by adjustable elbows in the crew’s quarters, &c. 
A large Sirocco fan draws off the heated and foul air from 
the galley and crew’s quarters, and the local vents of all 
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while the four in each double-end boiler are of the Morrison 
suspension plain-end type. The furnaces are 54in. dia- 
meter, and the return tubes 23in. outside diameter. The 


grates are Sft. 6in. long, and arranged for the Howden | 


hot-draught system. The steam pressure is 165 lb. 
The main boilers are placed in three batteries of three | 
each, and are fired in a fore-and-aft direction. The coal | 
is carried in two large bunkers athwartship, which arrange- | 
nent allows of four separate fire rooms ; these are roomy 
and well-ventilated, and provided with safety escapes for | 
the stokers. The bunkers are so made that they are 
practically self-trimming, the coal feeding by gravity 
on to the floors of the fire rooms, so as practically to 
eliminate coal passing. The bunker capacity is 600 tons. 
There are four funnels, with their tops about 80ft. above 
the grates. The ashes are discharged outboard by eight 
hydraulic double-jet ash ejectors. 

The electrical equipment will be very extensive, and the 
lighting system will include 4500 incandescent lamps. 
Three turbo-generator sets are in the engine-room on the 
main deck. The telephone system has a motor generator 
for calling and a central storage battery for speaking. 
There are over 500 telephones, including one in every 
state-room, and when the steamer is lying at the wharf 
it is connected to the city telephone system. There is 
also a private telephone system serving the officers’ quarters, 
pilot-house, engine-room, &c. The wireless telegraph 


equipment includes an auxiliary storage battery plant 
of sufficient capacity for six hours’ service, in case of any 
failure of the main generating plant. 


An automatic 


boiler rooms are connected by ducts to aspirating tubes in 
two of the funnels, thus maintaining a positive and con- 
stant exhaust to prevent odours from escaping into the 
rooms. Each state-room has also a telephone and running 
water. - 

The life-saving appliances will include 14 metallic life- 
boats for forty persons each and four for twenty persons 
each, besides the life-raft and life-preserver equipment 
required by the United States Steamboat Inspection 
Service. The steamer can carry 5000 passengers, with 
sleeping accommodation for 1500, and has capacity for 
1500 tons of cargo. 








LOCOMOTIVES FOR THE RHODESIAN RAIL- 
WAYS. 


AsovT ten years ago—see our issue of August Ist, 
1902—-we wrote: “ North of Vryburg on the Rhodesian 
and Mashonaland systems there were at the end of last 
year 910 miles of railway constructed.” 
to note that at the beginning of 1912 this mileage had 
risen to 2335 miles and embraced the extension from 
Bulawayo to Victoria Falls, Broken Hill, and Sakonia. 
This development is strikingly illustrated in the con- 
tinuous additions to the stock and the successive aug- 
mentations of the power of the locomotives. 

Within this period the locomotive stock has increased 
from 22 to 97 engines. The original engines, Nos. 1-22 





It is interesting | 





and 31-50, were similar to the Cape Government seventh 
class—a 4-8-0 type with I7in. by 23in. cylinders, 42}in. 
coupled wheels, and weighing 46 tons 14 ewt. In 1903 
engines of the same type, Nos. 53-69, but of greater power, 
were introduced ; they had 19in. by 24in. cylinders, 48in, 
coupled wheels, and weighed 58 tons 17 ewt. Again, 
in 1911 a further increase, Nos. 80-97, took place, the 
cylinders being enlarged to 20in. and the weight increased 
to 66 tons. 

All the above classes of engine have been supplied hy 
the North British Locomotive Company, Limited, Glas 
gow, and, by the courtesy of that company, we are enabled 
herewith to illustrate and describe the latest development 
in locomotive power for these railways, engines Nos. s 
104, and, simultaneously, to congratulate the Glasgow 
firm on the completion of its 20,000 engine, as there!) 
represented. The engine is of the 4-8-2 type, with a 
double bogie tender, and the following are the principal 
dimensions :— 


Kugine. 


Cylinders 20in. 26in. 
Coupled wheels Aft. 6ft. 
Bogie wheels “ft. 44in, 
Rigid wheel base oft. Tin. 
Total base base 31ft. Sin. 
Working pressure 180 Ib. 
Heating surface, tubes 1374 sq. ft. 

“a os fire-box 153 sq. ft 
Superheater surface 488 sq. ft. 
Grate area 22 sq. ft 
Weight in working order 75 tons Ileut 

Tender. 
Wheels , Yft. Win. 
Wheel base 16ft. lin. 
Water capacity 3500 gals, 
Fuel capacity 383 cu. ft. 
Weight, full ks 44 tons Liewt. 
Total wheel base of engine and tender 57ft. Ofin. 


The tractive force of the engine, taking the mean 
pressure in the cylinders at 75 per cent. of the boiler 
pressure, is 26,001 Ib., which corresponds to 500 Ib. per 
ton of the adhesive weight. The boiler is fitted with the 
Schmidt superheater. It contains 87 ordinary tubes 
21in. outside diameter and I8ft. long between the tulx 
plates, and 18 large tubes for the superheater elements 
The fire-box is of the round top type with direct stays and 
has (for the 3ft. Gin. gauge) a ‘* wide grate,” the dimen 
sions being 4ft. 9in. wide by 6ft. 9;4in. long. On account 
of its limited depth, it is fitted with a combustion chamber 
extending 2ft. Ojin. into the barrel of the boiler. The 
frames are arranged * inside” the coupled wheels and to 
accommodate the wide fire-box “ outside ’’ the hind bogie 
wheels. The cylinders are outside, with piston valves 
arranged for inside admission and actuated by the Wal- 
schaerts’ valve gear. The brake is automatic vacuum for 
the tender and train and steam for the engine, controlled by 
a ‘“ Dreadnought ”’ ejector combined with a steam brake 
valve. Among the general fittings may be noted :—Two 
No. 9 injectors, pop muffled safety valves, mechanical lubri 
cation and metallic packing for the cylinders, an electric 
headlight with turbine and dynamo and a speed indicator. 

The general design of the engine has been arranged by 
Mr. W. J. Hosgood, M. Inst. C.E., M.I. Mech. E., locomo 
tive superintendent of the Rhodesian and Mashonaland 
Railways, and the work has been carried out under the 
supervision of Sir Douglas Fox and Partners and Sir 
Charles Metcalfe, as consulting engineers. 





THE SOCIETY OF ENGINEERS.” 


Mr. Arruur VALON first of all made reference to a number of 
questions affecting the engineering profession. He pointed out 
that the inventive ingenuity and scientific knowledge brought 
to hear upon the smallest details of engineering work increased 
the number of practicable solutions to any given problem, and 
engineers were therefore obliged to specialise. So far as specilisa- 
tion led to economy, due to division of labour, it was advan- 
tageous, but rigid specialisation was detrimental both to the 
engineer and the community. Whatever position an engineer 
occupied, he must know his work thoroughly, and the range 0! 
his studies must be restricted on that account, but should not 
be limited by want of organisation and co-ordination of 
existing knowledge. ; 

Standardisation was one method of effecting co-ordination, 
but there was a danger that a standard might be regarded as « 
petrified convention instead of merely the best summary 0! 
existing knowledge. The advantages of standardisation, 


* Abstract of the opening address of the President, Mr. Arthur Valon, 
A.M. Inst. C.E., delivered on Monday, March 3rd, 1913. 
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however, far outweighed its risks, by effecting economies and | 
setting energy free to deal with newer problems. The work of | 
the Engineering Standards Committee was referred to in this 
connection. . : ] 

The development of engineering during the past twenty years 
had wrought a great change in the personnel of the profession. | 
When engineering was almost entirely a matter of practical | 
experience, professional qualification was independent of general | 
education, but now that rational methods of calculation and 
design had superseded those of empiricism, a complete knowledge 
of these principles was necessary to every engineer, so that the 
system of apprenticeship no longer completely met educational 
requirements. The requirements for modern engineering 
training were contrasted with those of twenty years ago, and it 
was shown that a great increase had taken place in the number 
of engineers occupying more or less subordinate positions, for 
which technical competence was a greater recommendation than 
personal initiative. its. ; : 

Speaking of the organisation of the profession, Mr. Valon 
said that the numerous engineering societies had confined their 
work almost exclusively to educational matters, and but little | 
attempt had been made to use the corporate strength of the | 
profession to improve the status of engineers. The material 
interests of a professional man might be classified under employ- 
ment, its remuneration and its conditions. he difficulties 
ot readily obtaining suitable employment—-and conversely of 
easily securing suitable assistants—was mentioned, and it 
was urged that a central organisation for dealing with appoint- 
ments would be not only a great convenience but a source of 
strength to the profession, as it would then be possible to 
issue warnings against appointments carrying unsatisfactory 
conditions. 

With regard to statutory registration, it was only right that 
those who had spent time, energy and money in qualifying as 
engineers should be in a better position than those who had not 
done so, but before registration could be enforced there were 
many obstacles to be surmounted, which could be overcome | 
only if the profession was united in desiring statutory recog- 
nition, and took steps to present its views in the proper quarter 
through a suitable organisation. It was essential, however, 
that such an organisation should be merely protective and not 


aggressive. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
LTS EFFECT UPON CYLINDER 
IN PRACTICE, 


SUPERHEATED STEAM : 
POWER 


Sir,—It may be of interest to supplement Mr. King’s analysis 
of the results of recent trials of express locomotives on the 
Italian State Railways by the annexed diagrams, which sum- 
marise the gross and net tractive forces observed at various 
peeds with the four classes of express engines submitted to 
the series of tests terminating in June, 1908. 

lhe curves are obtained by drawing a fair line through the 
iverage of the full-power results, plotted from a very large 
number of the figures deduced from the experimental data, 
for which L am indebted to Cav. Ing. Luigi Greppi, of the 
Department of Traction in Florence. 

The vertical distance between the full and the dotted curve 


| only, say, 8.7 per cent. to the total heat. 


A somewhat hurried perusal of Mr. King’s interesting article 
has left a feeling of doubt as to the bearing of some of his argu- 
ments, a doubt which suggested the application of the words 
of another great Florentine :—‘ Che la diritta via era smarrita ;”’ 
for, at any rate, “il senso lor m’é duro.” 

In the first place, is it not obvious that the heat energy of a 
given volume of saturated steam is greater than that of a similar 
volume of superheated steam at the same pressure? The 
addition of 190 deg. of superheat at 158 lb. absolute pressure 
increases the volume by about 31.7 per cent. for an increase of 
The abstraction of 
100 B.Th.U. from each pound of superheated steam at this 
pressure during admission diminishes the volume by 24 per 
cent. before condensation can take place, whereas a similar 
abstraction of heat from saturated steam causes less than 12 per 
cent. diminution of volume, but wholly by condensation. The 
conditions of heat transference are, however, modified by the 
dryness or otherwise of the fluid and the surfaces in contact 
therewith. The condensation or contraction of the working 
fluid during admission is not accompanied by an equivalent 
reduction of pressure; it simply necessitates a higher velocity 
of entry through the ports. The conditions producing initial 
condensation must necessarily involve re-evaporation at a 
diminished pressure. The ab-ence of water during exhaust 
to the receiver or to the atmosphere is quite consonant with 
the presence of a high percentage of water at the point of cut-off, 
but the pressure existing at the latter point or at release is no 
criterion of the dryness factor. 

The missing quantity can only be directly ascertained by 
taking the difference between the known weight of steam 
passed through the steam pipe and that revealed by the inte- 
gration of the indicated admissions to the cylinders. In order 
that the latter may be a reliable steam meter the continuity 
of the readings and the constancy of the conditions must be 
such as to eliminate errors of the same dimensions as the quantity 
sought for. These conditions cannot usually be realised on the 
road. the fixed testing plant is # necessity for their determination. 
Boiler efficiency is, as Mr. King remarks, a totally different 
matter. Under similar conditions as to combustion, radiation 
and feed supply it is merely a function of smoke-box temperature. 

A cubic foot of high-pressure steam with a given percentage 
of water at the same temperature has a higher average density 
and heat content, and will yield a fuller expansion curve than 
a like volume of ordinary superheated steam ; re-evaporation 
at diminishing pressure increasing the apparent volume as the 
piston progresses. This appears to be generally recognised in 
practice by provisions for employing greater equivalent volumes 
of superheated steam at the point of cut-off. But since the 
cost of the steam is not proportional] to its volume, this does not 
determine its commercial efficiency. I think that Mr. King’s 
analysis does not necessarily ‘‘ reverse all preconceived notions 
of superheated steam as an economical motive fluid in the 
cylinder,” nor is the action of the clearance and wall surfaces 
likely to be modified by the continued inability of the indicator 
to reveal the quantity which is by definition “ missing ’’ from 
its record, 

February 3rd. 


J. D. TwInBerrow. 


TECHNICAL INSTITUTIONS AND THEIR PAPERS, 
Sir,—In the leading article upon the subject of “ The Stage 
Management of Meetings,” in your issue of February 2st, 
you have given prominence to a matter of grave importance to 
the Institution of Mechanical Engineers and to other technical 


pated publication in full, with illustrations and discussion, of 
the principal papers in your journal, and in others, rather assists 
than retards the apathy of members and discourages attendance 
at the meetings. Finally, the great mass of periodical publica- 
tions and technical works of greater or lesser excellence absorbs 
mental energy previously available for energising the institution 
meetings. 

I believe, however, that as great improvement may be looked 
for by changing the character of the papers contributed as by 
encouraging the Councils and officers responsible for organisa- 
tion of the meetings in the directions you indicate, The papers 
selected for reading are often insufficiently controversial in 
character, and when narrow in scope only permit of detail 
analysis in discussion, of which only the few are capable. If 
the paper treats of a new method of achieving a given result, 
not infrequently the old is ignored or cursorily dismissed, and 
the opportunity of enlarging in discussion upon comparison of 
method is limited by the failure to state clearly the pros and cons 
of the new and the hitherto prevailing methods. Precision of 
statement of the one case with neglect of statement of the other, 
throws upon a speaker in discussion the duty of presentation of 
the neglected case to the meeting before he can enter, with any 
appearance of impartiality, upon discussion of relative merits. 
The principal purpose of a paper should doubtless be the pro- 
motion of discussion in order to obtain expressions of opinion 
upon a proposition of some kind or to ascertain the balance 
of opinion upon alternative proposals. It is therefore desirable 
to distinguish between papers which legitimately form the 
basis of discussion and those which, as lectures, are designed to 
inform and do not invite comment. Let the purpose of the 
paper be plainly indicated and the conclusions definitely stated. 
Where expression of opinion from members collectively is 
desired by the contributor let him definitely formulate the 
request, and if he seeks information let him indicate what is 
wanted. Ambiguity of statement of these things adversely 
affects the discussion. With particular reference to the Inst1- 
tution of Mechanical Engineers, would it not be desirable to 
exclude the probability of diminished imterest in a subject 
already introduced due to adjournment of discussion to a remote 
date? Better a short session and frequent meetings than a long 
session with infrequent meetings and prolonged adjournments. 

I venture to make this suggestion, not as a member or as @ 
hostile critic of the Institution of Mechanical Engineers, but as 
one who has frequently experienced the privilege and pleasure 
of admission to the meetings as a visitor. 

E. G. Beaumont, A.M. Inst. C.E., M. Inst. A.E. 

The Outer Temple, W.C., March 4th. 





LABOUR’S GREAT DELUSION. 

Sir,—-Your correspondent, Mr. Good, throws doubt on the 
accuracy of the income tax returns, because the income of the 
tax-paying classes is thereby represented to have a larger 
proportion to the amount paid in wages to the working-classes, 
than that between the amounts distributed between shareholders 
and wage earners in the classes of commercial undertakings 
with which he is familiar. 

It has since been pointed out to him that salaries earned in 
professions are included in these returns. There is, however, 
a very important item which has been ignored, although Mr. 
Good himself referred to it in his original letter, and this is rent 
a subject on which labour entertains similar views to those on 
interest. Labour's great delusion in this respect is that it is 
not an entirely ideal condition that the few who are owners of 
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m each case gives the tractive force needed to overcome the 
uross resistance of the locomotive. At the lower speeds this 
naturally ineludes the effort expended in accelerating the mass 
of the engine and tender, and in balancing the component of 
yravity on ascending grades. Generally speaking, when the 
train loads are heavy there will not be much doing against these 
forces at speeds exceeding 50 miles per hour. By scaling the 
ordinate corresponding to that speed, the resistance of the 
two-cylinder saturated steam eight-wheeler, Class 630, is 2300 lb., 
and of the similar superheated simple, Class 640, it is 3440 lb., | 
the four-cylinder ten-wheeled American compound, Class 666, 
absorbs 3100 1b., and the four-cylinder compound “ Prairie ” 
type, Class 680, 3500 Ib. 

The gross power developed by 666 is nearly 30 per cent. 
greater, and that by Class 680 nearly 90 per cent. greater than 
the output of Class 630; whilst the adoption of superheating 
with suitably proportioned cylinders enabled Class 640 to 
indicate 50 per cent. more power than its sister compound type 
with a proportionate gain in the net tractive force. From 
«bout 40 miles per hour up to 62 miles per hour the cylinder 
tractive force of the latter class practically coincides with the 
hyperbolic curve denoting 1000 horse-power, whilst at lower 
speeds it rises above the latter. This is a large output for an 
cight-wheeled engine weighing only 50 tons; it implies forced 
boiler duty. The form of the curve is characteristic of non- 
compound performance, whilst the performances of the com- | 
pound examples indicate a lower rate of decrease of the tractive | 
toree towards the higher speeds accompanied by a lower rate of | 
increase of the same as the speed diminishes. 





institutions in an equal or less degree. In your criticism you 
have, I believe, stated the principal, if not the whole, of the 
causes of the regrettable lifelessness of many of these,meetings 
and it is possible that the desire which prompted the writing of 
the article may be to some extent fulfilled by discussion of the 
subject in your columns. 

It is to be supposed that the ofticers of uhese institutions are 
fully aware of the lack of interest aroused by the meetings, 
and that they have given prolonged consideration to the under- 
lying causes. It may therefore be concluded that the matter is 
one of considerable difficulty. My personal experience and 
observation lead me to the conclusion that the rapid growth of 
specialisation, independently of the cause, largely accounts 
for reduction, not only of the usefulness of the papers con- 
tributed, but of the capability of those who endeavour to discuss 
them. 
tion by manufacturers of the variety of their products is naturally 
accompanied by a demand for technical staffs composed of 
members whose fields of activity are equally limited, and who 
are required to concentrate their efforts upon maximum develop- 
ment in detail of particular products. As a result of this 


This growth of specialisation and corresponding limita- | 


enforced limitation, the scope of the papers contributed is | 


narrowed, and the section of the membership to which the 
individual contributor appeals is reduced. 

It has also to be remembered that the increase of the number 
of technical institutions devoted to sectional interests has 
tended to lessen the activity and interest hitherto shared by 
the leading and longer established bodies. I also venture to 
suggest, with knowledge of your impartiality, that the antici- 


the land should be able to compel the many, who have not 
sufficient for their own maintenance, to pay a tax for the use of 
the land, or, in other words, for permission to live ; it is there- 
fore opposed to the possession either of the land or the means 
of production by a small minority of the community who are 
thereby enabled to exact a heavy toll for their use from the 
workers. ; 

May I suggest, in conclusion, that if rent, salaries, interest 
from national debt and foreign investments are added to interest 
on home industries, there is no reason to suppose the Govern- 
ment income tax returns are seviously inaccurate ? 

Bedford, March Ist. J. H. BRaAsHER. 








INsTITUTION oF Ratway Sienat EnGINEERS.—The first 
general meeting of the reconstituted Institution of Railway 
Signal Engineers was held at the Grand Hotel, Birmingham, on 
‘ebruary 25th. Mr. A. T. Blackall, the signal and telegraph 
engineer of the Great Western Railway, was elected president, 
and Mr. J. Sayers, the telegraph superintendent of the Midland 
Railway, vice-president, for the ensuing year, the members 
of the Council being Messrs. W. C. Acfield, A. F. Bound, C. 
Dutton, C. H. Ellison, H. W. Firth, A. Hurst, R. J. Insell, 
C. M. Jacobs, A. H. Johnson, P. D. Michod, G. Neale, and 
J. T. Roberts. A paper by Mr. R. J. Insell on “ Signalling and 
its Connection with the Construction and Management of 
Railways,” was read and discussed. Information regarding 
membership may be obtained from the Hon. Secretary, Mr. 
W. H. Cotterill, Telegraph Départment, Midland Railway, Derby. 
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SIR WILLIAM HENRY WHITE. 


lv is with the deepest regret that we have to record 
the death of Sir William Henry White, which took 


place in Westminster Hospital in the evening of 


Thursday of last week. Sir William had attended 


his office in Victoria-street as usual, but shortly after | 


mid-day he had a stroke. Medical aid was summoned 
and he was conveyed to the hospital, where he died, 
as above stated, without having regained conscious- 
ness. It is a pathetic coincidence that within one 
week the engineering profession has lost two of its 
leading ornaments, albeit in different branches, 
and that both have been self-made men. Last week 
it was our sad duty to publish a record of the life of 
Sir William Arrol ; to-day it is of Sir William White 
that we must speak. The first named rose from 
being a piecer in a cotton works to become the greatest 
builder of bridges of his day ; the latter starting from 
a possibly still humbler position was to become the 
man to whom the design of nearly 250 of our warships, 
in addition to many others for foreign countries, was 
to be entrusted; who was to remodel our Navy 
from a motley collection of incongruous types into 
one well-ordered whole ; and who 
was to be numbered among the 
very foremost of the naval archi- 
tects of his day. Rumour has 
it that Sir William White’s father 
was a tradesman who sold his goods 


| 
Shipwright at the time being Mr. Peake. It is another 
| link in the chain of coincidental resemblance of the 
| two careers that it was at the same age that young 
William Arrol had also been apprenticed, though in 
1859 Arrol was twenty years old, so that he was 
| White’s senior by six years. 

A glance at the condition of affairs in 1859 is 
necessary for a full comprehension not only of the 
beginning of White’s career, but of the enormous 
strides in naval construction which have been made 
during his life-time. It was then the period of 
fitting machinery to existing ships so that they might 
be propelled by the agency of steam. All the dock- 
yards were crowded and working overtime. Three- 
deckers built many years before as sailing ships were 
undergoing conversion for screw propulsion. In 
the case of some of these one of the decks was re- 
moved, so that the converted vessel became a two- 
decker. It was on such a conversion that the young 
apprentice was first employed. During the same 
year he assisted in the lengthening of a sailing frigate 
which was cut into three pieces, the bow and the stern 
portions being drawn apart and the torm modified 
to receive a screw. Some of the vessels which had 
been built in Nelson’s time were still in commission, 
and were, as he was wont to relate in after years, 
seen by the boy in Plymouth Sound. He saw, too, 





from a barrow in the streets of 
Devonport. We are not in a 
position either to contradict or 
to vouch for this report, but, 
granting it true, then all the more 
honour to the son who by dint of 
sterling merit and resolute hard 
work climbed from the lowest to 
the topmost rung in the ladder of 
-fame! His life’s history forms a 
wonderful record of a steadfast 
purpose adhered to by the aid of 
assiduous labour and_ diligent 
application ; it were well that the 
younger men of the generation 
should follow such an example. 

Sir William’s professional life 
corresponded with the most wonder- 
ful development in the methods 
of building and arming warships 
that the world had ever seen. 
He actually entered the service of 
his country before the first real 
ironclad was ordered. For cen- 
turies before that time there had 
been little or no change in warship 
design. True it is that there had 
been some little increase in the 
sizes of the wood-hulled men-of-war 
and that some of them had been 
fitted with steam power to assist 
their sails, but their armament 
was no heavier, if, indeed, as heavy, 
as that possessed by some of the 
fighting ships which met and 
vanquished the Invincible Armada. 
Since the time when England first 
owned a Navy till White first 
entered Devonport Dockyard as 
an apprentice the same material 
of construction (oak) had been 
employed almost entirely for the 
hulls. Ironeclads were being built 
in France, but Great Britain 
owned not one. Yet this small boy 
was destined to design such leviathans as the Majestic, 
the King Edward, and the Powerful. In a word, 
Sir William witnessed the birth and entire growth ot 
the finest Navy history has ever known. Moreover, 
he could have said with Aineas :— 


* Et quorum pars magna fut.” 


though only in the aptness of the phraseology is 
there any real ground for comparison. Aineas was 
recounting a military tragedy ; White could have 
celebrated a naval triumph. 

William Henry White was born at Devonport 
on February 2nd, 1845. He was the younger child 
of one Richard White of that town. The maiden 
name of his mother was Jane Matthews, and her 
native place was Lostwithiel, in Cornwall. A son 
of Devon and of Cornwall, then, small wonder it is that 
young White loved ships ; the marvel is rather that 
the lust for a seafaring life did not clutch him, as it 
had so many youths before him, especially seeing 
that his home contained one of the leading dockyards 
of the land. Possibly, seeing that peace was reigning, 
there was not the glamour over naval life that there 
had been forty or fifty years before, but more probably 
the boy’s constructive genius was even then beginning 
to stir within him. In any case he was destined to 
design and build the vessels and not to fight in them. 
Prior to his fourteenth year all we know of him was 
that he attended school in Devonport, but in March, 
1859, when he was fourteen, he became a shipwright 
apprentice in the Royal Naval Dockyard, the Master 





SIR WILLIAM HENRY WHITE 


the commencement of new line-of-battle ships and 
frigates, which were pushed forward rapidly for a 
time, then left on the stocks for years, and finally 
taken to pieces. Remarking on this reckless waste, 
Sir William once said: ‘‘ A more singular illustration 
of indecision and unproductive expenditure it would 
be difficult to discover.”” The reason, however, was 
simple. It was just the time of transition from wood 
to iron in the construction of hulls, and wood was 
dying hard. There were many naval men who at a 
much later period were fully convinced that the 
change when made had been a mistake, and, curiously 
enough, one of the reasons given for this conviction 
was that the metal splintered worse under the action 
of projectiles than did wood! It is not a matter for 
wonder that there was a feeling against the change. 
| Let us quote Sir William’s own words regarding a 
ship of the line built at the period when he com- 
menced his life’s work: ‘‘ The screw three-deckers 
built in 1855-59 were splendid specimens of what 
could be accomplished with wood as the principal 
material for construction, and embodied not merely 
the accumulated experience of centuries in hulls, 
rigging, equipment, and armament, but that of nearly 
half a century of marine engineering. The Victoria, 
launched in November, 1859, was 260ft. long, 60ft. 
broad, had a mean draught of 26ft. 3in., and an 
extreme draught of nearly 28ft. Her displacement 
was about 7000 tons; her engines developed 4200 
horse-power with a corresponding speed of about 


12} knots. She had a full sailing equipment, the | 


sails aggregating 31,000 square feet in area. ‘Iho 
funnel could be lowered, and the screw could be lifted 
out of water when the ship was under sail. Her 
armament consisted of 121 guns, mounted on three 
gun decks and an upper deck. All were smooth 
bores, firing spherical cast iron projectiles ; one was 
an 8in. 68-pounder pivot gun, weighing 95 cwt,; 
sixty-two were 8in. shell guns, weighing 65 cwt., 
and firing 56 1b. projectiles; and fifty-eight were 
32-pounders, weighing 56 cwt. All except the pivot 
gun were mounted on wooden truck carriagi,,” 
There is no doubt that she was a fine vessel, but sho 
formed one of a doomed class. It is interesting {o 
note that she did not carry a single rifled gun, and, 
though the shell guns were a new departure, there 
were in Queen Elizabeth's time 8in. and 8$in. gins 
which threw projectiles weighing 60 Ib. and 66 |h, 
each. We have made the above somewhat lengt!)y 
quotation partly because it gives a picture in Sir 
William’s own words of a first-class fighting ship 
of just over 50 years ago, and partly because we s)i,/| 
later on in this memoir give particulars of the last 
warships designed for our Navy by Sir William White 
so that the immense advancement may be appre- 
ciated. 

While working in the Dockyard the young apprei- 
tice attended the schovl run in connection with it, 
and here, as in his manual work, 
his abilities began to assert the1)- 
selves. In 1863 he gained a scholar 
ship offered by the Admiralty, and 
in 1864 entered the Royal Schoo! 
of Naval Architecture just founded 
jointly by that body and _ thie 
Science and Art Department, at 
South Kensington. It may here 
be explained that this school was 
what was known as the third 
English school of naval archite 
ture. The first had been estalh 
lished in 1812 and abolished 
1830; the second was opened ii 
1848 and closed some six years 
later. The third school was 
opened, as stated above, in consv- 
quence of strongly urged represen- 
tations made by the Institution 
of Naval Architects, which body 
had itself been formed four years 
previously. White was the first 
scholar, and he remained at thie 
head of affairs, coming out first 
in the three annual examinations 
and graduating in 1867 with first- 
class honours and the diploma of 
Fellow. To the excellence of 
the training he there received 
Sir William was always ready to 
bear testimony, and he frequent|, 
took occasion to acknowledge his 
indebtedness and gratitude. 


It may here be said that in 187") 
White was made Professor 0 
Naval Architecture in this school 
and held that post in addition to 
that at the Admiralty hereafter to 
be mentioned until 1881. Among 
his pupils during this period there 
were those who afterwards became 
a chief constructor of the United 
States navy, a director of construc 
tion of the Danish navy, naval 
architects holding high rank in 
the Italian and Russian navies, 
two Professors of Naval Architec- 
ture in Glasgow University, and a 
Professor av the University of 
Tokio. The school, it may be added, 
was, later on, moved from South Kensington to Green- 
wich. White’s influence at this establishment was 
all for good. It is owing to him in no small degree 
that the standard of education there is of the high 
class it is. He was justly proud of the results of his 
labours in this direction, and the country is indebted 
to him almost as much for them as it is for those in 
the direction of ship designing. Sir William was of 
opinion that in connection with the discussions on 
systems of technical education which were carried 
on with such vigour some years back much might be 
learnt from the experience which this school could 
furnish. 

In 1867, as we have seen, White had finished his 
course at the School of Naval Architecture, and he 
went from there direct to the Admiralty. At thr 
age of twenty-two, then, we find him well launched 
on his career, and, owing largely to his own exertions, 
but partly also to the school started in so timely a 
fashion at the instance of the Institution of Naval 
Architects, admirably fitted to bear his part. His 
first position was that of private secretary to Mr. 
(afterwards Sir) Edward Reed. ' In the eight years 
since he started as an apprentice much had happened. 
It was two months after the boy had entered the 
Dockyard that the first British seagoing ironclad, 
the Warrior, was ordered. She was 380ft. long, had 
a beam of 58ft., and a displacement of nearly 9000 
tons. She was frigate-built, and carried her guns in 
a battery on the main deck protected by 44in. armour 
with 18in. of teak backing behind it, The ends of 
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the battery were closed by transverse armour bulk- 
heads. ‘The length of the battery was 213ft., and the 
fore and aft portions of the vessel were without 
armour. Her engines developed 5500 horse-power, 
with a steam pressure of 25 lb. per square inch. 
She steamed 14-4 knots on trial. As originally 
designed she was intended to carry twenty-six 
68-pounder smooth-bore guns in the armoured 
battery, ten similar guns on the main deck outside 
the battery, and two bow and stern chaser pivot guns 
on the upper deck. By 1867 the size of warships 
had not increased to any great extent ; indeed, some, 
notably the Bellerophon—an excellent ship of her 
time—had been built of smaller size. But the guns 
had become much heavier. The 10in. 18-ton muzzle- 
Joading gun which could pierce 113in. of iron armour 
at 1000 yards had been introduced. Over a small 
area of the Hercules, for instance, a vessel completed 
to Reed’s designs in 1868, there was arranged 
armour plate protection 9in. thick. The era of 
armoured ships had begun, and White was imme- 
diately on his arrival at the Admiralty brought 
directly in touch with the design of vessels embody- 
ing this means of protection. It was in 1870 that Sir 
Edward Reed resigned his position. During his 
term of office, which lasted seven years, he had 
designed twenty-five ironclads, two small armoured 
vun-boats, twenty cruisers, corvettes and _ sloops, 
twenty-eight gun vessels and gun-boats for sea service, 
and twenty coast service gun-boats. White must 
have been at the Admiralty during the time that 
inany—possibly half—of these were in hand, and so his 
experience was continually on the increase. 

The resignation of Sir Edward Reed, however, 
had a considerable effect at the Admiralty. It 
occurred in the summer of 1870, and for two years 
afterwards there was, to quote Sir William himself, 
‘a practical paralysis in British warship building.” 
The office of Chief Constructor was put in commi- 
sion, the duties being performed by four gentlemen 
who had been Sir Edward Reed’s principal assistants 
during the whole term of his office, and who had 
been trained in the same school. Sir Nathaniel 
Barnaby was made temporary President of this 
Committee, and White served under him as pro- 
fessional secretary to the Commission. In _ 1871, 
as a consequence of the capsizing of the ironclad 
Captain in the Bay of Biscay, a Committee of Designs 
was appointed with Lord Dufferin as chairman. 
White, with the late Mr. W. John as a colleague, 
had charge of some detailed calculations for stability, 
which were of greater magnitude than had ever been 
undertaken before. He also had to carry out numerous 
experimental inquiries for the same committee. 
The work was of a most toilsome nature, and 
every available man at the Admiralty was employed 
early and late in connection with it, but the outcome 
was that the Committee was furnished “ with an 
unrivalled mass of information, including data for 
all types of British ships and many classes of foreign 
ships, amongst the latter being the American 
Monitors." The results of these investigations were 
embodied in a paper read before the Institution of 
Naval Architects, which is even now regarded as 
classical. 

In 1875 White was made an assistant constructor, 
and six years later he was given the rank of Chief 
Constructor. It must be remembered that at that time, 
1875, he was only just thirty years of age, and that his 
advancement should have been so rapid is evidence 
of his outstanding ability. That this ability had 
come to be recognised outside the immediate sphere 
' of his professional duties is evidenced by the fact that 
when in 1883 Sir William (afterwards Lord) Arm- 
strong was about to found the now famous shipbuild- 
ing establishment at Elswick he offered White the 
task of organising and directing it. This he accepted, 
and he carried out the work entrusted to him with 
distinction. It was while engaged in the North that 
he designed several noted warships for foreign 
countries, including Italy, Japan, and Spain, and had 
charge of the construction of several vessels for our 
own Navy. Among these was the Victoria, which 
was sunk with great loss of life owing to a collision in 
the Mediterranean in 1893. Doubtless he would 
have remained in Newcastle for a much longer period 
than he did had not Sir Nathaniel Barnaby, owing to 
ill-health, resigned his position of Director of Naval 
Construction, and had not White been invited to 
fill his position. He was bound by agreement to the 
Newcastle firm for a considerably longer period than 
he had up to then served, and it is much to the credit 
of Sir William Armstrong that he was allowed to break 
this agreement ; nor must honour be withheld from 
White himself, for the acceptance, for it is said that the 
remuneration offered by the Admiralty was less than 
that which he had been receiving at Elswick. That 
he chose the better course, even at some sacrifice, 
in that he was devoting his services to his country’s 
good, cannot be doubted. 


It was in 1885 that he returned to the Admiralty 
after an absence of just over two years. His titles 
on resuming work at Whitehall were Director of 
Naval Construction and Assistant Controller of 
the Navy. In a letter to The Times which was pub- 
lished on Saturday last Lord George Hamilton, 
who was responsible for his appointment to these 
important positions, paid a well-merited tribute 
to his memory. He says that out of chaos he evolved 
order; that at the dockyards he introduced such a 





state of affairs that, whereas previously it took at 
least five years to complete a large battleship, the 
Royal Sovereign was built and commissioned within 
two years and eight months of being laid down. 
** The presence of Sir William White at the Admiralty,” 
says Lord George, ‘“‘ made the Naval Defence Act 
possible. Without him it could not have been 
attempted. The cruisers which he designed under 
that Act were as much in advance of their predecessors 
as the battleships. Sir William did incal- 
culable service to the Navy and country at a critical 
period of naval administration, and this great duty 
he discharged at personal risk to himself.” These 
words convey commendation none too strong. There 
had up to that time been absolutely no reasoned 
method of construction of our warships, so that as 
Lord George remarks further, “‘ any idea of homo- 
geneous manceuvring and combined operation was 
out of the question.”’ 

It was no light and easy office, therefore, which 
White was called upon to fill. On the contrary, it 
involved seventeen years of arduous toil amid cir- 
cumstances which were by no means always congenial, 
and at the end came a breakdown of health, as it had 
come to Sir Nathaniel Barnaby. Of that seventeen 
years volumes might be written, and we cannot here 
attempt to deal with them in any detail. From 
1870 to 1885 Sir Nathaniel Barnaby had been re- 
sponsible for the designs of twenty-eight ironclads, 
six armoured cruisers, nine protected and eighteen 
partially protected cruisers, and one hundred and 
twenty-nine unarmoured vessels of all classes. The 
large majority of these must have passed through 
White’s hands, and he was well qualified to take in 
hand the work of sorting, re-arranging, and discarding 
which had to be carried out, but it wanted a strong 
man with belief in his own ideas and capacity. Con- 
currently there was the designing of new ships, and 
we shall show presently to what an extent this was 
necessary. Through all the time of his service it 
should be remembered that conditions were continu- 
ally changing. Guns were increasing in size, weight, 
calibre, muzzle velocity, and striking energy; pro- 
jectiles and armours both vastly increased in effi- 
ciency ; steam pressures were going up; new boilers 
were being introduced; electricity was drawing 
attention to itself, and a thousand and one things 
were happening all of which the naval constructor 
had to take into account and weigh in the balances. 
Yet the task was done conscientiously and well. 
Sir William’s work at the Admiralty has been severely 
criticised in various quarters, but to an equal extent 
it has been extolled, and it is at any rate safe to say 
that there was available at the time of his appoint- 
ment no one who could have fulfilled the duties as 
well as he did. 

From the year 1888 onward there was a succession 
of large programmes of construction. It became 
under his rule the custom to order selections of units 
bearing a distinct relation to one another and to the 
Fleet as a whole. Each vessel laid down was a well- 
considered portion of a definite whole. The Naval 
Defence Act of 1889 provided for the construction of 
no less than seventy ships at a cost of over 22} 
millions sterling. This by no means represented all 
the vessels for which Sir William was responsible. 
During his tenure of office there were designed and 
constructed, omitting destroyers, 43 battleships, 
26 armoured cruisers, 21 first-class protected cruisers, 
48 second-class, 33 third-class, and 74 unarmoured 
or unprotected vessels—a total of 245 vessels, repre- 
senting an aggregate value of about 80 millions 
sterling, exclusive of armaments, ammunition, and 
reserves. Not only this, but the number of vessels 
constructed annually increased greatly towards the 
end of his term, and while the average yearly outlay 
was 5} millions for the seventeen vears, the average 
for the last seven exceeded £7,200,000, and the 
maximum—-‘which was for his penultimate year, 
1900—-01—-was nearly £9,000,000 ! 

It is, of course, impossible to give a list of all the 
vessels designed by Sir William. Yet mention must 
be made of some of them. As to battleships, the Royal 
Sovereign was designed in 1889. She was of 14,100 
tons, and carried four 13-5in. guns. She still remains 
in commission, but not for active service. The same 
may be said of the Renown, which was designed in 
1892. Her tonnage was 12,350, and she carried four 
10in. guns. Her speed with 12,000 horse-power was 
18 knots. Then, in their orders of dates, were the 
Majestic class, the Canopus class, the Formidable 
class, the London class, the Duncan class, and lastly 
the King Edward class. We cannot burden this 
memoir with details of the sizes, armaments, &c., 
of all these various classes, though it would be instruc- 
tive to compare the progress made at the different 
dates, but as regards the King Edward class, which 
represented the last word before the arrival of the 
Dreadnoughts, some particulars may usefully be 
given. There were eight vessels in the class—which 
was really a-development of the earlier Majestic 
design—namely, the King Edward, the Common- 
wealth, the Dominion, the Hindustan, the Zealandia, 
the Hibernia, the Africa, and the Britannia. Their 
normal displacement was 16,350 tons, and their com- 
plement 777 men. Their leading particulars were :— 
Length overall, 453}ft.; length on the water-line, 
439ft.; beam, 78ft; and mean draught, 26}ft. 
They had twin screws driven by two sets of four- 
cylinder triple-expansion engines, and their designed 





speed was 18-9 knots, with 18,000 indicated horse- 
power ‘They all had water-tube boilers working 
at 200 Ib. per square inch, and some of the vessels 
had superheaters. The armament consisted of four 
12in. Mark IX. 40-calibre guns, four 9-2 Mark IX. 
45-calibre guns, ten 6in. Mark VII. guns, twelve 
12-pounders, fourteen 3-pounders, and two Maxims. 
There were five submerged torpedo tubes 18in. in 
diameter. As regards armour, there was a Qin. belt 
amidships and a belt forward tapering from 6in. to 
2in. The barbettes had 12in. armour, and the turrets 
8in. The thickness at the lower deck side was 8in.; 
over the battery and secondary turrets it was 7in., 
while the conning tower was protected with 12in. 
plates. They were very fine ships indeed, and in their 
time the most formidable in existence. 

It may here be mentioned that Sir William was right 
up to the end a determined opponent of the one-gun 
ship. The King Edward class had many critics 
on account of the number of different calibre guns she 
carried, and it must be admitted that, judging by 
the actions of foreign nations, the designers of those 
countries must have shared the latter opinion, in that 
they adopted the one-gun pattern. It is true that 
the Russo-Japanese war showed the large calibre 
gun to great advantage, but for all that, there are some 
who still think with Sir William, and it would appear 
that nothing but a large naval war will settle which is 
the better type. 

As regards cruisers, the first-class cruisers Blake 
and Blenheim were designed in 1888. These have 
passed out of service. Sir William was also responsible 
for the following ships, each of them representing 
a class of two or more vessels :—The Edgar, Royal 
Arthur, Terrible, Diadem, Cressy, Drake, and Mon- 
mouth. We can do no more than just mention their 
names, nor can we refer to any of the other vessels, 
saving only the Royal Yacht Victoria and Albert. 
It will be remembered that the latter, when being 
completed at Pembroke, suddenly heeled over to a 
dangerous angle in dock. She was being finished 
during the time when, overcome by his harassing work 
at the Admiralty, Sir William had broken down. It 
is said that the cause of the trouble was that changes 
had been made to the structure of the vessel by 
others during his illness, and that these adversely 
affected the stability. Sir William, instead of 
fastening the blame on anyone else, assumed all the 
responsibility himself, and by making certain correc- 
tions entirely overcame the ill which had been 
wrought. Finally, mention must certainly be made 
of the vast development in the torpedo boat and 
torpedo destroyer flotillas which was brought about 
under Sir William’s rule. He also designed the 
river gunboats built for Lord Kitchener’s Nile 
expedition. 

In reviewing Sir William’s work at the Admiralty, 
the most striking feature is the orderliness and system 
which he introduced. All actions were evidently 
part of a well thought out and co-ordinated plan. 
His battleships were and are still marvels of construc- 
tive design and skill. In their progressive forms they 
remained unmatched for some twenty years, and were 
widely copied by other nations. It is doubtful 
whether any future type of ship is destined to hold 
the field for so long unrivalled. 

There were several innovations introduced in 
British warships which are attributable in part, at all 
events, to Sir William White while he was at the 
Admiralty, and which had very important effects. 
One of these was the introduction of water-tube 
boilers. This was the outcome of a visit paid by Sir 
William in 1892 to the French shipyards, during 
which he found nothing but water-tube boilers con- 
templated for new war vessels from the smallest 
torpedo craft to the largest battleships. On his 
return he reported his observations to the Admiralty 
and suggested a thorough inquiry. This was carried 
out, with the result that the Engineer-in-Chief 
(Sir John Durston) finally recommended the adoption 
of Belleville boilers. It will be remembered that the 
affair caused some stir at the time. ‘I concurred 
with his recommendation,” said Sir William some 
ten years later, ‘‘ and gladly accept my share of the 
responsibility.” He always maintained, however, 
that it was the Belleville boiler as a water-tube boiler 
that he recommended, and he held that experi- 
ments on various types of water-tube boilers 
having features of the greatest promise should be 
made. To Sir William is also attributed, we believe 
correctly, the first use of oil fuel for firing boilers in 
British warships. 

It was at the end of January, 1902, that Sir William’s 
state of health decided him that it was imperative 
to retire for a while from active work, so that he 
finally severed his connection with the Admiralty, 
which had endured, with only the break between 
1883 and 1885, when he was at Elswick, from 1867, 
a period of over forty years. During that time he 
served under six Boards of Admiralty, five First 
Lords, and six Controllers of the Navy, and had 
been associated with six Directors of Naval Ordnance, 
three Engineers-in-Chief, and three Directors of 
Dockyards. It is a marvellous testimony to his 
worth not only as a naval constructor, but as a man, 
that all these authorities spoke well of him. His 
remark just subsequent to his retirement was that, 
although it had been an unpleasant necessity to tender 
his resignation, as his health would no longer bear 
the strain, there was some consolation in the thought 
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that for so long a time he had been able to render 
some service to our first line of defence. He was, 
of course, a stout advocate of the national faith 
that the maintenance of British maritime supremacy 
is essential, not merely to the well-being, but to the 
existence of the Fmpire. Further than this, he 
regarded it as imperative as a guarantee of peace on 
the high seas. ‘‘ Our warships,” he once remarked, 
“are the guardians, our merchant ships the mes- 
sengers of peace.” 

One of Sir William’s great institutions while at 
the Admiralty was the organisation of the Royal 
Corps of Naval Constructors, which was brought 
about. if we remember rightly, in 1883. It was the 
collecting together into one corps of all the trained 
architects in the Admiralty service, and it has been 
of immense service. 

On his retirement Parliament voted a special grant 
to him in recognition of his services. Subsequent 
to his recovery from the illness which had overtaken 
him, Sir William commenced business on his own 
account as a consulting naval architect, and his help 
has been sought in connection with the design and 
construction of very many merchant ships and liners. 
To attempt to give anything like a complete list of 
the vessels for which his skill and experience were 
requisitioned would be an impossibility. Suffice it 
to say; that his services were in constant requisition, 
and that among the principal ships in the design of 
which he took a leading part was the Cunard liner 
Mauretarria. He was, we believe, a director of the 
firm of Swan, Hunter and Wigham Richardson 
during the building of this magnificent specimen of 
naval architecture. He had from the outset taken a 
deep interest in the steam turbine, and he had a great 
respect for the Hon. C. A. Parsons, to whose labours 
is due the introduction of this type of machinery 
for ship propulsion. It is understood that Sir William 
was largely responsible for the choice of turbine 
machinery for the Mauretania. 

Sir William had, at any rate, one opportunity 
of returning to naval construction after he retired 
from the British Admiralty. A foreign Power 
strove to induce him to undertake the remodelling 
of its navy, but he refused. There was no man 
more patriotic than he, and he held that in order to 
be of any real service he would have to make use 
of knowledge which he had acquired while in the 
service of his own country. This he held would be 
detrimental to her interests; and so, again, we find 
him putting the welfare of his native land before 
private gain. 

Possibly because of the labour with which he had 
had to acquire his own education and training, Sir 
William was always in the forefront of any movement 
which tended to increase the facilities for education 
afforded to engineers and naval architects. We have 
seen how he devoted a great part of his energies to 
his professorship in naval architecture ; but this was 
by no means all. One example among many may be 
given. In 1903 he was made chairman of a Committee 
on the Education and Training of Engineers, which 
was appointed by the Institution of Civil Engineers. 
This Committee. which came to be known as Sir 
William White’s Committee, investigated the subject 
most thoroughly for two and a-half years, and its 
report was of a far-reaching character. We cannot, 
of course, go into its findings in detail, but we may 
just say that one of its leading enunciations was that 
the practical training of the youth should be divided 
into two parts, of which the preliminary stage should 
consist in all cases of at least a year spent in mechani- 
cal engineering workshops. This, it was held, was 
desirable even when students did not contemplate 
devoting themselves at a later stage to mechanical 
engineering pure and simple. Commenting on the 
report at the time, we said: “It is . the 
finest attempt that has ever been made to standardise 
teaching by finding out the opinion of all sorts and 
conditions of engineers who are competent to give 
valuable opinions. It is marked throughout by strong 
common sense, and by the recognition of the fact— 
a fact which is too often overlooked—that education 
must provide for the average, and not for the excep- 
tional, boy.” 

It is doubtful whether any man was ever connected 
either in an ordinary or in an honorary capacity with 
more scientific bodies than was Sir William White, 
or had received a greater number of honorary distinc- 
tions. He was a Fellow of the Royal Society, and had 
been President of the Institutions of Civil Engineers, 
Mechanical Engineers, and Junior Engineers, and of 
the Institute of Metals. He was President-elect 
of the British Association, of which in years past he 
had been sectional president. He had been chair- 
man of the Council of the Society of Arts. He was 
Honorary Vice-president of the Institution of Naval 
Architects ; foreign member of the Royal Academy 
of Sciences of Sweden; honorary member of the 
Association Technique Maritime, of the American 
and Canadian Societies of Civil Engineers and of 
the American Societies of Mechanical Engineers and 
Naval Architects, of the Society of Engineers, of the 
Institution of Engineers and Shipbuilders of Scot- 
land, of the North-East Coast Institution of Ship- 
builders and Engineers, of the Liverpool Engineering 
Society, and of the Aberdeen Association of Civil 
Engineers. He was Past-Master of the Shipwrights’ 
Company of London and a member of the governing 
body of the Imperial College of Science and Tech- 
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nology. He was a Knight-Commander of the Order 
of Dannebrog of Denmark, and had received the 
following honorary degrees :—LL.D., Glasgow ; D.Sc., 
Cambridge, Durham, and Columbia University (New 
York) ; and D. Eng., Sheffield. He was also a Fellow 
of the Royal Society of Edinburgh and a member of 
the Royal Institution. Among other distinctions 
conferred on him was that of the John Fritz Medal. 
This was awarded in 1911 by a special board appointed 
by the four great American engineering societies— 
Civil, Mechanical, Electrical, and Mining—for his 
achievements in naval architecture. He was made 
Knight Commander of the Bath in 1895. 

Sir William was a constant attendant at the 
meetings of all the societies to which he belonged in 
London and at many of those in the provinces. 
He was competent to speak on a vast number of sub- 
jects, and he never let slip an opportunity for doing 
so if he thought he could in any way throw light 
on the matter. His presidential addresses were 
always marked by a thoroughness and facility of 
expression which were themselves indices of the 
man’s character. His address as President of the 
Institution of Civil Engineers, for instance, was a 
splendid commentary on the history of shipbuilding 
during the period of his life till the date on which it 
was delivered in 1903. Moreover, he was always 
willing to give ungrudgingly and unstintedly his 
labour and assistance in any cause connected with 
these societies which were directed towards improving 
their status and utility or for the general good of 
the members. 

Sir William was a man of the most engaging 
manner, and was an orator of the first rank. He 
was possessed of a natural gift of expression such as is 
bestowed on few. He was one of the most fluent 
speakers of his time, and this in spite of an imperfec- 
tion in speech, for he lisped and had difficulty in pro- 
nouncing some of the letters. Moreover, when he 
spoke he was always worth listening to, whether or 
not the subject with which he was dealing was one of 
those which he had made his own. He was a man 
of the highest integrity and of sterling honesty, 
and, as we have seen, a patriot who did not hesitate 
to deny himself for the good of his country. It is 
reported that the late Sir Henry Campbell Banner- 
man said of him, “‘ He is a man.”’ 

Sir William’s body was interred in Putney Cemetery 
on Monday last, a very large company of our leading 
engineers and shipbuilders attending the ceremony. 
There was also a memorial service at St. Margaret’s 
Church, Westminster, which was also numerously 
attended. 

In addition to many other distinguished engineers, 
representatives from practically every institution 
in the country attended either the funeral or the 
service, and, though we cannot, for lack of space, 
give a list of all those present, we may say that Mr. 
Latham Bradley, the senior member of the staff 
of the Institution of Civil Engineers, represented 
Sir William’s old friend, Mr. James Forrest, the veteran 
Hon. Secretary of the Institution. 

It is not only this country which mourns the loss 
of Sir William. Messages of condolence are being 
sent in from all parts of the world. We have received 
from the Institution of Naval Architects, with a 
request that they may be published, the following 
notes from Germany and Italy :— 

Message from the President of the Schiffbau- 
technische Gesellschaft :— 

“T am deeply afflicted by the lamented 
death of Sir William H. White, late Honorary 
Vice-President of your Institution, and have the 
honour to convey the most profound sympathy 
of the Council of the Schiffbautechnische Gesell- 
schaft for the great loss you have sustained. 
Members of both societies will, I am sure, join 
in mourning the sad loss which both human 
culture and technical science have suffered. 

(Signed) BUSLEY, 
President of the 
Schiffbautechnische Gesellschaft.”’ 

Message from Signor Salvatore Orlando, President 
of the Italian Society of Naval Architects :— 

** Please accept our deep feelings of condolence 
on the death of Sir William White, the great 
master of naval architecture, from Collegio degli 
Ingegneri Navali e Meccanici and myself per- 
sonally. 

(Signed) SALVATORE ORLANDO.” 

A similar letter was also received from the French 
Association Technique Maritime. 

It may be added, perhaps, that of all the many 
institutions to which he belonged Sir William probably 
loved that of the Naval Architects the most. He 
joined it as long ago as 1871, and if he did not con- 
tribute a paper or note to its annual ‘* Proceedings ”’ 
it was the exception rather than the rule. The fore- 
going notes show that not only was he honoured by 
his own country’s societies, but by those of other 
countries, who have thus shown their sympathy with 
us in our loss. 


WALTER MARTIN MUSGRAVE. 


By the death of Mr. Walter Martin Musgrave, 
Bolton has lost a well-known and highly respected 
personality. Mr. Musgrave was head of the old- 
established firm of steam engineers, John Musgrave 
and Sons, Limited. His death occurred rather 


suddenly at Southport on February 27th. He had 
taken an active part in the municipal, commercial 
and social affairs of this prosperous Lancashire town 
for many years, and the misfortunes which had 
recently heen associated with the firm which bears 
his name probably had much to do with his somewhat 
early death. Mr. Musgrave was a Justice of the Peace 
for the borough as well as for the County Palatine 
of Lancaster. For some years he acted as thie 
chairman of the Bolton Chamber of Commerce. 
He took a special interest in educational matters, 
and identified himself in a highly intimate degree 
with the Bolton Technical Education Committee. 
He formed one of a deputation sent by the Bolton 
Corporation to the Continent some years ago to study 
the continental systems of education. Mr. Musgrave 
was a member of the Institution of Mechanical 
Engineers and the Iron and Steel Institute, and left 
a widow, four sons and a daughter. Mrs. Musgrave, 
however, only outlived her late husband by two days, 
her death occurring on Saturday last. 


IRWINE JOHN WHITTY. 


THE death is recorded of Mr. Irwine John Whitty, 
M. Inst. C.E., who died at his home, Redland, Bristo!, 
on February 22nd, aged seventy-three years, from an 
attack of pneumonia after only two days’ illness, 
Mr. Whitty was a son of the late Rev. Henry Whitty. 
rector of Kilrush, and grandson of the tate Arch- 
deacon Whitty, of Ennislymon, Co. Clare, and after 
assisting in the construction of the Cork and Bandon 
Railway, he went to India, where he was engaged in 
the surveys and construction of the Chord Line and 
other parts of the extensive system of the East India 
Railway Company. He was afterwards appointed 
general manager of this company’s large collieries 
at Giridhi, subsequently being engaged in the con 
struction of the Bengal-Nagpur-Tirhoot line, the 
Darjeeling and Himalaya Railway—in which he over 
came the serious difficulties of gradients by circula: 
| loops—and other important appointments. He re- 
| tired home after a long active service. 





H. A. TRISTRAM. 


THe death is announced as having taken place on 
Saturday, February 22nd, of Mr. H. A. Tristram, the pro 
prietor of the Andrews-Hawksley Patent Tread and 
Engineering Company, of Columbia Works, Preston-road, 
Poplar. 








Bruce Peesies’ Starr Bati,—The annual staff ball in con- 
nection with the firm of Bruce, Peebles and Co., Limited, was 
held last Friday evening in the North British Station Hotel, 
Edinburgh, and as usual a large gathering was present. At 
the supper, which was interposed between the two halves of 
the dancing programme, the usual toasts were proposed, the 
chairman (Mr. Lee Murray) first of all, of course, proposing 
“The King.” Mr. R. Graham then gave the toast of “* The Firm 
of Bruce, Peebles and Co., Limited,’’ Mr. Alexander Mackenzie 
(director) replying. Mr. J. H. Buating proposed “ Our Guests,” 
and on behalf of the guests Mr. Alexander Robertson-Durham 
replied ; but the toast of the evening was that of ‘* The Chair 
man ’’(Mr. Lee Murray), proposed by Mr. 8. E. Bastow, who in 
the course of his remarks took the opportunity of making « 
presentation to Mr. Murray, who has just retired from the 
position of general manager, having been appointed to a seat 
on the board of directors. The presentation took the form of an 
album bound in morocco and containing, in aldition to an 
illuminated address, the signatures of between six and seven 
hundred members of the staff and works. Mr. Murray, in his 
reply and after returning thanks for the album and good wishes, 
emphasised the importance of giving to the new joint general 
managers, Mr. 8S. E. Bastow and Mr. J. H. Bunting, the same 
support which had been loyally given to him during his whole 
tenure of office. The evening was a great success. 

Roya InstirctTion.—A general meeting of the members 
of the Royal Institution was held on Monday afternoon, the 
3rd inst., Sir James Chrichton-Browne, Treasurer and Vice- 
president, in the chair. Mr. T. W. E. Davenall, Mr. P. M. 
Deneke, Mr. H. Trevelyan George, Mr. H. G. Gillespie, Mr. W. V. 
Graham, Lady Heath, the Hon. Marguerite de Fontaine Drever 
Joicey, Mr. J. A. Law, Rev. J. Marchant, Dr. W. A. Milligan, 
Mr. D. W. Moncur, the Hon. Mrs. R. Parker, Mrs. Carson 
Roberts, and Miss Tatlock were elected members. The Hon. 
Secretary announced the decease of the Right Hon. the Earl 
of Crawford, Mr. George Matthey and Sir William H. White. 
members of the Royal Institution, and resolutions of condolence 
with the relatives were passed. The following are the lecture 
arrangements at the Institution after Easter :—Dr. A. S. Wood- 
ward, two lectures on Recent Discoveries of Early Man. Pro- 
fessor W. Bateson, Fullerian Professor of Physiology, two lectures 
in continuation of his before Easter course on the Heredity of 
Sex and some Cognate Problems. Professor W. Stirling, three 
lectures on Recent Physiological Inquiries : (1) Protective and 
other Reflex Acts; (2) Equilibrium and the Sixth Sense; (3) 
Ductless Glands and their Dominating Influence. Professor 
T. B. Wood, three lectures on Recent Advances in the Produc- 
tion and Utilisation of Wheat in England. Dr. E. Frankland 
Armstrong, two lectures on: (1) The Bridge into Life; (2) 
Colour in Flowers. Professor J. Garstang, three lectures on 
the Progress of Hittite Studies: (1) Recent Explorations ; 
(2) Religious Monuments of Asia Minor ; (3) Cults of Northern 
Syria. Mr. Edward Armstrong, two lectures on Florentine 
Tragedies: (1) The Exile of Dante ; (2) The Burning of Savona- 
rola. Professor W. J. Pope, three lectures on Recent Chemical 
Advances : (1) Molecular Architecture ; (2) Chemistry in Space ; 
(3) The Structure of Crystals. Mr. A. M. Hind, two lectures on : 
(1) Van Dyck and the Great Etchers and Engravers of Portrait ; 
(2) Rembrandt’s Etchings. Professor Sir Walter Raleigh, 
three lectures on: (1) Boccaccio; (2) Medieval French 
Novelists ; (3) Chaucer. Mr. H. A. Humphrey, two lectures 
on Humphrey Internal Combustion Pumps. Professor E. 
Rutherford, three lectures on Radioactivity: (1) The Alpha 
Rays and their connection with the Transformations ; (2) The 
Origin of the Beta and Gamma Rays and the connection between 
them; (3) The Radioactive State of the Earth and Atmos- 
phere. The Friday evening meetings will be resumed on 
April 4th, when Mr. James J. Dobbie will deliver a discourse 
of the Spectroscope in Organic Chemistry. Succeeding dis- 
courses will probably be given by Mr. C. J. P. Cave, Dr. 'T. M. 
Lowry, Professor J. Garstang, Mr. H. G. Plimmer, and other 
gentlemen. 
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RAILWAY MATTERS. 


To prevent the nuts rusting on track bolts the trackmen 
on the Pittsburgh and Lake Erie are supplied with a brush 
and a can of inferior grade lubricating oil. About once 
a year they oil the nuts with the brush as they make their 
regular track inspections. It is found that this practice 
very largely eliminates the necessity of cutting the nuts 
with a chisel when disconnecting the rail, and the propor- 
tion of bolts fit for further use after removal is much above 
the average. 





Ir has been decided to build a line of railway 
conneeting Coroata with Belem, crossing a very important 
avricultural belt, an extremely rich region of auriferous 
mines, the ore from which is considered to possess an 
exiremely large proportion of gold, anda rubber district. 
The railway will form the last section of the railway 
system constructed by the Federal Government in Northern 
Brazil, and will in the near future connect Rio de Janeiro 
with Belem. K 


THe Buenos Ayres Great Southern Railway, already 
the longest system in Argentina, has outlined a compre- 
hensive construction programme for the year 1913. The 
principal undertaking is the new connection with Chile. 
This line has now been opened to traffic as far as Sennilosa, 
about twenty miles west of Neuquen and about 180 miles 
from the Chilian border. The company will at once pro- 
ceed with the remaining section. This will enter the 
Cordilléras, and an immense arhount of rock blasting will 
have to be undertaken. ‘T'wenty tons of dynamite have 
already been sent to the spot where the blasting is to begin, 
while the staff of labourers has been materially increased, 
the contractors recognising that they have before them one 
of the most difficult, as well as the most costly portions of 
the work. The company will also commence the con 
struction of the branch line from Alvarez Jonte to Lezama. 
Other branch lines to be taken in hand within the course 
of the next few months will include one from San Vicente 
to Villanuéva and another from Darwin to Conésa. 


To avoid the inconvenience of smoke and dirt in the 
erecting shop is it usual, where there is a running shed 
located conveniently in relation to a large repair shop, to 
place locomotives therein when preparing them for the 
road tests. The operation of firing-up, that is, getting 
the fire-box to work for raising steam in the boiler, is 
necessarily attended by the creation of smoke in consider- 
able volume, and this, in the erecting shop, where work is 
being conducted on other engines, cannot very well be 
tolerated. According to the Railway Age Gazette,the matter 
has received attention in America, and on the Delaware, 
Lackawanna, and Western Railway a special “ firing-up ” 
house has been erected in connection with the locomotive 
repair shops at Scranton, Pa. This building is situated 
directly across the transfer table from the-main machine 
and erecting shop, and is used for housing the locomotives 
while the tenders are coupled on and made ready for ser- 
vice, and while they are being fired up for trial trips on 
the road. The building is equipped with four tracks, 
each having a 50ft. pit of concrete construction. It is 
heated by steam and lighted by electricity. Smoke jacks 
are provided at the end of each pit so that locomotives 
may be either headed or backed in. 


THE first of a new type of four-cylinder simple express. 


engine is now running its trial passenger trips On 
the London and North-Western Railway. It is of tHe 
4-6-0 type, with coupled wheels 6ft. 9in. in diameter. 
The cylinders are 16in. in diameter and the stroke 26in., 
and Walschaerts’ valve gear is fitted in the outside position 
—a new departure on the London and North-Western 
Railway, and seldom adopted in this country, though 
common on the Continent. The boiler is 14ft. 6in. long 
and 5ft. 2in. in diameter, with a  Belpaire fire-box 
and large extended smoke-box. A sloping grate, super- 
heater and mechanical lubrication apparatus are fitted. 
The steam pressure is 200 lb. per square inch. The 
splashers, which extend along the frames, are so deep 
as partially to cover up the outside valve gear and 
_maintain the neat, compact appearance associated with 
Crewe engines. Two regulator handles are provided, 
one being very long, and there are four narrow, elongated 
windows in the cab, the size of which is somewhat 
restricted because of the obstruction caused by the Bel- 
paire fire-hox and because the loading gauge does not 
permit a higher and wider cab. The engine is to be 
named after the chairman of the company, Sir Gilbert H. 
Claughton, and nine others that are on order will be called 
after other directors. These engines will be the largest 
and heaviest on the London and North-Western Rail- 
way. 

In an article which recently appeared in The Times 
on ** Maintenance of Railways,” it is pointed out that a 
feature in the accounts of railway companies for the 
second half of last year is the increase in the amount 
spent upon maintenance works. This particular item is 
one which for various reasons has shown a gradual in- 
crease during recent years. One cause is in the increasing 
weight and speed of trains, which it is obvious throws 
an additional responsibility upon the engineer who is 
concerned with the upkeep of the permanent way. Not 
only have heavier rails had to be laid, but engineering 
structures which served the needs of previous years have 
had to be replaced by modern works more adequate to 
meet the heavier rolling loads of the present day. Some 
portion of the additional cost of railway maintenance 
is also to be attributed to the higher prices of materials, 
but during the past half-year an abnormal cause has 
affected railway maintenance in the shape of heavy 
rainfall and flood water. It is estimated that on many 
railways the increased cost of maintenance averaged 
50 per cent. above normal. The principal effects of the 
heavy rainfall of last summer were experienced in the 
Eastern Counties, both the Great Eastern and the Great 
Northern and Midland joint lines being seriously affected 
by the heavy rainfall on, August 27th last, when 7}in. 
of rain fell'in the Norwich district in the course of twenty- 
four hours. This deluge followed heavy rains during the 
month, the total rainfall for August in the Norwich district 
being 11.27in., which compares with an average annual 
ra‘nfall in this district of 20in. The result was that 
the rivers of the district were in heavy_flood. 





NOTES AND MEMORANDA. 


Tue launch of the Andrea Doria, the Italian Dread- 
nought laid down in the middle of February, 1912, has 
been officially fixed for March 30th, and will take place 
in the presence of several members of the Royal family. 





Tue Tosi turbines put on board the Italian “ scouts ” 


lately built at Naples have given excellent results at their 
trials, in which the boats made an average of 35 knots 
during a three hours’ trial, instead of the contracted speed 
of 30 knots in ordinary trim, and’steamed 32 knots with 
the maximum load on board. The fuel consumption 
results were also most satisfactory. 


IN a recent paper read before the Yorkshire Section of 
the Institution of Electrical Engineers, Mr. K. Cox gave 
some figures relating to the capital outlay and working 
charges for a small electrical power station of 650 kilowatts 
capacity equipped alternatively with (1) a steam turbo- 
alternator, (2) two gas engine driven dynamos, and (3) 
two oil engine driven dynamos. The capital outlay 
included buildings and auxiliary appliances in each case. 
For steam, gas and oil the capital costs were, in order, 
£8850, £9640, and £11,080. For larger stations the 
advantage in favour of the turbine plant would be more 
marked, and slightly in favour of the gas plant as against 
the oil engine. 


AccorDINnG to African Engineering, Professor W. W. 
Strong, of Pittsburg University, points out that although 
application of electrical precipitation to the smoke problem 
has not as yet been tried on a commercial scale, laboratory 
experiments indicate that the problem is essentially the 
same as that of the precipitation of fumes and dust. 
While the brush form of discharge from points is only a 
good precipitation agent when the current of gas is small, 
the corona discharge is effective for much greater velocities 
of the gas containing the suspended particles. Under 
these conditions the suspended particles need remain 
but a short time in the region where the corona discharge 
is taking place, so that the size of the precipitation chamber 
can be greatly reduced. The mechanical difficulties of 
keeping the electrodes properly adjusted and cleaned 
are probably as great as the electrical part of the problem. 


Ir is frequently maintained, states the Motor News, 


‘that the worm drive is not efficient, but no doubt this is 


largely due to the fact that so many firms adopted it 
without having the facilities or the knowledge for its 
proper production. In a recent test carried out by the 
National Physica] Laboratory, the average efficiency of 
three high-grade worm drives came out at 95 per cent. 
The lowest efficiency, which was obtained at low speeds 
and under heavy loads, was 93.1, and the highest efficiency, 
which was attained between the speeds of twenty and 
twenty-five miles, was 95.5. This, our contemporary 
remarks, is certainly a high efficiency, and it would be 
exceedingly interesting if a similar test of a high-grade 
bevel drive could be carried out. There must be always a 
loss in the transmission system, and certainly there is 
not much margin for an appreciable difference between the 
two forms. 


IN a paper read on February 26th before the Birmingham 
local section of the Institution of Electrical Engineers, Mr. 
T. P. Wilmshurst, electrical engineer to the Corporation 
of Derby. stated that electrical heaters for the supply of 
hot water in a London household saved the consumer 
734 per cent. in actual outlay as compared with a gas 
circulation heater which had been previously used, besides 
which there was an economy in the cost of decorations. 
In the house where these heaters were in use the family 
consisted of seven persons, including two children. Three 
baths were taken daily, and hot water was continually 
available. One 300-watt heater, with a 1000-watt 
auxiliary unit, and one 200-watt heater were installed. 
Mr. Wilmshurst does not state what was the cost of the 
installation of the heaters, wiring, and switches, so that 
his figure of 74 per cent. saving over gas does not help to 
form a true comparison between the two systems. 


THE principles of wireless telegraphy have been 
adapted to means for detecting thunderstorms. A 
small aerial wire, similar to that used for wireless 


telegraphy, collects the electricity from the atmosphere 
and transmits it to a coherer, or detecting device, 
connected to the earth. When an atmospheric discharge 
takes place the electricity produced passes from the aerial 
wire, through the coherer, to the earth, and closes a deli- 
cate electric circuit, when a needle is jerked. This needle 
traces a line on a piece of paper attached to a revolving 
cylinder. Each jerk of the needle caused by a discharge 
of atmospheric electricity produces a V-shaped deviation 
in the line traced. In order to measure the actual strength 
of electrical disturbances in the atmosphere a special 
apparatus has been designed. A delicate detector is 
connected with a sensitive meter, a pointer on the dial of 
which registers the strength of the discharges. The aerial 
wire collects the electricity from the atmosphere and dis- 
charges it through the detector. The pointer of the meter 
then indicates the amount collected. 


In an article on the ‘‘ Household Battery,” which 
recently appeared in the Electrical Review, it is pointed out 
that one of the most common household troubles is the 
failure of the electric bells. In the majority of cases the 
trouble is due to a defective condition of the battery ; 
and this is usually due to the fact that the battery was put 
to work, in the first instance, whilst in an improper con- 
dition. Assuming that the cells are of the wet Leclanché 
type, the mistake is commonly made of putting such a 
quantity of sal ammoniac in the jars that the solution is 
not only saturated, but there is a large quantity of excess 
crystals. The result of this is that “creeping” takes 
place, and the terminals are attacked and the connections 
rendered faulty. It will be found that 230z. of sal 
ammoniac is quite sufficient to charge a No. 2, or quart 
size, battery. Another fruitful source of trouble is the 
use of zines which have not been thoroughly amalgamated. 
However commercially pure the zinc may be, there is 
bound to be local action unless this point is attended to. 
The use of lead caps on the carbon plates is a mistake 
which is still made by ‘some manufacturers, as these are 
soon attacked and eaten away. Carbon-capped plates 
are perfectly satisfactory, and should always be selected. 





MISCELLANEA. 


THE second 50,000-ton liner of the Hamburg-Amerika 
Line, the sister ship to the Imperator, will be launched on 
April 3rd. The Prince Regent of Bavaria, who has 
consented to act as sponsor to the vessel, will be repre- 
sented at the ceremony by his son, Prince Rupprecht. 
The Imperator will sail on her maiden voyage on May 24th, 
after undergoing exhaustive trials. 


In the course of a lecture which he delivered recently 
before the Royal College of Physicians, states the Elec- 
trician, Dr. A. J. Jex-Blake said that various suggestions 
had been made as to the strength and nature of the current 
which should be used and the method of its application 
to the criminals ‘electrocuted in America. The upshot 
of a discussion which had taken place on the subject was 
that a high tension alternating current was used with 
large electrodes fixed to the héad, neck, arms, legs, and 
elsewhere ; the current was turned on several times in 
each case, and for periods lasting up to 70 seconds or more. 
Fach execution lasted from 3} to 8 minutes. Giving some 
statistics as to deaths accidentally caused by electricity, 
he said that in England and Wales 183 persons lost their 
lives through contact with ‘live wires during the first ten 
years of the present century, while about 200 people were 
thus killed annually over the whole of Europe. 





Ir is reported that experiments are in progress with a 
new design of shell for the Navy’s new 13.5in. guns, which, 
if adopted, will increase the effective fire of the gun. 
A provisional patént has been granted the inventor for 
the design, which has already been brought to the notice 
of the naval authorities. It is claimed for the new design 
that when considered in connection with the broadside 
fire of ten 13.5in. guns, it will enable about 2000 Ib. of 
high explosives, such as lyddite, to be exploded, and a 
most important feature of the shell is that it can be fired 
with the present service chamber pressures and muzzle 
velocities, thus avoiding any interference with the existing 
effective fighting range and established methods for 
sighting and manipulating the gun-fire. The principal 
advantage in the construction of this shell, beyond its 
high carrying capacity in volume of explosive, is said to 
be in the fact that the explosive is detonated nakedly 
on the surface of the armour plate attacked, creating 
infinitely more local and structural damage than is possible 
with any type of armour-piercing projectile as at present 
constructed. 

AN important and extensive scheme for the improvement 
of the river Tees so as to facilitate the navigation and 
launching of vessels of heavy tonnage has been approved 
of by the Tees Conservancy Commissioners. Under the 
scheme Messrs. Richardson, Duck and Co., shipbuilders, 
have agreed to give to the Commissioners, free of charge, 
an area of 991 square yards, being part of the company’s 
shipbuilding yard, for the purpose of widening and improv- 
ing the river at that particular point. In return the 
Commissioners agree to construct a new wharf or quay 
450ft. long along the frontage of the land agreed to be 
given up by the company and to remove the existing breast- 
works and shear legs. The estimated cost of the scheme is 
£8235, and having regard to the congested state of that part 
of the river, owing to vessels of heavy tonnage béing built 
and moored there and the general difficulty of navigating 
vessels in the port of Stockton, the Commissioners unanim- 
ously decided at their meeting on Monday that the scheme 
should be carried out, subject to the statutory consent of 
the Board of Trade. Several other extensive alterations 
and additions are already in progress on the Tees, including 
the erection of a new shipyard at Billingham Creek and 
two new graving docks at South Bank. 


A FATAL scalding caused by the blowing off of one of 
the caps of an economiser at a mill at Liverpool, recorded 
in Board of Trade Report No. 2162, illustrates the danger 
that attends the tightening up of external hand-hole 
covers under steam pressure. The cap, which was of 
oval shape, and fitted over an opening 2}in. diameter, 
was secured by means of two bolts, gin. diameter, 
and the joint between the cover and flange was made with 
packing material about jin. thick. It appears that as 
the cap was leaking slightly the engine attendant pro- 
ceeded to tighten it up with a 9in. spanner, and while 
in the act of doing so the cap was blown off, and the man 
so seriously scalded that he died a few hours afterwards. 
The report ‘states that judging from the appearance 
of the fracture, the bolt was of good average quality, 
and given fair treatment was sufficient for the purpose 
intended, but it is desirable to point out for the benefit 
of all boiler attendants that a nut of a gin. bolt can be 
easily twisted off with a spanner Qin. long, and that any 
attempt to tighten up the caps of economisers while at 
work is a direct contravention of the makers’ specific 
instructions that under no circumstances should any of 
the joints be interfered with whilst under pressure. 


WHEN we consider carefully the relation of the Panama 
Canal to European trade between Europe and Australia 
and Japan it is easy to see a possibility of the motor ship 
helping the Canal. Under present conditions, says the 
Motor Ship and Motor Boat, it would appear that the 
advantages of European ships travelling via Panama 
instead of Suez are somewhat questionable, particularly 
in view of the very long voyages without possibility of 
re-coaling. Such long voyages must necessarily limit the 
speed of the ship, since at slightly higher speed the coal 
consumption is so much increased and the necessary 
bunker space correspondingly enlarged. In other words, 
when ships have to make very long voyages without being 
able to bunker on the way there is a comparatively low 
limit of speed which is possible. Hence, if ships have to 
depend entirely up n coal, the prospect of the Panama 
Canal will not be so bright as regards the European- 
Australian trades. However, these disadvantages are 
yreatly minimised by the employment of motor ships, 
or even steamships, in which oil fiel is burned under 
boilers, and it seems likely that the advent of the motor 
ship will help the Panama Canal, inasmuch as it will be 
an advantageous route for such a ship. Preparations are 
being made on the Canal for storage of large quantities 
of oil, and, as it seems likely that the Mexican oilfields 
will develop prebably more than those in any other part 
of the world, it is highly imprebable that the price will be 
high, 
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Railway Troubles. 


THE position on the Midland Railway has altered 
for the better in the last few days. The statement 
issued by the company has removed some doubts 
and put a clearer issue’ before the public, and the 
excellent letter by the Chairman: of the Midland, 
Mr. Murray Smith, shows the willingness of the 
company to adopt a conciliatory attitude. The 
statement we reprint on another page, with the 
Amalgamated Society’s comments on it. We also 
reprint Mr. Murray Smith’s letter. 

Whoever reads the two statements with care and 
without prejudice must perforce feel that there is 
much arguable matter in them. With the facts of 
the Richardson case the union does not quarrel. It 
admits that the guard disobeyed the order of the fore- 
man and of the train controller when he was put into 
direct telephonic communication with him. It 
does not admit that Richardson’s behaviour was offen- 
sive, but that is not a very material point. On the 
other hand, it refuses to admitthat any intimation had 
been given that the rules could be overridden by verbal 
instructions, and it asserts that had any mishap 
occurred to Richardson’s train he would have been 
held liable by the Board of Trade for an infraction 
of the rules. Hence, when the whole matter is sifted 
down it comes to this : on.one side the men aver that 
the rules are binding and can only be overridden by 
written instructions, whilst on the other the company 
affirms that the rules are not absolutely binding and 
that the train controller has power to override them 
by verbal orders. If there ever was a case that could 
be settled by peaceful argument surely this is it, 
and if the issue were a straight one the attitude of 
the men would be wholly incomprehensible. It is 
very desirable that the public should grasp this fact 
firmly and not be led from the clear point at issue by 
arguments ‘“‘ about it and about.” The real point, 
we repeat, is whether Richardson was dismissed on 
insufficient grounds or not. That is a matter which 
could be readily investigated by an independent 
arbitrator and settled quite definitely one way or the 
other. But the men have refused point blank to 
submit the case to inquiry unless Richardson is first 
reinstated. That is clearly unreasonable. The 
employers have a perfect right to discharge whom they 
will and without offering any reason, as long as they 
give due notice or the equivalent in wages. There is 
no question here of wrongful dismissal for all the 
proper forms of discharging a servant were observed. 
Hence the reasonable attitude for the men to take up 
is to appeal for Richardson’s re-engagement on the 
plea that in disobeying orders he had acted under a 
misapprehension. An admirable opening for this 
course is afforded by the chairman’s offer. If that 
were done, and if the cause were laid before an inde- 
pendent arbitrator, all this talk of striking would 
go to the winds and we should learn without trouble 
what is the relative value on our railways of written 
rules and verbal orders. Now it is just this that 
the men will not do. They do not want to have 
Richardson’s case investigated ; they do not want 
to see the matter settled peacefully. Whoever will 
read the fiery-speeches of last Sunday cannot fail to 
conclude that they are seeking a quarrel and that an 
attempt is being made to put the blame upon the 
company. We ask the public with the main facts of 
the case before it to say, wherever the wrong may be, 
whether it is-of sufficient’ importance to involve the 
country in turmoil. For ourselves we do not hesitate 
for an instant to assert that it. is not, and that~the 
attempt to magnify it is prompted by no more nor 
less'than.a desire to stir:up public feeling against the 
Midland Company. The. public is not infrequently 
too ready with its sympathy where it thinks hardship 
has been suffered, and it tolerates retaliation on an 
altogether disproportionate scale. The case of Knox 





on the North-Eastern Railway cannot be forgotten, 
and the parallel it has in the case of Richardson must 
be observed. The two affairs are on all fours. In 
both instances the men accused the companies of 
discharging men without proper cause. On the 
North-Eastern they plunged into an illegal strike and 
put themselves in the wrong; on the Midland they 
are more cautious. Can anyone doubt that if 
Richardson were taken back to-morrow some other 
example of alleged injustice would be found the day 
after? Do not let us blind our eyes to the facts. 
This is not a single issue. The men are not inspired 
with the single desire of getting what they deem to 
be an injustice repaired; we may even infer that 
many of them do not care much whether it 
is repaired or not. What they do want is another 
trial of strength, for they are persuaded that 
every blow they give the companies brings them 
nearer the ideal which their spokesmen have set up 
for them—higher wages, fewer hours, a nation- 
alised railway system, and above all recognition of 
the unions. The ‘speeches of’ the last few days 
confirm this view, and if further support were 
needed we have the resolution passed at Unity 
House on Wednesday, a copy of which has been 
sent to the Midland Company, The terms of this 
resolution are set forth on page 261, and we invite 
particular attention to the following passage :-—“‘ We 
therefore resolve to insist upon the reinstatement of 
Richardson, together with an undertaking that when 
men are asked to vary any printed rule or instruc- 
tions, written authority shall be given to the em- 
ployés so requested.” We have italicised the word 
undertaking. for it is the key to the real meaning. 
The Amalgamated Society, in asking for an ‘“ under- 
taking,” is asking recognition. Needless to say, the 
company will give no such undertaking to the 
union, for it was specifically decided by the Royal 
Commission in 1911 that the unions need not be 
“ recognised.” But the demand for such an under- 
taking is an attempt to force the company to 
do something at the bidding of the Amalgamated 
Society. It reopens the whole question, and that 
it has been made shows, we think, conclusively the 
real object of the disturbance over the dismissal 
of Richardson. 

We desire on this occasion to insist on one point 
and one point only, and though much might be said 
about the railway rules and “the introduction of a 
new system on the Midland, we do not want to turn 
attention from this single fact. It is this. The 
matter in itself is not worth all this turmoil ; it is not 
worth striking about. It is a small thing that could be 
settled by simple machinery in a day. Let the public 
keep that fact before it; let it resolutely refuse its 
sympathy with an outbreak based on such a 
flimsy sub-structure, and we may hope to see the 
unions come to a more reasonable frame of mind. 


Weight and Freight of Merchant Ships. 


THE designer of a merchant ship, whether he be 
employed solely by shipowners to prepare a specifica- 
tion for builders, or by builders to submit a draft 
scheme to owners, has very rarely a completely free 
hand in design ; there are variations of class, dimen- 
sions, form, speed, freight carrying capacity, design 
of propelling machinery, &c., to be considered, any 
or all of which may be limited in some essential way 
by the conditions of service for which the vessel is 
required. The problem for him is usually that of 
determining the most suitable combination within 
certain well-defined limits for the specific vessel he is 
to design ; but beyond this there is a larger and more 
comprehensive problem with which the directors of 
great shipowning businesses are vitally concerned— 
that of the relative freight carrying efficiencies of 
large as against small vessels, fast against slow—and 
in this problem designer and owner “must co- operate 
to consider the question in the widest possible way, 
untrammelled by the restriction of local or particular 
conditions, except that of the necessary formule 
to be observed in order that the ship may be an 
insurable freight carrier, such as will be accepted by 
the recognised insurance societies, Lloyd’s, British 
Corporation, Bureau Veritas, &c. To obtain such 
a comparison a standard design must be adopted which 
shall represent the ordinary “merchant ship type, and 
the assumption be made that average conditions to 
give necessary structural strength and adequate 
stability are observed. 

The broad question then narrows down to this : 
How does the margin of freight carrying displacement 
vary per ton of structural material ‘for vessels of 
differing dimensions ? It is to the question in this 
form that a paper by T. C. Tobin, M.A., read recently 
before the Liverpool Engineering Society, addresses 
itself. The standard vessel adopted for comparisons 
in this paper is classed 100 Al at Lloyd’s, and is of the 
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shelter deck type, with a boat deck over part of the 
length, the usual steel houses for officers’ accommoda- 
tion, and general equipment to conform to Lloyd’s 
and Board of Trade regulations for ocean-going 
steamers not carrying passengers. Calculations of 
weight were made for ships of the following dimen- 
sions :—300ft. by 40ft. by 24ft. to shelter deck—two 
decks ; 400ft. by 50ft. by 32ft. to shelter deck— 
three decks ; 500ft. by 60ft. by 40ft. to shelter deck— 
four decks ; 600ft. by 70ft. by 48ft. to shelter deck— 
four decks. These calculations were made for two 
degrees of fullness, .80 and .65 block coefficient, as 
representing normally the full lined tramp and the 
intermediate liner type of vessel. The weights which 
make up the displacement were grouped under head- 
ings which may be briefly stated as “ hull,” “‘ wood 
and outfit,” “‘ machinery,” “coal and consumable 
stores,” “deadweight or freight,” the latter being 
the difference shown between the sums of the pre- 
ceding four groups and the displacements of the vessels. 
* Hull” and “ wood and outfit’ weights were based 
on existing practice, “ machinery ” weights on indi- 
cated horse-power for the speeds assumed, “ coal and 
stores” for a distance of 6000 miles on a basis of 
1.6 lb. of coal per indicated horse-power per hour, and 
including an allowance for fresh water. In addition 
to these calculations for .65 and .80 block coeffi- 
cients, others were made for a “ deep type” ship by 
adding 8ft. to the depth—practically another ’tween 
deck—and also for a “* wide type ” by adding widths 
to the standard beam adopted varying proportionately 
from 10ft. on the 600ft. ship to 5ft. on the 300ft. 
ship. On these lines, by plotting curves of total light 
weight and displacement for each of the types, the 
author traced “the relative merits of various sized 
ships as instruments for manipulating total dead- 
weights.” The most striking conclusion from his 
figures is the marked advantage which the large vessel 
possesses over the small one—vessels above 400ft. 
long carry equal deadweight per ton of structural 
weights, although the speeds at which they are 
assumed to carry it are proportioned to the square 
roots of their lengths ; at the same speeds, therefore, 
the advantage of the large ship would be even greater ; 
but, as the author says, “ it does not, in the light of 
present-day experience, require a paper of this sort 
to prove that the big ship is the economical one.” 
The ~ wide type” seems to be only slightly more 
economical in the bigger ships, but there is a distinct 
gain by transition to the “deep type,” so that the 
most economical freight carrier is the large, full, 
deep, narrow type, and here we have a feature which 
may have a serious bearing on the safety of life at 
sea—as the author piquantly puts it—‘ reduce the 
navigable stability to the vanishing point, and under 
the present conditions of designing, the best possible 
weight carrying efficiency is obtained. Marine 
records would seem to show that this vanishing point 
has frequently been attained.” We agree with his 
suggestion, which has been previously made in these 
columns, that the question, from a stability point of 
view, is well worth discussing—whether beam as well 
as depth should not be associated in the freeboard 
tables with draught. On the basis adopted in the 
paper, the finer vessel, .65 block coefficient, shows at 
a great disadvantage as a freight carrier when com- 
pared with the ship of .80 block coefficient ; but this 
could not be otherwise, for the author has assumed 
differerices of speed for the two types varying from 
24 knots for 300ft. ships to 3} knots for 600ft. ships, 
as those that might be expected from the two types 
in practice ; the speeds for two ships 300ft. long of 
.80 and .65 block coefficient are taken at 10.25 knots 
and 12.75 knots respectively. In addition to this it 
will have been noticed that although comparisons are 
made in terms of lengths of ship at “* corresponding 
speeds,” the forms compared are not “ similar” 
forms—that is, the breadths do not vary directly 
with the length, but are taken as representing the 
average proportions in such vessels. This course 
may be defended as the reasonable one from the point 
of view of shipowners, because it makes the com- 
parison on ships as they are, but it entirely confuses 
the issue as a mathematical comparison of form and 
speed. ‘The writer points out, however, that if the 
speed difference assumed be ignored the full ship still 
has the advantage over the fine one, but he has not 
further considered the point, and we join issue with 
his general dictum that the only use for the finer ship 
is to adopt with it such a quality of freight load as 
to make the speed element the lucrative one instead 
of the mere weight factor. His conclusion may be 





quite true within the limits of speed he has assumed 
in the comparison, but if closer investigation were 
carried out especially at higher speeds which are 
quite common, it might be found that the finer coeffi- 
cient loses its disadvantages altogether ; the conclu- 
sion must therefore be confined to the limits covered 
by the comparison, 





To the ordinary ship designer the problem for 
solution will almost invariably be restricted to much 
more moderate limits ; length of ship for a particular 
service is not usually variable by a large amount, 
because it generally involves a corresponding addition 
to depth, and naturally a large addition to first cost. 
The problem thus becomes not so much what length 
to adopt, as what block coefficient is really necessary, 
on the dimensions, to carry a specified deadweight, 
and there is sufficient scope in combinations of these 
variables to make the problem an interesting one. 
The author’s method of comparison could be used in 
its solution, and we commend this more limited but 
perhaps more generally applicable question for his 
future consideration as a suitable corollary to the 
excellent work done on the more extended field. 
The result might shed a good deal of light upon the 
relative values of fine and full ships which run at 
moderate speeds. 


The Eight Hours Question. 


EMPLOYERS and workmen have at last got boldly 
to face the problem of a general eight-hour working 
day. The labour leaders have decreed that the 
members of all trade unions are to be balloted forth- 
with on the question of refusing to work more than 
eight hours a day, and May Ist is mentioned as the 
date of the great strike. The Labour Party is also 
to introduce a Bill in Parliament to make a general 
eight-hour day the law of the land. The ballot 
papers to be issued to the members of the unions will 
be so worded that a big majority in favour of the 
policy laid down by the leaders will be a foregone 
conclusion. It is hoped and intended that, as in 
the case of the Miners’ minimum wage movement, 
the workmen may be induced to dislocate industry, 
and that Parliament, in the moment of crisis, will 
compel all trades to adopt the system advocated by 
the Committee of the Trade Union Congress. That 
would carry with it, no doubt, the establishment 
of another network of joint boards or a new branch 
of the Labour Department of the Board of Trade 
to fix the conditions under which the various industries 
should work the eight-hour day. The agitators and 
the bureaucrats between them will soon dominate 
every phase of our business and public life, and 
domineer over us even in our private actions. Par- 
liament and industry yielded to the agitators’ demand 
for the Mines Eight Hours Act. That measure did 
more harm than good to the miners—it reduced their 
earnings, it made their working shifts more incon- 
venient, it interfered with their social customs and 
home life, and it increased the dangers of their work. 
Parliament and industry yielded to these same 
agitators’ demand for a miners’ minimum wage. 
The Wage Act, like the Hours Act, has done more to 
aggravate than alleviate discontent. In spite of that, 
the agitators desire to impose uniformity upon all 
trades. It is time both workmen and employers, 
to say nothing of statesmen, set their faces against 
these mischief-makers. 

The question of reduced hours of labour is quite 
ripe for discussion between employers and workmen 
in several trades; but uniform hours should not be 
countenanced. Under such measures as the work- 
men’s compensation law, under the limitation of 
apprentices by the trade unions, and the stipulation 
of full union wages for all men regardless of ability ; 
under pressure of fierce foreign competition; and 
under a rapid growth of rates and taxes, employers 
in several industries have been obliged to speed-up 
their workmen these late years. It is quite true 
that labour is more intense than it was half a genera- 
tion back. So is business. Had the old slackness 
been maintained several of our big industries would 
have been swamped before now. Even as it is 
we have been beaten in some lines. For example, 
as recently as 1900, we exported four times as much 
iron and steel as Germany. In 1912 the Germans 
beat us by nearly 1,000,000 tons. As a matter of 
fact, the labour leaders, by insisting upon restrictions, 
both trade union and legislative, are largely to blame 
for the fierceness cf foreign competition and the 
intens fication of labour conditions. _Workmen would 
do well to note that circumstance. They would do 
well also to observe that they are not alone in feeling 
the effects of this modern speeding-up. The engineers, 
the managers, the directors, the travellers, the agents, 
the financiers are all alike increasing speed. The 
demand for “ efficiency” has been screwed almost 
to the breaking point. Study is deeper. Examina- 
tions are more difficult. Business matters are more 
complicated. Financial responsibilities are heavier. 
If the men in dungarees have to turn out at 6 a.m., 
the men in cloth have to rack their brains many 
hours after 5 p.m. 

It is quite natural that this recent speeding-up, 
coupled with the progressive desire for more leisure, 





should lead to a movement for reduced working 
hours. And certainly the employers, as a class, wil] 
not oppose any movement likely to add to the health 
and contentment of work-people. It is merely a 
question of drawing the line at reason and within the 
limits of industrial economics. There has been no 
substantial general reduction of working hours for at 
least a generation. Meantime, conditions have 
changed, and while in some industries labour has 
been lightened through improved appliances, and 
made more healthy and comfortable, there are other 
cases where things have become worse. Clearly 
the question of reduced hours is now a practical one 
in many trades; but the establishment of a gener:| 
eight-hour day for all trades would be uniformity 
gone mad. Even in a single case like the mininy 
industry the eight-hour day has been a failure, as 
recently explained in these columns. The con- 
ditions vary between district and district. In one 
district the new law has meant the loss of week-en«! 
leisure, because the men cannot work extra hours 
on mid-week days. In other districts the three-shitt, 
arrangement has had to be adopted, and this the 
workers keenly resent. If the eight-hour day is 
a failure in a single industry, how can it succeed in 
all industries? It is not, we repeat, a reduction of 
hours that is the great obstacle, it is uniformity. 
The very theory, indeed, of a uniform working day 
is untenable. There is more fatigue in six hours 
at some jobs than in twelve at others. If we give 
the porter at the wayside station an eight-hour day, 
the blastfurnaceman will soon claim a four-hour day. 
If the night watchman is to be limited to eight hours, 
what about the armour-plate roller ? How about an 
eight-hour day at seedtime and harvest in agricul- 
ture? There are cases in which the eight-hour day 
could be, and, in fact, is, worked to the mutual satis- 
faction of capital and labour. There are many cases 
where it is impracticable, and still more where it is 
undesirable. Its general adoption, as advocated by 
the labour leaders, would do for hundreds of thou- 
sands of workers what its application to one trade 
has done for tens of thousands of miners in the North 
of England—impose upon them the distasteful 
multiple shift system, with its unnaturally long 
intervals between meals, its irregular hours of sleep 
and work, its changing and inconvenient shifts, and 
its absolute disorganisation of social and family life. 
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Radioactive Substances and their Radiations. By E. 
Rutherford, F.R.S. Cambridge University Press. 
1913. 15s. net. 

Rapioactivity is, indeed, fortunate in its leading 
exponent. By general consent Professor Ruther- 
ford’s book is regarded as pre-eminent in authori- 
tativeness and lucidity. The subject, ever widening, 
demands for its exposition a breadth of knowledge 
to which few men can now lay claim. Happily Pro- 
fessor Rutherford’s activity is comparable with 
that of any of the radioactive substances of which he 
writes, and the present volume bears witness to the 
labour and devotion he has showered on a subject 
with which his name is so intimately associated. 

The book is to be regarded as the third edition, 
under a new name, of the author’s ‘“ Radioactivity,” 
the last issue of which dates back to 1905. The pre- 
sent edition is some 120 pages larger than its pre- 
decessor ; it is also somewhat more expensive. But 
with the exception of a few pages, none of the earlier 
matter now finds a place, so remarkable is the growth 
of this most lusty stripling of science. 

The circumstances of its birth are fresh in the 
minds of most of us and are recounted in an interesting 
historical introduction by Professor Rutherford. 
In 1895 Réntgen discovered the X rays; in 1896, 
only two months later, Becquerel showed that 
uranium salts were spontaneously ‘ radioactive ; ”’ 
the following year J. J. Thomson identified the 
electron ; the discovery and isolation of the radio- 
active elements by the Curies and others speedily 
followed. The remarkable character of some of the 
later developments has attracted attention, even from 
many not specially concerned, to the recent advances 
in our knowledge of the fundamental nature of matter. 
Speculation has become reality. Radioactivity intro- 
duced us to a new type of molecule with such indi- 
viduality that each single one can be detected, regis- 
tered, and counted. ‘The alpha rays, as these posi- 
tively charged atoms of helium are called, are ejected 
from the radium atom with velocities so great— 
some 12,000 miles a second—that the impact of each 
against a fluorescent screen is attended by a visible 
flash of light—Chapter IV. The expulsion of the 
alpha ray is responsible for the recoil of the remainder 
of the radium atom. ‘These recoil atoms have been 
thoroughly investigated at Manchester during the 
last two or three years. The negatively charged Beta 
rays, also expelled from radium, move with even 
higher velocities ; the recent work of Danysz—page 
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954—has shown that in some cases the speed 
approaches within 3} per cent. of that of light— 
186,000 miles a second—and there are probably still 
faster rays. It requires about half an inch of lead 
to stop particles such as these. The Beta ray was 
early identified with the electron and the cathode ray 
of the discharge tube ; its mass proved to be about 
jsio of that of the hydrogen atom—Chapter V. 

The nature of the third great group of rays—the 
oamma rays—which radioactive materials emit, even 
now remains in some doubt. We know them to be 
electrically uncharged, and there is every reason to 
regard them as an extremely penetrating variety of 
X ray. How penetrating, one may gather from the 
fact that half a mile of air only reduces them to about 
| per cent. Against such rays it is almost impossible 
to obtain protection ; happily for radium workers it 
is unnecessary, as the rays merely pass through the 
body without ill effect. It is the alpha and Beta 
yays against which one must and can guard—Chapter 
VI. 

‘Together with the three types of rays are the various 
emanations—gases with marked radioactive pro- 
perties. Radium emanation with a density some 
111 times that of hydrogen is further unique in being 
heavier than any other gas known to the chemist. 
‘he work of Gray and Ramsay—page 48l—in 1911 
on this point is outstanding in the annals of weighing. 
‘The weight of the emanation available was less than 
yo Miligramme and a quartz microbalance modelled 
on that of Steele and Grant was devised for the pur- 

jose. This balance was sensitive to 10-9 gramme ! 

The first three hundred pages of Professor Ruther- 
ford’s book are concerned with these and other pro- 
perties of the various radiations. The electrostatic 
methods of measurement of the conductivity which 
the different rays impart to gases are fully set out in 
an excellent section—Chapter TII. For such work 
even the most sensitive galvanometer is rarely pos- 
sible. A gold leaf electroscope will register a current 
of 10-" ampére; the best galvanometer fails at a 
million times this. A progos of electroscopes, the old 
block of the tilted electroscope—page 95—-might well 
have been replaced by one a shade less diagrammatic. 

The latter half of the book deals with the various 
transformation products of uranium, radium, actinium, 
and thorium—the members of the family tree which 
recounts the lives of these unstable elements. To the 
eighty-three presumably stable elements of the 
chemist may be added these thirty-two—and prob- 
ably others—with known limited periods of existence. 

The transformation theory of the radioactive 
elements advanced in 1903 by Rutherford and Soddy 
took the view that the uninterrupted emission of 
energy was derived from the internal resources of the 
atom as a result of its breaking up into simpler forms. 
Vigorous criticism of the idea was not wanting in 
some quarters, but, as the present volume shows, 
the theory has emerged triumphantly from the test 
of time and has provided without essential modifica- 
tion an adequate and suggestive explanation of a mass 
of experimental] data. 

It was at one time supposed that all the elements 
would prove to be radioactive in greater or less degree, 
but the trend of observation and experiment is that 
the property is confined to relatively few elements. 

One chain of evidence which leads to this result 
is Joly’s work on the pleochroic halos in certain kinds 
of mica, These are seen as small coloured patches 
under the microscope and were long an object of 
mystery to the geologist. Joly has recently shown, 
however, that the halos are due to coloration of the 
mica by alpha rays expelled from a minute nucleus of 
radioactive matter. By ‘such means it is possible 
to recognise the presence of about 10—! ‘gramme of 
radium, a quantity 100,000 times smaller than can 
be detected by electric methods. But mica is found 
unaltered and uncoloured when associated with many 
elements present in large amounts, a fact which seems 
to show that such eleménts do‘not emit ionising rays 
even over geological epochs of time. Professor 
Rutherford gives us a full account—page 309—of this 
fascinating aspect of the subject. 

Few would have prophesied ten years ago that the 
new science would put an arresting finger on the 
estimates of the age of the earth. But in the earth’s 
crust the distribution and amount of radioactive 
matter, and the amount of heat it spontaneously 
emits, far exceed that which is necessary to reconcile 
the older physical estimate of the earth’s age— based 
on the earth’s internal heat—with the much longer 
period which geologists claim as necessary. A new 
and as yet unsatisfactorily answered problem faces 
us—Chapter XIX. 

We have noticed only a few cases where corrections 
are needed—all of a trifling nature. Owing to the 
deletion of the table of abbreviations of names of 
journals, the use throughout the book of C. R. for 
Comptes Rendus may not be immediately apparent to 
some. On page 123 Huff’s value for e/m for polonium 
should read 4800, not 4600. The latter published 
value was subsequently amended by Huff and is 
quoted correctly in J. J. Thomson’s “ Conduction of 
Electricity through Gases.”” On page 256 ‘ than” 
should be “‘ that ;”’ on page 84 ‘‘ deflection ’’ should 
read “reflection ;” on page 102 N. R. Campbell 
should replace W. Campbell. 

There is one thing we would ask, and that is, that 
workers in radioactivity should come to an early 
agreement over such a matter as notation. Other- 





wise, some day, as any engineer can prophesy, it will 
be a subject for international conference. For 
instance, probably the majority of physicists now-a- 
days use i for the linear absorption coefficient, and 
\/p for the mass coefficient ; the Manchester and 
French schools adhere to » and y/D for these 
quantities. 

In the meantime radioactivity is putting its house 
in order. In common with the older branches of 
physics, it has deposited at the International Bureau 
in Paris an International Radium Standard, of which 
the various countries are now securing copies (page 
661). Since this buok was written, arrangements 
have been made by which the British Radium Stan- 
dard will shortly find a home at the National 
Physical Laboratory; it will permit the standardi- 
sation of radioactive material in this country, and 
serve to check the many commercial abuses to 
which such a high-priced, and valuable commodity 
is liable. 

It is possible to deal with but a few of the out- 
standing features in a comprehensive work of this 
kind. Professor Rutherford has united attractive- 
ness and completeness in.remarkable fashion. His 
book puts students of physics and science generally 
under a great obligation. Their debt is increased 
by the thoroughness of the index. 





Studies in Radioactivity. By W. H. Bragg, F.R.S. 
London: Macmillan. 1912. 5s. net. 


PROFESSOR BrAGG’s book is largely an exposition of 
the phenomena attending the passage of the three 
types of radiations—a, 8 and y or X rays—through 
matter, a field of radioactivity to which he and his 
pupils have made noteworthy additions. The a ray 
is positively charged, the 8 ray negatively and the 
y ray is electrically neutral; but from the author’s 
point of view the three classes differ not so much in 
kind as in degree, and the present volume lays stress 
on the strong family resemblance between them. 

The first seventy odd pages of the book are devoted 
to the a ray, a study of which formed Professor 
Bragg’s first contributions to radioactive literature 
while he was Professor of Physics at Adelaide. His 
discovery in 1904 that the a ray had a restricted 
range of a few centimetres in air was striking enough 
to attract attention ; but the resource and ingenuity 
displayed and the appositeness of the experiments 
showed that a brilliant worker had come into his own. 
In these pages Bragg gives a complete and extremely 
clear account of the whole phenomena, including 
recent work of the first importance by Geiger and 
others. 

The greater part of the volume deals with the 8 and 
y rays, and here again Professor Bragg has left his 
imprint on the subject. The nature of the X or 7 ray 
is even now in doubt. All the present theories agree 
in regarding it as a discrete entity whose effects are 
localised in the sense that those of a rifle bullet are. 
Professor Bragg regards the ether-pulse theory of the 
X ray as hindering and ineffective. In his own 
theory, now well known, he insists on the importance 
of the interchangeability of the 8 and y ray; he 
regards the y and X ray as identical with a 8 ray 
whose negative charge has become neutralised. If 
the circumstances are favourable the “ Jekyll and 
Hyde ” transformation occurs—the innocuous y ray 
becomes the highly active 8 ray and pursues a career 
of violence only restricted either by its extinction, 
through frittering away its energy, or by its reconver- 
sion into ay ray. Little or no energy is lost in the 
actual transformations or during the life of the 7 ray as 
such. The outward and visible signs of a y ray are 
due entirely to its-8 ray ‘proclivities. 

Professor Bragg’s theory, so simple in conception, 
has met with conspicuous success in many directions ; 
his contention that the y and X rays are completely 
inoffensive, and tnat, for example, the ionisation in a 
gas which is traversed by X rays is due to 8 rays 
which start at various points in the path of the X rays, 
has received striking confirmation from the recent 
condensation experiments of C. T. R. Wilson. But 
whether the theory will stand the test of future 
developments remains to be seen; at the moment it 
does not seem to offer as satisfactory an explanation 
as the ether-pulse theory of the very recent experi- 
ments on the reflection and diffraction of the X rays— 
work carried out since this book was written. How- 
ever, we can only await developments; the whole 
subject has taken a new lease of life, and it may be, 
as Professor Bragg is careful to insist, that some 
greater theory of which the present corpuscle and 
pulse theories aré merely special aspects, may come 
to light. 

Be that as it may, the author has given us in this 
volume a well-connected and reasoned digest of the 
very considerable amount of work which has been 
accomplished in this country and abroad on the 
relations between the ’s and y rays. He is not quite 
correct (page 154) in attributing to Whiddington 
first credit for the sliding-sleeve device, which deter- 
mines the state of an X ray bulb by the distance it 
projects beyond the cathode. The plan was employed 
by Campbell Swinton in 1897 and was fully described 
and made ‘use of ‘by Wehnelt in 1903. There is an 
unimportant slip ‘on page 38, where I; should read T°. 

‘Professor Bragg -has ‘written his book with great 
persuasiveness and force—his intense reasonableness 
shines out in his writings—and one welcomes from 





so distinguished a physicist such an illuminating and 
charming treatment of a subject which is not without 
interest even for the general reader. 


SHORT NOTICES. 


The Geology of Soils and Substrata. By Horace B. Wood- 
ward, F.R.S. London: Edward Arnold. 1912. Price 
7s. 6d. net.—The author has set himself the task oi provid- 
ing such information relating to the land surface as will be 
useful to students and teachers ot agriculture, and to those 
occupied in the management of estates and farms or in 
sanitary and engineering works. Prominence is given to 
the chief mineral and lithological characters of the forma- 
tions, and to their economic products, but little is said 
about their method of origin and less about their life his- 
tory. A vast amount of information is contained in the 
twenty-five chapters and three hundred and fifty pages 
of this little book. and it would be impossible to indicate 
in small compass the great variety of data which has been 
got together and put before the reader in most interesting 
fashion. Suffice it to say that it would be hard to name 
a soil or subsoil of which some mention is not made. 
A number of clear sketches and other illustrations add to 
the value of the work, which is enhanced by an excellent 
index. The volume forms one of Arnold’s Geological 
Series. 

Estimating for Reinforced Concrete Work. By T. E. 
Coleman. London: R. T. Batsford, 94, High Holborn. 
Price 4s. net.—This little book, which runs to one hundred 
and thirty pages odd, is intended to assist engineers and 
architects in the preparation of estimates and bills of 
quantities for reinforced concrete works, the items and 
prices being based on the average cost of materials and 
labour in the London district. The prime cost basis 
adopted for the respective materials is, however, indicated, 
so that any adjustments to suit varying local conditions 
may be made. There are in all fourteen chapters, and the 
scope of the volume may be gauged from some of the 
titles. For example, ‘‘ Measurement of Reinforced 
Concrete Work ; ’’ ‘‘ Price for Concrete Work ;”’ ** Prime 
Cost of Materials ;” ‘‘ Carpenters’ Work ;” ‘‘ Price for 
Centering Sheeting, &c.;”’ ‘‘ Materials for Metal Rein- 
forcement ;” ‘‘ Reinforcement Systems;”’ ‘‘ Prices for 
Smiths’ Work;” ‘‘ Materials for Reinforced Concrete 
Piles ;”” and ‘* Reinforced Concrete for Special Purposes.” 
Several exceedingly clear sketches illustrative of various 
systems of reinforcement are given. 


The Principles of Ironfounding and Foundry Metallo- 
graphy. By A. Humboldt Sexton and John S. G. Prim- 
rose. The Technical Publishing Company, Limited, 
55 and 56, Chancery-lane, London, W.C., and 25, Market- 
street, Manchester. Price 6s. net.—This book, so say 
the authors in their preface, makes no pretence to teach 
the founder his business, but simply aims at explaining the 
principles underlying most of his work. The first three 
chapters are devoted to the properties and classifications 
of pig iron. Then two chapters discuss the phenomena 
of solidification. The cupola and air furnaces are next 
dealt ‘with, six chapters being given to them. Then 
there are seven chapters treating of patterns, moulding, 
cores, &c., while the concluding chapters are concerned 
with chill casting, malleable cast iron, defects in castings, 
testing cast iron, and foundry accessories. There is an 
appendix containing chemical notes and data, physical 
constants of metals and other tables which are likely to 
be useful in foundry work. There are numerous illustra- 
tions, many of which are excellent. 

Processes of Flour Manufacture. Percy 
(Longmans’ Technical Handicraft Series.) London: 
Longmans, Green and Co., 39, Paternoster-row. 1912. 
Price 4s. 6d. net.—This book covers a very wide range. 
It starts with a short history of milling, goes on to discuss 
the wheat berry itself, then the world’s wheat and wheat 
lands, and afterwards the planning and construction of 
mills and the whole range of processes and machines 
employed in the production of flour. It is illustrated 
throughout with half-tone blocks, and with numerous 
diagrammatic drawings, which latter explain most lucidly 
the progress of the raw material on its way to become the 
finished product. It is a book which should prove useful 
to anyone contemplating the adoption of the trade ot 
milling, and for such purpose it is manifestly intended, 
though it will doubtless be perused with interest by lay 
readers desirous of learning something about the numerous 
processes connected with flour milling. 

Commercial Engineering. By ‘‘ A General Manager ”’ 
(Alfred J. Liversedge). Manchester: Emmott and Co., 
Limited, 65, King-street. London: 20, Bedford-street, 
W.C. 1912. Price 7s. 6d. net.—In this book is repro- 
duced a series of articles which originally appeared in the 
Mechanical Work, and the object of which was to give 
instruction in business methods. As the author states in 
his preface, one of his main ideas in producing the work was 
to help the ambitious young man who wants to “ get on.” 
The method employed is to explain everything in lucid 
language and to drop numerous hints throughout the 
explanations. We may say that in most cases the hints 
and advice given are apt and useful. A good deal of 
ground is covered. Various chapters treat of the raw 
materials of the engineering trade; finished materials ; 
coal and coke ; labour ; plant, &c., and how much should 
be paid in each case. Then, too, attention is given to 
selling ; patents; trade marks and designs: home and 
foreign markets, tariffs, &c.; while at the end are chapters 
on contracts, organisation, and legislation. Apart from 
its utility in other directions, the book should be found 
helpful as a work of reference. 


Magneto and Electric Ignition. By W. Hibbert. London : 
Whittaker and Co.—This little book deals with the subject 
of magneto and electric ignition in a simple manner, and 
should prove useful to motorists and others interested in 
motor cars and internal combustion engines. The only 
fault we have to find with it is that the lettering 
of some of the diagrams is very small and we are afraid 
that readers who do not possess good eyesight will be un- 
able to read many of the letters without the aid of a magni- 
fying glass. The book deals with the high-tension 
magneto faults and their remedies, gearing ignition 
by battery and coil, faults in cells, &c. All the best 
known magnetos are described. 


A. Amos. 
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PIT TYPE PLANING AND DRILLING MACHINE. 


THe pit type of planing machine, of which we give two 
illustrations on page 258, is specially adapted for machining 
the faces of turbine casings. The customary way of deal- 
ing with this class of work is by means of a horizontal 
and vertical planing machine, and is open to the objection 
that the several sections have to be operated on separately. 
Hence the difficulty frequently experienced in obtaining 
steam-tight joints between the various sections and loss 
of time caused by the necessity of having to take the sec- 
tions apart and lifting them on to and off the machine. 
The field of usefulness of the pit planer is, of course, not 
limited to this kind of work. It is well adapted for 
dealing with heavy operations generally. The particular 
machine illustrated has been built for steam turbine work 
by Hulse and Co., Limited, Manchester, and is provided 
with drilling attachments arranged to bolt to the slides 
on the cross-slide which carry the tool-boxes. This is a 
valuable feature, as when the planing tool-boxes are 


removed and these attachments fitted in their places | 


the machine is also capable of performing the drilling 
work on the casings. The machine can plane a surface 
30ft. long by 10ft. high, and the work is secured on a 


massive bed-plate 31ft. long by 20ft. wide, built in sections | 


with grooves planed out of the solid and provided with 
extensions at the sides to carry the ten vertical box-form 
columns which support the two slide beds. The latter 
are 38ft. long, and have accurately planed and finished 
sliding surfaces for carrying the travelling cross-slide. 
The slide beds are securely tied together by strong cross- 
girders at each end. The cross-slide is traversed along 


the slide beds by means of gun-metal nuts on twin rotating | 


screws of large diameter with long gun-metal thrust 
bearings. The screws are driven by means of machine-cut 
bevel gearing and two sets of fast and loose pulleys with 


belt-shifting gear, the latter being arranged so that only | 
one belt can be shifted at a time, and then only through a | 


distance equal to its width. 

Two strong tool-boxes are provided. These are adjust- 
able from either end of the cross-slide, and have inde- 
pendent self-acting feeds for horizontal, vertical, and 
angular planing up to 30 deg. to the vertical. 
hand adjustment of the two boxes is arranged so as to 
operate either simultaneously or separately from one end 
of the cross-slide or independently from the top of the 
cross-slide, platforms being provided for the attendant. 
For setting purposes quick hand adjustment by means of 
a rack and pinion is provided. 
fitted for controlling the length of stroke and automatically 
reversing and applying the self-acting feed mechanism 
when planing. The vertical drilling attachments shown 
are motor-driven, and have right angle slides for carrying 
the spindle and driving gear. The spindles are 3jin. dia- 


meter, running in hard gun-metal conical bearings with | 


ball thrust washers. The spindles have self-acting hand 
feed motions up to 9in., and are driven by machine-cut 
spur gearing by a 4 horse-power electric motor with a 
speed variation of 2 to 1. 

The planing machine exclusive of motors weighs 
approximately 120 tons, and is driven by means of a 
40 brake horse-power constant-spéed: motor. 








The vertical | 


Adjustable stops are | 




















A HEAVY DUTY DRILL PRESS. 


Tue heavy-duty drill press illustrated above has 
recently been placed on the market in this country by 
Messrs. Schuchardt and Schutte. It has a capacity corre- 
sponding to the full cutting edge of a 3in. high-speed drill 
working in solid steel. All the speed and feed changes are 
obtained through positive gearing actuated by means of 
levers placed within reach of the operator. The machine 
may be driven by means of a constant speed belt running 
ona friction clutch pulley. No countershaft is then necessary 
the driving pulley being fitted directly on the line shaft. A 
number of machines may be placed side by side and driven 
by open belts. All gears are of steel or manganese bronze. 
Those inside the speed and feed-boxes run in a bath of oil. 
Direct driving gears on the spindle are of the helical type, 
|/and are used to ensure noiseless running. Guards are 
provided for all the gears that do not run in oil, so that 
they may be supplied with grease. The spindle, which is 
of forged high-carbon steel, is fitted with Hess-Bright 
ball thrust bearings. The spindle has a travel of 16in., 
and is bored with a No. 5 Morse taper hole. Six spindle 
feeds are obtainable. Instantaneous changes are made by 
| pull rods arranged in front of the feed-box. Direct feed 
on the spindle is effected by a manganese bronze worm gear, 
which is provided with a graduated dial marked off in 
thirty-seconds of an inch for measuring the depth to which 
the drill has penetrated. Since the graduations on the dial 
are about jin. apart, it will be realised that a very fairly 
fine measurement can be made by reading between the 
graduations. The dial is fitted with an adjustable pawl, 
which can be set so as automatically to trip the feed gear 
at any point up to l4in. travel of the spindle. A second 
| safety trip gear is also furnished which trips the feed gear 

when the spindle has reached its lowest position, so as to 
| eliminate the possibility of accident. 

A hand trip gear for the power feed is also provided. The 
| power feed gear can be changed to hand feed or vice versa 
| by sliding the hand wheel shaft so as to engage or dis- 
| engage a positive clutch connecting the feed train of the 
| gearing. Quick traverse of the spindle is obtained by means 
| of capstan handles. The ordinary table (which is of the 
bracket type) is gibbed to the column with a long upright 
bearing. By means of a telescopic screw it is possible 
to raise or lower the table over a distance of 1Ldin. 
This screw, which is operated by a crank handle at the 
front of the machine and set off from the centre of the 
table to permit boring bars to pass through the latter, 
obviates the necessity of cutting a hole through the floor 
| to allow the screw to descend when the table is at its 

lowest position. 





The working surface of the table measures 18in. by 24in. | 


| It is provided with two T slots. An oil pan is fitted on 
| both sides of the machine and also on the front. A com- 
pound table, as shown in one of the views, is supplied 
when required. It has a movement of 20in. longi- 
tudinally and 8in. crosswise. The table is operated by 
means of capstan handles. It is claimed that the adjust- 
ments can be made so rapidly that the drill reaches any 
point within the area of.the table in much less time than 
is required to adjust. the ordinary round drill press table. 
An oil pocket is cast on each end, and an opening through 
the table drains the lubricant from the left-hand to the 
right-hand pocket and then through a flexible tube back 
to the tank. Grooves along the edges of the table also 


drain the lubricant from the surface. The working surface 
of the compound table is 16in. wide by 30in. long. An oil 
pump is attached to the machine and driven by a short 
round belt from a pulley on the speed box shaft. 

For the purpose of tapping the speed-box is equipped 
with a pair of friction clutches, which run in opposite 
directions. One of these clutches is used for lowering 
the tap and the other for raising it. A lever in front of 
the machine operates both of the clutches and reversal 
can be effected instantaneously. 

These machines can be used for machining gas engine 
cylinders, as shown above. It will be seen that the 
cylinder is held in a special fixing and that the boring bar 
is guided ina steadying support. Roughing and finishing 
boring heads, facing heads, chamfering heads, &c., are 
fitted to the lower end of the boring bar. In the illustra- 
tion a chamfering head, which cuts a bevel on the inside 
edge of the cylinder, is shown in use. 








GOOD OUTLOOK FOR RAILWAY MATERIAL. 
Tuat the outlook as regards the overseas demand for 
railway material is so favourable, ‘will be good news for 
British rolling stock builders, constructional engineers, 
steel rail firms, tire and axle makers, nut and bolt makers, 
and of numerous other railway requisites. It is not often 
that, in addition to the customary demand for renewals 
and extensions, three separate schemes, each of magnitude, 
are simultaneously under consideration. Yet such is the 
case at the present time, in Chin», in Persia and in India. 
With regard to China, advices ‘om Pekin dated Feb- 
ruary 28th, state that after prolonged negotiations, arrange- 
ments have been made for an immediate beginning of 
the construction of the Hukuang Railway, in which 
British, French, German and American banks are con- 
cerned. The original contract, which was the most import- 
ant railway undertaking ever entered upon by China, 
was signed on May 20th, 1911, and it provided for a loan 
of £6,000,000 for the construction of 1600 miles of railway 
in the provinces of Hundu, Hupeh and Szechuan. A 
loan was secured upon various likin revenues, but negotia- 
tions were suspended owing to the révolution, and the 





| railway work was not begun, although preliminary 


surveys were completed from Hankow to the Canton 
border. According to Article 14 of the original contract, 
half the proceeds of the funds were to be deposited in two 
Chinese banks, but these establishments were subsequently 
disorganised, also owing to the revolution. The most 
recent advices state that it is now agreed that the loan 
funds shall be liberated for construction purposes, and 
that pending the re-organisation of the likin duties, the 
railway to be constructed shall be provisionally granted 
as security. A further arrangement is that until the two 
Chinese banks specified in the original contract are re- 
organised, all the funds are to be deposited in the banks 
of the above-named four nations. It is added that much 
satisfaction is expressed in Pekin at the conclusion of the 
agreement, and that the English, German and American 
engineers, in accordance with the contract, are respectively 
ready to begin work upon the three sections simultaneously. 
If this news be correct, the satisfaction felt in Pekin will 
be shared in London, Berlin, New York and Paris and by 
manufacturers of railway material in each of the countries 
concerned. That Britain will secure a good share of the 
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orders for the necessary equipment, there can, we believe, 
be little doubt. 

With reference to the second scheme in question, viz., 
that in Persia, a telegram from Teheran, published in the 
English daily papers on March Ist, intimates that after a 
discussion which has led te a slight modification of the 
wording of the Persian proposals, agreement now appears 
to have been reached netween the Persian Government and 
the British syndicate’s agent for the construction of the 
proposed railway from Mohammerah, or a point adjacent 
thereto, to Khoremabod. Persia offers the syndicate 
a two years’ option, during which period the route of the 
line will be surveyed. On the completion of this survey 
the Persian Government undertakes to decide whether 
it will build the line as a State railway, under a contract 
with the syndicate, or whether it will grant the syndicate 
a concession for the construction of the line. In either 
case it seems to us highly probable that most, if not all, 
of the material and equipment will be made in British 
works. 

Concerning the third matter, namely, the proposed 
electrification of some of the Indian lines at an estimated 
cost of a little over £860,000, further particulars are this 
week to hand, The four chief proposals at present are 
stated to be the following :—(1) The electrification of the 
Bombay suburban lines of the Great Indian Peninsula 
and the Bombay, Baroda and Central India railways. 
The network here involved may be anything between 
50 and 100 miles of track. (2) The electrification of the 
Calcutta suburban lines of the Eastern Bengal State 
Railway. The conversion of from 20 to 40 miles of track 
is contemplated in the first instance. (3) The electrifica- 
tion of the Ghats (main line) section of the Great Indian 
Peninsula Railway, involving some 30 miles of track. 
This scheme would be of particular engineering interest, 
owing to the difficult character of the Ghats inclines. 
(4) The electrification of the Karachi Port Trust Railways. 
Conversion may also be undertaken by the Ceylon Govern- 
ment Railways. English electric engineers would be 
certain to benefit if these Indian projects were carried out. 








FIREPROOF STORE FOR DRAWINGS. 


A FEW years ago Messrs. Bollinckx, of Brussels, de- 
signed the ingenious fire-proof store for drawings, of 
which we give an illustration herewith. Messrs. Bollinckx 
preserve tracings only, and from them blue prints are made 
for use in the shops: all the tracings are the same size, 
namely, 48in. by 32in., thus storage is facilitated both 
heeause a uniform system is possible and because the 
tracings can be rolled. 

The store consists of a number of burnt earthenware 
tubes set solid in concrete. The tubes are provided with 








stamped steel covers, and they are all set with a slight 
inclination towards the opening, so that if water should 
be used in case of fire it would not remain in the tubes. 
This store has been in use now for four years, and the 
condition of the tracings is, we are informed, quite re- 
markable—a fact which Messrs. Bollinckx attribute to 
the regular temperature of the cells. 

To facilitate access to the tracings a step ladder, which 
can be seen in the illustration, is provided. To this ladder 
there is attached, as shown, two slides on which a trellis 
work table runs. This table can he pulled out when it 
is desired to examine drawings, and pushed back out of the 
way when mounting the steps. The whole arrangement 
is excellent. 








THE RAILWAY HALF-YEAR. 


TuE half-year that ended on December 31st last was 
noteworthy for many things. It was a period of un- 
exampled prosperity and of high cost of working; it 
compared with a half-year that, although including 
the railway strike period of August, 1911, showed large 
increases of traffic and, in consequence of the Railway 
Accounts Act, it was the last of the railway ‘* half-years ; ’ 
everything in future, except the dividends, will be annual. 

Coming nearer to details, it appears that the eleven 
leading British companies—the London and North- 
Western, Great Western, Midland, North-Eastern, London 
and South-Western, Great Northern, Great Eastern, 
Great Central, Lancashire and Yorkshire, South-Eastern 
and Chatham, and the London and Brighton—received 
from all sources during the half-year a total of £51,423,012, 
as compared with £48,930,655 during the half-year ending 


December 31st, 1911, being an increase of £2,492,655. 
The expenditure of these companies under all heads 
amounted to £31,643,616, as against £29,787,073, an 
increase of £1,856,543, leaving a balance of £635,814 of 
net increase of income over expenditure. The main 
items that have contributed to the higher cost of working 
have been higher wages, increase in the price of coal and 
stores, and the contributions for national insurance. 
Coming now to a consideration of the companies indi- 
vidually, it appears that the 

London and North-Western had an increase of £510,528 
in receipts and an increase of £338,305 in expenses. Of 
the increase in expenditure, maintenance of way accounted 
for £32,564, locomotive power for £101,446, and trafiic 
working for £103,171. Passenger train miles increased 
143,394 and goods train miles by 277,472. The receipts 
per passenger train mile increased from 56.42d. to 58.25d., 
and the goods train miles from 124.03d. to 129.4]1d. 
The receipts for this company during the past half-year 
were the highest of any half-year in the history of the 
company. ‘The increase of expenditure in the locomotive 
department was due to additional mileage, higher wages, 
and increased prices for coal and stores. The increase in 
the traffic department included £91,000 more for salaries 
and wages. The sum of £60,000 was placed to reserve 
for increasing the wagon supply and £160,000 to general 
reserve, as against £150,000 a year ago. The amount 
in reserve is now £700,000. Mileage and demurrage had 
an increase of £9000, chiefly for the hire of wagons conse- 
quent on the heavy trattic. National insurance took 
£25,572. The dividend was at the rate of 8 per cent., 
as against 7} per cent. The chairman at the half-yearly 
meeting, in speaking of the larger amount paid in wages, 
said: ‘I believe there is no shareholder present—cer- 
tainly not one of the directorate—who grudges that 
increase to as hard working and loyal a staff as any great 
corporation could ever desire.” Sir Gilbert Claughton 
also mentioned that the companies wished to abolish the 
system of sending goods under mark, as it was a fruitful 
source of loss of consignments and consequent claims. 
He also stated that demurrage charges were to be enforced 
in future. In the past they have varied very much ; 
in some districts the eharges were enforced, but in others 
undue latitude was given. 

Great Western.—The receipts from all] sources increased 
by £453,086 and the total expenditure by £303,144. 
Maintenance of way was up by £41,944, locomotive power 
by £106,737, maintenance of wagons £12,048, and traftic 
expenses by £82,169. There was a decrease of 609,692 
in passenger train miles, but an increase of 358,192 in 
goods train miles. The receipts per passenger train mile 
rose from 52.37d. to 56.57d., and per goods train mile 
from 87.65d. to 91.39d. In addition to the maintenance 
of way increase above, there is an increase of £20,000 
in the amount set aside for the renewals of stations and 
bridges. Included in the increased expenses of the loco- 
motive department is £76,500 for the extra cost of coal 
and £8500 for more coal burned. The trafiic increase 
includes £52,300 more in salaries and wages, of which 
| £45,000 is for concessions in wages and hours. Mileage and 
| demurrage showed, as contrasted with the North-Western, 
|a decrease of £457. National insurance cost £25,300. 

At the Great Western meeting the chairman said, with 
| regard to Fishguard, that they proposed to modify some- 
| what materially the original proposals in connection with 
| the harbour. The experience gained showed that both 
the cross-channel and ocean traffic could be effectively 
dealt with as the harbour was at present, and that it was 
not necessary to proceed with the more expensive works 
| previously contemplated. Viscount Churchill also ob- 
served: * It would be idle for me to ignore the fact that 
in many of our districts we have had to contend with great 
congestion and difficulties that have not only caused incon- 
venience to our traders, but an increase in operating 
expenses to ourselves.” 

Midland.—The net receipts rose by £355,963 and the 
expenditure by £196,845. Maintenance of way rose by 
£14,873, locomotive power by £65,467, tratlic expenses by 
£23,489, and wagon repairs by £20,336. There was a 
decrease in the passenger train mileage by 99,912 miles, 
but an increase in the goods train miles of 265,219. The 
receipts per passenger train mile rose from 48.73d. to 
51.14d., and per goods train mile from 83.64d. to 86.83d. 
In addition to the maintenance of way increase, there is a 
sum of £20,000 placed to reserve for signal alterations. 
Of the locomotive department increase £44,353 is charge- 
able to running, of which £39,637 is for the higher price of 
coal. National insurance took £23,871, fodder for horses 
increased £10,708, and carriage and wagon hire rose 
£2458. 

North-Eastern.—The North-Eastern had an increase 
of £375,644 in its net receipts and of £202,574 in expendi- 
ture. Maintenance of way rose £32,366, locomotive power 
cost £55,993 additional, but there was a decrease of 
£10,861 in repairs; wagon repairs were up £23,345, and 
traffic expenses £55,576. There was an increase in the 
passenger train mileage of 72,727 miles, and of 377,119 
in goods train miles. The passenger receipts per train 
mile rose from 49.0ld. to 50.69d., and per goods train 
mile from 147.90d. to 150.36d. National insurance 
cost £16,000. 

London and South-Western.._One of the few companies 
which have had to reduce its dividend is the South- 
Western. The receipts from all sources increased by 
£54,768 and the expenditure by £93,316. Maintenance 
of way increased by £3479, locomotive power by £20,459, 
wagon repairs by £6590, traffic expenses by £9185, and 
steamboat charges by £14,008. There was a decrease in 
passenger train mileage of 360,012 miles and of goods 
train mileage of 262,424 miles. The receipts per passenger 
train mile rose from 55.37d. to 58.25d. Those for goods 
train miles increased from 86.38d. to 99.82d., an increase 
of 13.54d., which the chairman said was due to the better 
loading of the wagons. The principal item at the South- 
Western meeting was the announcement as to the pro- 
posed electrification of the London suburban lines—see 
Tue ENGINEER, of December 13th last. The chairman 
said that they had been losing £100,000 a year for six 
years on their suburban traffic. The electrification would 
cost about £1,000,000, and in the meantime they proposed 
to improve the steam service to the Guildford district. 

Great Northern.—This company increased its net re- 
ceipts by £115,126, but the expenditure rose by £116,683. 
Maintenance of way increased £5279, locomotive power 




















£50,955, and traffic expenses £33,967. There was a 
decrease of £4636 in wagon repairs, but this is probably 
accounted for by the fact that 600 wagons have been built 
out of capital. There are to be 1000 additional wagons, 
The passenger train miles decreased by 177,974 miles 
and the goods train miles decreased by 48,062. The 
receipts per passenger train mile rose from 45.17d. to 
47.6td., and the goods train mile from 74.40d. to 78. 19d, 
The chairman said that they were paying Is. 5d. more 
per ton for coal and that some of the wagons rebuilt were 
of larger capacity. National insurance cost £11,228 
and Lord Allerton said it was likely to become a serious 
burden. 

Great Eastern.—Owing to the floods in Norfolk last 
autumn the Great Eastern record is very bad. The 
estimated amount of traftic lost then was £42,000, and tlic 
repairs to the line cost £27,000, which sum was taken fro, 
The Great Eastern receipts decreased |)y 
£4388—the only decrease reported by the big companies 
and the expenditure increased by £179,720. Maintenanc« 
of way increased by £31,202, locomotive power £78,64)5, 
traflic expenses £33,306, and steamship charges by £11,789. 
The passenger train miles increased 142,595, and the goocs 
train 140,260. The receipts per passenger train mii; 
rose from 57.91d. to 58.06d., and the goods train mile fc'| 
from 78.94d. to 78.46d. National insurance cost £10,750) 
Lord Claud Hamilton said that, in addition to the floods 
there had been a bad harvest, but there was an increas: 
of 9900 tons in fish and 12,764 tons in coal. The latter 
was the highest record in any half-year. They had alsy 
carried 26,000 more cans of milk. From the beet suga: 
factory at Gantley they had carried 50,000 tons of traftic. 

Great Central.—This company did very well, owing 10 
doubt to the new Immingham Docks, as well as the genera | 
improvement in trade. The receipts increased £245,67s, 
against an increase in expenditure of £137,188. Main 
tenance of way increased £8677, locomotive power £56,157, 
and traffic expenses £39,502. Although there had been 
67,506 more miles on the Grimsby District Light Railway, 
the total passenger train mileage fell by 241,343 miles. 
The goods mileage increased by 221,631 miles. Th: 
receipts per passenger train mile rose from 41.2ld. to 
46.0id., and per goods train mile from 95.57d. to 101.83, 
Sir Alexander Henderson told the half-yearly meetin, 
that passengers had increased by 26,000, minerals |) 
106,000 tons, and merchandise by 97,000 tons. The last 
two were a record. At Immingham they had dealt with 
794,755 tons during the half-year, and the traftic a! 
Grimsby had not been affected. All the agreements at 
the conciliation boards had Leen arrived at without 
calling in an outside chairman. 

Lancashire and Yorkshire.—There was an increase o/ 
the net receipts on the Lancashire and Yorkshire 0} 
£191,799, and an increase of £188,895 in expenditur 
Maintenance of way rose by £7490, locomotive power }\ 
£65,409, and traflic expenses £77,613. The passenger 
mileage increased by only 1815 miles, but the receipts 
per passenger train mile rose from 50.73d. to 54.65d. Thy 
goods train mileage had an increase of 157,417, but the 
receipts per mile fell from 168.3ld. to 165.89d. The 
company established a record in the number of passengers 
and in tonnage. Coal has cost £29,000 more, and the 
average price of all stores has increased by 10 per cent. 
Telephones now cost £5000. When the National Tele 
phone Company was in existence the railway company 
had a free telephone service in return for gratuitous ease 
ments. Now the Post-office gets its easements fro, 
but charges for the telephones. 

Exigencies of space forbid our commenting on the other 
companies, but the good results reported above are, as a 
rule, to be found on all the lines, except in Ireland, where 
the cattle disease grievously affected the receipts. 


reserve. 








DOCKYARD NOTES. 


Iv is reported that all German submarines are to by 
fitted with guns. Two types have been selected- 
a 12-pounder, which can be housed, and a 1-pounder, 
which will be permanently in position. The older boats 
will probably carry l-pounders only. The 12-pounders 
are on special high angle mounting for use against aircraft 
The crew of these guns is four men, three to 


if necessary. 
The 


work the gun and one to hand the ammunition. 
newer boats will carry two of these guns, 


Tue Malaya, the battleship which is the gift of the Malay 
States, and the contract for which has been awarded to 
Elswick, is down for completion in the year 1915. 

Two submarines of 300 tons displacement have been 
ordered at the Germania Yard, Kiel, for the Austro- 
Hungarian Navy. 


Ir is still questionable whether the United States pro 
gramme will consist of two Dreadnoughts or one. Con- 
gress agreed to one Dreadnought only, but the Senate is 
in favour of two. The Democratic Party in the United 
States is generally opposed to a big navy policy ; conse- 
quently there is considerable probability that only one 
ship will be ultimately sanctioned. 


THE French naval paper Le Yacht draws attention to 
the curious fact that with the exception of this country 
Russia at present has more Dreadnoughts on the stocks or 
in hand than any other nation. 

Tue “lightly armoured cruiser ” appears to have extended 
to Russia. Some time ago eight ships of the Bayan type 
of about 8000 tons were provided for, but these seem to 
have been abandoned in favour of some cruisers of about 
5000 tons somewhat similar to the German Karlsruhe 
type, except that instead of an armament of twelve 4. lin. 
guns the Russians will carry 6in. or 5.5in. guns, the exact 
number of which has not yet been stated. The con- 
tract for two of these has been awarded to Schichau. 
Four of the others are to be built in Russia ; the remaining 
two appear to be dropped for the present. 

Iv is worth while noting that, though for many years 
Germany has practically been without foreign contracts 
for warships, this state of afiairs is changed. During the 
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present year the Vulkan Company will lay down, or have 
already laid down, a large battle-cruiser for Greece, 
and the Schichau firm has the contract for two Russian 
cruisers mentioned above and also for a couple of very 
large destroyers. 


QUADRUPLE turrets have, it is reported, been definitely 
decided upon for the new French Dreadnoughts. It 
was at one time said that the turrets would be of a two- 
storied type, but apparently immense turrets with four 
guns in a row have been decided upon. 


Tue whole subject of turrets containing more than two 
hig guns is wrapped in a good deal of mystery. So far 
as the British Navy is concerned, two-gun turrets are the 
rule, and these are somewhat regretfully accepted in place 
of turrets with a single gun only, which is regarded as the 
ideal, although impossible of realisation on account of 
weights. In Germany an experimental three-gun turret 
is reported to have got off fewer rounds than an ordinary 
double gun turret, and the gun’s crews in the triple turret 
got hopelessly in each other's way. In Italy, on the other 
hand, one hears nothing but praise for the three-gun 
turret, which is said to have exceeded all expectations. 
The Italian principle is to fire the middle gun first and if 
that hits to follow it up with the two outer guns. Inthe 
United States the triple turret is as yet merely something 


adopted for the early future, but it is understood 
that the intention is to fire all three guns together. 


Very little has been heard as to the success or otherwise of 
the Austrian triple turrets, but they are reported to have 
given satisfaction. The Russian triple turrets have, of 
course, not yet been tried. 


THe Ying-Swei and the Chao-Ho, the Chinese cruisers 
huilt by Vickers and Elswick respectively, left for China 
tewards the end of last month. This finally disposes of 
the belief that one or both of them had been purchased 
by the Greek navy. 


Tue three Dutch motor gunboats have been considerably 
delayed from various causes, and none of them have yet 
been delivered. 


THE new Dutch programme in the matter of torpedo 
craft amounts to 36 boats, for which 26 will be first-class 
torpedo boats of the Yarrow Ophir type, and the remain- 
ing ten second-class boats. 


Tue latest rumour about the British Dreadnoughts of 
the Queen Elizabeth class is that they will carry six 
16.25in. guns. We do not attach much importance to 
this rumour. Eight 15in. are far more probable, and 
would also be better value. For that matter, ten of the 
latest model 13.5in. would possibly be of better value still, 
and it is by no means impossible that they will turn out 
to be the real armament of the ships. 


On the night of the 4th inst. the German torpedo boat 
S178, whilst returning from night manceuvres, was struck 
by the cruiser Yorck a few miles off Heligoland and prac- 
tically cut in two. She sank almost immediately, carrying 
nearly seventy of her crew to the bottom with her. The 
cause of the accident is unexplained. We offer our 
heartfelt sympathy to the German navy and to the relatives 
and friends of the deceased. 








THE MIDLAND RAILWAY DISPUTE. 


THe Midland Railway Company has issued the 
following statement with reference to the dismissal 
of Guard Richardson, whose reinstatement is being 
demanded by the railway unions : 


The facts which led to Guard Richardson receiving fourteen 
days’ notice to leave the service of the Midland Railway Com 
pany are as follow : x 

(1) On January 17th when working a goods train from Notting- 
ham to Sheffield, he was ordered by the foreman at Chesterfield 

an intermediate station at which the train was booked to call 

to put on to his train three additional wagons for conveyance 
to Sheffield. Richardson declined to obey this order on the 
ground that his train as already formed contained the number 
of wagons which according to the Appendix he ought to take 
with a 10-ton brake. 

(2) The foreman informed Richardson that in giving him the 
order he was carrying out the instructions received by him 
from the Control-office at Staveley—which Control-office 
governs and regulates the movement of all traffic and the load- 
ing of trains within the area in which the train was working— 
but Richardson again refused to obey the order. 

(3) Thereupon Richardson was invited to and did in fact put 
himself into direct telephonic communication with the Control- 
office at Staveley and was informed that the instruction given 
him was in order and must be obeyed. Richardson, however, 
still declined to obey the order and the train was worked forward 
to Sheffield without the three wagons having been attached 
thereto. ; 

(4) Both to the foreman and to the control ofticer Richardson’s 
attitude was offensive. He told the foreman that he neither 
cared for him nor the people who gave him the instructions, 
and when speaking with the control officer questioned his autho- 
rity for the instructions he was giving. 


Sare WorKING OF THE LINE. 


(5) It is untrue to suggest that the instructions as to loading 
of trains contained in the Appendix to the Working Time-table 
are sanctioned by the Board of Trade or are made in consulta- 
tion with them. They are instructions compiled by the general 
superintendent who is the officer responsible for the safe working 
of the line, and it is part of the duty of that officer to alter the 
instructions from time to time. 

(6) The loading of trains over the section of the lm2 between 
Chesterfield and Sheffield was altered by order of the general 
superintendent on November 21st last. The amended loading 
was noted at the various control offices, and since that date 
trains have carried the amended loading. 
af, Richardson is the only man who has refused to obey the 
instructions. 

(8) The order of November 21st amending the instruction in 
the Appendix as to the load to be looked for with a 10-ton 
brake on the section of the line in question was given with the 
same sense of responsibility as to the safe working of the line 
as in. all other orders and with the experience of careful tests 





—— on similar gradients as to the holding capacity of 10-ton 
rakes. 

(9) Richardson had in November last complained of being 
ordered by the foreman at Normanton to attach wagons in 
excess of the loading mentioned in the Appendix. He obeyed 
the order, but reported the circumstance to his superior officer 
and asked for instructions as to what he was to do in the future. 
He was seen by the district controller and told that he was to 
obey such orders. 

(10) At his interview with the chairman and directors at 
Derby Richardson stated that he would refuse to obey the 
direct verbal orders of the general manager himself if he con- 
ceived that they conflicted with the instructions of the manage- 
ment as printed in the Appendix. 

(11) Richardson justified his conduct upon principle and 
indicated that he would act in the same way in the future. 
Under these circumstances there was no alternative but to dis- 
pense with his services. 

THe Train Conrro. System. 

(12) Prior to 1909 the loading of goods and mineral trains 
was left in the hands of goods guards to arrange in accordance 
with the instructions in the Appendix. 

(13) In December, 1908. every goods guard concerned received 
a copy of instructions with regard to an entirely new method 
of railway operation called the train control system, which was 
to come into force on January 4th, 1909. 

(14) In Section 10 of these instructions, which refers to the 
loading of trains, it is stated “the loading of trains in the 
control area will be arranged by the district controllers.” 
Instructions for altering the loads of trains over different 
sections of the line have been issued from time to time by the 
general superintendent to the district controllers since 1909. 

(15) The principal cause of the success of the control system 
lies in the fact that the movement and loading of trains is dealt 
with on the spot by the district controllers who carry out the 
necessary train movements for the day after conferring with 
the officers at headquarters, with whom they are always in 
direct telephonic communication. 

(16) The result of this is that the general superintendent who 
is responsible to the general manager for the working of all 
trains, is able to ensure the rapid carrying out of plans for moving 
traffic by giving direct instructions to persons in authority at 
various centres. The essential characteristic of the control 
system is that orders are conveyed speedily at any moment from 
headquarters, and it follows that in most cases these orders must 
be orally communicated. 

(17) In no respect did the instruction of November 2Ist, 
or, indeed, any of the instructions issued by the general superin- 
tendent to the controllers, contravene or modify the rules or 
the requirements of the Board of Trade for the safety of the 
public or persons employed upon the railway. 

(18) It is obvious that the traffic of the Midland Company, 
which is operated by means of oral orders through the control 
system, would be brought to a standstill in a very short time 
if even a few men acted on the principle laid down by Richardson 
when seen by the directors at Derby, that he was entitled to 
refuse to obey any order of any superior officer if he conceived 
the order conflicted with printed instructions previously issued. 


The following detailed reply to this statement was 
issued by the Amalgamated Society of Railway 
Servants on Monday :- 


Company's statement setting out main facts. 
This is not quite correct. Richardson was asked to take on 
seven wagons and not three. 


That foreman’s orders were confirmed by Staveley Control-office. 
This is correct, but it is contrary to Mr. Murray Smith’s 
statement to the shareholders at the half-yearly meeting, when 
he stated that the order was confirmed by the Chief at Derby. 
This, however, does not alter the case other than to show that 
Mr. Murray Smith was not fully acquainted with the facts when 
he addressed the shareholders. 


That Richardson was offensive. 
This charge is made for the first time, and Richardson strongly 
denies it. It is peculiar that there has been no mention of this 
before. 


That Richardson questioned the foreman’s authority. 
This is quite true and it agrees with Richardson's action in 
refusing to break the rules. 


That the instructions as to the loading of trains, as contained 
in the Appendix, are not sanctioned by the Poard of Trade. 
This is also true, but they are instructions compiled by the 
superintendent for the safe working of the line as suggested. 
If, however, they are not now in operation, why have they not 
been altered or amended ? Further, is not the Appendix part 
of the working rules, which is the only printed authority accepted 
by Board of Trade inspectors, who always blame men for not 
observing same ? In fact, from March, 1910, to June, 1912, 
there have been 387 cases which have been inquired into by the 
Board of Trade, and where their inspectors have blamed the 
company or the men for not carrying out the rules, thereby 
causing accidents. 
That the loading of trains on this 
altered on November 21st, 1912. 
Can the company show any order or authority issued to the 
men acquainting them of such alteration ? Further, a supple- 
mentary Appendix has been issued since November 2Ist, for 
which every man has to sign, and no mention is made of any 
such alteration. Further, to show the importance which the 
company attach to the Appendix the men are called upon, at 
various periods, to produce their rule books and appendices, 
and if not with them they are fined 2s. 6d. Many men have been 
fined for this breach. 


That Richardson is the only man who has refused to break the 
rule. 

This is not true, as scores of men have complained, and the 
Men’s Side of No. 3 Conciliation Board raised the question in 
November, 1911. The minutes of such meeting show that 
Mr. Owen promised to consider the advisability of issuing further 
instructions. Nothing, however, has been heard of the matter. 


That Richardson had previously refused to overload his train, 

but eventually agreed to accept the joreman’s orders. 
This is true, but it was on another section of the road with 
no gradients, and therefore not so dangerous as between Chester- 
field and Sheffield. Further, in accordance with the company’s 
rules, he reported the matter, but was discouraged for his action. 


That at the interview with the Board of Directors Richardson 
stated that he would refuse to obey the verbal orders of 
the general if hee d them to be contrary 
to the company’s rules and regulations. 

This is true, but it is in accordance with the company’s rule, 
which says: ‘‘ Every servant is required to assist in carrying 
out the rules and regulations,’’ and, further, another rule says : 
“The safety of the public must, under all circumstances, be 
the chief care of the company’s servants.” Again, at this 
interview, Richardson informed the directors that when he was 
passed for guard the company’s officers told him to obey rules, 
and he would never be blamed. 


Statement that in 1908 every goods guard received a copy of 
instructions with reference to an entirely new method of 
working called the control system. 

This may be true, but the Appendix in question was issued in 
June, 1911, and no word is contained in the Appendix that any 
superior officer is entitled to cancel or alter any instructions 
contained therein. 


section of the road was 





Success of the control system. 

This is not in question, but in what way does the control 
system alter gradients or tunnels, or how does it enable # brake 
van to hold more wagons than the company’s officers consider 
it capable of doing ? In the case in dispute the only question 
was, if by overloading the train, and an accident occurred, 
Richardson would have been unable to control his train; and 
how would the control system alter this ? To show the import- 
ance attached to brake power, the Great Northern Company 
issued the following instruction last week: ‘‘ When a 20-ton 
brake is indicated and a 15 or 10-ton brake only is available, 
the load shown must be reduced 20 per cent. (one-fifth) and 
33 per cent. (one-third) respectively, and when a 15-ton brake 
is indicated, and a 10-ton brake only is available, the load must 
be reduced 25 per cent. (one quarter).” 


That the railway would be brought to a standstill if every 
servant did as Richardson did. 

This is most important, and is an admission that the public 
must have no protection, and that rules and regulations for 
safe working are only a farce. What have the Board oi Trade 
to say to such views ? 

The following letter on the same subject speaks for 
itself :— 

Sir,—I have seen in several papers to-day a report of an 
interview with goods guard Richardson, in which he is repre- 
sented to have said that the control officer did not tell him that 
he had instructions from Derby to vary the loading, and that 
‘if he had done so I should have taken the load and reported 
it.” May I point out that this attitude is exactly the contrary 
of that which he adopted when he saw me and other directors 
of the Midland Company at Derby on February 21st ?_ Richard- 
son justified his conduct on the ground of principle and expressly 
stated that he would decline to act on orders which in his view 
conflicted with the Appendix, even if they were given by the 
general manager himself. It would obviously be impossible 
to work the railway if employés acted on this principle, and we 
felt we had no alternative but to confirm the decision previously 
arrived at. 

But I should like to state that we have no animus whatever 
against Richardson. If he had made to Mr. Owen the state- 
ment he is reported to have made to representatives of the 
Press, he would certainly not have received notice to leave ; 
and there’ would be no objection on the part of any director or 
officer to reinstating him at once if he made that statement to 
us now and undertook that in future he would obey the orders 
of his superior officers.—Yours faithfully, 

G. Murray Sits, Chairman. 

Midland Railway Board-room, Derby, 

March 4th. 

| At a joint meeting of the executives of the four 
railwaymen’s unions held at Unity House on Wednes- 
| day it was announced that the following resolution 
| had been passed :— 

That this Joint Executive Committee, representing the 
Amalgamated Society of Railway Servants, the Associated 
Society of Locomotive Engineers and Firemen, the General 
Railway Workers’ Union, and the United Pointsmen and Signal- 
men’s Society, having carefully considered the whole of the cir- 
| cumstances in connection with the dismissal of Guard Richard- 
son by the Midland Railway Company for his refusal to break 
an important rule in the company’s appendix upon the verbal 
authority of a foreman, express our strong indignation at such 
action, and, having regard to the definite instructions that rail- 
waymen should observe the printed rules and regulations of 
the companies, issued for their guidance and the safety of the 
| travelling public, we recognise that if men are to be liable to 
penalisation for actions of this kind no railwayman will be secure 
in the pursuit of his calling in the future, and will create a serious 
menace to the safety of the travelling public. 

We therefore resolve to insist upon the reinstatement of 
Richardson, together with an undertaking that when men aro 
asked to vary any printed rule or instructions written authority 
shall be given to the employés so requested. 

We hereby decide that a copy of this decision be sent to the 
Midland Railway Company asking for an immediate reply. 





| 
| 
| 








THE Use oF TuRBINES FOR MiNes.—Members of the 
Association of Birmingham Students of the Institution 
of Civil Engineers recently discussed, at the University, 
the application of turbines to mines. _ The subject was 
introduced in a paper by Messrs. C. H. Bailey and R. 
H. N. Vaudrey. In mining engineering, said the 
authors, the usefulness of turbines was being developed 
in no small degree. Every day more mines were 
being equipped with turbines, mostly of the mixed- 
pressure type. But even now their usefulness might be 
increased to a very large extent. The economy resulting 
from the use of turbines was summarised as follows :- 
Above 200 kilowatts the steam turbine was more efficient 
than the reciprocating engine. The first cost of small 
turbines was about the same as of reciprocating engines. 
But for larger units the prime cost was only about half 
the cost of the reciprocating engine set, including con- 
densing plant. The steam consumption of a turbine of 
2000 kilowatt output might be about 15 per cent. better 
than a quadruple-expansion engine, and the maintenance 
was considerably less. The buildings and foundations 
necessary for a turbine were also very much less costly 
than for the corresponding reciprocating plant. Deprecia- 
tion and repairs for a turbine were also comparatively less. 


Etectric Steet Ratts.—The recent purchase of 1500 
tons of electric steel rails by the Pennsylvania Lines, 
in addition to a 500-ton lot which has been in service 
for some months, and the ordering of 1000 tons by the 
Erie Railroad, follow uniformly satisfactory results from 
various tests. During the past two years a number of 
American railways have had electric rails in service under 
test. These were placed at the points where traffic con- 
ditions were most severe, and not a single instance of 
breakage it reported, although a few failures developed, 
due to easily remediable causes. The fact that the 
carbon in the electric steel rail can be brought up 
as high as 0.70 without inducing any tendency to 
breakage is the key to the exceptional wearing qualities 
shown by the electric rail in service. It is even antici- 
pated that the carbon content may be raised an additional 
ten points. In comparison with the standard Bessemer 
rail the results with respect to wearing qualities are par- 
ticularly gratifying. The control possible with the electric 
furnace offers the added advantage with reference to ordin- 
ary rail specifications that whereas a variation range of 
fifteen points in carbon is reserved by the maker, specifica- 
tions for electric rails are guaranteed within five points. 
Until about a year ago these electric rails were offered for 
testing purposes at approximately the price of open-hearth 
rails. More recent sales have been on the basis of about 
£2 above that price. 











bo 
for) 
bo 


THE ENGINEER 





Marcu 7, 1913 








MODERN CONDENSING SYSTEMS.“ 
By A. E. LEIGH SCANES, M.A., of Manchester. 
(Concluded from page 236.) 


It has been said against the. Leblanc pump that it absorbs 
more brake horse-power than its reciprocating rivals. This is 
undoubtedly true under normal conditions for both types 
when the plant has to maintain a fairly low vacuum, though 


Fra. 13. Fig 14. 
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under equal conditions of hot-well temperature it is not the case. | 


It will be noticed that condenser builders who use reciprocating 
air pumps usually advocate a weir in the bottom of their con- 


densers to submerge 2 to 3 per cent. of the tubes, with the | 


object of reducing the hot-well temperature to a point at which 
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the air pump can operate on favourable brake horse-power 
terms with the rotary pump—see Fig. 4 ante. A moment’s con- 
sideration of overall efficiency will expose the false economy 
of this. 

With a 28.8in. vacuum we know that the wet air puinp has 
@ vacuum efficiency of about 96.5 per cent., and therefore 
requires a hot-well temperature about 80 deg. Fah., which is 


Fic. 16.—Dragram of Rotary Jet-Pump 
Pressure is generated in the revolving chamber A, and a thin stream 
of water is projected across the chamber B, extraining air which 1s | 
compressed in the passage D up to atmospheric pressure | 
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frequently obtained by means of theyweir, while the Leblanc | 
pump will work with 94 deg. Fah., an advantage of 14 deg. Fah. 
over the piston pump. Now, an increase of 14 deg. Fah. on 





- Institution of Mechanical Engineers, February, 1913. 


the feed-water temperature means an approximate gain on 
coal consumption of 


94 — 80 | 

100 | ——;- = 1.25 t. 
* | 1193 — 80 f iio 
with steam at 150 Ib. boiler pressure From this gain must be 
deducted the percentage lost in extra power for driving the 


Fic. 17.—Test of Low-Lift Circulating Pump (Weatinghouse-Rateau). 
Speed 480 revs. per min. 
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pump, leaving a balance in favour of the Leblanc of | per cent. 
| on the overall efficiency. In addition, there is the decreased 
cost of a smaller condenser due to the absence of submerged 
| tubes, less circulating water and simplicity of design and opera- 
| tion, there being no valves or reciprocating parts. 
| Figs. 13 and 14 show graphically the relative power absorbed 
| by a Leblanc rotary air pump, including rotary hot-well pump, 
| delivering to 10ft. external head, compared with a reciprocating 
wet air pump of good design. In Fig. 13 full load has been taken 
¢ 27in vacuum, and in Fig. 14 at 28in. vacuum. The power 
has been given in B.Th.U. for the sake of simplicity, an overall 
efficiency of 20 per cent. being assumed The other curves 
give the respective total absolute pressure in the condenser, 
| the total heat returned by the rotary pump in the hot-well 
| in excess of that returned by the piston pump, the net gain 
| in B.Th.U. and the overall gain in coal consumption, assuming 


| 


Fra. 18.—Dragram of Vertwcal Extraction Pump (Westinghouse) 











| that live steam at 100 per cent. efficiency be used to raise the 
hot-well temperature before entering the economiser, in the case 
of the piston pump 

In calculating the net gain in B.Th.U., allowance has been 
made below full load on the condenser for the decreased steam 
consumption for equal power outputs due to the higher vacuum 
maintained by the Leblanc pump ; this decrease has been taken 
as 5 per cent. mean between 27in. and 28in. vacuum and 6 per 


Fic. 21.—Diagram of Mulisple Jet 


A.-—Steam inlet. 
B.—Water inlet. 


pump. 
D.—Atr-pump suction 












































C.—Water discharge from extraction 


capacity, and it will be seen that the power taken by the Leblanc 
is considerably less than the other, namely, 42 brake horse. 
anal big variation - power is, of course, obtained by 
regulating the quantity of water passing through the pum 

| ak a load. If the | adanllinnt ae is loft sot for Pall ood 
conditions, the _< will, of course, remain constant at 27 brake 
horse-power. The other curves, D and A, are for a less know: 


Fia. 19 — Diagram of Continuous Drain Vacuum and Steam Trap (Ogden) 








in this country—type of rotary pump—Fig. 16—which need- 
no detailed description, and for a ibiene pump of approxi 
mately the same brake horse-power as the rotary spray pump 

Finally, the author would recommend that intending pur. 
chasers of air pumps would do well to insist on makers guarantee 
ing the weight of air to be removed{-—not expanded volume, 
which means nothing—the total power absorbed, includiny 
steam jets at, say, 10 lb. per brake horse-power, and the tempera 


Fig 20 - Inagram of Counter Current Jet-Condenser 
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ture of the condensed steam as delivered to the pump from the 
condenser, not as it leaves the hot-well pump, the real efficiency, 
of course, depending “on how little’ heat is extracted from 
the condensed steam and imparted to the circulating water and 
lost therein 

(d) Circulating pumps.—It is apparently thought by many 
people that there is little room for choice under this heading, 
that it is only necessary to fix the water quantity and head 


-Condenser {(Westingnouse- Leblanc). 


E.— Air-pump discharge. 
F.--Vacuum breaker. 
> G.—Water guide-nozzie. 
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cent. between 26in. and 29in. vacuum. In Fig. 15, curve C 
shows a test on a Leblanc pump superimposed on the test of the 
rotary spray pump.* The pumps are of approximately the came 


* THE ENGINEER, December 2nd, 1910, 
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+ Average 13 Ib. ‘of air per 22,000 Ib. of steam for surface condensers 
in conjunction with turbines, and 36 lb. pe hour for the same steam 
r 


from engines. For jet condensers, the air in the water must be added, 
which may vary from 2.4 to 5 1b. per 10,000 gallons of water. 
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required and proceed to make or order a ig This, un- 
fortunately, is the view taken by large numbers of customers 
who do not avail themselves of expert advice. They are apt 
to look only at the initial outlay, and overlook running efficiency 
and reliability. A short study of the design of centrifugal 
pumps, however, will show that for any given set of conditions 
and design of pump, one set of characteristics will give the best 
results. That is to say, the speed at which the pump is to 
work is fixed for a maximum efficiency. The first point to settle, 
then, in the choice of a pump, is the most suitable speed having 
regard to all eonditions of service. The next point is to consider 
if it is advisable to run this pump from the same motor or 
engine which is to drive the air pump. With reciprocating air 
pumps this is usually done with the help of gearing. This 
arrangement, however, is not usually liked, as even with the 
best design a certain amount of noise is unavoidable, which is 
most noticeable with a turbine installation. The best alter- 
native is a-.rotary air pump which, 
when possible, should be run at 
the same speed as the circulating 
pump, all gears being avoided. 

When the cooling water has to 
be lifted against a very low head, 
the circulating pump unfortunately 
must be run relatively slowly, pro- 
bably 480 revolutions per minute 
to obtain good results. While it 
is possible to make a rotary air 
pump to run at 480 revolutions 
per minute even for very small 
capacities, it becomes expensive, 
and under these conditions it is 
better to use separate motors, the 
air and extraction pumps then 
being coupled together. Fig. 17 
shows a test on a Westinghouse- 
Rateau low-lift pump, designed for 
alow speed. When a cooling tower 
must be used and the head against 
the circulating pump is 30ft. or 
more, a high speed can be utilised 
and all the pumps direct coupled, 
it often being advantageous to 
drive them by a low-speed turbine 
as shown in Fig. 10, ante. Even with 
a high head the efficiency of the 
water pump will be relatively low, 
about 65 per cent. for a speed of 
2500 revolutions per minute, but 
the advantages of a self-contained 
unit, which does not depend on the 
main plant for power, usually more 
than compensates for this and the 
additional initial outlay involved. 

(e) Extraction pumps.—The desire 
for high efficiency in every detail 
can be carried to excess, and in 
the end defeat its own object. This in the past has often been the 
case with condensed steam extraction pumps for use with surface 
condensers. Tosave | to 2 horse-power, four or even six stage 
pumps have been built running at about 1000 revolutions per 
minute. When it is considered, that if one of the extraction pumps 
should fail, the whole plant will be seriously affected, if not shut 
down with some types of air pump, it is obvious that simplicity of 
design and reliability is essential. The British Westinghouse Com- 
pany has developed a single-stage pump running at a high speed 
which gives a sufficiently good efficiency, from 40 per cent. to 60 
per cent. according to size. A section is shown in Fig. 18, which is 
-elf-explanatory. These pumps can either be horizontal and 
direct coupled to the air pump or, if the latter is coupled to the 
circulating pump and running at too low a speed, they can be 
driven by a small vertical motor, which gives an ideal arrange- 
ment, as the pump itself can be sunk well below the condenser 
floor level, ensuring a good head of water on the inlet side. 
Much trouble has been caused by not allowing sufficient head 
to overcome the pipe friction from the condenser and to give 
the necessary velocity into the impeller. A sure symptom of 
this is intermittent discharge. Should an accident stop this 
pump, @ Leblanc air pump will take up its duty, and remove 
the condense with a very slight fall of vacuum. 

(f) Vacuum traps.—When it is necessary to have a condenser 
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Critical Point in Jet-Condenser. 
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placed so that there is a fall in the exhaust pipe to the engine or 
turbine, an efficient vacuum trap must be fitted to remove the 
water which collects and which would ultimately obstruct the 
free passage of the steam. A very simple and effective type is 
manufactured by Mr. John E. L. Ogden, and is illustrated in 
Fig. 19. It consists of a cylinder divided into two compart- 
ments B B, and supported at the centre on trunnions A. The 
ends are connected to the vacuum space and the drainage water 
falls by gravity into each end alternately, causing the cylinder 
to tip from side to side, a simple valve C releasing the water when 
the slide valve cuts off the vacuum connection. 

V. Jet condensers.—(1) Jet condensers may be used when the 
supply of cold water available, either from natural sources or 
from a cooling system, is suitable for boiler feed purposes. 
Even when this is not the case, but the water is of a quality 
which would rapidly “scale” or “ pit” the tubes of a surface 
plant, jet plants can often be advantageously used in con- 
junction with a purifier for feed purposes. The power absorbed 
by the pumps is usually higher than for a surface plant, although 
the actual water quantity required is considerably less, the 





excess power being due to the water being extracted from the 
condenser body against the vacuum head—which is approxi- 
mately 32ft.—in addition to any external pressure. The air 
pump must also be larger to deal with the air liberated from the 
water, usually not less than 2 per cent. of its volume at atmos- 
pheric pressure. 

(2) The earlier forms of jet condensers were of the parallel 
flow type, in which the steam enters at the same end of the 
condenser as the cooling water. The air is extracted at the 
opposite end, and is obviously at the temperature of the discharge 
water. A marked improvement came with the introduction 
of the counter-current type, one form of which is illustrated 
in Fig. 20. The steam here enters near the bottom and the water 
at the top, whence it flows over a series of trays or through a 
series of holes in fine streams. The air is removed from the top 
of the shell where it is coldest, owing to contact with the entering 
cooling water through which it passes, and the size of the air 
pump required is, therefore, smaller than in the parallel flow 
t 


ype. 

(3) It is curious how improvements in any apparatus fre- 
quently revert to a modification of earlier designs. The 
Westinghouse-Leblane multiple jet condenser is an example of 
this. ‘Turning to Fig. 21, which illustrates this plant, we see 
that the water and steam enter at the top, but with several 
important improvements. The water does not flow by gravity 
through a number of small holes, which are liable to choke up, 
but is sucked in by the vacuum at high velocity through a number 
of nozzles of ample size, which have a spiral vane in the centre 


Exhaust Inlet. 







Fig. 24. 
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of the nozzle to give the water a rotary movement which effec- 
tively breaks it up to form as large a surface as possible. 

The most important point, however, is the cone under the 
water injection nozzles, Fig. 21. The water passing through 
this at a high velocity gives the air a first compression into the | 
chamber D. The disadvantage of this air being at the tempera- | 
ture of the discharge water is neutra!ised by the cooling effect 
of the Leblanc air pump which is referred to under the heading 
of ‘ Auxiliaries”? (ante). The condensed steam and water 
is removed by the centrifugal pump C, which is specially designed 
as the air pump, one motor or engine only being needed to 
work the plant. The pump C is specially designed to work 
against the high vacuum head of the condenser, and is so arranged 
that no air lock can be formed. The external head on the | 
extraction pump is normally from Oft. to 35ft., according to 
conditions, but in special cases even higher heads can be dealt | 
with. The great advantage of this type is immediately apparent, 
as it can be placed directly below a turbine plant without inter- 
mediate or bend exhaust pipes, ensuring a straight flow for the 
steam and no loss of vacuum between the exhaust outlet and 
the condenser. The space occupied by this plant is much 
smaller than is required for any other similar type, owing to the 
compactness of the rotary —. : 

The vacuum efficiency is not less than 98 per cent. for turbine 
work, the average terminal temperature difference between 
the theoretical temperature of the vacuum and the outlet water 
temperature is about 4 deg. Fah., and in many cases this figure | 
can be further reduced and sometimes eliminated ; that is to 


say, the theoretical vacuum attained. The latter condition | 


Diagrammatic Sectional Arrangement of 


Simple -jet Condensing Plant 
Westinghouse -Leblanc 





| This loss may vary between 0.25 and 


| of the best forms of the older designs. 
| this type is its limited air capacity, which depends on the 


A detail of design of great importance in low-level jet con- 
densers, particularly when working with reciprocating engines, 
is the vacuum breaker F, Fig. 21. Many serious breakdowns 
in the past have been due to complicated mechanism failing to 
act efficiently in emergency and allowing the cooling water to 
enter the low-pressure cylinders. In the Leblane Jet an ex- 
tremely simple and effective breaker is employed which elimi- 
nates this risk. For large plants two or more breakers are 
fitted, each capable of destroying the vacuum in a few seconds. 
Should the pumps stop for any reason, the air pump also acts 
as a vacuum breaker, the air having a free entrance to the 
condenser through the air pump discharge diffuser. 

It has been the author’s experience that troubles have been 
hastily attributed to back flooding of the condenser, which 
have afterwards been traced to more obscure causes. In several 
cases when the engine has been running on light load with a 
very high vacuum of, say, 28.5in. when changing over to 
“atmosphere,” knocking has occurred in the low-pressure 
cylinder due to rapid condensation caused by the low tempera- 
ture of the cylinder walls. Great care should be also taken not 
to have a rise in the exhaust pipe between the engine and the 
condenser, or if unavoidable, a large and efficient vacuum and 
low-pressure trap should be provided. Lee 

VI. Barometric jet condensers.—These are very similar to the 
low-level type, with the exception that the hot water and con- 
densed steam are removed by means of a barometric leg instead 
of an extraction pump. The advantage is that the risk of 
back flooding through failure of the extraction pump is elimi- 

















nated. The disadvantages consist of greater expense, more 
room occupied,and loss of vacuum between the condenser and 
main unit due‘to the abnormal length of exhaust pipe necessary. 
1.0 of mercury. In 
the majority of cases a low-level jet is to be preferred. The 
only condition where a barometric plant is advisable is when 
the cooling water is at a level which does not necessitate an 
injection pump. 

VIL. Simple jet condensers.—For very small steam quantities, 
ejector condensers are frequently employed. Fig. 22 shows one 
A great objection of 


quantity of water passing through the condenser. To overcome 
this objection the Westinghouse-Leblanc simple jet condenser, 
Fig. 24, was designed, working on the principle of the air pump. 
This plant will remove air in the ratio of from four to five times 
the water volume, giving a vacuum efficiency nearly as high as 
the multiple jet. 

Evaporative condensers.—The author does not propose to deal 
with these, as they are quite unsuitable for the high vacua now 
in vogue, owing to the impossibility of keeping them reasonably 
air-tight for any length of time. 

A very important condition in the working of a condenser 
which draws its cooling water by means of its vacuum is fre- 
quently overlooked by users, namely, the maximum overload 
which can be put on the condenser without it entirely shutting 
down. It is obvious that, as the vacuum falls, less water will 
be drawn in, the effect being cumulative until enough does not 
pass to condense the steam, the vacuum entirely failing. 


TABLE III.—The Critical Point in a Jet Condenser. 


Basis—Water 60 deg. Fah. at inlet and 18ft. mano. suction head. 




















necessitates a very tight system and low sea-water temperature 
in the air pump. 

Where head room does not permit of the plant being placed 
immediately below the main unit, a side exhaust can usually 
be adopted, which arrangement was adopted by the Westing- 
house Company at the Metropolitan Railway Company power 
station at Neasden. ‘This plant will be eventually composed of 
five 6000-kilowatt Westinghouse-Rateau impulse turbines, 
exhausting into five Leblane jet condensers. Each condenser 
is designed to deal with 70,000 Ib. of exhaust steam per hour 
at a vacuum of 28. lin., the temperature of the injection water 
being 82 deg. Fah., 9000 gallons being circulated per minute. 
Two of these sets are now running under full load conditions, 
and the guaranteed vacuum is easily maintained. The author 
thinks it may fairly be claimed that such results as these 
are the best that could be obtained under commercial working 
conditions. 








, , Per cent. of full load 
Head | inlet Outlet | Vacuum Ratio | Water 4 sucaay a on condenser when 
causing | 4/7, — p)| water water | tte wate quantity, quantity, vacuum at full load is 
flow 1) temp., temp, | ds Pah . lb. per Ib. per eoukne ed 
fap. ‘Gu ee pareerth Ws min. 26in. | 28.5in. 
14.9 3.86 60 75.1 79.1 70.4 1 0.014 25.5 54.6 
14.3 3.78 60 87.8 91.8 37.8 0.98 0.026 49.5 | 100 
13.7 3.7 60 97.2 101.2 28.1 0.96 0.034 65 131.5 
12.6 $.55 | 60 111.1 115.1 20.4 0.92 0.045 85.5 | 178 
11.5 3.39 | 60 121.5 | 125.5 16.75 0.88 0.053 100 202 
19.3 3.21 60 129.8 133.8 14.7 0.83 0.057 108 | 217 
9.2 3.04 60 136.8 140.8 13.3 0.79 0.059 113 | 228 
8.1 2.85 | 60 142.9 | 146.9 12.25 0.74 0.06 114 | 
6.9 2.63 | 60 148.3 j 152.3 11.4 | 0.68 0.059 113 | 228 
{ 


Table III. shows how this may be calculated, and Fig. 23 is 
@ curve plotted from the table. Arrangement can always be 
made so that the critical point is beyond the highest steam con- 
sumption possible, if the maker is consulted with that view. 
Many unexplained failures could probably be traced to this 
cause. 

In conclusion, the author wishes to thank Mr. Young for his 
assistance in preparing the drawings and diagrams with which 
this paper is illustrated. 








Contrract.—The Carron Company informs us that it has just 
been appointed grate makers to the King. 
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CATALOGUES. 





Tue Exsonestos MANUFACTURING CompaANy, 127, Pomeroy- 
street, New Cross, London, S.E.—A large catalogue has reached 
us. It has reference to Ebonestos insulators, including bushes, 
caps, washers, handles, &c: 

BAGSHAWE AND Co., Limited, Dunstable, Beds.—A catalogue 
forwarded to us by this firm has reference to Bagshawe’s chain 
belt concrete mixer. It is claimed that the chain belt driver 
used on these machines presents many advantages. 

GILLESPIE AND BeEates, Amberley House, Norfolk-street, 
Strand, W.C.—This firm has sent us a set of Bulletins dealing 
with Gould’s triplex, centrifugal and special power pumps. 
They deal with pumps for mines, general water supply, reser- 
voirs, oil pipe lines, vacuum and stuff pumps, and pumps for 
hydraulic accumulators, thick liquids, ammonia liquor, &c. 
Each design of pump is illustrated and described. 


AITon AND Co., Derby.—This firm’s latest catalogue dealing 
with flanged pipes. and accessories has reached us. It gives 
dimensions and prices of pipes, tables relating to the flow of 
steam and water in pipes, and standard specifications. With 
the aid of this catalogue an engineer can decide the size of 
pipes which will be required for certain duties, and can work out 
their cost, as well as that of the usual accessories. 


ApaMson WaTER Marin CLEARING Company, Limited, Arcade 
Chambers, Wigan.—We have received from this company a 
pamphlet containing an illustrated description of a special 
machine for clearing the inner surfaces of water mains. The 
machine has, we are informed, been adopted by several large 
towns. Briefly, it comprises a cutter attached to a shaft, which 
is caused to revolve by means of a small petrol engine. The 
cutter passes through the pipe like a boring machine and removes 
all scale and deposit. 

THE Petter oil engines, Petters Limited, Nautilus Works, 
Yeovi!l.—Two interesting and well got up publications have 
been forwarded to us by this firm. One has reference to the 
Petter patented semi-Diesel crude oil engines. These engines, 
as no doubt many of our readers are aware, are intended for 
electric lighting or pumping stations, factories, and industrial 
purposes generally. A great deal of interesting information is 
given concerning the engines and also some very creditable 
test figures. The other publication deals with the Petter 
patented stationary and portable oil engines, combined engines 
and pumps, and electric lighting plants. This was issued at 
the beginning of the present year and cancels all previous lists. 
It contains many illustrations of engines complete and of the 
component parts. Prices, weights, dimensions, code words, 
&c., are also given. 

Water CLEMENCE, 14, Victoria-street, Westminster, 8S.W.— 
A pamphlet dealing with the Puech-Chabal system of multiple 
filtration for water and sewage purification has been forwarded 
to us. It is stated that the photographs shown in this pam- 
phlet have been published in order to give some idea of the 
variety of ways in which the system has been applied. They 
show that no two installations are alike, each plant being specially 
designed after careful consideration of local conditions, and 
the various sections comprising the multiple filters proportioned 
to give the best possible results with the water it is proposed to 
deal with. No mechanism is employed to disturb the filtering 
layers when being cleaned; there are no moving parts and, 
consequently, no wear and tear and heavy bills for repgirs. The 
filters are atways constructed of masonry or ferro-concrete : 
no meta! is employed below the water level, and it is claimed that 
there is no liability to corrosion of any part of the work. 


Mitcretts, ASHWORTH, STANFIELD AND Co., Limited, 23 
and 24, Old Bailey, London, E.C.—This firm has sent us a cata- 
logue which deals with an important subject, namely, reducing 
vibration and sound. This is of great importance at the present 
time when internal combustion engines are being erected in 
places where it is of vital importance that no vibration or sound 
shall occur. In London, for example, quite a large number 
of these engines have been erected underground, and we believe 
that the question of devising means of eliminating troubles 
of this description has recently demanded considerable attention. 
Judging from the testimonials in this catalogue, ‘‘ Mascolite ” 
is a most useful material for placing under the foundation blocks 
of engines when it is desired to prevent the transmission of 
vibration. ‘‘ Mascolite”’ is also used as a bedding or cushion 
for rails, bridge work, columns, girders, electrical, printing and 
general machinery, power hammers and presses. 


Greorce Crapock AnD Co., Limited, Wakefield.—This is 
a small booklet dealing with locked coil wire ropes, suitable for 
sinking, winding, conductors and aerial ropeways. These 
ropes are claimed to be exceedingly flexible, and like other 
ropes, may be varied in construction to suit different working 
conditions. They are of special utility where their non-rotating 
qualities form a desirable feature. For instance, for sinking 
without guides, or winding in shafts where the clearance is 
very small, and where it is necessary that the cages should not 
have any tendency to rotate. These wire ropes are also claimed 
to have an advantage in deep shafts when a smaller diameter 
wire rope can be used, requiring less width of drum. Locked 
coil ropes of special formation are also used for other purposes, 
such as conductors in shafts, or standing ropes on aerial rope- 
ways, in which cases their smooth exterior makes them desirable 
on account of the reduction of wear and tear to the moving parts. 


Tue C.C. VaporisErR, Limited, 11, Hart-street, London, 
W.C.—This firm has sent us a new catalogue which deals with 
the C.C. vaporiser. The principal advantages claimed for this 
vaporiser are :—({1) That it produces from paraffin and low- 
grade oils, which can be bought at about one-fourth the price 
of ordinary petrol, cleaner and better results than can bo obtained 
with highly refined spirit ; it increases slightly both the power 
and elasticity of the engine ; it materially reduces the consump- 
tion of fuel; it is free from smoke, smell, and complication ; 
it frees the user from the burden of taxation on petrol to the 
extent of threepence per gallon; it reduces substantially the 
cost of insurance against fire ; it can be easily fitted to any make 
of motor car, motor lorry, omnibus, motor boat, or stationary 
plant ; its application is practically universal on land, in the 
air, on the sea and under the sea in the case of submersibles ; 
it encourages the development of big-power units for tramcars, 
rail coaches, ships, yachts, and land stationary plants; and, 
lastly, it increases the safety of travel, storage, and handling, 
since the fidsh point of the fuel used is very high. 


Bascock AND Witcox, Limited, Oriel House, Farringdon- 
street, E.C.—An exceedingly interesting catalogue has been for- 
warded to us by this firm. It deals with Nurnberg Diesel 
engines and illustrates many of these prime movers erected in 
central stations, &c., on the Continent and elsewhere. The 
particulars given in the early part of the publication should prove 
of interest to all who desire to know what is to be gained by using 
Diesel engines. It is shown that the Diesel engine consumes per 
brake horse-power hour only 7350-7940 British thermal units, as 
compared with 9130-14,290 British thermal units in the case of 
gas engine plants, and 15,900-39,700 British thermal units in 
the case of modern steam power plants. It is claimed that at 
full load the M.A.N. Diesel engine consumes according to size 
only .402-.491 lb. of fuel oil per brake horse-power hour. On 
this basis the cost of fuel, calculated according to the price of 
oil in England, amounts to only .08d. to .12d. per brake horse- 
power hour. The important fact is also emphasised that the 
Diesel. engine only consumes oil whilst it is running. This 
advantage is naturally of great importance in central stations, 
and there is not the least doubt that the great headway which 


these engines are making in electric lighting stations can be 
attributed to this fact. 


GEORGE ELLIson, Victoria Works, Warstone-lane, Birming- 
ham.—A new list dealing with drum type controllers for cranes, 
hoists, &c., has reached us. These controllers are provided 
with drums built on the patented round shaft and driving rod 
principle. The spider castings being drilled to a fit on the mica 
tubes of the round shaft and the driving rod, are pressed together 
endwise with large diameter mica spacing washers to form a 


Percentages of Various Gases in Mine Air,” by Mr. D. Bowen 
and Dr. Coplans, of Leeds University ; ; “Some Recent E UX peri. 
ments with Internal Pressures in Pneumatophores, ” by Mr, 
H.C. Jenkins ; Mr. G. Blake Walker’s paper on *‘ The Generation 
and Use of Compressed Air in Mines,” will be open for discussion, 
3.30 p.m. The Finance Committee will meet at 2.45 p.m. The 
Council will meet at 3 p.m. 

Tue Farapay Socrety.—In the rooms of the Chemical 
Gociety, Burlington House, Piccadilly, London, W. General 
mon “ Colloids and their Viscosity.” Dr. Wolfgang 





solid drum. This construction, it is claimed, entirely t 
the well-known disadvantages of the usual square shaft con- 
struction. The contact fingers permit adjustment for wear 
without altering the pressure of the springs. They consist of 
a heavy renewable copper arcing tip fixed to straight phosphor 
bronze springs, which are riveted to pressed copper finger 
brackets. The finger brackets are bolted to drawn bras; 
terminal blocks, which are clamped to a pair of stout round 
mica insulated rods. The incombustible are shields are mounted 
on two rods with spacing pieces of the same material. No screws 
are used for fixing the shields. The magnetic blow out is a 
patented arrangement, consisting of four or more blow out coils 
mounted on a strong bar that is fixed to pivoting arms which 
also carry the are shield supporting rods, the whole being con- 
veniently out of the way when inspecting the drum and con- 
tact fingers. 

THE SturTEvVANT ENGINEERING Company, Limited, 147, 
Queen Victoria-street, London.—A new catalogue dealing with 
erushing rolls has reached us. Sturtevant balanced rolls, it 
is pointed out, are different from all others, combining the best 
features of spring and rigid types without their faults. If 
properly fed they are “rigid to rock” and give a similarly 
uniform fine product to that obtained from rigid rolls, yet, 
owing to the spring construction, they are able to give instant 
relief to prevent breakage should iron or other uncrushable 
material be fed to the machine. Springs are placed at the back 
of all four bearings allowing each roll to move equally and 
oppositely at the same time, thus exactly balancing each other. 
These springs act only as a safeguard, like the breaking piece 
in crushers, and they are stiff enough to stand up against the 
crushing stress necessary for breaking down the hardest ores 
and rocks, yet flexible enough to prevent accidental excessive 
stresses. The springs are rigidly backed by a pair of strong tie 
bolts on each side of the machine, which definitely register the 
relative positions of the rolls and the supporting side frames. 
There are no excessive shocks causing crystallisation of the roll 
shafts. Moreover, it is claimed that these machines are very 
accessible, simple in design, construction, and operation, also 
the appropriate strength, rigidity, and appearance of parts have 
been maintained. Special locomotive type axle-box bearings 
are fitted to the machines and are dust-proof. 








FORTHCOMING ENGAGEMENTS. 
TO-DAY. 

THe InsTITUTE OF MARINE ENGINEERS.—Annual meeting 
at the Liverpool-street Hotel, E.C., at 7 p.m. 

THE Jvuntor INSTITUTION OF ENGINEERS.—39, 
street, S.W. “The Training of Colonial Engineers,” 
D. A. C. Herapath. 

THe Roya Institution OF GREAT Brirarn.—Albemarle- 
street, Piccadilly, W. ‘The Photography of the Paths of 
Particles Ejected from Atoms,”’ by Mr. C. T. R. Wilson, F.R.S. 

p-m. 


Victoria- 
by Mr. 


TO-DAY anp SATURDAY. MARCH 8rn. 
NorRTHERN PotyTecunic Instrrure.—Holloway, N. A 
conversazione at which lectures will be delivered on “* Acetylene 
Welding,” by Mr. Richardson ; “ Liquid Air,’’ by Mr. Watson 
“* Polarised Light,” by Dr. R. 8. Clay. 7.30 p.m. 


SATURDAY, MARCH 8ru. 


THE Roya Institution or Great Britarn.—Albemarle- 
rties and Constitution of 





street, Piccadilly, W. ‘‘ The Pro 
the Atom,” by Professor Sir J. J. Thomson, F.R.S. (Lecture 
| V.) 3 p.m. 
MONDAY, MARCH 10ru. 
| Royat Socrery or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture. Lecture No. I1.: *‘* Coal Gas as a Fuel for 
Domestic Purposes,”’ by Mr. F. W. Goodenough. 8 p.m. 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 


* Re. 


AssocraTIon.—Storey’s Gate, St. James’s Park, S.W. 
by 


ciprocating and Turbine Pumps for Motor Fire Engines,” 
Mr. L. C. Miller. 8 p.m. 
TUESDAY, MARCH 

THe ILLUMINATING ENGINEERING Socrety.—At the Royal 
Society of Arts, John-street, Adelphi, W.C. “* The History of 
Gas Lighting in this Country,” by Mr. W. J. Liberty. 8 p.m. 

Tue InstITUTION oF CiviL ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. ‘* Notes on City 
Passenger Transportation in the United States,’ by Mr. G. D. 
Snyder. 8 p.m. 

THe Roya INSTITUTION or Great Britarn.—Albemarle- 


livx. 


street, Piccadilly, W. ‘The Movement of the Stars” 
(Lecture III.): “‘Our Greater System,” by Professor H. H. 
Turner, F.R.S. 3 p.m. 


MANCHESTER GEOLOGICAL AND MininG Socrety.—Meeting 
at Manchester University. ‘‘Some Notes on the Microscopic 
Structure of Metals,”’ by Mr. Charles J. P. Fuller; “‘ Fire-damp 
in Coal Mines,” by Dr. John Harger. 5.30 p.m. A Council 
meeting will be held at 4.30 p.m. 


WEDNESDAY, MARCH 12rx. 


THe InstiruTIon or Crviz ENGINEERS.—Students’ Visit 
to the works of Messrs. Fraser and Chalmers at Erith. 
HE Roya Society or Arts.—John-street, Adelphi, W.C. 


T: 

“The Use of White Lead in Painting,” by Mr. Noel Heaton. 
8 p.m. 

AERONAUTICAL SocreTy oF GREAT Britarin.—At the Royal 
United Service Institution, Whitehall. ‘‘ Some Research,” 
by Mr. A. P. Thurston. 8.30 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘“‘The Province of 
the Engineer-in-Charge,” by Mr. A. E. Penn. 8 p.m. 

THe InstiITuTION oF AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s Gate, S.W. 
“Heavy Motor Vehicles,” by Messrs. G. W. Watson and D. S. 
Kennedy. 8 p.m. 

Tue Royat MetTeorowoaicat Socrety.—At the Surveyors’ 
Institution, 12, Great George-street, Westminster, S.W. 
“British Weather Forecasts: Past and Present ”’ (illustrated 
by lantern slides), by Mr. R. G. K. Lempfert. 7.30 p.m. 

THE Junior InsTITUTION OF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. ‘‘ Water 
Heat System: The Effects of Heat upon Water and a considera- 
tion of Water Movements in Steam Boilers,” by Mr. Arthur Ross. 
8 p.m. This paper will be further discussed on March 14th 
at 39, Victoria-street, S.W. 

THe Mriptanp InstITUTE oF MINING, CIVIL AND MECHANICAL 
ENGINEERS.—-At the Y.M.C.A. Hall, Eldon-street, Barnsley. 
“A Note on An Electrolytical Method of Determining the 











Ostwald (Leipzig), ‘ ‘On the Bearing of Viscosity on the Study 
of the Colloidal State ;”” Professor Victor Henri (Paris), ‘ The 
Determination of the Size of Colloid Particles and the Relation 
of the Size with the Viscosity of Disperse Systems ;” Professor 
Dr. W. Pauli (Vienna), “ Viscosity and the Electro-chemis stry 
of Pr«tein Solutions ;”’ Professor Dr. H. Freundlich and Dr, 
N. Tshizake (Brunswick), ‘ “On the Rate of Coagulation of 

a ag Solution as measured by Change in Viscosity ;”’ Mr, 

il Hatschek, ‘* The Mathematical Theory of the Fee 

of Two-phase Systems ; Professor F. G. Donnan, F.R.S 
will speak on “ The Viscosity of Soap Solutions ;” Dr. S. 
oe will speak on ‘“* The Relation of Viscosity to Solubility” y. 
4.30 p.m 


THURSDAY, MARCH 13ra. 

Tae Roya Instirvution or Great Brirary, —Albemarle. 
street, Piccadilly, W. ‘Surface Energy,” by Mr. : 
Hardy, F.R.S. 3 p.m. 

Tue InstiruTion or Execrricat ENGINFERS.—Victoria 
Embankment. W.C. ‘The Power Supply on the Rand.” by 
Mr. A. E. Hadley. 8 p.m. 


Tue Concrete InstiruTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. ‘The Strength of Cement,” 
by Mr. H.C. Johnson. 7.30 p.m. 


FRIDAY, MARCH l4rsa. 


Tue InstrrvTion OF MECHANICAL ENGINEERS.—Storey's 
Gate, Westminster, S.W. ‘‘ Some Effects of Superheating and 
Feed-water Heating on Locomotive Working,” by Messrs. 
F. H. Trevithick and P. J. Cowan. 8 p.m. 

Tue Roya InstrruTion or Great Brirarn.—Albemarle- 
street, Piccadilly, W. ‘‘ Great Advance in Crystallography ” 
(experimentally illustrated,) by Dr. A. E. H. Tutton, F.R.S, 
9 p.m. 

Puysicat Socrery or Lonpon.—In the Physics Theatre of 
University College, Gower-street. ‘“‘Some Oscillograms of 
Condenser Discharges and a Simple Theory of Coupled Circuit~,” 
by Professor J. A. Fleming, F.R.S.; ‘“* An Exhibition of Braun 
Cathode-Ray Tubes and an Electrostatic Machine for Working 
them, Used as a High Frequency Oscillograph,” by Professor 
J. A. Fleming, F.R.S.; ‘On the Stretching and Breaking of 
Sodium and Potassium ” (with demonstrations), by Mr. B. Bb. 
Baker; ‘“‘The Latent Heat of Evaporation of Aqueous Salt 
Solutions,” by Mr. R. G. Lunnor; *“ On Some Flame Spectra ” 
(with demonstrations), by Dr. E. N. da C. Andrade. Before 
the meeting there will be a demonstration of spark photograp)|.s 
by Mr. W. B. Haines, B.Se. 5 p.m. 


WEDNESDAY, THURSDAY anv FRIDAY, 
13rH AND 14TH. 


MARCH 12ru, 


In the Hall of 


Tue INstiruTionN OF NAVAL ARCHITECTS. 
the Royal Society of Arts. Annual meeting. 11.30 a.m. on 
each day. 
SATURDAY, MARCH 15rn. 
Tue Roya InstirutTion oF Great Britatn.——Albemarle- 


‘The Properties and Constitution of 


Piccadilly, W. 
by Professor Sir J. J. Thomson, F.R.S. 


Lecture VI., 


street, 
the Atom,” 
3 p.m. 


MONDAY, MARCH I7ru. 


Tue INsTITUTION OF MARINE ENGINEERS.—--58, Romford- 


road, Stratford, E. Discussion on ** The Manufacture of Stee!.” 
by Mr. P. P. Dowden. 8 p.m. 
TUESDAY, MARCH 18ru. 
THe Institution OF ELEcTRICAL ENGINEERS.—Scottish 


Local Section. This meeting takes the place of the one which 
should have been held on March I Ith. 

Tse British FOUNDRYMEN’s ASSOCIATION: LANCASHIRE 
Brancu.—In the School of Technology, Manchester.  ‘ Con- 
stituents and Composition of Cast Iron in relation to Fracture 
and Grade Number,” by Mr. Sidney G. Smith, of Bradford. 
4 p.m. 

MARCH 
oF ENGINEERS.—39, 
by Mr. John J. George. 


SATURDAY, MARCH 29ru. 


Junior INSTITUTION OF ENGINEERS. 
Albert Dock extension (Port of London 


FRIDAY, 28TH. 


Junior INSTITUTION 
** Ball Bearings,” 


THE Victoria- 
street, S.W. 


Visit to the 


THE 
Authority). 


Royal 
3 p.m. 
2ND. 


at the 


WEDNESDAY, APRIL 


DyYNAMICABLES.—Anniversary dinner 
Restaurant, W. 7.30 p.m. 


Trocadero 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A Rally. 

A DECIDED improvement is noticeable this week, 
quite a rally having occurred from the previous depression. 
The fact that Cleveland warrants have gone up 3s. 6d. in a week. 
and that the general North of England position is eg a 
bettered, has had a ref: so and cheering effect in the Midlands 
The cloud of uncertainty is lifting and matters are getting back 
again to the position which was so satisfactory to sellers. There 
was therefore a much more cheerful tone about the market at 
Birmingham this week. There was more movement, demand 
being brisker, and in several departments quotations showed 
considerable recovery. Northampton forge pig iron was 
quoted 69s. to 70s., and smelters who were willing a week ago 
to sell at 68s. would no longer do so. Derbyshire forge ranged 
from 71s. to 73s,, but one did not hear again last week’s low 
figure mentioned of 69s. at stations. South Staffordshire part- 
mine forge shared in the recovery, getting back to about 72s. 
There was a fairly good demand for South Staffordshire cinder 
forge at 66s. to 67s. 6d., whilst sellers asked 92s. 6d. to 97s. 6d. 
for good all-mine forge. A little cold blast changed hands at 
129s. or 130s. The furnaces in North Staffordshire were re- 
ported busy, with forge quoted 74s. to 75s., and best 82s. to 83s. 


Steel Active. 

The steel works of the district are all well engaged 
and making regular deliveries. Engineering material is the 
description in most request, the demand being very satisfactory, 
since activity characterises the operations of makers of rolling 
stock, bridges, structural steelwork, machine tools, electric 
plant, hydraulic plant, gas and oil engines, motors, and other 
engineering requisites. The steel tube trade in’ most of its 
branches is also well occupied. Makers quoted angles £8 to 
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£8 2s. 6d.; Bessemer sheet bars, £6 to £6 2s. 6d.; and Siemens, 
£6 2s. 6d. to £6 5s. 


Manufactured Iron Steady. 

Most of the mills are fairly well engaged, though not 
quite so busy as recently. Competition in sheets, both black 
and galvanised, continues keen. Makers quote for plain black 
doubles, £8 12s. 6d.; and for galvanised corrugated doubles, 
£11 17s. 6d. to £12 5s. Marked bars are without alteration 
at £10, whilst merchant bars are still quoted £8 10s. to £8 12s. 6d., 
delivered Birmingham, and serviceable bars for nut and bolt 
manufacture are quoted £8 2s. 6d. to £8 5s. Members of the 
Gas Strip Association could do with more orders, but the official 
figure remains at £8 10s. to £8 12s. 6d. 

More Puddlers Required. 

At the annual meeting in Birmingham, on the 3rd inst., 
of the Midland Iron and Steel Wages Board, Mr. G. Macpherson 
presiding, @ discussion took place on the need for more puddlers 
in the iron trade. It was stated that the bonus to puddlers had 
not had much effect in attracting young men. If 6d. failed 
they would have to make it something else. It was admitted 
also that the Board would probably have to take into considera- 
tion the question of hours. The chairman said that notwith- 
standing the disastrous coal strike, the amount of iron turned 
out by the seventeen selected firms had been nearly 5000 tons 
more than it was in the previous year. He calculated that if 
there had been no strike they would have had another increase 
of nearly 20,000 tons over last year’s production. He thought 
they might take that as some indication of the condition of the 
whole of the iron trade. Buyers and engineers, after a good many 
years of work, were reverting to the use of iron, all of which was 
satisfactory as far as the iron trade was concerned. The annual 
report, which was adopted, showed among other items that the 
Board consisted of the following firms :—In South Staffordshire 
and Shropshire, 27; North Staffordshire, 3; Lancashire, 3; South 
Yorkshire, 5; North and South Wales and Cheshire, 11; and 
Derbyshire, 3; making a total of 52 firms. The accounts 
showed the receipts from employers to be £628, an increase of 
82. The receipts from the operatives were £512, an increase 
of £67. The total increase of income was £149. The total 
receipts for the year had been £1195 16s. 4d.; and the total 
expenditure £1142 13s. 9d., thus leaving a balance on the right 
side of £53 2s. 7d. 


The Brass and Metal Trades. 

In the Birmingham and district brass and metal trades 
there is a fair amount of new business being transacted, although 
not so much as in the closing months of last year. Some good 
Admiralty contracts for brassfoundry work have, however, 
been given out recently. The reports of brass and manu- 
factures thereof in January amounted to 1305 tons, of the value 
of £171,003. These figures compare with 1099 tons and £125,998 
in the corresponding month of last year; and 1129 tons and 
£119,165 in the first month of the preceding year. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MaNcuesTER, Thursday. 
Pig Iron Still Uncertain. 

THE attendance on the Tron Exchange on Tuesday was 
below the average, and the position of pig iron continues one of 
great uncertainty. Prices rule more or less nominal, and Lin- 
colnshire shows an officia! reduction of 5s. per ton as compared 
with last week. Middlesbrough, owing to speculative influences, 
recovered somewhat, and for prompt delivery showed an advance 
of 2s. per ton. Scotch showed little or no change. Actual 
business is still on a comparatively small scale. Finished iron 
bars have receded somewhat, and there was also a weaker feeling 
ruling in steel products occasionally. In copper sheets showed 
an advance of £2 per ton; tough ingot and best selected was 
also stronger. Tubes showed no quotable change. Sheet 
lead and English tin ingots steady. 





Quotations. 
Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford- 
shire, 72s. 6d.; Derbyshire, 73s. 6d.; Northamptonshire, 


73s. 6d.; Middlesbrough, open brands, nominally, 72s. 6d.; 
forward, 2s. lower. Scotch: Gartsherrie, 82s. 6d.; Glengar- 
nock, 81s. to 81s. 6d.; official, 82s.; Eglinton, 80s. 6d. to 81s.; 
Summerlee, 81ls., delivered Manchester. West Coast hematite, 
83s. to 83s. 6d. f.o.t. Delivered Heysham: Gartsherrie, 80s. 6d.; 
Glengarnock, 79s. to 79s. 6d.; official, 80s.; Eglinton, 78s. 6d. 
to 79s.; Summerlee, 79s. Delivered Preston : Gartsherrie, 81!s. 6d.; 
Glengarnock, 80s. to 80s. 6d.; official, 81s.; Eglinton, 79s. 6d. to 
80s.; Summerlee,80s. Finished iron: Bars,£8 15s.; hoops, £8 12s. 6d. 
sheets, £9 7s. 6d. Steel: Bars, £8 5s.; Lancashire hoops, 
£8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; sheets, £9 to 
£9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, 
zirder, and bridge work, £8 10s.; English billets, £6 12s. 6d. to 
£6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold drawn steel, 
£10 10s. Copper: Sheets, £83 per ton; small lots, 103d. 
per lb.; tough ingot, £74 10s. to £74 15s.; best selected, £74 lds. 
to £75 per ton. Copper tubes, 103d.; brass tubes, 8}d.; con- 
denser tubes, 9}d.; brazed brass tubes, 94d.; rolled brass, 
7jd.; brass wire, 7{d.; brass turning-rods, 74d.; yellow metal, 
6{d. per Ib. Sheet lead, £18 10s. per ton. English tin ingots, 
£224 per ton. 





The Lancashire Coal Trade. 

The attendance on the Coal Exchange was very good, 
and there was a marked improvement to note generally. House 
coal tended in sellers’ favour, and for best qualities some diffi- 
culty was experienced in obtaining deliveries. Slack was occa- 
sionally in better supply. The strike at Garston Docks, Liver- 
pool, is causing some uncertainty to rule in shipping and bunker- 
ing coal, but there is no quotable change to note in prices at 
present. Quotations :—Best Lancashire house coal, 16s. 10d. 
to 17s. 10d.; good medium, lds. 4d. to 16s. 4d.; domestic 
fuel, 12s. 7d. to 14s. 7d.; screened steam coal, Ils. 6d. to 14s.; 
slacks, 9s. to 11s. per ton at the pits. 


Works Extensions. 

The firm of J. Hopkinson and Co., Limited, Hudders- 
field, is extending its premises by the addition of a commodious 
steel foundry, which | had an opportunity of inspecting a few 
days ago. When completed this will be a model foundry for 
small and medium-sized castings. It .is built of brick with 
ample light and is 280ft. by 50ft. Over one end is a second 
storey for a pattern stores, 60ft. by 50ft., below which are a 
laboratory, testing and balance rooms. Adjacent to the main 
shop is a fettling bay, 120ft. by 30ft., besides a sand shed, 
moulding box shed, and blower house. The plant will comprise 
a 2-ton Stocks converter with its necessary adjuncts, two anneal- 
mg stoves, four drying stoves, electric welding apparatus, sand 
blast, pneumatic jib cranes, and pneumatic moulding machines. 
'he whole of the plant as well as the 15-ton overhead crane and 
2-ton erane in the fettling shop will be operated electrically. 
‘The company is also increasing the capacity of its power generat- 
ing plant by the installation of turbo-generators. 


Bolton Electric Power Station. 


The Bolton Corporation is about to erect a new electric 
power generating station, and subject to the sanction of the 
Local Government Board, ha: decided to accept the tender ot 





John Musgrave and Sons, Limited, for two turbo-alternators, 
each of 4000 kilowatt capacity. The water-tube boilers, super- 
heaters, and stokers are to be supplied by the firm of Babcock 
and Wilcox, and the economisers by Messrs. Green and Son. 


Proposed New Works for Trafford Park. 


Although negotiations have not been formally con- 
cluded, I understand that the British Mannesmann Tube Com- 
pany has decided to purchase a site of 80 acres in Trafford Park 
for the erection of new works. This will mean the introduction 
of an entirely new industry to this district. The decision to 
come to Trafford Park has only been arrived at after carefully 
considering other sites offered in various parts of the country. 


Liverpool Engineering Society. 

On Wednesday last a paper was read before the above 
society on “The Blackstone Crude Oil Engine,’ by Mr. 
Simper. The author said that in this engine an attempt had 
been made—with complete success—to produce an engine which 
while working at moderate or comparatively low pressures, 
should deal with any of the fuels found in any part of the world. 
He said that the engine works on the four-stroke cycle, but the 
charge of fuel was not sent into the combustion chamber until 
the completion of the compression stroke. The fuel does not 
lie in a vaporiser and distil as in some engines, and consequently 
there is no deposit owing to ‘‘ cracking ” of the fuel. In deliver- 
ing the fuel charge direct into the cylinder by compressed air 
at the completion of the compression stroke the Blackstone 
resembles the Diesel engine, but the method of igniting the charge 
differs. In the former the compression is only 150 Ib. per square 
inch. In the compression stroke the contents of the cylinder 
consist of pure air mixed with the residual products of the 
previous stroke. Just at the end of the compressio. stroke the 
fuel oil is sprayed into the cylinder and ignited by a flash from 
the igniter bulb, which has also received its charge of oil. Instead, 
however, of the oil being all forced into the cylinder at once, 
giving instant ignition of the charge with the high peak charac- 
teristic of many internal combustion engine diagrams, the oil 
is gradually sprayed in, giving a flat-topped fat diagram. 


Electric Power at Weston Point. 

In my paragraph on the development of the power plant 
belonging to the Salt Union in our issue of February 21st last, 
it was stated by an oversight that the Mersey Power Company 
purchased current in bulk from the Salt Union at Winsford for 
retail in Runcorn and Widnes. Instead of Winsford I should 
have written Weston Point, where the company’s new vacuum 
salt plant is in full operation. 


BaRROwW-IN-FuRNEsS, Thursday. 
Hematites. 

The market for hematite pig iron has been on the quiet 
side during the past week, and there has not been a great deal 
of new business done. Still some transactions have been noted, 
and in the meantime makers of iron are as busy as they well can 
be, for they have plenty of orders in hand and the whole of 
their output is going into prompt use either in the immediate 
district or at works in the Midlands, Scotland, and East Coast. 
Not much iron is being sent on the Continent, but now and again 
small parcels leave Barrow and Workington. These are mostly 
special sorts of iron to be used in motor car fittings, &e. Prices 
are about the same so far as makers are concerned, and they are 
quoting 86s. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. Special sorts of iron fetch a higher rate. In the 
warrant market there is nothing being done, but there has been 
rathera weakness in sympathy with other markets. The stores of 
warrant iron represent in the aggregate just over thirty thousand 
tons. 


Iron Ore. 

The demand for iron ore is full of life on local as well 
as general home account. The whole of the ore raised in North 
Lancashire and Cumberland is going into prompt use, and much 
more ore could readily be sold. Prices are firm, with good aver- 
age sorts quoted at 18s., and the best Hodbarrow sorts are being 
sold at 27s. per ton net at mines. There is a steady request for 
Spanish ores and the current rate is 22s. per ton delivered to 
West Coast furnaces. 


Steel. 

There are no new features to report in connection with 
the steel trade. The general position is satisfactory. At both 
Barrow and Workington the steel mills are fully employed and 
good orders are held in all departments. The demand for steel 
is active and prospects are good. For heavy rails there is a 
steady call and the current rate is £6 15s. to £6 17s. 6d. per ton, 
whilst light sections are at £7 12s. 6d. to £7 15s., and heavy tram 
rails are at £7 17s. 6d. per ton. The mills at Barrow are par- 
ticularly well employed on steel shipbuilding material. There 
is a full demand and ship plates are at £8 10s. per ton, with 
boiler plates at £9 5s. to £9 10s. per ton. 


Shipbuilding and Engineering. 

At the works of Vickers Limited at Barrow the fitting- 
out of the Japanese battle-cruiser Kongo is being pushed on. 
Her machinery is in place and her four funnels have been erected 
and the two lower masts stepped. There is a lot of deck work yet 
to be finished, and down below much remains to be done before 
she can leave Barrow for her trials. She is the only craft being 
fitted out at Barrow at present. 


Fuel. 
There is a full demand for coal and prices are unchanged. 
For coke there is a big request and East Coast sorts are quoted at 
28s. per ton delivered. 
Shipping. 
The shipping trade is fairly well employed. Oil imports 


are brisk, Barrow being now a large distributing centre for oil 
of all sorts for power, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Chamber of Commerce and Demurrage. 


FEELING is still very strong in Sheffield on the demur- 
rage question, which so vitally affects the great iron and steel 
trades, and at a meeting of the Council of the Chamber of Com- 
merce on Tuesday the delegates to the annual meeting of the 
Associated Chambers of Commerce of the United Kingdom 
were instructed to move resolutions on the subject. One urges 
that before any further powers are given to the railway com- 
panies to increase their rates the economies effected by working 
arrangements between the companies ought to be taken into 
consideration. Another asks the President of the Board of 
Trade to receive a deputation to urge upon him the necessity 
for immediate action, as traders are likely to suffer severe loss 
and injury. A third deals with the question of consigning goods 
by rail under mark or cypher, and asks for the continuance 
of the system ; and a fourth calls attention to the injustice done 
to traders under the present regulations governing detention 
of traders’ wagons where short distances are concerned. 


Raw Material. 
With respect to hematite iron, West Coast still main- 


tains its price, and purchasers are not disposed to take very 
forward contracts at any reduced price. East Coast has been 








a little bit affected by speculation, but as makers have order- 
books well filled they are not open to make any or much reduc- 
tion for forward delivery. Most manufacturers are, however, 
fairly well bought for some time to come, and therefore both 
iron makers and users are just waiting the course of events. 
Present quotations are about as follow :—East Coast mixed 
numbers, 88s. to 893.; West Coast, 97s. to 98s. per ton delivered 
Sheffield, though some makers are stated to have asked higher 
than this. The cut in Lincolnshire pig at Manchester on Friday 
was followed by a fall in the price here on Saturday, the local 
agents for Lincolnshire iron being notified of a reduction of 
Association prices to the extent of 5s. per ton on foundry and 
forge qualities and 2s. 6d. on basic, the new prices now standing : 
—Forge, 68s.; foundry, 69s.; basic, 73s. Sd.; delivered Sheffield 
or Rotherham. Even at these prices there is very little busmess 
for prompt delivery being done. The idea of buyers, said a 
Lincolnshire maker to me on Wednesday, is that they will wait 
in the hope of a sensational drop, but so far as makers are con- 
cerned there will be no further drop for some time to come. 
‘“* We believe,” he added, “‘ that prices will go back rather than 
weaken. There is still a shortage in iron, the shipments con- 
tinue very good, and buyers keep pressing for delivery. Middles- 
brough makers say just the same, so that, taking all these cir- 
cumstances into consideration, we are hoping in Lincolnshire 
that it will not be long before prices are put back to where they 
were.” This maker declared in conclusion that they had no 
need really to drop the prices, as there were sufficient orders in 
hand to keep them going for some months yet ; but it was done 
to keep in line with Middlesbrough. Certainly from what one 
can gather in other quarters there seems to be a good deal in the 
contention, for the fact is indisputable that pig iron stocks in 
makers’ hands and in users’ yards have gone down tremendously, 
whilst the actual demand is as strong as ever. The Derbyshire 
ironmasters have also revised their prices, so as to compete with 
the reduced Lincolnshire quotations. For several weeks past 
the prices of Derbyshire forge have been cut in certain cases, 
so it is said. 


Bar Iron. 

The members of the South Yorkshire Bar Iron Makers’ 
Association held their monthly meeting on Monday, but made no 
change in the price of bars, which stands on a basis of £9. There 
has been during the month a slight lull in trade, but not more 
than is usually looked for at the opening of the year. Specifica- 
tions are coming in well now, and the prospect is excellent. 
The point of view taken in this quarter of the Lincoipshire 
“cut” is that. the new prices are more consistent with the 
situation, and that compared with the price of bar iron they 
are quite sufficiently high. 


Round the Works. 

Although here and there a little temporary weakness 
may be noticeable in the volume of new business coming forward, 
the tone ov the whole is very firm, and there is every reason to 
believe that the position is perfectly sound. The steel work 
mentioned in my letter last week as being in hand on French 
account consists of some massive turbine drums for French 
warships, the value of each one, it is stated, running to over 
£2000. Two of the armament firms here are busy with armour 
plate in connection with the construction of torpedo-boat 
destroyers, amongst much other work. A Rotherham firm is 
making a large quantity of wheels and axles for Melbourne and 
Adelaide, and also has in hand a big steel orderfor Chma. An 
important contract for stores covering the whole of the year hax 
been split up by the Great Northern Railway of Ireland between 
fourteen firms in the Sheffield district, the requirements including 
wheels and axles, smoke tubes, tires, springs, carriage fittings, 
tools, &c. The Penistone District Council is asking for tenders 
for the erection of a public hall, council offices, and masonic 
rooms at Shrewsbury-road, Penistone, and the Chesterfield 
engineering firm of Markham and Co. is carrying out extensions 
for Vickers Limited and Cammell, Laird and Co. At the 
Cyclops Works of the latter firm additions are being made to the 
No. 1 planing shop, and Vickers’ 27in. press house is being 
extended. Messrs. Markham have just completed a large con- 
tract for colliery head gear at Thurcroft, and a pair of winding 
engines, with gear and drum, has been installed at Keresley, 
near Coventry, for the Warwickshire Coal Company. Koppers 
Coke Ovens Company have executed some important contracts 
for installations in Wales and at Middlesbrough. 


Personal. 

Since my last letter there has passed away a very well- 
known figure in heavy steel and armament circles, Mr. Francis 
John Maw, who for more than forty years was on the staff of 
Cammell, Laird and Co., the latter portion of that period as 
secretary. When he retired in December of 1911 he was one 
of the best-known and most esteemed men in the business— 
not only in Sheffield, but throughout the country. 


Fuel. 

There is a considerable improvement in the position 
of the steam coal market, due almost entirely to an increase in 
the industrial demand. The latter arises out of the possibility 
of a railway strike, causing many works to accumulate stocks 
as quickly as possible. The tonnage going for shipment is much 
the same. Generally the market for forward delivery of steams 
keeps firm, as high as 13s. per ton at the pit having been obtained. 
Pending the opening of navigation, however, spot sales have been 
made at a shilling under this price or even less. Not much 
business is open because buyers are mostly contracted until the 
shipping season reopens. During the past week local makers 
of coke have not obtained the good prices prevalent a fortnight 
ayo, chiefly owing to several blast furnaces having shut down 
for repairs, thus throwing coke on the market, which is also 
affected by the recent drop in Lincolnshire iron, which is very 
largely the local make for coke. Best Beehive is scarce at 20s. 
per ton, but patent coke may be obtained at from 17s. to 18s. 
Current coal prices at pit are per ton :—Best South Yorkshire 
hards, lls. 6d. to 13s.; best Derbyshire lls. 3d. to lls. 9d.; 
second qualities, 10s. 3d. to 1ls. 3d.; steam cobbles, 10s. 3d. to 
lls.; washed doubles, 10s. 6d. to 11s. 6d.; seconds, 10s, to 10s. 6d. 








AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of Cardiff and District. 

THE steam coal trade was again much affected last 
week by the dock and traffic congestion which has been experi- 
enced now since the middle-of February. As a result of this, 
the working difficulties have been severe, and full work was not 
possible at the tips. The consequence of this was that the coal 
trade was kept in check. The constant arrival of steamers 
still further complicated matters, and it was thought that for 
certain a fortnight must elapse before trade would revert to its 
normal attitude. Colliery owners had this in mind, and holding 
large orders were expecting increased pressure for large coals 
until after Easter, and though needing the return of their wagons, 
were open to take relatively easy figures from spot buyers, 
but were very rigid on al] forward business. Quotations were 
advanced again for all descriptions of large, including drys and 
Monmouthshire, fully 6d. per ton on the week. Admiralties 
in particular were reported a very strong market. House coals 
firmly held. In respect of small coal for which a boom seemed 
likely, there has been less difficulty in getting supplies, and some 
buyers have been known to have put up with inferior at a cost 
of 3d. more per ton. The latest quotations are, Cardiff, March 
5th, as follow :—Steam coal: Best Admiralty, large coal, 
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19s. to 19s. 6d.; best seconds, 18s. 9d. to 19s.; seconds, 18s. to 
18s, 6d.; ordinaries, 17s. 6d. to 18s.; best drys, 18s. to 18s. 9d.; 
ordinary drys, 17s. to 17s. 6d.; best bunker smalls, 15s. 9d. 
to 16s.; best ordinaries, 15s. 3d. to 15s. 6d.; cargo smalls, 
14s. 9d. to 15s.; inferiors, 14s. 6d. to 14s. 9d.; washed smalls, 
15s. 6d. to 16s.; best Monmouthshire, black vein, large, 17s. 6d. 
to 18s.; ordinary Western Valleys 17s. to 17s. 6d.; best Eastern 
Valleys, l6s. 6d. to 16s. 9d.; seconds, 16s. to 16s. 6d. Bitu- 
minous coal: Best households, 19s. to 20s.; good households, 
17s. to 18s.; No. 3 Rhondda, large, 17s. to 17s. 6d.; smalls, 
15s. to 15s. 6d.; No. 2 Rhondda, lés. to 16s. 6d.; through, 
15s. to 16s.; No. 2 smalls, 13s. 6d. to 14s. 6d.; best washed 
nuts, 16s. to 17s.; seconds, 15s. to 16s.; best washed peas, 
14s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 23s. to 24s. 
Coke: Special foundry, 32s. 6d. to 33s. 6d.; good foundry, 
29s. to 3ls.; furnace, 27s. to 28s. 6d. Pitwood, 18s. 9d. to 19s. 


Newport (Mon ). 

The alleged hampering of traffic arrangements by 
dock and railway congestion had fortunately no untoward 
influence at the port, and coal shipments reached high, if not 
record, totals. The quantity shipped on foreign account was 
121,230 tons ; coastwise the total was 17,517 tons. Spot large 
coal was usually to be had on easy terms from sellers anxious 
to clear the wagons. The tendency of the market was dis- 
tinetly upwards. Forward coals showed a considerable advance. 
Smalls were firmly held and realised high figures. Other 
branches of the market shared in its healthy activity, and pitwood 
closed with a steadier tendency. Quotations, Newport, Mon.: 
——Best Newport black vein, large, 17s. 3d. to 17s. 9d.; Western 
Valleys, 16s. 9d. to 17s. 3d.; Eastern Valleys, 16s. to 16s. 6d.; 
other kinds, lds. 6d. to 16s. 9d.; best smalls, 14s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. 6d. Bituminous: Best house, 18s. 
to 19s.: seconds, 16s. 6d. to 17s. 6d. Patent fuel, 22s. to 22s. 6d. 
Pitwood, 18s. 9d. to 19s. 


Swansea: Latest Quotations. 

There was no marked alteration in quotations. 
Anthracite coal: Best malting, large, 22s. 6d. to 24s. 6d. net ; 
seconds, 20s. to 21s. 6d. net; big vein, 16s. 9d. to 18s. 3d., less 24 ; 
red vein, 14s. 6d. to 1l5s., less 24; machine-made cobbles, 
21s. 9d. to 23s. 9d. net ; Paris nuts, 23s. 6d. to 26s. net ; French 
nuts, 23s. 6d. to 26s. net ; German nuts, 23s. 6d. to 26s. net ; 
beans, 18s. to 20s. net; machine-made, large peas, lls. 3d. 
to 13s. net ; rubbly culm, 8s. 3d. to 8s. 9d., less 2}; duff, 5s. 6d. 
to 6s. net. Steam coal: Best large, 18s. 6d. to 19s., less 2}; 
seconds, 15s. 9d. to 16s. 6d., less 2}; bunkers 14s. 6d. to 16s. 1d. 
less 2}; small, 12s. 6d. to 14s., less 2}. Bituminous coal: 
No. 3 Rhondda, large, 18s. to 19s., less 2}; through, 16s. to 
17s., less 24; small, 14s. 3d. to 15s. 6d., less 24. Patent fuel, 
20s. to 20s. 6d., less 24. 


Iron and Steel. 

At Dowlais the past week was very busy, the whole of 
the departments being carried on with a great deal of vigour. 
The Bessemer, Siemens and the steel sleeper press did good 
work, The Goat Mill began operations on Monday morning. 
The steel press completed a good average tonnage of sleepers 
for an East Indian railway, and the Goat Mill was occupied with 
a long run of heavy steel rails, and were occupied, as reported, 
night and day. The latest statement from the Swansea centre 
is that the prices of tin-plates have become most irregular. 
Some works, it is stated, are selling utterly regardless of cost, 
in the forlorn hope of keeping fully at work, while others are 
stopped. It is hoped that time may bring other counsels to 
bear. Low prices, it is thought, will not bring any more business, 
but probably steadier customers would be more inclined to 
place orders. Present prices are given approximately as follows : 
—Swansea Metal Exchange, pig iron : Hematite mixed numbers, 
79s. cash, 79s. 4d. month; Middlesbrough, 64s. 3d. cash, 
64s. 6d. month; Scotch, 70s. 14d. cash, 70s. 54d. month ; 
Welsh hematite, 89s. dd.; East Coast, 88s. c.i.f.; West Coast, 
89s. c.i.f. Steel bars: Siemens, £5 12s. 6d. to £5 15s.; Bessemer, 
£5 12s. 6d. to £5 15s. Steel bars, heavy sections, &c. Iron ore: 
Newport, 21s. to 22s.; heavy sections, steel, £6 10s. to £6 15s. 


Port Talbot. 

We note that at Port Talbot, which is assuming great 
proportions and»may be expected to take its position, some 
believe, in a line‘with the leading ports, that last week in addition 
to a varied export 304 tons of tin-plates were despatched. In 
the Swansea Valley there was a good amount of industrial 
activity, denoting a hopeful state of trade. Amongst others, 
| must name regular activity at the Mannesman, at Rees and 
Kirby’s engineering works, and at Millbrook, &c. West Wales 
would appear to be holding its own well. 


Tin-plate. 

The state of the trade is causing considerable anxiety, 
and it would seem that the action of the railway authorities 
serving Swansea has still further caused annoyance. The 
leaders of the trade have been notified that no traffic other than 
that for direct shipment will be accepted. This has led Messrs. 
Burgess and Co., the principal shipping firm, to take action, 
and it having been shown that the congestion was due to the 
want of proper facilities, these have now been forthcoming and 
the order has been withdrawn. R. Thomas and Co. have 
stopped four mills at Llanelly. 


Tin-plate Prices. 

Harbour returns were as follows :—Received from 
works, 98,833 boxes ; shipped during week, 106,463; stocks, 
425,759. Latest prices: Ordinary sheets, 14s. 3d.; ternes, 
25s.; C.A. roofing sheets, 30 g., £9; big sheets for galvanising, 
30 g., £9; finished black plates, £10 10s. to £10 15s. Block 
tin, £217 cash, and £212 15s. three months. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE market is very unsettled. Speculative operations 
in warrants continue, with the result that genuine trade has 
been seriously handicapped. There is, however, a generally 
better feeling and fairly good inquiries, both on home and 
continental account are reported for Cleveland pig, as well as 
hematite. The statistical position is a very healthy one, but 
the “ rig *’ in warrants has forced prompt pig iron prices up too 
quickly with the result that forward business is possible at lower 
prices than rule for prompt delivery. Makers have practically 
no stocks, the great bulk of their output going steadily into 
consumption. It is estimated that makers throughout the 
district have not more than 7000 tons between them. The 
shipments of pig iron from the Cleveland district during 
February amounted to 92,851 tons, of which 39,754 tons were 
sent coastwise and 53,097 tons went abroad. Scotland received 
no less than 30,880 tons. Germany and Holland were together 
the biggest foreign customers with 10,110 tons, China and 
Japan being second with 8201 tons, and France third with 
7815 tons. At the Tuesday market a fair amount of business 
was recorded in No. 3 G.M.B. Cleveland pig iron at 64s. 3d. 
for prompt f.o.b. delivery, but on Wednesday the position 
became easier, and small lots were offered at the low figure of 
63s. 3d. No. 1 Cleveland pig iron is 65s. 9d., No. 4 foundry 
63s. 3d., No. 4 forge 63s., and mottled and white iron each 
6d.—all for early delivery. Middlesbrough warrants 


62s. 


closed on Wednesday at 62s. 10d. cash buyers. 











Hematite Pig Iron. 

The East Coast hematite pig iron trade, unaffected 
by the speculative excit t in Cleveland warrants, remains 
unchanged. The works are fully employed on current contracts, 
and such is the demand for deliveries that there is practically 
no surplus iron and prompt orders can only be filled in very 
moderate lots. East Coast mixed numbers delivered over a 
few months command 8ls. to 82s., and some forward buying for 
the second half of the year is reported at 80s. 





Iron-making Materials. 

The foreign ore trade is still inactive. ‘There has been 
a very large quantity imported under current contracts, but the 
amount of new business is practically negligible. Consumers 
have the good fortune to hold large stocks. They are, therefore, 
in no hurry to come into the market and with prices declining 
a little are rather disposed to hold out longer and await de- 
velopments. For best Bilbao ore of 50 per cent. quality 21s. 9d. 
is a nominal figure, but business would be accepted at a lower 
rate. Coke is reported to be somewhat stronger. There has 
been a good demand this week, and the supply is relatively 
short. The general market quotation for average blast furnace 
kinds delivered at works is 25s. A contract over the whole of 
a “1? for good medium coke is stated to have been taken at 
2ls. 6d. 


Manufactured Iron and Steel. 

The manufactured iron and steel trades are still 
working at full pressure. In some cases producers experience 
great difficulty in coping with the work they have in hand, and 
they have such good order books that they do not care to 
enter into further contracts at present. The great activity in 
the shipbuilding trade is reflected in the manufacture of steel 
plates, and pressure at the rolling mills is very great. There 
is now even a fuller consumption of plates than there was during 
last year, and the mills running at their full capacity can hardly 
keep pace with the needs of their customers. A very large 
tonnage is being turned out in the bar mills, while the depart- 
ments producing rails are also fully employed. The shipments 
of finished iron and steel from the Teesside district during Feb- 
ruary show a very large increase over those for the same period 
of the previous two years, and demonstrate the activity of 
trade. The total shipments amounted to 63,006 tons—19,490 
tons iron and 43,516 tons steel—as compared with 57,828 tons 
—14,393 tons iron and 43,435 tons steel—in January, an 
increase of 5178 tons. The shipments in February last year 
amounted to 54,823 tons, and in February, 1911, 54,672 tons. 
The amount sent coastwise last month was 11,210 tons and 
abroad 51,796 tons. Under such favourable conditions prices 
of all descriptions of iron and steel are firmly maintained. 
Common iron bars are £8 l5s.; best bars, £9 2s. 6d.; best best 
bars, £9 10s.; iron ship plates, £8; iron ship angles, £8 lés.; 
iron girder plates, £8 2s. 6d.; iron boiler plates, £8 17s. 6d.; 
iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
packing iron, £6 15s.; light iron rails, £7; steel bars, basic, £8 ; 
steel bars, Siemens, £8 5s.; steel ship plates, £8 5s.; steel joists, 
£7 7s. 6d. to £7 10s.; steel ship angles, £7 17s. 6d.; steel sheets, 
singles, £8 15s. ; steel sheets, doubles, £9 ; steel hoops, £8 2s. 6d.; 
steel strip, £8—all less the usual 24 per cent. f.o.t. Steel rails 
are £6 15s., and steel railway sleepers £7 2s. 6d. net f.o.t. Cast 
iron railway chairs are £4 10s. to £4 12s. 6d.; cast iron pipes, 
lhin. to 2in., £6 12s. 6d. to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 
Sin. to 24in., £6 2s. 6d.; and cast iron columns, £7 to £7 5s., 
f.o.r. at makers’ works. The general demand for iron and steel 
galvanised sheets is active, and most of the mills are fully em- 
ployed. The quotation for both iron and steel galvanised sheets: 
24 gauge, in bundles, is £12 15s. to £13 f.o.b., less the usual 4 per 
cent. 


Shipbuilding and Engineering. 

These trades remain busily employed. No new orders 
are to hand, but the programme before builders is heavy in all 
branches of the trade. From the Wear shipbuilding yards last 
month seven vessels were launched, totalling 28,931 tons, 
bringing up the total for the two months of the year to eleven 
vessels and 41,096 tons. In 1912 in the same period there were 
nine ships put off the stocks of a total of 35,442 tons. Eleven 
vessels were launched on the Tyne during February. The total 
number of launches on the river this year is twenty, as against 
twelve for the same period of 1912. At the Hebburn shipyard 
of Hawthorn, Leslie and Co., Limited, work has been commenced 
on the preparation of two new building berths, while the dock is 
also to beextended. The firm contemplates considerable develop- 
ments at the yard, of which those just mentioned only form 
a part. An interesting announcement was made at the 
annual meeting of Swan, Hunter and Wigham Richardson, 
Limited, shipbuilders, at Newcastle. It was stated that the 
firm had taken a leading part in the introduction of internal 
combustion oil engines for marine purposes, and intended to go 
further in that direction. The firm has, in conjunction with 
the Electric Marine Propulsion Company, a very interesting 
vessel nearly completed in which oil engines will be used in con- 
junction with electric motors. 


Coal and Coke. 

A much better tone now prevails in the coal market. 
Business rules active, and there is a good all-round inquiry. 
Offerings rule slow and scarce, as the bulk of pits are fully 
sold out until Easter, and buyers have to depend on second-hand 
holders to cover their commitments. The pressure is very 
strong for prompt loadings both for steam and gas qualities, 
and colliery loading turns are very congested. Steam coals are 
readily snapped up at fully firm values. Gas supplies are 
sparingly offered, and whilst prices show no actual advance, 
the tone is decidedly stronger. The quotation for best Durham 
gas coal is 14s. 6d., and second qualities are put at 13s. 6d. to 
13s. 9d. Bunker coals are scarce and strongly held. Ordinary 
bunkers are quoted at 14s. to 14s. 6d., and best at 14s. 9d. 
The demand for coke shows a falling off, and with plentiful 
supplies values are easier. Best foundry coke is 27s. 6d., 
blast furnace coke 24s. 6d. to 25s., and gas house coke 17s, 
to 17s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Recovery in Prices of Warrants. 

THERE was asharp recovery in the prices of pig iron 
warrants in Glasgow Exchange this week. Reductions of stocks 
and the more hopeful aspect of affairs in the Balkan States 
induced “ bears”? to cover their over-sales, and with only a 
moderate amount of buying there was a substantial improve- 
ment in values. Holders of warrants were not disposed to 
part with them unless they obtained a substantial money 
inducement, and in the early part of the week prices went up 
3s. to 3s. 6d. per ton. Business was done in Cleveland warrants 
from 61s. to 64s. cash, 61s. 3d. to 64s. 3d. one month,,and 62s. 
to 64s. 6d. three months. Numerous transactions also took 
place for fixed dates, 64s. 4d. being done for April 23rd, 62s. 6d. 
and 63s. for May, 63s. 6d. twenty-eight days, &c. The general 
impression was that the fall had been too severe, and that all 
the circumstances of the trade pointed to a substantial recovery. 
No doubt fluctuations will take place, but there is a good export 
demand and a large consumption of iron at home, with recurrent 
calls upon stocks to meet current requirements. The quantity 
of Cleveland iron brought into Scotland in the past two months 
has been 10,000 tons greater than in the corresponding period 








ear, and the prospect is that large quantities will be 
in the course of the present year. 


of last 
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Scotch Pig Iron Trade. 

There are 92 furnaces in blast in Scotland at present, 
compared with 58 at the same time last year, during the national 
strike of miners. It is understood that the output of ordinary 
iron, or its equivalent, is going entirely into use, and there is 
also a strong demand for most of the special brands. Prices 
have been relaxed to the extent of 6d. to 1s. per ton, but this js 
a small amount compared with the fall that has taken place in 
warrants. Govan and Monkland are quoted, f.a.s. at Glasyow, 
Nos. 1, 76s.; Nos, 3, 74s. 6d.; Carnbroe, No. 1, 80s.; No. 3, 763.5 
Clyde, No. 1, 81s.; No. 3, 76s.; Calder, Summerlee, and Cart. 
sherrie, Nos. 1, 81s. 6d.; Nos. 3, 76s. 6d.; Langloan, No. 1, 
82s. 6d.; No. 3, 77s. 6d.; Coltness, No. 1, 998.; No. 3, Sis,; 
Eglinton, at Ardrossan or Troon, No. 1, 76s. 6d.; No. 3, 75s. (id.; 
Glengarnock, at Ardrossan, No. 1, 83s.; No. 3, 78s.; Dalmelling. 
ton, at Ayr, No. 1, 77s. 6d.; No. 3, 75s. 6d.; Shotts, at Leith, 
No. 1, 81s.; No. 3. 76s.; Carron, at Grangemouth, No. 1, 83s,; 
No. 3, 78s. per ton. The foreign shipments of Scotch pig iron 
have been smaller than usual, amounting in the past week to 
only 1317 tons, while 2390 tons were shipped coastwise, the 
total of 3707 tons comparing with 7172 tons. There is a total 
decrease in the shipments since the beginning of the year 
amounting to 6117 tons. 


The Hematite Trade. 

There has been little or no attention bestowed on 
hematite warrants since last report, Cumberland hematite 
being nominally 79s. cash and 80s. three months. Tho quantity 
of Scotch and English East Coast hematite going into consump. 
tion is, however, very large. Scotch hematite is quoted 87s, 
per ton for delivery at West of Scotland steel works. The out. 
put of hematite is on an extensive scale, and likely to continue 
so for months to come at the least. There has been a consider. 
able increase in the imports of hematite ore during the past 
two months, notwithstanding the fact that home supplies have 
at the same time been expanding. 


Fair Business in Malleable Iron. 

The demand for finished iron has been quiet, particu. 
larly as regards the larger sizes of material. Good inquiries 
come to hand from abroad, however, and it is expected that 
these may result in such an amount of business as will keep the 
works going with greater regularity. The opening of the 
Canadian season is not unlikely to bring a considerable increas 
of business; indeed, a fair amount of work has already been 
placed for early shipment to the Dominion. Australia also 
promises to offer a fair market for iron goods. Some improve- 
ment is noted in the tube trade. 


Activity in the Steel Industry. 

The steel makers are very actively employed on con- 
tracts fixed some time ago. There is still a good deal of arrears 
to be made up, but every effort is being made to suit the require- 
ments of customers. This is more readily done now that 
obstructions caused by strikes are at an end. Considerable 
interest is taken here in the report that the steel makers of the 
Midlands propose to abandon the rebate arrangements. It will 
be et A. that rebates on steel for using only home material 
originated in Scotland, but they were never completely adopted, 
as it was found inconvenient to carry out the system in actual 
working. There is a pretty general opinion that both from the 
the points of view of makers and users the rebates have their 
drawbacks, which are scarcely justified by the results they 
produce in actual practice. The current fresh demand for steel 
on the part of the home trade is quiet, but inquiries and orders 
from abroad promise a substantial amount of work in the near 
future. 


The Coal Trade. 

A larger business in coal shipments is being done at 
Glasgow since the settlement of the carters’ strike, and the 
trade as a whole over the different coal districts of Scotland is 
genera!ly active. In some quarters the miners are working 
indifferently, and the coals have not been got forward in sulli- 
cient quantity to supply vessels promptly. Stormy weather 
has also to some extent curtailed the coastwise shipment. 
There is an active inland business in coal, and prices of all sorts 
are this week without material alteration. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. A. B. Scorer, A.M.I. Mech. E., A.M.J.E.E., has joined 
the board of Meldrums, Limited, engineers, Timperley, near 
Manchester. 

ANDREW Barciay, Sons AND Co., Limited, of Kilmarnock, 
have appointed Mr. Arthur Russell, of Wigan, to act as their 
representative in the colliery districts of South Yorkshire, 
Derby and Nottingham. 

Dr. A. R. Forsytu, M.A., D.Se., LL.D., F.R.S., formerly 
Sadlerian Professor of Pure Mathematics at Cambridge, has been 
appointed Chief Professor of Mathematics in the Imperial 
College of Science and Technology, South Kensington. 

A. anp J. Marn anv Co., Limited, ask us to state that they 
have taken over for their Westminster branch, the agency vi 
Thos. Hinshelwood and Co., Limited, paint and varnish manu- 
facturers, Glasgow The Westminster address is Caxton House, 
Westminster, S.W. 

M. Wri11am Hannina, of 17, Rue de Mauberge, Paris, [X° 
has recently been elected President of the British Chamber of 
Commerce in Paris. Mr. Hanning has lived in Paris for thirty 
years and has been constantly cc ted with Franco-British 
engineering trade. He represents among others the firms of 
Thwaites Brothers, Limited, of Bradford, of which he is 4 
director ; Smith and Coventry, Limited, and Hulse and Co., 
Limited, of Manchester: W. H. Allen, Son and Co., Limited, 
and Grafton and Co., of Bedford; and W. Simons and Co., 
Limited, of Renfrew. 











THE report of the Director-General of Ports and Tele- 
graphs of the Republic of Columbia contains a summary” 
of a letter addressed to one of the leading newspapers 1 
the country advocating the establishment of wireless 
telegraph stations. The Director-General also emphasises 
the necessity for establishing stations on the frontier as 
aids to national defence, and he recalls the Bill submitted 
before Congress in 1911. The purport of this Bill was to 
authorise the Executive to erect wireless stations in the 
districts in the east and south of the Republic, and at other 
places where it should be thought necessary by means ot 
a credit of £40,000 for the cost of the installation. The 
Bill was well received in the Senate, where it was amended 
by raising the sum to £60,000, and also put forward for 
approval at the first discussion, but there was not time to 
deal with it afterwards. Whilst the Bill was under dis- 
cussion it was thought opportune to accept former esti- 
mates which the Government received for stations at Santa 
Marta and Cartagena. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue market for iron and steel shows the firmness of 
previous weeks. All sorts of raw material are in very strong 
request 5 though the output in pig iron is heavy, it is readily 
disposed of, At the manufactured iron establishments brisk 
activity continues to be reported, bars and girders meeting with 
a slightly better demand. In the plate and sheet industry 
regular employment is secured to the mills by a fair number of 
forward contracts that have been booked, and rates, generally, 
are stiff. There is a good deal of reserve shown as regards the 
placing of fresh orders for drawn wire ; prospects concerning 
the prolongation of the Wire Rod Convention appear unfavour- 
able, and this is having a depressing influence on the business 
in wire rods, for should the Convention be dissolved on June 30th 
this year, the prices now ruling will no longer be maintained, 
and consumers therefore are now purchasing only what is 
absolutely necessary. Fair employment is stated to prevail in 
the pipe industry. 

The German Coal Market. 

Rising demand and activity are reported from the 
Silesian and Rhenish-Westphalian coal districts. House fuel 
was in improving request all through last week, and a shortness 
of supplies was complained of in-a number of instances. In 
engine coal, output is about equal to consumption, and a very 
strong tone prevails. In the Ruhr districts deliveries per day 
have been as high as 30,000 wagons. 


Austria-Hungary. 

The situation of the raw and manufactured iron trade 
is pretty good, though large sales continue an exception. The 
various establishments, however, are well occupied, and prices 
can be tolerably well maintained. Satisfactory accounts are 
coming in regarding output and demand in pit coal and brown 
For January this year the production was a little over 


coal, 
Austrian 


25 million q., which is an increase of 3 million q. 
output in pit coal for January was 14 million q. 


The Iron Trade in Belgium. 

Manufactured iron prices have been just a shade less 
firm during the past week, but quotations for pig iron may be 
regarded as fairly stiff. The tone of the market is healthy all 
round, in spite of the reserve practised on the part of consumers, 
During the last few weeks prices have been somewhat fluctuat- 
ing, and bars have shown weakness, in consequence of under- 
quoting, which was especially marked in export. For basic 
bars rates have gone down quite 3s. to 4s. p.t., current quotation 
being £5 18s. to £6 p.t., f.o.b. Antwerp; iron bars have also 
been reduced 4s. p.t. in some instances, but quite recently more 
firmness has again been felt, and sales are generally effected at 
£6 2s. to £6 4s. p.t. Inland quotations have not experienced 
this weakening tendency, basic bars selling at 170f. to 175f. p.t., 
while iron bars realise 180f. to 185f. p.t., free place of consump- 
tion in the Charleroi district. Plates have shown a good deal 
of strength, in exceptional cases only have concessions been 
granted. Current quotations are £6 14s. to £6 15s. p.t. for heavy 
plates, £7 1s. to £7 3s. p.t. for medium sorts, and £7 3s. to £7 5s. 
p-t. for rein. sheets, all f.o.b. Antwerp. Foreign competition 
has not been without influence on hoops, export prices going 
down 2s. p.t. in a number of cases; present price is £7 2s. to 
£7 4s., while in December last year £7 6s. to £7 8s. p.t. was 
quoted. For girders and rails orders have come in freely, 
the exceptionally mild winter having favoured a steady and 
satisfactory employment in the building department. ‘The 
price of £6 p.t. for rails has been well maintained. Inland 
quotation is 155f. to 175f. p.t., while the basis quotation for 
girders is 165f. p.t., (J iron realising 172.50f. p.t. Plenty of 
work has been given to the locomotive and wagon factories. 
The Belgian State Railways ordered sixty-two locomotives 
recently, and further orders for 833 goods wagons of 15-ton to 
20-ton are pending. Tenders have also been invited for the 
supply of 285 goods wagons for the Chemins de fer Vicinaux 
The engineering branches are without exception well occupied. 
The fear of a general strike has given additional life to the 
Belgian coal market, consumers purchasing freely in order to 
be comparatively independent later on. A want of supplies 
is generally complained of for all descriptions of engine coal. 
Briquettes are also getting scarce, while house fuel remains a 
trifle weak. 





LAUNCHES AND TRIAL TRIPS. 


Kauix, steel screw steamer: built by Sir Raylton Dixon 
and Co., Limited ; to the order of Rederiaktiebolaget Lulea- 
Ofoten, of Stockholm, Sweden; dimensions, 323}ft., 46}ft. 
by 23}ft.; to carry, 5000 tons on light draught ; engines, triple- 
expansion, 23}in., 38in. and 64in. by 42in. stroke, pressure 
180 lb. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Limited ; trial trip, February Ist. 

CHAKRATA, steel screw steamer ; built by D. and W. Hender- 
son and Co., Limited, Partick ; to the order of the British India 
Steam Navigation Company, of London; dimensions, 420ft., 
54}ft. by 3lft. 3in.; to carry cargo; engines, triple-expansion, 
28in., 46in. and 77in. by 48in. stroke, pressure 180 lb. per square 
jnch ; constructed by builders ; launch, February 10th. 

NorpMARK ; built by William Doxford and Sons, Limited ; 
to the order of the Hamburg-Amerika Linie ; dimensions, 
434ft., 54ft. and 29ft. deep; to carry 8850 tons deadweight ; 
engines and boilers constructed by the builders; launch, 
February 11th. 

Ditston, steel screw steamer; built by Blyth Shipbuilding 
and Graving Docks Company, Limited ; to the order of Messrs. 
Jno. Ridley, Son and Tulby, of Newcastle-on-Tyne ; dimen- 
sions, 255ft. by 37}ft.; to carry cargo; engines, triple-expan- 
sion, constructed by North-Eastern Marine Engineering Com- 
pany, Limited ; launch, February 20th. 

NoorpErRpDYK, steel screw steamer ; built by Wm. Gray and 
Co., Limited, West Hartlepool ; to the order of the Holland- 
America Line, of Rotterdam; dimensions, 438ft., 54ft. 6in. 
by 3lft. 3in.; to carry cargo; engines, triple-expansion, 28in., 
46in. and 77in. by 54in. stroke ; constructed by Central Marine 
Engine Works ; launch, February 2Ist. 

TABARKA, steel screw steamer; built by William Gray and 
Co., Limited ; to the order of Messrs. F. C. Strick and Co., 
Limited, of London and Swansea, for a Paris firm ; dimensions, 
362ft., 50ft. by 27ft. 8in.; to carry cargo; engines, triple- 
expansion, 24in., 38in. and 64in. by 42in. stroke, pressure 180 Ib. 
per square inch; constructed by the Central Marine Engine 
Works ; a speed of 114 knots was obtained on trial trip, recently. 

Harmatris, steel screw steamer ; built to the order of Messrs. 
J. and C. Harrison, Limited, of London ; dimensions, 425ft. by 
52ft.; to carry 8800 tons; engines, triple-expansion, 28in., 
46}in. and 78in. by 54in. stroke, pressure 200 lb. per square 
inch; constructed by Earle’s Shipbuilding and Engineering 
Company, Limited, of Hull; a speed of 15 knots was obtained 
on trial trip, recently. 

Reina VicroriaA-EvGENIA, steamer; built and engined at 
the Neptune Works of Swan, Hunter and Wigham Richardson, 
Limited, and propelled by four screws, two of them being driven 
by twin-screw four-crank triple-expansion engines, balanced 
on the Yarrow Schlick and Tweedy system, and the two outer 
propellers are driven by low-pressure Parsons turbines. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specificati 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
—" 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
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The date first given is the date,of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the lete Specification. 
Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 








INTERNAL COMBUSTION ENGINES. 

3420. February 10th, 1912.—Improvements IN INTERNAL 
ComBustioN ENGINES WoRKING WITH COKE-OVEN AND 
OTHER Gases, Dugald Clerk, 58, Lincoln’s Inn-fields, 

+’ London, W.C., and the National Gas Engine Company, 
Limited, Wellington Works, Ashton-under-Lyne. 

Internal combustion engines using coke-oven gas are liable 
to frequent pre-ignitions, due to the high hydrogen contents 
of the gas. ‘The object of this invention is to avoid these pre- 
ignitions in such engines, The invention consists in introduc- 
ing cooled exhaust gases to the charge inlet pipe, so that the 
oxygen contents of the entering air charge are reduced and the 
nitrogen and carbonic acid contents increased. It has been 
found by experiment that by this means pre-ignitions can be 
entirely avoided without in any way reducing the power deve- 
loped by the engine. In carrying the invention into effect 
according to one form, the exhaust gases are led from the engine 
A by way of pipes B and C to the exhaust silencers D and E 
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which are connected in series by the pipe F, the gases finally 
escaping by the upcast pipe G. The exhaust silencers are 
situated without the building in which the engine is housed. 
X represents the wall of the building. Gas and air are led to 
the mixing box H upon the engine by way of pipes J and K 
respectively, the air pipe K being provided with a suitable pro- 
tecting rose L. The conduits J and K are controlled by a suit- 
able regulating valve M and a governor valve N. From the 
bottom of the second silencing chamber E a pipe O leads to a 
suitable point in the inlet pipe K. This pipe O is of consider- 
able length, in order to present a large cooling surface to the 
surrounding atmosphere. A controlling cock P and suitable 
drain cock Q are provided in the pipe O. The dimensions of 
the pipe O and the adjustment of the cock P are such relatively 
to the dimensions of the air inlet pipe K that the proportion of 
exhaust gas in the air charge is about 10 per cent., although in 
some cases, in dealing with certain classes of gas, it is necessary 
to increase the proportion to 15 or 20 per cent.—February 12th, 
1913. 


5758. March 7th, 1912—AN Improvep Liquip METER, 
PRIMARILY INTENDED FOR USE WITH PETROL AND OTHER 
Liquip Fuets, H. H. Gregory, 26, Cleveland-road, Barnes, 
Surrey. 

The meter comprises a measuring chamber A mounted on a 
container B furnished with brackets C for carrying a cup D. 
The inlet pipe E leading to the measuring chamber has a valve 
seat F adapted to be ciosed by a needle valve G. The stem of 
this needle valye extends through the measuring chamber and 
is connected by means of an arm H and a rod J to a float K 


























N°5,758 
re — 
nae 
E el 
K 
Ss D 
Cc Sere 
G 


situated in the cup D. The measuring chamber is provided with 
a syphon for discharging the liquid into the container. This 
syphon comprises an outer bell L slidably mounted in a fixed 
sleeve M and an inner discharge pipe N slidably mounted in a 
fixed tube P. The height of the bell can be adjusted by means 
of a screw threaded rod Q. The pipe N discharges into the cup 
D, which has a small outlet orifice R in the bottom thereof, and 
the float has a through passage S arranged in line with the dis- 
charge pipe N. A counter T of any suitable construction is pro- 





vided and operated by an arm U carried on the rod J to count 
the number of discharges of liquid from the measuring chamber 
into the container B. The container communicates with the 
upper portion of the measuring chamber by means of a stand 
pipe V so that the air can pass freely from one to the other. W 
is the outlet from the container.—february 12th, 1913. 


TURBINE MACHINERY. 


22,796. October 7th, 1912.—ImPROVEMENTs IN GAs ‘TURBINES, 
Hans Holzwarth, B. 7. 18, Mannheim, and Erhard Junghans, 
of Schramberg (Wiirtemberg), Germany. 

We print this specification almost in full :—This invention 
relates to gas turbines of the kind in which a combustible gaseous 
mixture is burnt in separate explosions and then flows with 
expansion through an outlet aperture into the actual turbine, 
the cross sectional area of the outlet passage at its narrowest 
place being preferably larger than five-thousandths of the volume 
of the combustion chamber divided by the diameter of a sphere 
of a volume equal to that of the combustion chamber. The 
invention is based on a substantial difference between this kind 
of gas turbine and those arranged for continuous combustion, and 
also as compared with steam turbines. The invention consists 
substantially of a peculiar formation of the outlets through 
which the gaseous products of combustion flow from the com- 
bustion chamber to the vanes of the turbine wheel. These 
outlets have hitherto been formed as nozzles, that is to say, with 
convergent-divergent walls—entirely following the steam tur- 
bine construction. By this invention they are, on the contrary, 
provided with plano-parallel walls. Figs. 1 and 2 show in 
elevation and section respectively outlet passages formed with 
convergent-divergent walls. Figs. 3 and 4 show in similar 
manner outlet passages having plano-parallel walls in accordance 
with the present invention. In these drawings A indicates 
the outlet from an explosion chamber, and B the guide passages 
leading from this outlet to the blades of the turbine. Theoretical 
and experimental investigations have shown that such outlets 
with plano-parallel walls are preferable when the highest 
momentary energy drop causing the outflow is smaller than the 
value 1200*/2 g metre-kilogrammes per kilogramme of the working 
fluid, g indicating the acceleration due to gravity—9.81 metres 
per second per second. In this case the momentary maximum 
speed of the escaping hot gas is, in fact, less than 1200 metres 
per second. It is therefore no more than about 50 per cent. 
above the velocity of sound in the gas in question, as the moment- 
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ary maximum velocity of sound in the hot combustion yases 
employed in gas turbines amounts to about 780 metres per 
second. The specd of flow of approximately 1200 metres per 
second which is thus preferable and admissible with guide 
devices having plano-parallel walls, also enables the energy of 
the gaseous mixture exploded to be utilised with the best effect. 
In steam turbines this speed of flow would lie considerably 
above the velocity of sound in steam—440 metres per second— 
and does not allow of plano-parallel outlets being employed. 
Outlets with plano-parallel walls are of particular importance 
for gas turbines with periodic explosions, because in these gas 
turbines the drop of heat to be utilised greatly varies, whilst 
a convergent-divergent nozzle only gives a good degree of 
efficiency with a very closely limited heat drop, but the plano- 
parallel outlet aperture affords a good and but little varying 
degree of efficiency even if the heat drop varies within wide 
limits. The cross sectional area of the outlet aperture with 
plano-parallel walls must, other circumstances being equal, be 
about equal to the cross sectional area of a nozzle with con- 
vergent-divergent walls at the actual outlet, and about equal 
to double the cross sectional area of such a nozzle at its narrowest 
place. It will therefore have a value greater than one-one-hun- 
dredth of the volume of its combustion chamber divided by the 
diameter of a sphere equal in volume to the combustion chamber. 
The point above discussed will be made more clear by reference 
to the accompanying drawings. The total cross sectional area 
of the outlet from a combustion chamber in the case illustrated 
in Figs. 3 and 4, that is, where the guide passages are plano- 
parallel, is represented by the expression = a 6, and this must be 
equal to the total cross sectional area of the outlet formed as 
shown in Figs. 1 and 2 with convergent-divergent walls, this 
cross sectional area being measured at the actual outlet point 
and being represented by the expression & c, 6, or approximately 
equal to double the total cross sectional area of the narrowest 
part of the convergent-divergent passages represented by the 
expression 2 & d, b.— February 12th, 1913. 


BATTERIES. 


2630. February Ist, 1912——Mrans AND METHODS FOR CHARG- 
ING AND DiscHARGING ELECTRIC ACCUMULATOR OR SECOND- 
ary Batreriss, Alfred Mills Taylor, of Avondale, Ashfield- 
road, King’s Heath, Birmingham. 

A, B, C, and D are four booster armatures having static 
balancers A!, B', C', and D'. E and F are the positive and 
negative halves of the battery, G and H are series parallel 
switches for connecting the booster armatures A and B in series 
and in parallel between the booster bus-bars R and S and for 
connecting the booster armatures C and D in series and in 
parallel between the booster bus-bars T and U. K is a series 
parallel switch for the purpose of connecting the two beosters 
A and B, regarded as one unit, in series or in parallel with the 
two boosters C and D, regarded as one unit. L, M, and N are 
the positive, neutral, and negative bus-bars of the lighting system. 
P and Q are the neutral connections from the armatures A and 
B and C and D respectively. If the switch K is put into the 
up position any boosters which are between the booster bus-bars 
R and S are placed in parallel with any boosters which are 
between the booster bus-bars T and U. Under these circum 
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stances it is necessary to get a connection with the neutral point 
at a potential midway between the booster bus-bars R and 8 and 
T and U. This is obtained by joining all four central points 
of the static balancers with the neutral bus-bar by means of the 
switches P and Q. If, on the other hand, the switch K is placed 
in the downward position any boosters which are between the 
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booster bus-bars R and 8 are placed in series with the same num- 
ber of boosters which are between the bus-bars T and U. The 
lower contacts of the switch K are then at the potential of the 
neutral wire of the system, and these lower contacts can be 


permanently connected with the neutral bus-bar in the manner | 


shown. Other schemes of a similar kind are also described.— 
February 12th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


3412. February 10th, 1912.—IwPROVEMENTS IN AND RELATING 
To Execrriciry Meters, 8. Z. de Ferranti, of Grindleford 
Bridge, near Sheffield. 

This invention reiates to direct-current electricity meters of 
the mercury motor type, and has for its object to provide a 
watt-hour meter of this type which will work with a compara- 
tively high torque and low shunt losses, and be at the same time 
simple and cheap to construct. A non-magnetic metallic disc 
A earried by a rotatably mounted spindle B, driving a suitable 
recording train, is immersed in a mercury bath C, to and from 
which current is led by the contacts D D'. 
the dise is a shunt-wound driving magnet E, the circuit of 
which is interrupted at two diametrically opposite points in the 
neighbourhood of the contacts DD’. With the object above 
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the level of the are, and, moreover, the lower part may serve to 
receive deposit without interfering with the light given out 
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by the lamp. The chamber A is shown extended for a consider- 
able distance below the arc.—February 12th, 1913. 
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Associated with | 
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stated the dise A is sht radially as indicated at F, or is notched 
as shown in the middle illustration. The dise is preferably 
made of copper or aluminium, its periphery being amalgamated 
as at H to ensure good contact with the mercury, while 
the remainder is plated and insulated. In order to pro- 
vide for a braking torque proportional to the speed a permanent 
magnet I is arranged in relation to a metal dise K mounted on 
the spindle B and independent of the driving magnet E. Or a 
saturated electro-magnet might be used with the same object. 
The object of the special dise K is to allow the free induction of 
eddy currents, the production of which in the disc A would be 
interfered with by the slits F. In the form of the invention | 
described it will be seen that the series current co-acts with the | 
shunt magnetism on each side of the disc and thus gives a high | 
driving torque. A modification of the invention is described. | 
—February 12th, 1913. 





LIGHTING AND HEATING. 


3397. February 10th, 1912.—ImpRoveMENTs IN ELECTRIC 
Arc Licuts, Crompton and Co., Limited, and Claud Cromp- 
ton, both of Arc Works, Chelmsford. 

The lamp employed is of the focussing type and in the example 
illustrated is of the vortical carbon type. The are burns in a 
fixed position in the upper portion of a vertical enclosing chamber 
A of cylindrical or other suitable shepe. The chamber A com- 
municates at its upper end by one or more upcast pipes B,B, 
with a condensing chamber C arranged at or near the top of the 
lamp. At its lower end the enclosing chamber A communicates | 
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by means of a removable or other case chamber D with the lower 
ends of two downcast pipes E, E leading from the con- 
densing chamber C directly to opposite sides of the enclosing 
chamber A. The central enclosing chamber A extends from 
above the arc right down to the bottom of the lamp and is made 
of sufficient length to ensure that the eddy currents which are 
produced as the gases from the downcast tubes E, E enter the 
enclosing chamber A from the opposite sides shall have dis- 
appeared by the time the gases have risen in the chamber to 


ing I) is formed in the hub F. This groove C iselliptical in shape 
so as to serve its purpose on a reversal of direction of rotation of 
the shaft F. 


the bottom of the bearing and with an annular groove G in the 
hub at the top of the <0 oe openings J lead from the groove 
e apertures K connecting the oil 


G back to the oil well. 


MACHINE TOOLS AND SHOP APPLIANCE3. 


2748. February 2nd, 1912.—ImpRovEMENTs IN Bortne Bans, 
Bortnc HeEaDs, AND THE LIKE, T. Lumsden, of the Lumsden 
Machine Company, Limited, Alexandra Works, Coulthard’s- 
lane, East-street, and FE. G. Blake, 5, Ravensworth-terrace, 
both in Gateshead, Durham. 

The tool A is mounted in a holder B. which is hinged at C to 
the end of the boring bar by a knuckle joint. The holder B is 
provided with a transverse slot D parallel to the hinge C, and the 
tool A is mounted in the slot D so as to be capable of transverse 

movement therein. The tool A is retained within the slot D 

and has its movement therein limited by a screw pin E, the shank 

















of which co-acts with a recess F in the tool. The holder B may 
be normally maintained in axial alignment with the boring bar 
by a spring-pressed block G which bears against the tongue H 
and offers a certain amount of resistance to the movement of 
the holder about its hinge. The tongue H is fashioned with 
projections which co-act with the block G and act as stops for 
limiting the movement of the holder. The hinged ioint between 
the boring bar and the holder and the freedom of the tool to 
move in its slot together form an universal joint, and any vibra- 
tion or “‘ chattering’ of the boring bar, the machine or the work 
will not affect the tool.—February 12th, 1913. 


5295. March 2nd, 1912.—IMPROVEMENTS RELATING TO THE 

LUBRICATION OF VERTICAL BEARINGS IN MACHINE TOOLS, 

H. §S. Asquith and J. W. S. Asquith, of William 

Asquith, Limited, High-road Well Works, Halifax, and G. 
Feather, 5, Fairfield-place, Queea’s-road, Halifax. 

In the beering shown an oil well A is formed in the boss B 

carrying the gear, and a groove C for feeding the oil to the bear- 
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The groove communicates with the oil well at 
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well with the spiral groove C are tangential to the shaft and are 
so arranged as to facilitate the groove C picking up the neces ary 
supply of lubricant no matter what the direction of rotation 
may be. Several modifications are also described.— February 
12h, 1913. 


MISCELLANEOUS. 


10,270. April 30th, 1912.—-PackING FOR STEAM AND (As 
Enornes, W. E. Plummer, W. M. Kermode, and C. St. (, 
Plummer, all of Soho Works, Thornton-road, Bradford. 

The usual stuffing-box of the cylinder is indicated by A, and B 
is the piston-rod. C is the first chamber of the packing and con. 
tains suitable packing rings D. _E is a plate or division arranged 
between the first chamber C and the second chamber F.  G are 

suitable packing rings arranged within the second chamber I, 

A passage H is formed in the division plate E which allows coin. 

munication between the chamber C and the chamber F. This 

passage H is arranged with a suitable ball valve J, which acis 

as a non-return valve so as to permit any steam in the chamber F 

which is causing excess pressure therein over that in the chamber 

C to escape by the passage H, but will not allow any pressure in 

the chamber C which is in excess of that in the chamber F to be 
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| communicated to this latter chamber. An external connection 
| is also arranged between the two chambers C and F, A passage K 
is made in the division plate E leading from the chamber C to 
the periphery of the division plate. Here a pipe L is mounted 
which communicates with a blow-off pipe M in direct communica- 
tion with the second chamber F. In the pipe L there is arranged 
a suitable non-return valve normally kept upon its seating by a 
spring, but capable of allowing any steam in the chamber F 
which is causing any excess of pressure in this chamber to escape 
therefrom by the pipe L and passage into the chamber C. Should 
steam escape past the first set of packing rings D into the second 
chamber F to such an extent that the pressure in the second 
chamber rises above the pressure in the cylinder towards the 
end of the stroke. this excess pressure in the second chamber 
will be automatically and immediately relieved, so that there wil! 
te no tendency to force the packing rings away from their 
seatings.—February 12th, 1913. 








SELECTED AMERICAN PATENT. 
(From the United States Patent-office Official Gazette.) 


i,048,947. Pump ror Vacuum Systems, H. B. Cornish, Min- 
neapolis, Minn.—Filed February 18th, 1909. 

The pump has a base with cylinders having central pivotal 
supports on this base. An upright standard is arranged between 
the cylinders and projects above them. An intake pipe com- 
municates with the cylinders through their lower walls. Valves 
normally close the openings into the cylinders. Diaphragms 
are mounted in the cylinders, and pistons having their upper 
portions secured to the diaphragms have centrally arranged 
ports with valve seats enclosing them Valve stems are slidably 
mounted in the tops of the pistons and project through the 
ports in the pistons. They have valves at their lower ends 
adapted to clove down on the seats in the cylinders. These stems 


























fit loosely in the ports and allow the passage of air around them 
when the valves are depressed. The tops of the cylinders 
have discharge openings A rocker is centrally pivoted on the 
standard and has its ends connected respectively with the stems 
to operate them alternately and open and close the valves, 
the latter moving into contact with their seats when raised to 
close the ports and opening the ports when the valves are 
depressed. Means are provided for oscillating the rocker, so 
that a continuous suction may be established through the intake 
pipe. There are three claims. 
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no doubt most needful, especially in this country, 


| million gallons in the Thames Valley alone. In the 


THE NEW RESERVOIR AT CHINGFORD. | where the rainfall is such an uncertain quantity. Lea Valley, before the Chingford Reservoir was con- 


No. I. 


To-morROW afternoon the King and Queen are to 
open for service the new reservoir which has been 
constructed by the Metropolitan Water Board in 
the Lea Valley near Chingford. We propose in 
this and the following issues to place before our | 
readers some accounts of this great civil engineering 


york. 
The water supply of London is such a gigantic | 
undertaking that few persons outside those imme- 
diately concerned, and those whose business brings 
them into contact with engineering matters of this 
type, have the smallest conception of its magnitude. 
The majority only knows that it has to pay a water | 
rate and that if it turns on a tap water will flow from 


| 
| 
| 
| 
| 
| 





There are years, of course, in which our requirements 


| are met by the natural flow of the river, but there are 


others when the flow may fall short of the required 
amount for lengthened periods. The advantage, 
too, of letting water settle and deposit its sediment has, 
of course, been long recognised, but until but a short 


time ago it was considered that storage was, as we | 


have said, principally of use in providing a reserve 
on which to draw in cases of emergency, and because 
a time of rest rendered the effective life of the filters 
longer, since the silt carried down in suspension in the 
river water had time to settle. There was also the 
fact that it was useful to take large quantities of water 
from the river when it was more or less in flood, 


(and when the abstraction of these large quantities 
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| structed, the storage capacity was 2500 million gallons, 
and with the addition of the reservoir to be opened 
| to-morrow there will be a total storage in this valley 
'of about 5500 million gallons. Powers to construct 
a further reservoir containing 2000 million gallons 
have also been secured. 
The Water Board, therefore, is certainly carrying 
| out its duty well as regards the provision of storage 
capacity, but we cannot omit to state that, though it 
| has the further reason for this provision which we 
| have mentioned above, it has done nothing which the 
| old Companies had not intended to do. In fact, had 
| not the change come the present reservoir and that 
at Island Barn, to give two examples, would have, 
| been constructed many years ago. The coming of 

















it. If water does not flow—which, be it said, is 
very rarely, save in times of heavy frost—the 
public complains bitterly, nor seeks to consider the 
manifold difficulties in the way of keeping such a vast 
metropolis as ours adequately supplied with water 
of excellent quality under a head sufficient to meet 
the requirements in all portions of the enormous area 
of London. Practically continuously, however, though 
they attract but little attention outside their imme- 
diate vicinity, works in connection with the supply 
of its water are under construction in and around 
London, and it is one of the greater of these which is 
to be formally opened by the King and Queen to- 
morrow. 
and its related works in the Lea, or Lee—the spel- 
ling "is in doubt—Valley, which is to impound some 
3000 million gallons of water, and which was autho- 


This is the huge Chingford Reservoir, | 


Fig. 1—MAP SHOWING RESERVOIRS IN THE LEA VALLEY 


| would have no deleterious effects, but these things 
| excepted, no further advantages were thought of. 

| Now, however, in the light of present knowledge, 
| storage bears a very different aspect. It has been 
| demonstrated by Dr. A. C. Houston, the Director of 
| Water Examination to the Board, that it has a much 
| farther reaching effect. This eminent scientist has 
| made it quite clear that storage in itself is a powerful 
| purifier, and that the germs of those diseases which 
|can be water-borne are readily destroyed when the 
| water in which they are carried is stored for certain 
| periods. We have on many occasions in the past 
|recounted Dr. Houston’s interesting 


| into them on the present occasion. 


| ° °° er 
| London were only, in providing additional storage, 


discoveries | 
as they have been made, and we need not again go | 
It will be suffi- | 
| cient to say that whereas the old Water Companies of | 
| fashioned the ground so that it is perfectly suited 


Swain Sc 


the Water Board, or perhaps it would be fairer to say, 
| the dislocation of affairs consequent on the change 
from the rule of the Companies to that of the Board, 
threw the water supply matters of London back a 
number of years. We do not think it departing from 
the truth to say that had the change not taken place 
the old East London Water Company, whose late 
chief engineer, Mr. W. B. Bryan, now chief engineer 
of the Water Board, originated the scheme, would 
have completed the Chingford Reservoir some seven 
or eight years ago. 

Be this as it may, the work, though¥delayed, is 
now completed, and a very fine piece of work it is. 
It would really seem as though Providence, foreseeing 
the enormous congregation of persons which would 
come together to form our gigantic metropolis, had 


rised by the East London Waterworks Act of 1900. | looking to the future and regarding the efficient life | for the construction of large water reservoirs just where 
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To get some idea of how much water 3000 million 
gallons really is we may say that it represents the 
amount required to fill a channel nearly 223ft. wide 
and 10ft. deep, reaching from London to Edinburgh, 
a distance of 400 miles. Yet even this large quantity 
of water is not sufficient to meet the needs of London 
tor a lengthened period. Were we dependent wholly 
upon the new reservoir which will be formally put 
into service to-morrow we should have come to the 
end of our resources in but little over twelve days, 
for London consumes very nearly 250 million gallons 
per day. 

In the case of a large city which derives its water 
Supply from rivers passing through or near it, it is 
of vital necessity to provide storage capacity. Until 
recent years storage of water was only considered 
requisite as a standby against a diminution of flow 
from the normal sources of supply. As such it was 
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.Fig. 2—THE CHINGFORD RESERVOIR 


of their filter beds, the Water Board has an additional 
incentive to increase this storage, in that by doing so 
it goes still further towards ensuring the purity 
of the supply, and hence the health of the people who 
consume it. 

We may here say that at the present time the 
capacity of the raw water storage reservoirs owned 
by the Board in the Thames Valley is about 7250 
million gallons. With the first reservoir at Littleton, 
which is about to be constructed, this storage will be 
increased to some 10? thousand million gallons. 
The second Littleton reservoir will add another 
34 thousand million gallons, making 14,250 million 
gallons. The Stanwell Reservoir, to construct which 
powers have already been obtained, will hold about 
3300 million gallons more, so that without going again 
to Parliament the Board can make itself the possessor 
of reservoirs with a capacity of no less than 17,550 
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they wouldjbe required. In some places where reser- 
voirs are made it is necessary to dam the mouth of 
a gorge or the bottom of a valley with a high masonry 
or earthenware embankment. In the lower valleys 
of the Thames and Lea this is not so, for there are 
large areas which are nearly, if not quite, level, and 
in which the London clay comes so near the surface 
that by means of puddle walls let into them a water- 
tight reservoir can be constructed with the minimum 
of labour and expense, it only being necessary to 
support this puddle wall on both sides with an em- 
bankment of earth. The Chingford Reservoir comes 
under this category. It has been formed right along 
the bed hitherto occupied by the river Lea itself, 
and since the fall from one end to the other is only 
slight the height of the embankment at the lower end 
is but little more than it is at the head of the reservoir. 

It must not, however, be understood that because 
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the site was suitable the construction of the reservoir 
was free from difficulties, for this was very far from 
being the case. With a river such as was the Lea at 
this point, where the natural fall was small, there was 
bound to be trouble. Much of the ground was 
swampy, and peat was present in abundance. Yet 
the difficulties were practically all foreseen and pro- 
vided for. The engraving, Fig. 1, is instructive 
in that it shows the new reservoir as part and parcel 





Fig. 3-COMBUSTION CHAMBER OF LARGE PUMP 


of the whole scheme of water supply for the Eastern 


District of London as outlined by the old East London | 


Company and completed by the Water Board. The 
reservoir is placed in such a position that the water 
from it can gravitate to other reservoirs and filter 
beds further down the valley. 

Looked at in plan, the Chingford reservoir somewhat 
resembles a rather distorted cement briquette. It 
is surrounded by an embankment which is about 


by a sloping earthen embankment. ~The outer slope 
of the embankment is given a 2} to 1 batter, and for 


the upper part of the inner slope the batter is 3 to 1, 
the lower pertion being 4 to 1. 
simply sown with grass, which has the effect not only 
of concealing the unsightly aspect of the earthen 
embankment, but also of consolidating its surface. 
The inner slope, which may be subjected to wave 
action, is, of course, treated differently. For a dis- 
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tance down the slope which is represented by a hori- 
zontal length of 23ft. 3in. measured from the centre 
| of the puddle wall, the facing is made up of blue 
Staffordshire bricks laid on edge upon a bed of con- 
crete 9in. thick. At the lower end of this portion of 
the slope is a toe of concrete 2ft. thick to prevent 
any tendency to slipping, the bottom of the toe reach- 
ing out to a point 45ft. from the centre of the puddle 
wall. The bricks, as also the concrete bed beneath 

















Fig. 5-COMBUSTION CHAMBER OF LARGE PUMP 


4} miles in length and which encloses an area of water 
which at top level will be some 416 acres in extent. 
The embankment is formed in exactly the same way 
that practically all the other storage reservoirs in the 
London area are made, that is to say, a trench is dug 
into the London clay, wnich is impervious to water. 
Starting from this trench a clay puddle wall is built 
up to just above the proposed water level of the reser- 
voir, and this puddle wall is protected on both sides 





The outer slope is 
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corners—for there are two of them, as we shall 
presently—the slabs are taken down lower than 
in the other parts. The top of the brickwork lining 
is brought up in a curve to join the bottom of a ver. 
tical brick-faced concrete wall 3ft. high, which is 
surmounted with a concrete coping. 

The top of the embankment, which is on the same 
level as the top of the wall just mentioned, js Lift 
wide and it is 5ft. above the top water level in the 


Show 





Fig. 4—WATER INLET VALVE RING 


reservoir. ‘The puddle wall is taken up to within 3ft. 
of top bank level and at this point it is 5ft. wide. It 
batters outwards as it is taken downwards till at a 
depth of 23ft. 6in. it is 9ft. wide. It continues at 
this thickness until it is 2ft. 6in. below the ground 
surface and then batters in with slopes of | to 1 untila 
thickness of 6ft. is reached, and it maintains this 
dimension till the London clay is reached. It then 
batters in again with } to 1 slopes for a depth of 3ft. 





Fig. B-COMBUSTION CHAMBER OF SMALL PUMP 


them, are arranged in slabs of equal areas with joints | until it enters the trench in the clay already men- 


to allow for expansion between them. Below these 


staggered as regards those of the slabs which are 
further up the slope and which are coated with bricks. 
The bare concrete slabs are taken down the slope for 
varying distances. Where a heavy wave action may 
be anticipated, such as, for example, the north-eastern 


| 
| 
with joints to allow for expansion, these joints being | 
| 





tioned and forms a key. 
slopes are further slabs of concrete also arranged | varied, we may say, from 9ft. to 32ft. 
the amount of puddle put in is 253,000 cubir 
yards, and of this about 100,000 cubic yards ar 
below the ground surface. 
from the site and was passed through a pug mill 
before being put into position. l 
deposited wet and was properly consolidated into 


The depth of the trencl 
Altogether 


The clay was all taken 


It was, of course, 
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— | 
osition by the action of the labourers’ feet. | point a fall towards the outlet from the reservoir ; | it so that there is free communication and circulation. 
pr. embankment contains no less than 2,000,000 | and, secondly, that the reservoir should contain the | It is this dividing embankment which has brought. it 


The en 


cubie yards of earthwork, and it as well as the puddle | specified quantity of water. Both these conditions 


were formed from material taken from the site of the | have, we understand, been fulfilled, but the excava- 
reservoir. Indeed, this balancing of excavation and | tion has been anything but even. As we saw the 
embankment formation 1s one of the arts of the water- | reservoir with a small quantity of water in it 
works engineer. There are dimensions both of exca- | there were large areas unsubmerged. These, however, 
vation and embankment to go beyond which would | would have been fully covered had there been a few 
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Fig. 7—GENERAL DIAGRAM OF THE PUMPING PLANT 


mean inefficiency. 
extent would produce more material than is actually ing but a short time they will be no longer visible. 

required for an embankment and would necessitate It was undesirable that there should be such an 
the disposal elsewhere of the surplus material. This unbroken length of water as would have been repre- 
would manifestly be such a costly undertaking as to | sented by the full length of the reservoir. The wave 
render it prohibitive. Hence, although in the present action in such a length—about 1} miles—would have 


To excavate to a further depth or | feet more water, and when the pumps have been work- | 


case the bottoms of the reservoirs are not flat as in been very considerable, especially having regard to | 
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about that the reservoir has two north-east corners 
as above mentioned, where the concrete pitching is 
| taken down to a lower level than in other parts. 
An excellent idea of the reservoir and of the various 
| arrangements in connection with it will be gathered 
from an inspection of the engraving Fig. 2, which 








shows the reservoir to a much larger scale than in 
Fig. 1. From this drawing it will be appreciated 
that the consequence of building the reservoir where 
it is was that a new channel had to be formed for the 
river itself. This portion of the undertaking we do 
not propose to deal with in the present article, leaving 
it and the intake works, &c., for discussion in our 
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Fig. 8-ARRANGEMENT OF PUMPS, PLAY PIPES, BLOWERS, AND AIR HOLDERS 


some other reservoirs of the Board, yet the reservoirs | the lie of the reservoir and to the prevailing south- 
themselves will contain the specified amount of | west winds of this part of the country. Accordingly 
water, and no more material was taken out than was | it was decided to split the reservoir into two by means 
necessary for forming the embankments. The con-| of a dividing embankment arranged nearly in the 
tractors—Charles Wall, Limited—were given a free | middle of its length, This embankment is formed 
hand in the matter and were permitted to excavate | without a puddle wall, for it was not required to shut 
how and where they liked as long as they fulfilled two | off the two portions of the reservoir the one from the 








conditions: first, that there should be from every | other. Indeed, three open culverts are made through 


next issue; but meanwhile there are other points 
to which attention must be drawn. The point of 
delivery of the water into the reservoir is at the 
north-west corner of the reservoir. The point of 
outlet is at the south-east corner. That is to say, the 
two points are as far removed from one another as 
it is possible for them to be. Now, it is only proposed 
to draw on this reservoir at the rate of 30 millior 








272: 





THE ENGINEER- Marcu 14, 1913 





es 





gallons per day, so that to empty it of its 3000 million 
gallons would take just one hundred days. Hence, 
supposing that no intermixture were to take place 
it would take just a hundred days before water which 
came into the reservoir got out again. Of course, 
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diversion of the river Lea. The matter was compli- both sources can be shut off as may be requireg, 
cated by the fact that the Lea itself was not a single Our readers are aware that the machinery to be used 
stream, and that in addition to the actual river there | for lifting the water from the level of the river Lea 
was also the River Navigation to be taken into account. | into the reservoir consists of Humphrey gas pumps, 
We shall deal with these subsidiary works in a future | The decision to employ these pumps was arrived at 
by. the Board, acting on a recommendation of jts 
Works and Stores Committee, in November, 1910 
| and we cannot but express our admiration for the 
| boldness of the step then taken. The Humphrey 
| pump was then in its earliest infancy. It had only 
| been introduced to the world just over a year pre. 
viously, and nothing approaching pumps of the size 
| necessary for installation at Chingford had been 
| constructed up to the date when the contract was 
}entered into; yet the Water Board was confident 
| enough to order the pumps and the Pump and Power 
|Company plucky enough to undertake to supply 
| them under a penalty. Not only this, but it guaran- 
| teed that the fuel consumption should not exceed 
1.11lb. of anthracite coal per actual horse-power 
hour with the plant working at normal full loaa. 

It must not be imagined that the step was made 
entirely in the dark. The Board's Chief Engineer 
Mr. W. B. Bryan, M. Inst. C.E., had previously gone 
most carefully into the matter. In the course of his 
investigations he had reviewed the following six 
methods of pumping :—(a) By means of gas engines 
driven by producer gas generated on the spot, the 
engines being coupled to large centrifugal pumps ; 
(b) by means of large vertical Diesel engines, coupled 
to centrifugal pumps ; (c) by means of electrically 
driven centrifugal pumps, the energy being purchased 
from a power company ; (d) by means of electrically 
driven centrifugal pumps, the energy being generated 
by the Board in its pumping stations in the vicinity 
of the reservoir; (e) by means of vertical triple- 
expansion steam engines of the enclosed type working 
at about 350 revolutions per minute, driving centri- 
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fugal pumps direct ; and (f) by means of the Hum- 
phrey gas pump. After giving careful consideration 


Fig. 9—CROSS SECTION THROUGH THE PUMP HOUSE to all the many problems involved and especially to 


this condition of affairs would not obtain in actual 
practice, since intermixture and circulation are bound 
to take place; yet it is evident that the very shape 
of the reservoir and the arrangements in connection 
with it are such that the water must be stored for a 
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Fig. 1O—-SCAVENGING AND MIXING VALVES 






the particular purpose for which the machinery was 

required, and to the questions of first cost and subse- 
article, merely remarking here that they have been quent working expenses, Mr. Bryan arrived at the 
carried out in masterly fashion, advantage being taken conclusion that the gas pump appeared to offer the 
of everything likely to be of assistance. For the best solution of the question. But to take the step of 
purposes of the present article, then, we will simply | actuallyrecommending,the pumps foradoption required 
say that the water is brought in inlet channels to the | no little courage, for the only example of the invention 
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AND GEAR Fig. 11—EXHAUST AND WATER INLET VALVES 


long period before it can be drawn off, and hence that | neighbourhood of the inlet of the reservoir. 1t is, in existence was the small plant at Dudley Port, and 


the maximum of the beneficial effects of storage will 


drawn not only from the river Lea itself, but also from | we imagine that all concerned must have seen the 


be obtained. | the Navigation Canal when this is sufficiently full to | pumps start withovt difficulty and deliver more than 


The problems of the undertaking were by no means 
confined to the constructing of the reservoir and the 





overflow over a weir of fixed height. Sluices are pro- | the stipulated amount with much relief. Probably 
vided by means of which the water from either or the annals of engineering hold no record when 
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of an_ invention, The 


stages 


. . | ” 
a similar large step has been made in the early | power each. Up to the vresent the delivery from the | which show the combustion chambers of one of the large 
Dudley Port | pumps has not been measured, but the ocular evi- | pumps—of which there are four—and of the smaller 


pump has a cylinder only 30in. diameter and | dence is sufficient demonstration that the plant | pump. Figs. 5 and 6 show the chambers with the 
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Fig. 12—OPERATING CYLINDER FOR VALVE LOCKING GEAR 


developed about 35 pump horse-power, whilst the 
combustion chambers of the large Chingford pumps 
measure 7ft. across and develop about 250 horse- 
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Fig. 1I3—IGNITION GEAR 


delivers at least as much as was intended and prob- 
ably a good deal more. But even now it is not work- 
ing to its full capacity, for it is drawing scavenge air 
from the atmosphere instead of from the blowers—see 
Fig. 8—which have been provided in case an emergency 
call has to be met. These blowers, by delivering air 
at a pressure of } lb. to 1 Ib. above atmosphere, will 
permit a richer mixture to be used in the combustion 
ehambers and so augment the output. 


| gas and exhaust rings in position, The position of these 
| cylinders in the power-house is underground—Fig. 14. 
| Each occupies its own pit, its base standing in the 
| water in the intake. At first sight, then, the power- 
| house appears to be empty, save for a couple of 
| electrically driven compressors, which provide air for 
starting. We shall be able to give in another issue 
an illustration of the interior of the house, from 
which its unusual appearance, as compared with 
other pumping stations, may be gathered. In order 
to make the action of these pumps clear it is 
necessary to go over some old ground; but we 
have little hesitation in doing so, since although the 
Humphrey pump has been before engineers for two 
years or more it is so little familiar and so few have 
seen it in operation that its method of working may 
| well be forgotten. 
| The diagram Fig. 7 shows the whole pumping plant 
at Chingford, with the exception of the producers. 
Fig. 9 shows the pump house itself to a larger scale, and 
Fig. 8 is a plan of the actual plant. The pump con- 
| sists of two main parts—the combustion chamber and 
the play pipe. The water in the play pipe performs all 
the functions of the piston, fly-wheel and crank of an 
ordinary gas engine. The four-stroke cycle is used 
and the action is as follows :—Starting all cold, the 
combustion chamber and play pipe are full of water 
up to the level of the water in the penstock chamber. 
| Into the space above it in the combustion chamber a 
| mixture of air and gas is pumped by a small com- 
pressor against the static head of water in the conical 
tower. The gas and air supply is then closed, an 
electrical connection is made by pressing a button, 
and the charge is fired. The water is driven along the 
play pipe, some rising in the conical tower and some 
| passing out through the delivery. The momentum 
acquired is such that the level of the water falls 
| low enough to cause a partial vacuum in the 
combustion chamber. More water then enters 
through the inlet valves. which surround the base of 
the pump, and at the same time air is drawn in through 
the scavenging valves 8. The water having come to 
rest in the tower, starts to fall and drives the water in 
| the play pipe upwards into the explosion chamber, 
expelling the products of combustion, greatly diluted 
by the scavenging air, out through the open exhaust 
valves E. The water continues to rise past the exhaust 
valves which are shut by the water, thus compressing 
the diluted products of combustion until its momen- 
tum is destroyed. The pressure attained is high 
|}enough to cause the water to surge back again 
| along the play pipe. Again the pressure in the 
chamber falls below atmosphere and a charge 
of gas and air is drawn in. Then the water on its 
next return swing compresses this charge, which is 
ignited at the proper moment by electric sparks. 
The cycle is then repeated automatically and the 
pump continues to give an impulse about nine times 
a minute and to deliver in the case of the larger pumps 














Fig. 14—VIEW OF£sONE OF THE LARGE PUMPS IN POSITION 


| We shall now give a description of the pumping 
plant with the aid of drawings and photographs 


which have been put at our disposal by the courtesy | 


of the Pump and Power Company, Limited, of 38, 
Victoria-street, for whom the pumps were built by 
| Siemens Brothers, Limited. We would first direct atten- 
tion to Fig. 19, page 282, which illustrates one of the 
large pumps in the shops, and to Figs. 3, 5, 6, and 20, 


at Chingford about 15 tons each time. The flow from 
the delivery pipe is continuous and practically uniform, 
Having now recalled the cycle on which the pump 

| operates, let us examine the action of the valves more 
closely. Those of a large pump are illustrated by Figs. 10 

| and 11. Take first those that admit air and gas, Fig. 10. 
| In this drawing § is the scavenge valve coupled up to 
| a central pipe which is in direct connection with the 
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air duct—see Fig. 9. 
valve, with its non-return valve A', and B is the sup- 
plementary air valve. All these valves open inwards 
and are kept closed by springs ; they all open and shut 
automatically, but A and § are controlled by catches 
so that they cannot open together. These catches 
are levers, shown in the plan, which engage with 
notches on the valve rods. The levers are moved 
by a rod which is pushed or pulled endways by a bell 
crank lever operated by an operating cylinder on the 
pump body. It will be observed that when one catch 
is engaged the other is released. There are eight sets 
of valves, and the eight rods are coupled up to a single 
central ring so that all move simultaneously. This 

















Fig. 15—WATER INLET RING 

is seen better in the plan view given in a supplement. 
During the scavenging stroke the valve A is held on 
its seat whilst S is left free to open; hence pure air 
only is drawn in. On the suction stroke § is held on 
its seat whilst A is released, thus no air can enter 
save through the supplementary air supply valve B. 
This air mixes intimately with the gas drawn from the 
gas belt in its passage round the check valve A?. 

One of the exhaust valves is shown in detail in 
Fig. 11. There are sixteen of these valves, all exactly 
similar. In this case, the spring tends to keep the 
valve open instead of shut, and to prevent any 
admission through the exhaust during the suction 
strokes the light valve E! is provided. The catch 
gear already mentioned is coupled up also to the 


A is the air and gas admission | 
|exhaust valves touch their seats the poppet valves 


and water enters the dashpots. Just before the 
close the water inlet and the entrapped water can 
then only find an exit through a very small hole. 
A cushioning effect, which prevents the exhaust 
valves hammering on their seats, is thus secured. 

We have referred to the gear that locks the valves 
opened or closed as the case may be, and we must 
now direct attention to the cylinder and mechanism 
which operate this interlocking gear. It will be 
recalled that on the first ‘“‘ home” or exhaust stroke 





down. The up stroke releases one set of valves and 
locks the others, and the down stroke reverses {},« 
locking. One feature is, however, to be observed, 
The tappet, it will be noticed, is provided with springs, 
As the piston rises it presses on the upper spring, 
but, the valve is held on its seat by the water pressure 
and the load is more than the spring can overcome, 
The spring is therefore compressed. As soon, how- 
ever, as the load is released the spring acts and turns 
the valve into the other position. 

The ignition gear is the only remaining detail of j)))- 





Fig. 16—-DOWSON PRODUCER HOUSE 


of the water, the exhaust valves have to be open, 
and on the second home, or compression stroke, all 
valves have to be shut. On the other hand, on the 
first “‘ out stroke,” all valves have to be shut till 
near the end when the scavenging valve opens auto- 
matically, the air and gas valves being held on their 
seats. On the second out stroke, the scavenge valve 
is held shut, whilst the air and gas valves must be 
free to open automatically. We shall explain now 
how this locking is managed. In Fig. 12 we give 
a section of the operating cylinder and by reference 


portance to be dealt with. It is also actuated by a 
piston raised by the water pressure during the compres- 
sion stroke. A section of the mechanism is given in 
Fig. 13. Below is the cylinder, 2in. bore, with its 
leather-packed piston which has a total stroke oi 
about fin. A powerful spring forces this piston down. 
The spring is compressed by a long nut by means oi 
which the moment when the piston shall lift can be 
adjusted. The piston-rod passing upwards presses 
against an insulating block. Raised above the 
cylinder are the contacts. They are attached to a 











Fig. 17—CAST STEEL BENDS 


valves and holds them closed during the 
suction strokes. The catches can be seen in the end 
view of a valve in the same figure. It will be 
observed that at the end of the tail of the exhaust 
valve stem is a small plunger carrying a little poppet 
valve. Behind the plunger is a spring pressing it 
outwards, Surrounding the combustion chamber is 
a ring pipe charged with water under a slight pressure, 
owing to the fact that it is drawn from an elevated 
tank, and coupled up with small dashpots into which 
the tail ends of the valve stems project. When 
the exhaust valves are open the little poppet valves 
already referred to are withdrawn from their seats, 


exhaust 

















Fig. 1S—CAST STEEL BEND 


to the supplement it will be seen that it is bolted to | block of ebonite mounted on the top of the short 


the side of the combustion chamber. It will also be 
seen on close inspection that a pipe connected to the 
combustion chamber leads through a stop valve to 
the distributing valve of the operating cylinder. 


The latter valve, it will be gathered from Fig. 12, | 


is an oscillating valve operated by tappets. In 
the position shown it connects the bottom of the 


cylinder with the combustion chamber, whilst the top | 


of the cylinder is open to-exhaust. The action is 
obvious. The piston is driven up on one home 
stroke of the water, the tappet reverses the valve, 
and on the next home stroke the piston is driven 


}on 


column shown. They are made of nickel and are 
in the form of poppet valve seats and are in the same 
electric circuit. Each fixed contact is provided with 
a moving contact, A and B, in the form of poppet 
valves. To close the circuit, both A and B must be 
their seats. The course of the current, then, is 
through the top terminal and contact along the 
connecting stem and through the other contact to 
the lower terminal. Normally, the piston being 
pressed to the bottom, the contact spindle falls and 
the lower contact is open whilst the upper contact 
is closed. On the first part of the upward movement 
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of the spindle the lower contact closes and the circuit 
js completed. The piston continuing to rise, a 
shoulder on the spindle engages with the upper con- 
tact and raises it off its seat. On the return stroke 
the reverse takes place. Thus, a sharp make-and- 
preak is secured. The current is taken from storage 
batteries placed in two boxes which are mounted on 
the combustion chamber, and can be seen in Fig. 14. 
The boxes also contain the trembler coils. Each pump 
has sixteen ignition plugs placed in a ring round the 
domed part of the combustion chamber. Four of 
these plugs are found to be sufficient to secure com- 
plete ignition. In the last-named view, which was 
taken in the power-house, the arrangement of the 
valves is seen clearly. This view shows also the 
rectangular sheet steel trunk which brings air to the 
scavenging valves. On the side of the trunk can be 
seen one of the flap valves which admits air from the 
atmosphere. If pressure is used from the blowers, 
these flap valves—there is one on each side—close 
automatically. The slotted tubes seen on the supple- 
mentary air valves are silencers of the usual kind. 

The water admission valves are arranged in a ring 
casting round the base of the combustion chamber. 
This ring casting, which is 10ft. high by 7ft. diameter, 
is shown in Figs. 4 and 15, and a drawing of a pair of 
valves in Fig. ]1. It will be seen that they are of the 
flap type, spring closed, and that they work metal 
to metal—bronze—on inclined faces. They are hardly 
audible in action. Beside each pump there is a large 
float which rises and falls with the water in the intake 
chamber. It.is connected up by a lever with valves 
which admit water to the intake, and in case of a 
heavy flood would close and prevent the water rising 
too high. 

The towers are large inverted cones, 15ft. diameter 
at the top, of steel plate, standing some 26ft. above 
ground and connected below as shown in Figs. 7 and 9 
with the play pipe. The height from the centre of 
the play pipe to the summit is 47ft. 


on their sides the delivery pipes are taken to the | 
reservoir, where the ends are upturned and deliver | 


into a tumbling bay from which the water falls down 
a flight of steps into the reservoir. The delivery 
pipes are 4ft. diameter, and are of cast iron. 
right-angle bends which connect the play pipe, 
(ft. diameter, with the towers are cast iron, and 
with the pumps are steel castings—see Figs. 17 and 
18. The play pipes are 48ft. long between the bends. 
It was found that a surging action took place in the 


towers, probably due to the outlet being at one | 
side, and in order to still the surface a wooden raft | 
These rafts have | 


is floated on it in each tower. 
proved to be perfectly effective, and there is now no 
splashing. The five towers are enclosed in a hand- 
some building which masks them entirely. 

The gas for the pumps is made from anthracite 
in Dowson producers, which are lodged in a separate 
house adjacent to the power-house. An 
view of it showing the charging platform is seen in 
Fig. 16. There are four producers and three vertical 
boilers which supply them with steam. One producer 
is smaller than the others and has its own small 
boiler. It feeds the small pump. 
ducers supply the large pumps and one of the large 
boilers provides steam for the other three, the other 
boiler being a stand-by. The small producer gasifies 
138 lb. of fuel per hour and the other three 370 lb. 
each. The gas passes through a coke and sawdust 
scrubber to a gas holder, whence it passes through 
big cylindrical gas bags in the engine-house to the 
pumps. 

The pumps, as mentioned in another part of this 
article, have to deal with a total of about 180 million 
ot gallons per day of twenty-four hours, and the water 
has to be raised about 30ft. Each of the four large 
pumps accounts for 40 million gallons, and the small 
pump for the remaining twenty. The pump hovse- 
power is approximately 250 for the large and 125 
for the small units, when delivering a total of 180 
millions at 30ft. They have an overload capacity 
of 25 or more per cent. 

The pumps were designed by Mr. H. A. Humphrey, 
M.Inst.C,E., and the staff of the Pump and Power Com- 
pany, Limited, and have proved completely successful. 
After the experience of starting the first large unit the 
second pump was started from all cold to full load in 
four and a-half minutes from putting in the first 
explosive charge. The third pump was started in 
three minutes, and the last two pumps each in under 
two minutes. For first starts these times must con- 
stitute a record in engineering, and no better proof of 
the simplicity of the Humphrey system could be 
needed. The pumps work very smoothly, and with 
but little noise. The Metropolitan Water Board and 
the Pump and Power Company are equally to be con- 
gratulated on the results. 

In one of our two-page Supplements we give, as 
we have said before, drawings of one of the pumps. 
In the other Supplement will be found a series of 
views showing various portions of the reservoir and 
its accompanying works. 
laying of the concrete pitching to the inner slope of 
the reservoir ; getting the inlet pipes in position from 
the pump-house up the side of the reservoir; the 
inlet to and the outlet from the reservoir, the first 
showing the stepped channel and the latter the two 
valve towers ; the river diversion channel and the 
supply and intercepting channels; the end of the 
river diversion ; the termination of the inlet channel 


From a point | 


The | 


interior | 


The other pro- | 


These views show the | 


under construction ; and the overflow weir from the 
Lee Navigation. To some of these reference has 
already been made in the foregoing ; of the others we 
shali give further information in a succeeding article. 








PROGRESS OF ENGINEERING IN THE EAST. 
No. ITI.* 
(By our Special Commissioner.) 
THE RAILWAYS OF INDIA. 
BomBay, January, 1913. 

THERE are several outstanding features in connec- 
| tion with the railways of India which at once attract 
| attention and court investigation. State ownership 
| is a vexed question in many countries, but here it is 
| exemplified on a large scale and appreciated as a public 
boon and a profitable business. All the railways in 
India are practically owned by the Government, 
and in 1911 they produced a surplus revenue, after 
paying all expenses and the interest on the capital 
invested, of 34 million pounds sterling, while the 





it is strong. The average dividend earnings of all 
the Indian railways for 1911 was 5.87 per cent. on 
the capital outlay. 

These remarkable figures invite inquiry, and, 
having every facility for investigation placed at my 
disposal by Sir T. R. Wynne, President of the Railway 
Board, I turned them to account, and now propose 
briefly to touch on the main factors which produce 
such gratifying results, viz.:—(1) The conditions under 
which railways are built. (2) The system of control. 
(3) Actual conditions of working. 

Railway construction was first undertaken in 
India in 1850, when the Great Indian Peninsula 
Railway Company commenced a line from Bombay 
inland. The Government guaranteed 5 per cent. on 
the capital outlay. The capital had to be raised by 
the company, and any surplus profits over the 
guaranteed 5 per cent. was to be shared equally be- 
tween the company and the Government. Soon 
afterwards a number of smaller lines were constructed. 
by other companies under similar conditions. In 
all these contracts the Government reserved the right 
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Nearly 400 million passengers of all classes travel 
annually, an average of 37 miles at the average rate 


average rate for goods of every description is a small 

fraction less than a half-penny per mile per ton. 

| Another striking feature is the small capital outlay 
per mile. There is to-day a total length of 34,000 

miles of route open and working, and the capital 





| 
| 


comparison is invidious, but the temptation to make 





* No, II, appeared March 7th. 


of just under one-fifth of a penny per mile, while the | 


| outlay is represented by £330,000,000, or less than | 
| £10,000 per route mile, fully equipped and stocked for 
| working conditions, while in England 23,387 miles | 
stand for a capital outlay, or rather a total paid-up | 
share capital of over 1300 million pounds. The | 


MAP SHOWING THE RAILWAYS OF INDIA AND CEYLON 


expectation in this direction for 1912 reaches the | to purchase the lines at the end of twenty-five or fifty 
round sum of five millions. Cheap travelling is a| years, and in every case this right was exercised. 
thing which every Briton loves, and here in India| In this way the Government became possessed of all 
there is the lowest charge per mile of any country | the main railways, including the Great Indian Penin- 
in the world. First class is 1.1d. per mile, second | sula, the Bombay, Baroda and Central India, the 
class just half that amount, and third class about .2d. | Madras, the East Indian, Eastern Bengal, and others. 


About 1870 the State undertook the building of 
railways on its own account. Difficulties arose in 
| connection with the State finding sufficient capital 
|to carry out an _ extensive programme. The 
| power of the Secretary of State and the Government 
of India to raise all the money required by State 
| loans reached its limit and obliged the Government 
| to revert again, about 1880, to the use of companies 
as a means for raising additional capital from a differ- 
ent class of investors to those to whom Government 
loans only appealed. There was, however, a great 
differénce between the position of these new companies 
and the companies which constructed the original 
railways of India. The latter supplied all the capital 
required under a 5 per cent. guarantee. The former 
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supply onlya small proportion of the capital required, 
the balance being supplied by Government. 

With respect to the working of lines, the principle 
now adopted is for the State to work directly some 
of its lines, the rest being leased to companies to 
work for the State. To give a company an interest 
in this lease a proportion of the capital is held by the 
company and carries with it the right to a share of 
surplus profits after certain fixed charges have been 
met. This proportion varies with different railways, 
and is as low as one-twentieth in one case. 

Briefly the position is this :—New construction is 
carried out by both the State and by companies on 
behalf of Government. Lines are worked both 
by the State and by the companies on behalf of the 
State, each company having an interest in the 
working, and all the lines of India are con- 
structed and worked under the control of Govern- 
ment as exercised by the Railway Board, whether 
they are State or leased to companies. 

To develop the construction of feeder and branch 
lines Government offers very substantial financial 
assistance with the object of inducing Indian capital 
to invest in railway development. In 1910 these 
terms Were considerably improved, and have been 
very successful in securing their object. 

The main features of these branch line terms are :— 
The prospectus of the company must be approved 
by the Government. Subscriptions towards the 
capital of the company must be invited only in India. 
All plans, proposals, and estimates for expenditure 
must be approved by the Railway Board on behalf 
of the Government. All land required is provided 
free by the Government. The financial assistance 
offered is either a 3} per cent. guarantee or a rebate 
on interchanged traffic sufficient to pay 5 per cent., 
surplus profits being divid- 
ed in both cases. The 
Government reserves the 
right of fixing maximum 
and minimum rates. The 
Government has the 
option of purchase in 
thirty years on terms 
which vary between 100 
per cent. and 120 per cent. 
of the capital outlay. 

To the part taken by 
Government in railway con- 
trol is due the lack of 
destructive competition. 
There is a healthy rivalry 
between railways in the 
same State or locality, but 
nothing approaching reck- 
less competition. It i 
usually thought that keen 
competition makes and 
keeps the cost to the user 
low, but there is an entire 
absence of that quantity in 
India, and yet it has by 
far the cheapest railway 
travelling in the world. 


The control of the rail- 
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sphere of other contending interests, personal or 
otherwise. Even the question of possible disagree- 
ment among the three members of the Board is anti- 
cipated by its constitution. In such an event the 
individual decision of the President is final. Although 
the two members, if they both disagree with him, 
may represent their views to the Government in 
writing, the course decided on by the President is not 
thereby interfered with meanwhile. Hence in cases of 
necessity the President is virtually a dictator. This 
has much to commend it. Government machinery 
moves slowly, especially in India, and by the time the 
two dissenting members have succeeded in attracting 
any appreciable attention the action of the President 
will be beyond recall, and something done. This 
was a recommendation of the Mackay Commission, 
which further advised that no recommendation 
of the Railway Board should be over-ruled without 
the matter being brought to the notice of the 
Governor-General. 

Actual working conditions remain to be discussed. 
It has been said that the length of route now open is 
34,000 miles. This takes no notice of double tracks, 
sidings, &c. India has thus more railways than 
any other British Possession, and is fourth on the 
world’s list—the United States come in first, Russia 
second, and Germany third, with only some 3000 
miles more than India. This system of railways (ex- 
cluding three lines worked by the State) is leased to 
about a dozen companies, and in this respect repre- 
sents so many units; but, being controlled by 
the Government, as already indicated, it becomes in 
another respect one concern, under one board, and 
that board having a President vested with authority 
as nearly final as is possible to-day. 

It is not easy to judge how far this condition of 
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The figures on this scale represent lakis for the Capital Outlay, tens of 

for Gross Earnings & Working Expenses, & Miles for Open mileage. In the case of. 
Percentage of Net Earnings on Capital Outlay & Percentage of Working Expenses 
to Gross Earnings,each square represents 1 & 2 per cent respectively. 

The “Total Capital Outlay” is that on all Indian railways, viz.,(i) open, (ii) partly 

or wholly under construction,& (iii) on miscellaneous items, while for the 

of the “Percentage of Net Earnings on Capita! Outlay” (i) alone is reckoned. 


(The decrease in the Total Capital Outlay in 1903 is due to revision of the outlay 
hitherto adopted for lines purchased by the State from Guaranteed Rly 
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at its disposal annually a CHART GIVING PARTICULARS OF RAILWAYS IN INDIA 


sumof about 10 to 12 million 

pounds sterling, which it al- « 

locates among the different companies for open line im- 
provement and new construction work. It also has to 
approve all fresh expenditure proposed by the com- 
panies on their own account. In the case of a new 
company undertaking a new line all expenditure is 
subject to the control of the Railway Board. Each 
company has a separate board of directors whose 
headquarters are in London. The Indian Government 
has a Director of Railways whose office is also in 
London. He is ex-officio a member of the Board of 
each company in an advisory capacity, and he attends 
all board meetings. The board of directors of aech 
company is represented in India by an agent, who is 
the executive head to whom the departmental heads 
are responsible and who is in turn responsible to the 
board. : 

The Railway Board came into existence in 1905. 
Its principal officers are a chief engineer, an 
accountant-general, and a secretary. There are six 
senior Government inspectors, each of whom has one 
or more juniors and a clerical staff. Formerly 
the railways were controlled by a secretary, three 
deputy secretaries, three under-scretaries and six 
Government consulting engineers, who were ez-officio 
secretaries to the Local Government in whichever 
province they were placed. Indeed, the control of 
the railways was largely in their hands, and tke 
difficulties which arose under this complicated system 
of control Jed mainly to the creation of the Railway 
Board. 

The Board has large powers, and, although it is 
under a diplomatic head—the Member of Council for 
Industries, Commerce, and Railways—it comes as 
near being an independent unit .as it is possible for 
any body exercising delegated power and handling 
public funds to be. It was the conception of Lord 


Curzon, who aimed at placing railways outside the 





, dual control influences the result in dividends and 
|cheap railway accommodation. But it does con- 
| tribute largely to smooth working, and where returns 
are satisfactory this is a desirable thing. Further, 
it stimulates a laudable emulation among the various 
managers and boards, and makes comparison of 
returns possible on a reliable because a common basis. 
Perhaps the strongest feature in the distinctive 
conditions of working is that of long distances across 
densely populated areas. An average of 37 miles 
per passenger travelling is very high, but when this 
is maintained year after year by close on 400 million 
people it may safely be concluded that herein lies 
one, and perhaps the chief, secret of the average 
fare for all classes being so low as one penny for five 
| miles. Incidentally it may also be said that the 
| free grants of land are to be credited largely with the 
| comparative smallness of capital outlay and the con- 
| sequent ease of maintaining satisfactory dividends. 
| In the matter of labour, supervision is on much 
| the same lines as obtain in other countries, but the 
| bulk of the servants and the conditions under which 
'they work are somewhat distinctive. Speaking 
| generally, labour in India is cheap if reckoned at 
| per hand employed, but if valued by the actual result 
in effective work it is questionable if there is any 
saving under this head. Railways have, however, 
a distinct advantage inasmuch as it is impossible to 
| have three men doing the work of one where there is 
|only standing room for one. This is exemplified, 
for instance, on the foot-plate of an engine or in a 
signal cabin. Then there is not an army of porters 








| on every platform, as the passenger must have his 


| luggage put in and out of the carriage by his own 


| whether wanted or not. 


coolies. Goods trains are not run to the time-table 
No goods train goes without 


a full load. If that be not forthcoming at the time 
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put down for departure, which is seldom the cago 
a later time is decided on, There is no question of 
one line competing with another in the matter of 
getting goods first to their destination. The low 
rates obtaining both for goods and passenger traffic 
were not reached by a series of reductions resulting 
from successful balance sheets. For many years 
after railways were introduced they did not pay, 
and the State guarantee of interest was to a large 
extent a charge on the public funds. (The companies, 
having nothing to lose by the experiment, reduced 
rates gradually to attract traffic. The result in every 
case was gratifying. With each reduction the net 
revenue increased until the present levels were 
reached. Five miles a penny is perhaps the limit as 
the average of all classes of passengers, and one half- 
penny average per ton-mile for goods leaves little 
room for improvement. And yet, after paying all 
charges, including interest on capital, cost of muain- 
tenance, and renewals, the State has five million 
pounds sterling clear profit. 

More lines are needed. More rolling stock is wanted 
for existing lines. The development of Indian trade 
is at present considerably retarded from these causes, 
The amount annually at the disposal of Government 
for open line improvement and new constructive 
work is not commensurate with the needs of ‘he 
country. Fifty million pounds could be laid oui to 
immense advantage every year. Looked at as a 
financial venture only, the proposition is an attract ive 
one, but in the wider aspect of opening up an extensive 
country with over many miilions of inhabitants, it 
becomes a question of high politics and Imperial 
ideals. 

This article may be useful as a study in railway 
economics, and wui, I trust, be of some assistance 
toward elucidating the world-wide problems they rej re- 
sent. I have to acknowledge gratefully the kindness and 
courtesy of the Railway Board, the boards of directors 
of the leasing companies, the agents in India, and the 
heads of the various departments. No information 
was withheld from me, and every facility was afforded 
for my investigations. 

I send you herewith a map showing the railways 
of India, as well as a chart giving the capital cost, 
gross and net earnings, &c., since the commencement 
in 1853. These speak for themselves. 








FRAHM ANTI-ROLLING TANKS. 
(By our Italian Correspondent.) 

THE study of anti-rolling tanks, which has lately 
been attracting so much attention in Italian naval 
circles—see THE ENGINEER, February 7th, 1913—is 
again enriched by Major Pecoraro in an interesting 
article appearing (March 15th) in this month's 
number of the Rivista Marittima, to whose editor, 
Admiral Mazzinghi, I desire to tender my 
warmest thanks for his courtesy in permitting me 
the use of the proof sheets and diagrams. 

This valuable contribution seems to represent the 
first half of a work, of which the second will be 
dedicated to the emendation of certain deficiencies 
still existing in the theory, and to the large number 
of diagrams made at sea such as those now shown 
below. It commences with a historical retrospect 
and outlined description of the various schemes 
hitherto conceived to ensure greater stability in a sea- 
way, and culminates with a description of the Frahm 
anti-rolling tanks as representing the highest point 
as yet attained in the struggle to solve the problem 
which was almost unveiled by Froude when he dis- 
covered the importance of synchronism—the basis 
of the theory. The efficacy of the invention depends, 
in fact :—(1) On the period of oscillation of the water 
in the tanks being equal to that of the ship ; (2) on 
the phase of the water being a quarter of a period 
behind that of the ship and half a period behind that 
of the normal to the surface-of the effective slope of 
the wave. 

Thus passing from the introductory portion, the 
author discusses at length the theory and method of 
construction of the Frahm tank and the means of 
ensuring a proper regulation of the flow of water and 
of obviating the two great evils of noise and danger 
from excessive concussions ; Frahm’s formule are 
added for the determining of the shape, position, 
and dimensions of the tanks in a given ship. The 
examples adduced are those of a battleship of 26,000 
tons, one of the “ Cavour” type of 21,550 tons, 
a Transatlantic steamer of 52,000 tons, and a tug-boat 
of 266 tons. The position of the tanks is naturally 
kept as low as possible in the two former, and as high 
as possible in the two latter, while the length of tank 
and weight of water work out at 26m. (85.3ft.), 
and 456 tons in-the first case ; at 22.60 m. (74. 13ft.) 
and 402 tons in the second ; at 10.1 m. (33. 12ft.) and 
258 tons in the third, and at 3.30 m. (10.8ft.) and 
17.56 tons in the fourth. 

These theories, already expounded by Herr Frahm 
to the Schiffbautechnischen Gesellschaft and to 
the Institution of Naval Architects, cannot be 
accepted, according to Major Pecoraro, entirely 
without reserve, for the reason that certain of the 
hypotheses and certain methods of simplifying the 
calculation substitute artificial phenomena of unestab- 
lished effect for real phenomena. Synchronism, for 
instance, is arbitrarily pre-supposed between ship 
and waves, which latter follow each other regularly, 
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are sinusoidal, and strike the ship (which is not under 
weigh) on the beam. In the experimental stage of 
his researches, too, Herr Frahm employed too small 
a tank to float his model in, and when he abandoned 
that employed a spring device to transmit a series of 
impulses to the model, thus obtaining a result which 
might be qualified as verging on the inconclusive. 
The outcome of these experiments was tabulated, 
defined, and amplified by Major Pecoraro working 
with and without Col. Russo’s navipendulum in the 
Spezia Arsenal Froude tank—see THE ENGINEER, 
February 7th. 

The Ypiranga and Corcovado, passenger and cargo 
boats of about 14,500 tons each, were, as is well known, 
the first vessels on which practical experiments were 
made, being fitted with two anti-rolling tanks, 
7.50m. (24.60ft.) long and 2.70 m. (8.86ft.) high, 


tanks on these two vessels—see diagrams below— 
deduced after a series of experiments in various con- 
ditions of load and sea were always satisfactory, 
and it was noticed that the results grew better as the 
sea grew worse. 

Equally good diagrams were obtained with the 
General, of 13,620 tons, as will be seen below, 
representing a 40 minutes’ trial. This ship on her 
maiden voyage from Hamburg to East Africa met 
with very bad weather in the Bay of Biscay on 
March 8th and 9th, 1911, and rolled to 14 deg. or 
15 deg. from the vertical with her tanks inactive ; 
but this angle was reduced to about 6 deg. when the 
smaller of her two tanks was put in action, and further 
diminished to 3 deg. with both tanks working. 

Another interesting example is that shown by 
a diagram taken during 30 minutes on board 
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DIAGRAMS ILLUSTRATING EFFECT OF ANTI-ROLLING TANKS 


metacentric height of these ships (laden) is about 
im. (3.28ft.) with the tanks empty, and the period 
under like conditions is about 6.32 sec., while with 
the tanks working with 94 tons of water in each the 
metacentric height is reduced to about 10cm. 
(.32ft.) and the period becomes 6.64 sec. The 
maximum angle of about 18 deg. from the vertical 
(0 which the Ypiranga rolled with the tanks inactive 
when crossing the Atlantic in January, 1911, was 
reduced to 7 deg. when one tank was working. Ina 
storm in the Bay of Biscay in December, 1910, the 
maximum list of the ship with the two tanks work- 
ing was from 4 deg. to 5 deg. On that occasion 
the tanks had not been rendered inactive on account 
of the passengers on board, so no comparisons could 
be made, but the officers estimated that the roll 
would not have been less than 25 deg. from the 
vertical without them. The effect of the anti-rolling 


December 11th, 1911. The vessel, which is of 
| 190m. (525ft.) length and 22m. (72ft.) breadth, 
and had been fortunate enough to have little need of 
proving her tanks before the above date, is fitted with 
| two of these appliances placed together at about the 
midship section, with the water level about 3m. 
(9.84ft.) above the inner skin of the double bottom. 
The larger one occupies 9 frame spaces and contains 
192 tons of water, while the smaller of the two takes 
up six spaces and contains 128 tons. 
Further diagrams shown are those of the Meteor, 
the Transatlantic steamer America, of 22,608 tons, 
and the E. Woermann, of 4600 tons, that of the 
last-named being especially instructive as registered 
during a longer period.@f time and showing the 
| relative effects on the rolling produced by the action 
| of one or both tanks. 
The unquestionable results given by this invention 


have, in fact, caused it to be applied up to December 
3lst, 1912, to 23 steamers, almost half of which are 
of the largest tonnage, as, for instance, the Imperator 
and the other two monster Transatlantic liners of 
the same type which are still in construction. In 
the English Navy they have been fitted on the Orion ; 
in the German fleet on the armoured cruiser Moltke 
and, it is believed, on the Friedrich der Grosse, on the 
four vessels of the “ Nassau’ class, and on the ships 
following the Blucher and the Scharnhorst. It is also 
rumoured that they will find place on the “ Kaiser” 
type battleships and on those of the French pro- 
gramme of 1913. No details have as yet been pub- 
lished of the results obtained in practice on ships 
of the above class, but it is whispered that the Fried- 
rich der Grosse has shown remarkable stability in an 
exceptionally heavy sea, and that the superiority of 
the Blucher over her sister ship, the Elsass, in this 
respect was very marked while on a long cruise made 
in company. 

Not only has greater stability been gained with ail 
its advantages, but the column of water in the tanks, 
being divided by diaphragms and controlled by the 
air valve, is now no longer dangerous to the structure 
of the ship nor productive of the intolerable noise 
which characterised the dawn of the invention. To 
arlive at perfection, however, in the matter of anti- 
rolling tanks they should, says Major Pecoraro, be 
absolutely automatic, and this point of excellence Herr 
Frahm cannot truthfully be said to have as yet attained. 
His tanks are automatic only in the hypothesis of 
the ship being in regular waves and of her maintain- 
ing the same period of oscillation in a heavy sea as 
she does in calm water. But in reality a heavy sea is 
usually confused and irregular, and this difference 
| between theory and practice necessitates regulation 
on the spot of the water column by the air valve. 
But a solution of this difficulty ought not to be far off, 
and the invention certainly represents, even in its 
present stage, a new victory of naval engineering. 








THE CONSTRUCTION OF ENGINEERING 
WORKSHOPS. 





A PAPER on the above subject was read before the 
| Manchester Association of Engineers on Saturday, March 
| Ist, by Mr. H. N. Allott, M. Inst. C.E. In accordance 
| with the suggestion of the president, Mr. Charles Day. 
| the author confined his paper chiefly to a description of 
| an ordinary engineering shop of moderate size arranged 
| all on one floor with small bays on one side for light tools 
| and fitting, and wider and higher bays for heavier machine 
| tools and erection purposes. The shop described lends 
itself to gradual extension in either direction. The heights 
of the buildings were 30ft. for the erecting and heavy 
machine shops and 15ft. for the light machine and fitting 
shops. The roofs of all the bays were of the ridge type. 
The widths of the bays, of course, depended on the 
machines employed and the character of the work to be 
carried out. The author said that where these matters 
could be arranged to suit a bay of not more than 25ft. 
in width a saw-tooth roof was the best to adopt. If the 
bays were of a greater width than 25ft. the increased 
length of the glazing bars necessitated the use of a centre 
purlin and also increased the strength in the rafter back. 
The roof principals were arranged at right angles to the 
length of the shop, so that the shafting, heating, and light- 
ing pipes might be conveniently carried from them. 
The author described the various systems of roofing 
workshops, and gave as his opinion that asphalt felt laid 
on thicknessed, grooved, and tongued boarding formed 
the best covering for engineering workshops and similar 
buildings. Besides being cheaper than slating, it had the 
advantage of not being damaged by men walking on the 
roof to attend to skylights and for similar purposes. The 
use of such material of good quality is permitted by the 
building departments of most local authorities, although 
one or two treat it as not being sufficiently incombustible. 
With regard to glazing, he said the best systems of patent 
glazing consisted of a steel bar to which is fixed a lead 
flashing worked down on to the glass to form a weather- 
tight joint. For roof principals, steel angles, tees, and 
other rolled sections were advocated, and for roofs of 
moderate span, say, up to 50ft., economical spacing may 
be taken as from l0ft. to 12ft., which allows purlins 
of angle section to be employed. For roofs of larger spans 
it is frequently more economical to space the roof prin- 
cipals further apart and to use purlins of channel, Z, or 
rolled joist sections. In cases where the crane loads and 
lengths of stanchions permit, cheap and convenient forms 
are provided by the use of rolled steel joists of suitable 
sections, with flat bars or steel channels riveted on to give 
additional flange area. The author said the section 
formed of a rolled steel joist and two channels was a very 
convenient one. With regard to the choice of girders to 
carry the roofing, the author said that, where the stanchions 
did not exceed 25ft. centres a rolled steel joist was usually 
of sufficient strength. The depth for a working stress of 
7 tons should not be less than one-eighteenth of the span. 
For spans of over 25ft. a lattice girder or plate girder will 
he required. The paper also dealt with means of carrying 
shafting, floor construction, &c. 

In the discussion which followed the reading of the 
paper the president, Mr. Charles Day, gave some interest- 
ing information concerning the lay-out and construction 
of the works of Mirrlees, Bickerton and Day, Limited, at 
Hazel Grove, which have already been described in THE 
ENGINEER. He particularly emphasised the necessity 
for quick cranes in shops where it is not possible to arrange 
the work in strict progressive fashion. With.regard to 
roofs he advocated the saw-tooth type for all spans for 
country shops with the saw tooth extending across the 
main span of the shop. One of the advantages of this 
type of roof, he said, was the ease with which the glass 
could be cleaned. Other speakers who took part in the 
discussion were Messrs. D. Adamson, Onions, Christian, 





Simpson, Gass, and Mitton. 
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INSTITUTION OF NAVAL ARCHITECTS. 


Tue fifty-fourth session of the Institution of Naval 
Architects opened in the hall of the Royal Society of 
Arts on March 12th under the presidency of Lord 
Bristol. The large attendance present included 
Lord Brassey, Sir Charles Parsons, Sir Philip Watts, 
Admiral Sir Reginald Custance, Admiral Bacon, 
Admiral C. C. Fitzgerald, Professor J. H. Biles, 
Engineer Rear-Admiral Anstey, and Mr. A. E. Seaton. 

oa < : ‘ 

The first business was the presentation of the 
annual report of the Council, of which we give an 
abstract. 

THE encouragement given to students of Naval Architecture 
by the offer of scholarships has been further developed by a 
generous gift of £1500 from Mr. A. F. Yarrow permanently to 
endow the “Institution of Naval Architects’ Scholarship. 
to which he had already contributed the amount required for the 
first six years. In making over this gift, Mr. Yarrow suggested 
to the Council the propriety of increasing the annual value of 
the scholarships administered by them to £100 each. The 
Council have accordingly resolved to make up the deficiency 
out of surplus revenue, and they trust that this step wili tend 
to increase the number of candidates and stimulate the interest 
taken in this educational movement The award of the Institu- 
tion of Naval Architects Scholarship for the past year has been 
made to Mr. W. J. Drummond, a private student of the Royal 
Naval College, Greenwich, where he is now following the course 
in Naval Architecture. The Post-graduate Scholarship of 
£200 per annum, given by the Royal Commissioners of the 1851 
Exhibition, has this year been awarded to Mr. Percy Brimble- 
combe, B.Sc., a student of the Institution, who has entered 
~— & course of research work at Armstrong College, Newcastle- 
on-Tyne. 

The terrible disaster which overtook the s.s. Titanic on her 
maiden voyage last April aroused world-wide sympathy and 
interest. The calamity was one that touched the members of 
this Institution very closely, and the Council desire to take this 
opportunity of recording their admiration of the splendid 
heroism shown by the members of the engineering staff, and of 
Mr. Thomas Andrews, member of the Institution, of the firm of 
Messrs. Harland and Wolff, who went down with the ship. 
This disaster, unparalleled in the annals of shipping, both in 
the magnitude of the losses involved and in the combination of 
exceptional circumstances which led up to it, caused public 
opinion to demand an immediate inquiry. The Government 
accordingly appointed a special Commission, under the able 
presidency of Lord Mersey, to investigate and report upon the 
whole circumstances attending the disaster. The President 
was assisted by naval and technical members, among whom 
naval architecture was represented by Professor Biles, Vice- 
president of the Institution. The report of the inquiry throws 
much light upon the causes which led to the catastrophe, and 
makes a number of suggestions for avoiding similar dangers in 
future. In addition to the above Commission, two Committees 
have been appointed by the Board of Trade, one on Bulkheads 
(under the chairmanship of Dr. A. Denny) and the other on 
Boats and Davits (under that of Professor J. H. Biles). The 
first of these Committees is entirely composed of members of 
Council of the Institution, while on the second Committee five 
members of the Institution are serving. 

The draft rules relating to the safety of life at sea which the 
Board of Trade submitted to Parliament last October gave rise 
to considerable criticism in various quarters, and the Council, 
at the desire of some of its members, appointed a Committee 
(under the chairmanship of Sir William E. Smith, C.B.) to 
inquire into and report upon the proposed changes in the Board 
of Trade regulations. It was ascertained, however, that strong 
representations had already been made directly to the Board 
of Trade by shipowners and others, and that considerable altera- 
tions were being introduced into the new regulations which would 
eliminate the difficulties presented in the original draft. Under 
these circumstances the Council decided to proceed no further 
with the matter at present. 


A Royal Commission has been appointed to inquire into the | 


supply and storage of oil fuel and its application to warship 
engines. The Commission is under the chairmanship of Admiral 
of the Fleet Lord Fisher of Kilverstone, and the following 
members of Council of the Institution are serving upon it :— 
Sir Philip Watts, K.C.B., Engineer Vice-Admiral Sir Henry 
Oram, K.C.B., Mr. Alexander Gracie, M.V.O., and Mr. A. F. 
Yarrow. 

An invitation has been received from the Institution of Engi- 
neers and Shipbuilders in Scotland to hold a summer meeting 
in Glasgow this year_ which the Council have accepted on behalf 
of the Institution. The date selected is June 24th to 27th, and 
it is anticipated that, in view of the great shipbuilding activity 


now prevailing on the Clyde, an interesting and profitable | 


meeting will be held. 

The Council are pleased to state that the number and quality 
of the papers offered for discussion at the meetings has been 
well maintained during the past year, the number of offers 
received being unusually large, and it is hoped that members 
will continue to take advantage of this means of bringing 
forward results of original work likely to advance the science of 
naval architecture. 

The annual gold medal for 1912 has been awarded to Admiral 
Sir Reginald Custance, K.C.B., K.C.M.G. (associate), for his 


Premiums have been awarded to Professor Giimbel 
(member) for his paper on “‘ The Torsional Vibrations of Elastic 
Shafts,” and to Mr. A. Cannon (associate member) for his paper 
on “‘ The Effect of Internal Fluid upon a Ship’s Stability.” 

The ballot for the election of officers resulted in the 
election of the following new members of Council :— 
Mr. G. J. Carter, Engineer-Commander W. M. 
Wisnom and Mr. Tennyson D’Eyncourt. Mr. S. W. 
Barnaby, formerly member of Council, was elected 
a Vice-president, and Admiral Sir Reginald Custance 
an associate member of Council. 


THE PRESIDENT’S ADDRESS. 

After sympathetic reference to the death of Sir 
William White, the President said :—It will, I am 
sure, be the wish of the members of this Institution, 
and probably that of the members of the various other 
societies with which he was connected, that some 
permanent memorial should be instituted to com- 
memorate his services to naval architecture and other 
branches of civil engineering. The necessary steps 
to achieve this object will, I hope, be taken in due 
course by those who direct the affairs of these insti- 
tutions, but I venture to suggest that some scheme of 
practical utility to the profession which he so bril- 
liantly adorned would constitute the most fitting 
memorial to a life so largely given up to furthering 
the advancement of naval architecture. 

When I last had the pleasure of addressing you at 
the annual meetings of 1912, I was able to congratu- 
late you on the great improvement that had taken 


“The Military Principles which Bear on Warship | 


place in the prosperity of the shibuilding industry 
of this country, and I am glad to say that the activity 
which signalised this great branch of industry during 
the period 1911-1912 has continued unabated through- 
out the intervening period. The returns of ship- 
building work for the past year have shown continu- 
ous expansion in the volume of tonnage under con- 
struction. The statistics of tonnage launched, pub- 
lished by various authorities, differ slightly owing to 
the differences in sources of information and methods 
of obtaining and tabulating their results, and this 
time, while some returns showed a record tonnage 
launched in the United Kingdom, the figures published 
by Lloyd’s Register give totals for 1912 slightly below 
those for 1911. All, however, are agreed that the 
volume of tonnage under construction in this country 
at the close of 1912—nearly 2,000,000 tons of mer- 
cantile tonnage alone—easily constitutes a record, 
and the busy state of the yards at all the principal 
centres of production is obvious to those who frequent 
them. 

Taking Lloyd’s Register figures as a basis of com- 
parison with former years, we find that the tonnage 
built abroad during the period under review—includ- 


ing both warships and merchant vessels—was 
1,506,000 tons. Adding this to 1,930,000 tons 


launched in the United Kingdom, we get a grand total 
of 3,436,000 tons for the world’s output, a figure 
which has only once been approached, namely, in 
1906. Of mercantile tonnage, British shipbuilding 
accounts for about 60 per cent. of the world’s output 
during last year; while if only sea-going steamers of 
3000 tons and upwards be taken into account, no 
less than 71-3 per cent. of these have been built in 
British yards. 

The growth in size of ships continues to be a marked 
feature of the returns, not so much in absolute increase 
of the largest ships, but in the increasing numbers of 
ships of very large size. The average size of steamers 
launched in this country—excluding those of less than 
500 tons—was nearly 4000 tons gross, which is con- 
siderably above the average of previous years, while 
the returns include seventy ships of over 6000 tons 
launched last year, of which sixteen were over 10,000 
each. At the close of the year there were 108 vessels 
over 6000 tons each under construction, thirty-nine 
of which were over 10,000 tons and upwards. 

One of the outstanding features of the year has been 
the progress made in building sea-going ships fitted 
with internal combustion engines. Since the suc- 
cessful start made by the Selandia last year, the 
description of which formed an interesting feature 
of our last spring meetings, more than ten other ships, 
ranging up to 7000 tons deadweight capacity and of 
9 to 114 knots speed, have been completed, two of 
them on the Clyde, two on the East Coast, and 
remainder abroad. At the present moment I under- 
stand that there are under construction at home and 
abroad thirty-five such vessels, aggregating 151,000 
tons, or an average of 4320 tons per ship, while the 
total indicated horse-power of the engines in these 
ships exceeds 113,000 horse-power. The results, 
generally speaking, have been satisfactory, and the 
present and future developments in this direction will 
be followed with the closest interest by members of 
this Institution, many of whom are now taking an 
active part in this branch of marine engineering. 

The adoption of this method of propulsion on a 
much larger scale than hitherto attempted rests, of 
course, to a great extent upon the adequacy of the 
natural sources of power. The whole question is 
being closely investigated by the Oil Commission, to 
which allusion has already been made in the report of 
the Council. Although this Commission is conduct- 
ing its inquiry from the Admiralty point of view the 
evidence which it will take and the investigations 
which will result therefrom will undoubtedly bear 
closely upon the general question of the adoption 
of oil fuel for the mercantile marine, and I hope that 
it will be possible to make public so much of the results 
| of this inquiry as may bring to light useful informa- 
tion for the guidance of those who are seeking to 
improve the marine oil engine and ensure its wider 
adoption for purely peaceful purposes. 

A new feature in this year’s programme of papers 
is the inclusion of two contributions on air-craft con- 
struction. This subject has now reached a stage 
which, I think, fully justifies the Council in directing 
attention to it at meetings of this Institution. The 
rapid advance in aviation during the past few years 
has been one of the most striking features of the 
present day, and the encouragement given by all 
leading Governments to the development of military 
and naval air-craft has brought the design and con- 
struction of both airships and aeroplanes within the 
domain of those who supply ships and weapons to 
our first line of defence. British progress in this 
important branch of specialised engineering has been 
| somewhat retarded by lack of encouragement and 
insufficient funds under Government votes. It needs 

but little reflection to see that a very wide field is on 
the point of being opened up, and that if we are to 
| reap our share of the profits of an industry that shows 
signs of great expansion, we should lose no time in 
taking our place in the forefront of the industrial race. 

The pioneer work of other nations in this field of 
enterprise is well known. As a measure of national 
safety, there is reason for us to press for recognition 
of the importance of the new weapon that is being 
forged with much skill and enterprise by other Great 














Powers. It offers openings in a field of enterprise 
which some of our naval designers and marine ening 
constructors might enter with good prospects of 
success. 

All problems connected with resistance, propulsion, 
engine and propeller design, stability, strength, and 
rigidity of structure can best be dealt with by those 
who have been trained to grapple with them in the 
similar problems of naval architecture and murine 
engineering. If any precedent is needed [ would 
merely point out that one of the foremost of Cer. 
many’s airship designers and constructors was unti| 
recently professor of naval architecture at one of their 
large technical universities. But more encourage. 
ment is needed if the best men for the work are to be 
attracted to it. Governments are, after all, only 
human, and if they seem slow to embark upon new 
enterprise, it is often because of the overwhelming 
demands upon them for other and more clamant 
needs. Public opinion can do much to strengthen 
the hands of those with whom final decisions rest, 
Our naval position is, I hope, for the time being at 
any rate, supreme and secure, but the domain of (he 
air is a new and powerful realm, and one in which 
supremacy may before long, at the present rate of 
progress, become of as great moment to these islaicds 
as our sea supremacy has been until now. 

The maintenance of our naval forces at the standard 
requisite to meet all possible contingencies continiics 
to be tne greatest responsibility with which the 
Government of the day, to whichever party it 1iay 
belong, is continually confronted. The demands 
upon the nation seem to grow in ever-increasing rat io, 
and as yet there appears no sign that a halting-place 
has been reached or is even in sight. Fortunate it 
is for us that our industrial prosperity has been such 
as to enable us so far to bear the burdens of taxation 
that have been put upon us. More fortunate still 
is the splendid patriotism that has prompted the sub- 
jects of his Majesty’s Overseas Dominions to comme 
forward voluntarily and place new weapons of defence 
at the disposal of the Mother Country. The gift of 
battle-cruisers and other ships that have recent!) 
been completed for Australia and New Zealand, and 
that are either building or shortly to be built for 
Canada and the Malay States, has come, not as a 
surprise, but as a welcome testimony of the closeness 
of the ties that bind the Mother Country to her chiil- 
dren in distant lands. It has shown the world that 
our far-distant possessions, once a source of weakness 
only, have now reached the stage where, at the call 
of danger, their stores of wealth and manhood will 
be placed unreservedly at our disposal for the defence 
of King and Empire. The moral effect of such support 
cannot be over-estimated. Just as a weakening in 
the programmes of naval construction leads only to 
renewed exertions, and ag¢celerated programmes in 
rival Admiralties, so the moral effect of material 
support from our dominions overseas will surely 
make for better prospects of enduring peace. What 
better safeguards for the peaceful development of the 
trade of the world than the protection of trade routes 
by the outposts of an Imperial Navy ? 

In the memorandum on Naval Defence requirements 
prepared by the Admiralty last autumn for the 
Government of Canada, it is stated that ‘‘ his Majesty's 
Government will not hesitate to ask the House of 
Commons for whatever provision the circumstances 
of each year may require. But the aid which Canada 
could give at the present time is not to be measured 
only in ships and money. Any action on the part of 
Canada to increase the power and mobility of the 
Imperial Navy, and thus widen the margin of our 
common safety, would be recognised everywhere as 
a most significant witness to the united strength of 
the Empire, and to the renewed resolve of the Over- 
sea Dominions to take their part in maintaining its 
integrity.” 

The exact form which the Canadian contribution 
to the naval strength of the Empire is to take has 
been the subject of protracted debate in the Canadian 
Parliament. There is much to be said for both sides 
of this question from the Canadian point of view, but 
I am sure that whatever decision is arrived at 
whether the new Canadian ships are to be handed 
over unconditionally to form part of his Majesty's 
fleet, or whether they are destined to form the nucleus 
of a new Canadian Navy—they will be unreserved|) 
welcomed by the people of this country as a noble and 
spontaneous expression of Imperial patriotism. 

Before concluding my remarks I would refer for « 
moment to a matter of more domestic interest to our 
members. One of the best features of the work of 
this Institution is the opportunity which our meetings 
furnish for the free discussion of technical subjects 
and for the interchange of ideas between those engaged 
in similar work in various parts of the world. Now. 
there has been a tendency of late years to discourage 
in certain quarters the contribution of papers by 
those who are holding positions of responsibility in 
Government service, whether in the executive or the 
civilian branches. I should be the last to advocat: 
the publication of any information likely to be 
detrimental to the safety of the country, but 1 do 
strongly hold the opinion that one may go too far 
in the opposite direction. By restricting the freedom) 
of discussion on technical matters we may not only 
lose opportunities of extending our knowledge ol 
the principles underlying naval warfare, but by failing 
to reap the advantages of full and free discussion we 
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may pursue & policy based ‘upon some fundamental 
error which can only be rectified after much unneces- 
sary mischief has been done. 

For a country like ours, where freedom of speech 
and thought are part of the birthright of the nation, 
it is not easy in practice to carry out effectively mea- 
sures destined to preclude the leakage of information, 
and unless you can effectively block every possible 
channel, information, like oil in a badly caulked 
vessel, will leak out through hidden and unsuspected 
means. As far as this Institution is concerned, 
however, | would merely urge that greater latitude, 
and even encouragement, should be given to naval 
oflicers and their technical advisers to bring questions 
such as in former years were freely discussed here, 
before naval and technical societies. Whatever 
latent talent there may be among individual members 
of the service—and there is no deficiency in our senior 
service in this respect—its highest development 
can only be achieved by putting it to the searching 
test of open criticism and public discussion. Ii 
both principle and practice are right, they are none 
the less so for being vindicated ; if they are wrong, 
the sooner they are exposed and amended the better 
it will be for the welfare of the country. 

Closer relations and interchange of ideas between 
those who design and build ships and those who 
command them and go to sea in them, has long been 
advocated as the only sensible method of arriving 
at the best results. To a certain extent, of course, 
this method is followed, but a wider area of discussion 
for the exchange of views would, I think, be found 
to have beneficial results for the development of our 
naval as well as our mercantile ship structures. 

These opinions must, of course, be taken merely 
as personal ones ; but T cannot help thinking that in 
any society constituted as ours is, there must be a 
strong undercurrent of sympathy with an open-door 
policy in matters relating to technical problems and 
scientifie research. 


The President then made the award of the annual 
Gold Medal of the Institution to Admiral Sir Reginald 
(Custance for his paper read at the last annual meeting 
on * The Military Principles which bear on Warship 
Design.” ; 

The first paper taken was that by Mr. Alan H. 
surgoyne, entitled, ** Recent Developments in Battle- 
ship Type,” ef which we give a very full abstract on 
page 290, 

Lord Brassey, who opened the discussion, said that 
the author had done service in showing that the 
sritish naval architect had designed warships, which 
had not been surpassed by those of any other nation, 
and that the vast expenditure of money on the modern 
British fleet had not been wasted. At the same time 
no ship was invulnerable, and that suggested whether 
it was not worth while to pay attention to the increase 
in the number of ships rather than to the increase 
in size. It had to be borne in mind that the aerial 
weapon was being made more efficient. 

Admiral Sir Reginald Custance dealt briefly with 
some of the questions raised in the paper. The 
important thing to be borne in mind in connection 
with gun power was that the ship should not be 
out-ranged. The question of armour was less im- 
portant. In the newer and faster ships, both armour 
and armament had been sacrificed to the attainment 
of higher speeds, and that was the policy which had 
heen adopted in the design of the Russian ships 
which had been defeated in naval warfare. 

Rear-Admiral R. H. Bacon said that the author 
had put forward an extremely clear account of the 
development of modern battleship types. He could 
not agree with the opinion expressed by Sir Reginald 
Custance. The sacrifice of two guns for the attain- 
ment of a higher speed might seem a high price to 
pay for more speed, but it was an essential condition 
of modern warfare. The British Navy was bound 
to possess ships which were not only faster than 
any warship built for foreign fleets, but which, in 
addition to steaming faster than foreign vessels and 
so able to overtake them, could fight and put them 
out of action. 

Admiral ©. C. Fitzgerald said that the paper 
bristled with controversial points which he would 
not attempt to discuss. Reference was made by 
the author to the statement of Sir Reginald Custance 
that the main object in battle was to make the 
enemy believe that he was beaten. It seemed to him 
that the best way to make an enemy believe that was 
10 beat him and have done with it. 

Professor J. H. Biles said it was to be regretted, 
as the President had pointed out, that in place of 
the type of detailed battleship papers, to which the 
institution had been accustomed in the pre-Dread- 
nought era, the attitude of reticence imposed upon 
\dmiralty constructors had made it necessary to 
rely upon papers of a general character, such as that 
which had been read. The paper, however, would 
have served a good purpose if it had done no more than 
elicit tne expression of opinions by Sir Reginald 
Custance and others. He hoped with the President, 
that they might in the future have more detailed 
papers on battleship construction presented to the 
Institution. : 

The author in replying on the discussion said his 
object in writing the paper was to elicit a discussion 
on some of the points raised, and that had been 
achieved, 
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On the motion of the President, a cordial vote 
of thanks was accorded to Mr. Burgoyne. 

The second paper taken was that by Mr. D. B. 
Morison on “ The Influence of Air Pumps on the 
Military Efficiency of Turbine-engined Warships,” 
an abstract of which we give below :— 


THIS paper assumes a recognition of :—(a) Military value of 
speed in a warship ; (b) tactical value of reliability in production 
and maintenance of maximum speed, according to the require- 
ments and expectations of the commanding officer. 

In the equipment of a steam turbine installation there is no 
auxiliary engine which has a more important bearing on a war- 
ship’s speed than the air pumps of the condensing plant. This 
importance arises because of the influence of vacuum on pro- 
pelling power, and because it is air pump efficiency which, 
under given conditions, enables the condenser to produce the 
highest vacuum obtainable, and air pump sufficiency which 
enables such vacuum to be maintained when air beyond the 
normal quantity is present in the condensing system. 

The degree of vacuum at which any turbine will develop its 
maximum power with maximum economy depends on the design 
of the turbine, and the detail design is determined by the com- 
promise best suited to any given range of conditions, such as 
temperature of sea-water, weight, space occupied, &c. Accord- 
ing to latest cruiser practice, a vacuum of 28}in. is required at 
full power in sea-water at 55 deg., and, provided that the turbine 
is bladed to make adequat2 response in power to such a vacuum, 
then the accompanying figure shows the loss in power which 
results from a fall of vacuum. 
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The source of power is, of course, the boilers, and therefore the 
maximum power obtainable depends primarily on the quantity 
of steam which can at any time be generated. But if under 
conditions of maximum and constant generation of steam in the 
boilers the vacuum falls from 28}in. to 27}in., then the imme- 
diate loss in power is about 6 per cent., or, say, 1800 indicated 
horse-power in a cruiser of 30,000 indicated horse-power. In 
warship practice the exhaust st«:m from all the auxiliary 
engines is discharged into a receiver, and at full power is main- 
tained at 25 lb. pressure. Apart from its employment in an 
evaporator, the heat in this steam can be utilised to the best 
thermal advantage in raising the temperature of the feed water, 
and the most advantageous use that can be made of any surplus 
is for power production in the low-pressure section of the main 
turbine. If, under full power conditions and at 28}in. vacuum, 
sufficient exhaust steam is available to raise the temperature 
of the feed to a predetermined limit, then at 27}in. vacuum 
there would be a surplus of such steam, because of the increased 
initial temperature of the condensate. If this surplus were 
utilised for power production in the low-pressure section of the 
main turbine the increase in power would be slightly under 
1 per cent. Assuming, as is generally the case, that for reasons 
of weight and space occupied there is no feed-heating apparatus 
in a warship, then this increase in condensate temperature due 
to the lower vacuum would probably raise the steam generating 
efficiency of the boiler by about 14 per cent. Therefore, even 
after adjusting the annexed diagram to the most favourable 
conditions of working, the loss due to a fall of lin. of vacuum 
is still about 1400 indicated horse-power for the same weight 
of fuel consumed, and about 20 tons of coal per day are wasted. 

The effect on the power of a turbine of steam pressure at the 
entry and of vacuum at the discharge is of interest. If it were 
desired to lower the steam pressure at the entry to the turbine 
to a point which would correspond to the loss in power conse- 
quent on a fall in vacuum from 28}in. to 263in., it would be 
necessary to reduce such pressure from, say, 200 lb. to about 
110 Ib., other things being equal. That is to say, the pressure 
of steam entering the turbine would have to be reduced about 
90 Ib. in order to cause a loss in power similar to that which 
results from an increase in condenser pressure of only 1 Ib. The 
alternative effect to loss of power by a fall in vacuum is an 
increase in the quantity of steam necessary for the development 
of a given power, thereby reducing the radius of action obtainable 
from a given weight of fuel. The broad question of vacuum on 
a turbine-driven warship is therefore one of great military 
importance. 

The highest vacuum that any given condenser could maintain 
under given conditions would be realised if no air entered the 
condenser.* This airless state is impossible, as some air is 
always circulating through the system from the boiler to the 
boiler, and may at any time be augmented by insidious leakage 
through joints in the vacuum system. 

The primary function of an air pump is to enable the con- 
denser to maintain within itself the nearest approach possible 
to the condition that would prevail were the steam airless. In 
practice, therefore, the minimum capacity of an air pump is 
determined by the quantity of air in suspension and solution 
in the feed water as it enters the boiler, without provision 
for insidious leakage from joints, glands, rivets, bolts, cocks, 
valves, and the like, which are included within the vacuum 
system. The effect of insidious air leakage on the action of an 


* The writer has dealt at length with surface condenser efficiency in an 
article appearing in the current issue of the Journal of American Naval 
Engineers. 





air pump may be realised to some extent by the fact that 1 cubic 
inch of air at atmospheric pressure, subject to its relative 
temperature when augmented by water vapour, will become in 
a condenser at 284in. vacuum about 50 cubic inches. From this 
it is obvious that if the designed capacity of an air pump pro- 
vides for no air le beyond what enters the system with 
the steam, then any such leakage, no matter how small it may be, 
will cause a fall in vacuum, @ loss in propelling power, and a 
reduction in the speed of the ship. An air pump of this basis 
capacity may be said to have no air margin. 

In land practice the electrical engineer is never without a 
substantial air margin on a turbine condensing plant. He has 
learned from experience that at times no matter how carefully 
the plant may be manufactured and the joints made, air will 
leak into the vacuum system, and that it is generally a most 
difficult and tedious process to locate the leakage. If the pump 
has no air margin the vacuum falls, the cost of producing elec- 
trical energy rises, and profits suffer. He knows that the only 
way of adequately providing against this loss is by the adoption 
of such proportions as will deal with air leakage contingencies. 
A warship presents a somewhat different problem by reason of 
limitations of weight, space, and economy of steam under vary- 
ing loads and conditions of service, the extremes being maximum 
power at full speed and harbour duty at rest. The only margins 
allowable in this problem of obtaining the greatest power from 
a given weight of machinery and a given quantity of fuel are 
those which are essential to efficiency and safety under the most 
severe conditions in actual warfare. Compare, for instance, 
the conditions of the feed pumps with those of the air pumps 
on a warship, and the relative consequences in the event of the 
breakdown, in action, of a feed pump and an air pump. If a 
feed pump breaks down entirely there is merely a temporary 
inconvenience, as ample provision is always made in the hoiler 
feed system for such a contingency. In a military sense the 
consequences would be nil, as the speed of the ship would be 
unaffected. Not so with an air pump. Break down an air 
pump and the warship at once becomes a slower and less reliable 
unit, unable to respond to the speed expectations of her com- 
manding officer, and, in addition, there are the mechanical 
risks due to the extra water load to be sustained by the other 
air pumps which may be available for parallel working. 

Fortunately, the total mechanical breakdown of an air pump 
is a rare occurrence, but the danger, of course, is always present. 
Therefore, in view of the inevitable loss in propelling power from 
an accident, which would in many cases affect the vacuum 
system as a whole, and of the consequences which might result 
therefrom, a reasonably adequate factor of safety becomes 
imperative. Next in importance to a breakdown of the mechan- 
ism of an air pump comes its breakdown in adequacy of air- 
withdrawing capacity, should there be such a disturbance of 
the normal air-tightness as would cause the quantity of air to 
exceed that with which the air pump can deal without a drop in 
vacuum. It should be noted that, although such a disturbance 
would generally affect only one section of the condensing plant, 
it would nevertheless have a detrimental effect on the speed 
of the ship. 

The vacuum system comprises every part under the influence 
of vacuum, and what is accepted as an air-tight system is one 
in which every joint, gland, valve, cock, or other connection 
is capable of resisting the admission of any air. This condition is 
arrived at in practice by a process of tuning up, which means 
exercising the greatest possible care in workmanship, going over 
all the joints and connections with paint or varnish, and care- 
fully examining every fitting, including even the cocks and 
union nipples of the vacuum gauges. A difficult and tedious 
task, as Admiralty contractors know full well. If the air pump 
capacity of the ship is determined on the basis of ideal tightness, 
then unless such ideal tightness is achieved there can be no 
improvement except by driving the air pump in excess of the 
regulation limit, an expedient which is admittedly unsatis- 
factory. The all-important question is, will ideal air-tightness 
be maintained under the severe conditions of war, and, if not 
maintained, can the possible leakage at once be located und 
stopped ? My reply, based on long experience with high vacuum 
plants of the highest class, would be in the negative, as I have 
found it futile to expect continued maintenance of ideal tightness. 
Insidious leakage always commences, and the invariable opinion 
of engineers in charge of high vacuum plants is that air jieakage 
is sooner or later inevitable and generally very difficult indeed 
to locate. If such is the position on land, what may be expected 
under the severity of the conditions of vibration, shock, and 
stress certain to be associated with a naval action. Under 
peace conditions the position never becomes serious, as the 
standard of maintained excellence on a warship is extremely 
high, as is also the standard of the personnel. It is in war time 
that this question will become acute. The endurance of every 
man has its limit, and what the physical condition of the engineer- 
ing personnel after a few days of war in deadly earnest will be 
is a question the reply to which we all pray may be long deferred. 

I would here refer those to whom my fears may appear 
exaggerated or groundless to the accompanying diagram. 
In the next naval war in which modern ships are engaged it will 
be reliability of performance which will tell. It is not enough 
that a ship has travelled at her designed speed ; it is rather 
that such precautions are taken that she will travel at that 
speed when required, notwithstanding trifling departures from 
the normal. 

Mr. Morison, having set forth the essential con- 
tention of his paper, referred in a general way to 
types of air pumps which embody distinctive features, 
in order to ascertain to what extent an air margin 
can be provided consistently with the exacting 
requirements of the problem. As the types dealt 
with are all more or less familiar to our readers, 
we omit this part of the paper. 

Having reviewed the broad question of air margin for air 
pumps—the author concluded—the proposition I venture to sub- 
mit for consideration is as follows :—There is an ascertainable 
and minimum quantity of air passing through a turbine system 
to the boiler as air in suspension and solution in the feed water, 
and from the boiler into the condenser as air in the steam, this 
quantity being based on the assumption that the joints, &c., 
in the vacuum system are absolutely air-tight. If at full power 
the capacity of the air pumps at the specified vacuum is based 
on this quantity of air, the pumps may be said to have no air 
margin. In view of the influence of vacuum on power and 
of the influence of microscopic air leakages on vacuum, is it or is 
it not desirable to provide warship air pumps with an air margin 
at full power, and, if so, what should the air margin be relatively 
to the normal quantity of air passing through an air-tight 
system per unit weight of feed water ? 

Mr. Frederick Sargent in a written communication 
said that it was first of all necessary to realise the 
economic value of vacuum. A diagram in Mr. 
Morison’s paper showed that a fall in vacuum from 
284in. to 27}in. caused a 60 per cent. loss in power. 
That was broadly correct, but the higher the vacuum 
the greater the gain, provided the turbine was suitably 
bladed. In his own practice he adopted 29in. as a 
standard for large installations. In winter a higher 
vacuum could be carried and therefore increased 
economy resulted, whilst in summer when the vacuum 
was lower the scheme of blading automatically became 
more liberal, and therefore relatively more economical, 
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The aim of the electrical power engineer was to produce 
electrical energy at the lowest cost, and as a fall in 
vacuum from 29in. to 28in. increased the coal bill 
by about 6} per cent., it might be taken for granted 
that no effort was spared first to attain, and then to 
maintain, the highest possible vacuum consistent 
with the temperature conditions prevailing. He 
agreed with Mr. Morison that ideal air-tightness could 
not be attained unless the workmanship was of the 
highest class, and could not be maintained except 
by great care and constant attention on the part of 
the operating staff. Even under such conditions 
air leakage was at times inevitable. It was un- 
doubtedly sound practice to provide an air-withdraw- 
ing capacity from two to three times greater than 
that which was associated with ideal conditions of 
air-tightness. In land practice the problem was 
commercial, and the loss merely money, but in naval 
practice the problem was one affecting the military 
efficiency of an entire warship. 

Professor R. L. Weighton in a written communi- 
cation supported the contention in Mr. Morison’s 
paper. He based his own advocacy of increased 
air-withdrawing capacity on a double plea. Enlarged 
air pumps might be looked upon not only as a form of 
insurance against certain contingencies, but also as 
an investment which under all circumstances, be 
they normal or abnormal, would yield a return of 
far more than cent. per cent. Air pumps of war 
vessels would seem at present to be dimensioned 
for operating on an absolutely air-tight system, 
in which case the only air to be dealt with would be 
that coming over from the boilers with the steam. 


Under these conditions a comparatively inferior air- | 
and which was also stated to have undergone exhaus- 


withdrawing capacity yielded a result which had come 
to be regarded as satisfactory. Obviously, the 
slightest air leak in the system overwhelmed such a 
pump and the vacuum fell. A pump of proportions 
above the minimum would cope with slight air leaks 
without any fall at all in vacuum, and when the air 
leakage exceeded what might be called “ slight,” 
the enlarged pump would prevent the vacuum from 
fallmg to the extent it otherwise would. There 
was, however, another and an additional effect due 
to the enlargement of the pump. Under normal, 
air-tight and full-power conditions, an addition to 
the air-withdrawing capacity above the minimum 
was associated with a definite increase of vacuum, 
the extent of the increase depending on the extent 
of the addition to the pump and the condenser 
conditions. There was a limit to this, but the limit 
was far beyond anything likely to be proposed or 
admissible in war vessels. In war vessels the deter- 
mining factor was weight. In stating the problem in 
terms of weight, he assumed in the case of the 30,000 
horse-power vessel that the ratio of horse-power to 
total weight of propelling machinery in tons was 
20 to 1. By the expenditure of an extra 4 tons on 
the air pumps, the possible loss of the power equivalent 
of from 70 to 90 tons was insured against, under air 
leakage conditions which might well arise in active 
service ; under air-tight conditions a return would 
be obtained which represented the power equivalent 
of some 20 tons. Within limits, each ton invested 
in the air pumps—above that required for the mini- 
mum—yielded in power a five-fold return as compared 
with what was yielded on the total weight, and each 
ton so invested formed at the same time an insurance, 
covering a power and speed equivalent of from 
18 to 23 tons. 

Professor J. H. Biles said that the growing employ- 
ment of the turbine had made the naval constructor 
and engineer more sensible of the advantages of high 
vacua. Mr. Morison’s paper was of high value, 
therefore, to those who were interested in the speed 
of ships. It was easy to understand from the state- 
ments made by the author why the subject raised 
was so important. Those who were familiar with 
turbine-driven vessels under ordinary conditions of 
service could no doubt supply valuable information 
on the various points raised. With regard to the 
effect upon the military efficiency of the ships of the 
maintenance of high vacua, it would be interesting 
if information could be obtained from the Italian 
navy as to the results achieved by their ships during 
recent operations. The Italian navy included many 
turbine ships, and if it could be known what happened 
when on active service in connection with the main- 
tenance of vacua, the information would have an 
important bearing on the points now raised. The 
method which was proposed by Mr. Morison to help 
the maintenance of high vacua would appear largely 
to increase the efficiency of the air pump installa- 
tion without adding to the size of the plant. 

Mr. A. E. Seaton put in a plea for an improvement 
in the nomenclature employed in dealing with the 
subject. The word “pressure”? was employed without 
any qualification as to whether it meant absolute 
pressure or not. The word “ vacuum” was itself 
inadequate and had to be taken in connection with 
barometric height. The whole matter required to 
be simplified. He agreed as to the necessity in high- 
speed ships of having two sets of air pumps. All 
the old ships had them. To-day the pumps were 


independently driven, which was very good practice. 
Under the old conditions, with direct-driven pumps, 
the leakage had to be considerable before it was dis- 
covered ; now a very slight degree of leakage could 
be detected at once. 

Mr. W. Weir said that the author’s contention 








appeared to be that either no air margin or an in- 
sufficient air margin was provided in modern warship 
airpumps. As representing the largest manufacturers 
of warship air pumps, not only for the British Navy, 
but for almost every foreign navy, he could inform 
Mr. Morison that an adequate and sufficient margin 
was provided. The author did not state that the 
present air pump capacity was too small; nor did 
he state that the present air pumps were inefficient 
or unsatisfactory. He agreed that the standard 
of maintained excellence was extremely high, and 
that breakdowns were of rare occurrence. He 
appeared to suggest, however, that although there 
was nothing in a tangible sense wrong with existing 
practice, better practice was available, and he made 
definite comparisons between the present and _ his 
proposed practice. Mr. Morison stated that it was 
futile to expect continued maintenance of ideal 
tightness. Ideal tightness was, of course, rarely 
achieved ; reasonable tightness and its maintenance 
was quite possible and practicable. His experience 
was that after a new ship’s personnel had settled down, 
they were generally able not only to maintain the 
conditions achieved on trial, but to improve upon 
them. The chief reason for the universal adoption 
of the present type of air pump, not only in warships, 
but in practically every turbine-propelled vessel, 
was because it so successfully met all the require- 
ments. Mr. Morison suggested the adoption of no 
less than three new arrangements of air pumps, 
on which he stated exhaustive experiments and 
trials had been made. It was, however, curious 
that a previous system upon which a paper had been 
read before another Institution some years ago, 


tive tests, was not included in the present proposals. 
His paper proposed the employment of twin wet and 
dry pumps, or direct-acting semi-rotary or pure 
rotary systems. The twin wet and dry pumps would 
necessarily be handicapped as compared with dual 
pumps by higher steam consumption, and by the 
mechanical complication entailed by a separate 
injection water pump. The semi-rotary system was 
unnecessary for existing requirements. The same 
increase could be obtained on rather less weight and 
certainly less complication by larger reciprocating 
pumps. The complete rotary system would be 
uneconomical in steam, and any further increase in 
the already large supply of auxiliary exhaust steam 
on warships was to be deprecated. The figures given 
implied an increase in consumption over reciprocating 
pumps of the dual type of 180 per cent. at full power 
and 300 per cent. at, say, 5000 horse-power cruising 
conditions. It was not obvious how the jet steam 
could be conserved in the feed water at, say, 5000 
horse-power without dangerously overheating the 
water and affecting the working of the feed pumps. 
It would seem that a cooler for this jet water would 
be necessary at cruising power, and cruising speeds 
were, of course, employed more often than high 
speeds, the use of which would entail a distinct 
thermal loss in addition to considerable complication. 
This diffi¢ulty would be intensified when working in 
port; indeed, it was not very obvious how the 
system could be worked at all in port or during periods 
of continuous manceuvring of the main machinery. 
Mr. Morison appeared to suggest on page 5 of the 
paper that the cooled dry-air pump was not employed 
before the year 1909. That, of course, was not the 
ease, as it had been adopted before that time by his 
firm. 

Engineer Rear-Admiral Anstey (Admiralty) said 
that Sir Henry Oram had suggested that an Admiralty 
representative should take part in the debate. He 
was bound to take exception to the statement in the 
first part of the paper that there was no auxiliary 
engine which had a more important bearing on 
warship speed than the air pump. Then the compari- 
son with the feed pump was rather an unfortunate 
one. The more ample provision of feed pump 
power, which was made when weight and space would 
allow it, was more a concession to possible danger to 
life and to permanent disablement of boilers which 
resulted from failure of feed, and in addition, the 
feed pump presented more difficult conditions of 
working than the air pump. With regard to the 
suggested difficulty of maintaining high vacua ; with 
a properly designed and fitted circuit and a good 
water test there should be no leakage. It would be 
interesting to have information on the practice in 
electrical installations as to pressure testing 
the vacuum circuit, and the nature of the fittings 
where the air leaks occurred. It was found in the 
Navy that the engineering staff improved the vacuum 
conditions which had been obtained on full power 
trials. It was easier now than ever before to main- 
tain a tight vacuum circuit, the plant in the turbine 
engine-room being a simple apparatus as compared 
with older practice. It seemed to him that even 
if the author could persuade constructors to give 
the additional weight*and space which his designs 
appeared to involve, other things with perhaps much 
greater claims would at once compete for some of 
the space available. There seemed to be some 
hesitation in putting forward a semi-rotary system 
or an entirely steam-driven system, obviously because 
of the additional steam consumption involved. 
The suggestion for a motor drive was an un- 
desirable proposal. The employment of motor 
drive as an essential part of the propelling system 








was a new departure which would require the most 
careful consideration from the standpoint of military 
efficiency. An electrical system might prove a more 
fruitful source of failure in action than the disturb. 
ance of a vacuum circuit. Experience suggested 
that the maintenance of the tight vacuum circuit 
under all conditions of service other than actual 
perforation by projectiles was only an ordinary 
requirement, and would not involve any. exceptional 
stress on service. 

Mr. Hall Brown said that the dependence of 
turbine plant upon its vacuum for efficiency was 
well recognised, and it had been shown how serious 
might be the effects of so small a loss as 1 Ib. at the 
condenser end. Hence the importance of the air 
pump. Much could no doubt be done by a careful 
engineer, but he really did not think anyone could 
predict what might happen in the stress and strain 
of a naval conflict. It was within practical politics 
to ask how much it would cost to make quite sure 
that the plant should not fail at a critical moment, 
and whether it was not worth while to apply the 
remedy which had been suggested in the paper. 

Professor W. E. Dalby said that the main principie 
underlying all wet and dry pumps was a simple one. 
It. was to get the air out at as low a temperature 1s 
possible, and at the steam end to get the water out 
at as high a temperature as possible, in order to avoid 
unnecessary heating of feed water. He had given 
a good deal of study to this question, and could not 
quite follow the author’s figures. He did not under- 
stand how-—as indicated in Fig. 7—the author 
with the wet and dry system increased the air- 
withdrawing capacity from | to 3. It seemed to 
him it should be 1 and 1} in that case. Would Mr. 
Morison, for the sake of greater clearness, state what 
rate of air leakage would be considered normal, 
and what rate should be regarded as the margin to 
be provided for? He agreed with Mr. Seaton as 
to the need for greater clearness in the nomenclature 
of the subject. 

Mr. Morison, in reply upon the discussion, said 
that it was recognised that ideal tightness could not 
be maintained in a land turbine installation. Mr 
Sargent had stated his opinion on the subject, and it 
would perhaps interest naval architects and marine 
engineers to know that Mr. Merz was in the habit of 
specifying from three to four times the air-with- 
drawing capacity adopted as standard in the British 
Navy. If that were the case in commercial practice, 
then it seemed to him that the subject was important 
from the standpoint of the Navy. There was no 
experience available as to what happened under the 
stress of war conditions. He had heard, but could 
not vouch for the truth of the statement, that some 
of the turbine-engined ships which were on service 
in the Mediterranean failed to maintain the necessary 
vacua, and that the personnel was so overwhelmed 
with work that the necessary attention could not 
be given to the matter. If the necessary security 
could be secured by the addition of 4 tons of weight 
at the condenser end, surely it would be well to obtain 
it. His figures had been criticised, and he would 
reply more fully in writing to some of the points 
raised, but he would be glad to afford every facility 
for anyone to visit Hartlepool and take the results 
from the apparatus for himself. 

This concluded the discussions for the day. 

The annual dinner was held at the Connaught 
Rooms in the evening, under the presidency of Lord 
Bristol. 








TWO MONTHS’ CLYDE SHIPBUILDING. 


Tue Clyde shipbuilding output for the first two months 
of the year is somewhat lower than the average of recent 
years, being slightly under 57,000 tons, as compared with 
83,000 tons for the corresponding period last year, and with 
66,000 tons in 1911. The diminished output for the period 
is mostly accounted for by the unusually small output for 
January, which consisted of only 9750 tons, made up by 
five vessels, one of which was of 5800 tons, or very con- 
siderably over half the total. The January output has 
only on two occasions been lower during the past twenty- 
five years, viz., in 1908, when eight vessels of only 1970 
tons, and in 1904, when six vessels of 7290 tons, were 
launched on the river. Contributing to the February 
output were six vessels, ranging in tonnage from 4350 tons 
to 7000 tons, the latter figure applying to the s.s. Nagoya, 
built by Caird and Co., Greenock, for the P. and O. Com- 
pany. The shortcomings of January and February, 
however, are practically certain to be made up for by 
activity in launching within the next few months, one 
item alone being the huge Cunard liner Aquitania, which it 
has now been decided will be launched from the yard of 
John Brown and Co., Limited, Clydebank, on April 21st. 
The orders placed during the two months’ period, while not 
quite balancing the output, are still satisfactory in number 
and importance. . Owing to the high prices at which 
builders have to tender, and the absolute inability of most 
firms to promise definite and reasonably early delivery 
a great deal of work is known to have been withheld until 
matters adjust themselves. The most important of the 
orders reported to have been placed include, it is stated, as 
many as six steamers, each about 450ft. in length, which 
Barclay, Curle and Co., Whiteinch, have been instructed 
to build and engine for the British India Steam Navigation 
Company; an oil tank steamer of about 10,000 tons 
capacity which the Greenock and Grangemouth Dock- 
yard Company, Greenock, is to build for London owners : 
two steamers of good size for the Leyland Line, to be 
built by Napier and Miller, Old Kilpatrick ; and a large 
steamer which Russell and Co., Port Glasgow, are to 
construct for a firm in the Far East, 
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RAILWAY MATTERS. 


AccoRDING to a report from Melbourne, published by 
the Board of Trade, the Victorian Railways Commis- 
sioners have granted a contract for 20 locomotives and 
tenders to @ firm which is to erect new workshops and 
machinery at a cost of £40,000. The value of the contract 
is (74,000, or £3700 for each locomotive, and the works 
are expected to be in operation by September next. It is 
also announced that the Commissioners are prepared to 
enter into contracts, subject to public tenders, for the 
building in Victoria of 20 engines and tenders yearly for 
seven years. 





EXPERIMENTS in Sweden, states a contemporary, have 
recently been carried out with locomotives using pulverised 
peat manufactured according to the Porat process. The 
results are said to have been satisfactory. Two Swedish 
railway companies have bought 1200 tons of peat for trial. 
The locomotives are fitted with appliances specially 
designed and adapted for the new fuel. The ex- 
periments have created considerable interest in railway 
circles in Sweden, while the Finnish and Russian railway 
authorities have also made inquiries as to the invention. 
In Finland a new peat factory is under construction, and 
will be ready to start in the course of the summer. 


‘TASMANIA 477 miles of railway of 3ft. 6in. 
and 2ft. gauges, there being 25 miles of the latter. The main 
line from Hobart to Launceston, which was the first railway 
to be constructed, was opened in 1876 by the Tasmanian 
Main Line Company, and was operated by that company 
until 1890, when it was purchased by the Government. It 
is 113 miles long. Another, the Launceston and De- 
loraine, 45 miles long, was projected by a private company, 
helped by the Government, but had to be taken over by 
the latter in 1872. A third line of private ownership 
opened in 1884 was that of the Emu Bay Company, which 
js still in its hands. The extensions since the above date 
are chiefly branches of the main line. The average cost 
per mile of the Tasmanian railways, some of which are 
through rough country, has been £8532. 


Sertovus corrosion of the running rails and the overhead 
steel construction in the Simplon Tunnel having been 
observed, experiments were made to determine whether 
there was any electrolytic action from the low frequency 
alternating current—16 cycles. The chief engineer of the 
Swiss State Railways, Herr Diinzer—Ischer, in his report, 
referred to in the columns of Electrical Engineering, states 
that the corrosion has been proved to be due to the chemical 
action of the water in the tunnel, and not in the slightest 
degree to electrolytic action. Incidentally, however, 
the experiments showed that over 60 per cent. of the trac- 
tion current was returning by the earth, as the bonding of 
the rails was not sufficiently good. This is being remedied, 
and to prevent further corrosion the rails and other steel 
work are being protected from the dripping water. 


A NEW express locomotive, 63ft. 4}in. in length, 
weighing 116 tons, has been constructed by the London 
and North-Western Railway Company, and named Sir 
Gilbert Claughton, in compliment to the chairman of the 
company. The engine, which has given full satisfaction on 
its trials, may be regarded as the first of a practically new 
typeof London and North-Western locomotives. It isa four- 
cylinder engine, the boiler is 5ft. 2in. in diameter and 14ft. 
6in. long, and the three great coupled wheels on either side 
have a diameter of 6ft. 9in. The construction of the new 
engine is a sequel to the interesting exchange of locomotives 
for trial purposes which was carried out between the North- 
Western and the Great Western two years ago. The 
experiments were continued for a week, and the North- 
We tern Company came to the conclusion that the four- 
cylinder engine used by the Great Western was suitable to 
the requirements of the North-Western road. 


FURTHER engines of the 4-6-0 class have now been 
placed in service on the Great Eastern Railway by Mr. A. J. 
Hill. According to the Railway News they correspond 
very closely with the 1500 class, but the trailing splashers 
are outlined by brass beading over the cab sides to cor- 
respond with the splashers of the other coupled wheels. 
Hitherto the small number of these engines available has 
caused them to be confined mainly to the continental 
trains from and to Harwich, with other duties falling to 
Parkeston engines : but now that others are available, it is 
expected that they will appear on other heavy and difficult 
expresses worked by locomotives stationed at Stratford, 
Ipswich and Norwich. That there is scope for such engines 
on the principal seaside trains no one can deny who is 
familiar with the loads sent out from Liverpool-street, not 
only during the holiday months, but also at other periods, 
and it is anticipated that the forthcoming summer will 
witness notable work done by No. 1505 and its com- 
panions. 


A CORRESPONDENT writing in the columns of the Electric 
Railway Journal says the Italian State Railways have no 
reason whatever to abandon the three-phase system, which 
offers so many advantages and from which all inconve- 
niences have been completely eliminated. In Italy the 
practical application of. heavy electric traction is already 
12 years old, so that the Italian State Railways 
not only a vast experience but also types of locomotives 
and overhead material which are the outcome of that 
experience. In short, the experimental stage in Italy has 
been passed, the present constructions being the result of 
many years’ practical service. The Valtellina line, electri- 
fied since 1902, and the Giovi line (Compasso-Pontedecimo- 
Busalla) and the Mont-Cenis line (Bardonecchia-Modane) 
are now in service, while the Savona-S. Giuseppe-Ceva 
division of the Savona-Turin line, as well as the Milan- 
Lecco line, are in an advanced state of construction. From 
this it will be seen that Italy has a whole network of state 
railway lines, operated with i:lentical characteristics, 
namely, three-phase current, a frequency of 15 cycles to 
16% cycles, and a line potential of 3000 volts to 3800 volts, 
and using similar types of locomotives. Two t of 


locomotives will operate all electric service on the Italian 
State Railways, that is to say, heavy goods trains as well 
as passenger trains reaching an average speed of 62 miles 
per hour. The State Railways are also about to present 
o Parliament an electrification programme covering further 
ines, 








NOTES AND MEMORANDA. 


THE total production of metallurgical coke in Belgium 
during 1912 is estimated at 3,200,000 tons, valued at 
75,000,000f. The imports of foreign coke amounted to 
957,743 tons, Gérmany contributing about 90 per cent. 
of this total. To meet the increasing consumption of coke 
in Belgium, new coke ovens are being erected, which, it is 
said, will bring the production for the present year to 
nearly 4,000,000 tons. 


A RECENT issue .of the Royal Automobile Club Journal 
gives a certificate of performance of an Edison storage- 
battery van. The van weighed 29 cwt. complete, the 
chassis, including the battery, weighing 24 cwt. The 
battery consisted of 60 cells. The trial extended over six 
days, the runs taking place on fairly heavy roads and the 
average speed working out at 11-52 miles per hour. A 
total distance of 312-3 miles was run, and the energy con- 
sumption for charging the battery was.191-81 units, the 
total time taken for charging being 24 hours 30 minutes. 
Some small repairs were done during the trial. . 





SomE experiences with the high-tension underground 
cable installation of the Dessau-Bitterfeld single-phase 
section of the Prussian State Railroads. are described by 
L. Lichtenstein in the January 2nd issue of the Elektro- 
technische Zeitschrift. The energy is transmitted from the 
power plant to the sub-station at 66,000 volts, and for this 
purpose there are available not only the overhead line, but 
two underground cable lines, one of the latter being built 
by the Siemens-Schuckert Company and the other by the 
Felton-Guilleaume Company. Each of these three lines is 
sufficient to transmit the whole energy so that lines are 
always held in reserve. Operation was begun in April, 
1912, and since that time energy has been transmitted 
alternately over the two cable lines for periods of a week 
each, while the overhead line has been held in reserve. The 
distance of transmission is 2-5 miles. 


THE oxide which forms on aluminium is a good insulator, 
as is shown by the fact that field coils for tramway motors 
are being made up of bare aluminium wire. For this 
purpose the wire has a specially thick layer of oxide 
deposited on it by treatment with borax. The bath con- 
tains 50 parts alcoho!, 60 parts of ammonia and 100 parts 
of water saturated with borax, and the temperature is kept 
at 50 to 80 deg. Cent., whilst a current of 0-05 ampéres per 
square cm. surface of the coil is passed for about 15 
minutes. After being washed and dried the completed 
coil is taped round in the usual way, and it is of interest 
to note that the actual cross-section of the finished coil is 
no larger than a coil made of copper wire, although there 
are the same number of turns. One reason is that alu- 
minium can be worked at a higher current density, and 
being a solid mass of metal the heat gets away more readily. 
The temperature co-efficient is about 10 per cent. less than 
for copper. 


A casE has been recently reported of a successful appli- 
cation of the freezing process in the excavation of the 
foundations of a large building in Berlin. Here the 
excavation, owing to vault requirements, had to be carried 
down 10ft. below the foundations of the adjoining build- 
ings on each side, which were on quicksand, and therefore 
would be undermined if special precautions were not 
taken. A frozen wall round the new excavation was 
effected by artificial means. 5in. freezing pipes, 3ft. apart 
and closed at the bottom. were sunk all round the proposed 
foundation pit. These pipes contained lin. brine pipes 
open at the bottom. The latter were connected to a supply 
header at the top and the 5in. pipes toa drain header. The 
system was supplied from a brine pump in connection with 
a refrigerating plant. The brine passed down the .lin. 
pipes, up the Sin. pipes, and back into the drain header, 
which returned it to the brine tanks. The arrangement 
was found to be cheaper than if a pneumatic caisson_had 
been employed. 


Ir is estimated by the Corporation’s electrical engineer 
(Mr. J. R. P. Lunn) that for the year ending March 31st 
next the output of the Darlington electricity works will 
amount to over four million units as compared with two 
and a-half million units for the previous year, and that 
the cost per unit, excluding only interest and depreciation, 
will be less than 3d., in spite of the increased cost of coal. 
There are now 392 motors, representing . 4354 - horse- 
power, connected to the mains, and fourteen of the large 
works in the town are being supplied with electricity for 
power purposes from the principal station. Recently 
a supply has been given to the Cleveland Bridge and 
Engineering Company, Limited, and on this account, and 
because it is anticipated that the output next year will 
increase by about 300 kilowatts, it has been decided to 
instal a 1000 kilowatt turbo-generator with rotary con- 
verters.and condensing plant, which, with the necessary 
pipework, foundations and switchgear, is estimated to 
cost-£7770. A new boiler and coal storage are also to be 
provided. 


SMALL pump motors, &c., are sometimes connected in 
series with a resistance permitting a current rush on start- 
ing of about four times the full load current. The 
resistance remains permanently in circuit and the motor 
horse-power is reduced about 20 per cent. A German firm, 
however, has recently devised an arrangment which con- 
sists of an iron wire spiral mounted in a hydrogen-filled 
bulb fitted with an Edison screwed socket. For a 2 horse- 
power 220-volt motor, the resistance is 2-4 ohms cold and 
attains a maximum value of 26 ohms after about 0-8 
seconds.” On a 110-volt circuit, the cold resistance 
corresponds to a starting current of 46 ampéres, but, owing 
to the small heat capacity of the wire, it is impossible to 
obtain a higher starting current than 31 ampéres. As the 
motor gains speed, the resistance is automatically short- 
circuited. The motor then develops full speed and output. 
In direct-current circuits the device is connected in series 
with a small constant resistance, but this is unnecessary in 
three-phase circuits. In direct-current circuits the device 
is designed for half the line voltage. Two sizes are made, 
330 and 500 watts respectively. Automatic direct- 
current starters of this kind are made up to 8 horse power 
capacity. In small starters the starting relay controls the 
short-circuiting of resistance in accordance with the arma- 
ture voltage, but in larger units the resistance is short- 
circuited in sections at fixed time intervals. 





MISCELLANEA. 


Ir is stated that Mr. Burns, President of the Local 
Government Board, has arranged for a series of experi- 
ments being undertaken at the National Physical Labora- 
tory, with a view to ascertaining how far it may be prac- 
ticable to frame regulations prohibiting the use of dazzling 
headlights on motor cars. 


Ir has been decided—says the Times—to make a new 
departure in aerial defence, for which there will be pro- 
vision in the Army Estimates. The War-office has recently 
made some very important tests at Shoeburyness, and these 
tests are understood to have confirmed the view that air- 
ships visiting this country with hostile intent would be 
speedily destroyed by the type of upward firing gun to be 
adopted. The regulations issued by the Home-office 
are to be regarded as the complement of the War-office 
proposals, in which Colonel Seely has especially interested 
himself. 

SEVERAL automatic and semi-automatic telephone 
exchanges will shortly be working in France. According 
to Electrical Engineering the postal authorities have de 
cided to erect semi-automatic exchanges according to the 
American MacBerty system in Marseilles and Angers, 
apparatus for 7500 lines in the former, and 1400 in the 
latter case. It is intended to introduce this system into 
all new Paris exchanges if it comes up to. expectations. 
The network in Nice is now heing converted to the full 
automatic Strowger system, while another automatic 
exchange is under construction in Orleans. 


THE governors of the Royal Technical College, Glasgow, 
have instituted a course of study in wireless telegraphy, 
under the guidance of Mr. Andrew Gray, chief of the tech- 
nical staff of the Marconi Company, and an ex-student of 
the college. There has been installed at the college a 
standard 14-kilowatt Marconi marine wireless telegraphy 
equipment, with an aerial 325ft. long, at an elevation of 
116ft., and other equipment. Lectures on electrical 
engineering will be delivered to the class by the professor 
of electrical engineering at the college, and there will be 
instruction in the use of the Morse system of signalling as 
applied to wireless. 

THE specifications have just been issued for the first 
Government pumping installation in Egypt for drainage 
water. It will be situated at the western end of Lake 
Porolloz, the centre one of the chain of lakes which border 
the sea coast and will drain about half a million acres. 
Offers are invited alternatively for steam and Diesel oil 
engines. For the steam plant there will be either twelve 
or seven units and for the Diesel plant fifteea units. The 
total horse-power of the plant will be about 5000 and the 
quantity of water lifted will be over a million gallons per 
minute. The lift will vary between 2-1 and 2-9 metres— 
say, 6ft. 10in. to 9ft. 6in. 

EXPERIMENTS have been made in the Milan Piazza 
d’Armi with one of the armoured motor cars lately bought 
by public subscription for use in Libya.‘ Constructed by 
the Isotta-Fraschini Company, the machine consists of a 
strong motor protected by armour from the wheels to the 
radiator and furnished with two quick-firing guns, the one 
placed high in a small revolving turret and the other in the 
hinder part. The car attained the speed of 52 kiloms. 
—32-3 miles—over broken ground carrying seven people 
as well as its guns and ammunition. The engine of this 
“cruiser of the desert ’’—for so it is called—develops 
50 horse-power. It has four speeds and one reversing 
gear, the entire mechanism being protected by armour. 
The rear wheels have the Michelin “‘ jumellé”’ pneumatic 
tires, also protected, while the fore wheels have Pirelli 
solid india-rubber tires with a broad steel circle added 
to prevent sinking in the sand of the desert. The military 
commission of inspection was very satisfied with the 
results obtained. 

In the March issue of Vulcan some _ interesting 
illustrations are given of an engine breakdown, brought 
about by the failure of « cast iron crank. The engine was 
originally of the simple beam condensing type, and was 
made as far back as 1856, but it was afterwards com- 
pounded by fixing a vertical high-pressure cylinder to the 
opposite end of the crank shaft.. The high-pressure cvlin- 
der was 2lin. diameter by 4ft. stroke, and the low-pressure 
33in. diameter by 6ft. stroke. The engines ran at 36 revo- 
lutions per minute—and drove the load by means of gearing. 
The engines had worked under these conditions for. many 
years, but a little while ago commenced to give trouble 
on the high-pressure side, owing, in all probability, to a 
change in alignment caused by yielding of the foundations, 
connections, &c., and eventually the east iron crank broke 
suddenly through the crank pin eye, smashing the high- 
pressure cylinder and numerous other parts. The illus- 
trations show that the broken crank was weakened to 
a great extent by a cotter hole for receiving the crank pin 
cotter, and on examination after the breakdown the metal 
showed signs of fatigue and gradual fracture. 


THE coal mines in-the Cape Breton district near the 
mouth of the St. Lawrence River, Nova Scotia, are, 
according to . Electrical Engineering,.. rapidly adopting 
electricity for their motive power.. A new turbine station 
is being built generating 6600 volts at, 25 cycles. To pre- 
vent the power factor. from falling below 80 per cent., 
some 600 horse-power synchronous motors driving air 
compressors are made to take a.leading current by field 
adjustment. These motors are started as induction motors 
from auto-transformers -with high-pressure oil switches 
having a large overload capacity. A large hoist is situated 
near the new generating station. It handles 1200 tons per 
ten-hour day. The haul is made on a 22-5 per cent. gradient 
4500ft. long. The total gross weight of 30 cars per trip is 
82,500 Ib.. For this work use is made of a direct-current 
motor mounted on the winding drum shaft and supplied 
with energy from a motor generator. This motor has an 
intermittent load rating of 1600 horse-power, and operates 
normally at 50 revolutions per minute. In the near future 
two more elec‘rical coal hoists of the same character will be 
put in use, and will haul 24 cars up a 32 per cent. gradient 
at a maximum speed of 30ft. per second. The gross weight 
per car will be 2900 Ib., and the length of the slope between 
3000ft. and 5000ft., with an.output of 1200 tons in eight 
hours. In order to diminish the load at starting the cars 
in this mine will not be started on the gradient, but from a 
level stretch of track laid at the working face of the mine, 
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Destroyer Developments. 


THE name generally applied to the class of light war 
vessels which are known as “ torpedo-boat destroyers” 
has become somewhat of a misnomer in the light 
of the service such vessels would be called upon 
to perform in a naval war; when the name was first 
given it had a true significance, for their primary 
purpose was the destruction of torpedo boats, and 
for this reason they had size and power which made 
it possible to keep the sea and attain a speed much 
superior to that of the boats they were intended to 
harass. Now that torpedo boats have become of 
little practical moment for anything but coast defence 
work, the duty of delivering torpedo attacks on battle- 
ships and cruisers has devolved upon the destroyers 
so that they are really themselves the torpedo 
boat unit, in the first instance, with scouting and 
dispatch-carrying qualities as a secondary function, 
duties for which they are rendered suitable by their 
speed and by the fact that they are equipped with 
wireless installations, enabling them to keep in direct 
touch with the battle fleet to which they are attached. 
The name torpedo-boat destroyer no longer describes 
their functions, and their efficiency as war units must 
be judged, not in relation to torpedo boats, but by 
their value for delivering torpedo attacks on battle- 
ships and battle-cruisers under war conditions and 
on the high seas. It is evident that this change of 
function materially alters the war value of these 
vessels, for comparison between the speeds of attacker 
and attacked shows no difference to compensate for 
the quality of the vessel attacked, and it goes without 
saying that for torpedo delivery aguinst a powerful 
and alert foe, speed is, before everything else, the main 
consideration. Until a short time ago the maximum 
speed of destroyers was between 28 and 30 knots ; 
the “ Tribal” class had speeds of 33 knots in deep 
water, but the latest destroyers have not more but 
rather less than this, and have a much greatér dis- 
placement than before. It is just here that the 
question arises whether any of the advantages that 
may be supposed to accrue from increased displace- 
ment, heavier armament, greater quantity of oil fuel, 
giving a greater striking distance, &c., can be looked 
upon as sufficient compensation for the loss of speed 
involved. 

The objects of attack, speaking generally, are 
battleships and cruisers, and it must be presumed that 
an engagement would take place when the ships 
were at sea and under way, for an attempt to torpedo 
such vessels when at anchor or in harbour would be 
more fitly made by submarines and with a much 
greater chance of success. We must look, then, to 
the speeds of modern large units when we seek to form 
an opinion upon the possibility of success which 
| destroyers would have in an attack upon them, for 
it is speed that would be the controlling factor in 
such a case, unless reliance were placed upon numbers, 
and the offensive evolution made by so many 
destroyers that the battleship would be unable to 
beat them all off in time to avert disaster. It is 
reported that the speed of.the newest battleships 
is 25 knots and that of the newest battle-cruisers, 
such as the German Von der Tann and Moltke, about 
28 or 29 knots. and these vessels are fitted with very 
powerful secondary armaments specially designed for 
the purpose of repelling destroyers. It may be 
assumed that at sea these large vessels would be able 
to maintain their speed in weather which would 
materially reduce that at which destroyers could be 
driven, and if we assume the destroyer speed in smooth 
water to be between 30 and 33 knots, it is not- easy 
to see that these vessels would have a very great 
advantage of speed under average sea conditions. 
It is true that the destroyer can discharge torpedoes 
of the 2lin. type with fair accuracy at a distance of 





about a mile, but the quick-firing guns of the cruiser 
are effective and accurate at a much greater distance 
than that. It is not reasonable to suppose that the 
destroyer would be allowed to approach unmolested 
to within striking distance even if the attack were 
made at night, unless a number of these vessels were 
projected against the enemy simultaneously on the 
chance of one of them getting in her blow, and it 
seems not unlikely that the difference in actual sea 
speed would be small-enough to allow the cruiser to 
shake off her adversaries by speed alone while using 
her quick-firing guns as stern chasers to work havoc 
among them. There seems thus to be a call for higher 
destroyer speeds in order to meet the changing con- 
ditions of battleship and cruiser speeds, for the 
destroyer, although armed with 4in. guns, can make 
no effective gun defence against her opponent, and 
has to trust to her heels for both opportunity to launch 
her torpedo and chance to make her escape 
subsequently, though the latter must probably be 
looked upon as problematical in any case. But 
it is a difficult problem to attain a high speed 
on the dimensions and displacements which are 
adopted for this class of vessels. Oil fuel, water-tube 
boilers, and turbine engines have made a combination 
of internal machinery hard to beat, but there is still 
the question of suitable propellers to make the 
best use of the power available. The earlier 
destroyers with Parsons’ turbines all had _ triple 
screws with a high rate of revolutions; the later 
vessels are mostly of twin-screw type, with either 
combined impulse and reaction turbines or trans- 
mission gearing, and while there is no doubt of the 
general proposition being true that twin screws give 
a better efficiency than triple screws, yet where the 
power transmitted is very large and the draught 
limited, the twin-screw design may suffer because it 
has really less disc area available on a fixed draught 
than might be obtained with triple screws on the 
same draught. It is a matter of power and speed, 
and that is directly dependent on displacement of the 
vessel. Propellers which are quite large enough 
to drive a vessel of 800 or 900 tons at a certain speed 
may fail altogether to get the same speed if the dis- 
placement be increased to 1000 tons on the same 
length of vessel. The power to be transmitted is 
so much greater that the propellers may reach their 
limit of efficient propulsion before they have taken 
up all the power available at the turbines. There is 
thus a fixed and immovable natural limit above which 
the propellers may not be pressed without cavitation ; 
it is somewhat difficult to define, but none the less 
real, as those who have come up against it have reason 
to know. It seems, therefore, that if these vessels 
are to have greater sp2eds they must either be given 
less displacement or made longer with the same dis- 
placement, and then we rapidly begin to approach the 
“* Scout ” class, in which the speeds are much greater. 

It seems inevitable, looking to the advance in speed 
of the larger units and the increasing effectiveness of 
the submarine, that what has hitherto been called 
the destroyer class should move to a somewhat more 
important position. The name destroyer no longer 
belongs to them of right, and if they were given size 
and speed—say, 300ft. or 320ft. length and 36 knots— 
which would make them effective both as torpedo 
vessels and as dispatch carriers or scouts, a 
class of “ torpedo scouts” would come into being, of 
which it might be felt that they would be a very real 
menace to hostile battleships or cruisers. As it is 
at present, the destroyer has a doubtful value as 
attacker of such ships, even if acting in concert with 
others of the same type, and still Jess as an isolated 
unit. Such torpedo scouts would have to be of the 
lightest Lasgo construction, with a minimum ofarma- 
ment, only enough to enable them to speak back to a 
similar vessel or defend herself from smaller craft ; 
no armour, except perhaps a small protection against 
rifle or machine gun fire, but everything would be sul. 
ordinated to the two main purposes of speed—which 
would be invaluable either for attacking or scouting— 
and torpedo delivery, the equipment for this purpose 
being of the best and most effective kind that is pro- 
curable. It is along such a line as this that develop- 
ment might be made, for if the class is to persist it 
ought to be improved Development of the oil or 
gas engine as a marine engine might produce the 
necessary power on less weight and so reduce displace- 
ment that the present or slightly g greater dimensions 
of vessel would suffice ; but as the internal combus 
tion engine for such purposes is still on the knees 
of the gods it would be futile to reckon upon it. But 
even if the oil engine has not yet attained the degree 
of perfection for large units that would make it suit- 
able as the main engine for such an important class of 
vessels, he would be a rash man who would put a 
limit upon the possibilities of even the immediate 
future in the light of developments which the last 
decade} has seen. 
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Periodicity. 


CONTINENTAL engineers appear to have arrived at 
the conclusion that a periodicity of 15 cycles per 
second is highly suitable for single-phase railways. 
Dr. Hans Behn-Eschenburg, who has devoted much 
attention to this subject, recently pointed out that 
this low periodicity reduces the drop in the rails and 
overhead conductors, enables the motors to be con- 
structed with a small number of poles, reduces the 
weight and cost of the motors, and improves the 
power factor. He advocates the use of high-speed 
series motors which transmit their power to the 
driving wheels through gearing. Messrs. Stillwell 
and Putnam. two of the first engineers to recommend 
single-phase working in America, long ago drew 
attention to the fact that 15-cycle motors would be 
preferable to 25-cycle machines, and said that they 
would have higher efficiency, lower weight, better 
commutation, and would be cheaper to construct. 
Yet in his report on the electrification of the Mel- 
bourne railways Mr. Merz stated that one tender for 
a 15-cycle scheme was submitted, but showed no 
financial advantage. He also explained that such 
ewrent would be unsuitable for a general power 
supply. This, of course, is an important point, and 
should be carefully considered before ordering 
15-evele plant. It is an unfortunate circumstance 
that the periodicity best suited for railway working 
differs from that usually adopted for power and light- 
ing purposes, but on the Continent the difficulty is 
overcome by using frequency changers. It should not 
be forgotten, however, that whilst a 15-cycle railway 
motor is cheaper, lighter, and otherwise more satis- 
factory than a 25-cycle machine, and whilst the former 
periodicity introduces advantages with regard to 
reducing the pressure drop and so forth, it has -a 
reverse efiect on other parts of the equipment. 
Fifteen-cycle transformers, for example are heavier 
than those designed for 25 cycles, and are more 
expensive. It is also possible, as will be shown later, 
that this low periodicity may, under certain circum- 
stances, have an appreciable effect on the cost and 
efficiency of the generating plant. 

In view of the reports which have been made con- 
cerning the success attending the employment of 
low-periodicity current on the Continent, it will be 
interesting to see what takes place in the event of it 
being decided to electrify other railways on the single- 
phase system in this country and in America, because 
up to the present 25-cycle current has been used in 
both instances. Mr. W. S. Murray, the chief elec- 
trical engineer of the New York, New Haven and 
Hartford Railroad, appears to favour a periodicity 
of 25 cycles, because he believes that some day single- 
phase commutator motors will drop out of use. He 
considers it possible that single-phase induction 
motors will be employed, or that the alternating 
current will be converted into direct current by 
means of rectifiers on the train and supplied to direct- 
current motors. Fifteen-cycle schemes would handi- 
cap and possibly eliminate the opportunity of making 
this change, and it is for this reason that Mr. Murray 
believes in the use of 25-cycle current. The work of 
electrifying the single-phase lines in this country and, 
in fact, also in America was started before the advan- 
tages of 15-cycle current were fully realised, or at any 
rate before the manufacturing firms put forward 
15-cycle equipment. These lines will, of course, 
continue to work at this periodicity, but what will 
happen on other railways remains to be seen. When 
it is desired to supply power consumers from the 
same station that furnishes current to a railway very 
careful attention should be paid to the question of 
settling whether it is desirable to generate 15-cycle 
current. But in those instances where it is only 
intended to supply current for traction purposes 
there appears to be little doubt that 15 cycles 
should be adopted. A slight variation — say, 
from 14 to 17 cycles—-does not have a detrimental 
influence on the working of the motors and trans- 
formers. It does not appear, however, that a stan- 
dard periodicity below 15 cycles is desirable. Lower 
periodicities have the effect of unduly increasing the 
size of the generators and transformers, and it does 
not seem at all probable that any attempt will be 
made to decrease the periodicity any further. 

It is important to note that on the Continent the 
power is mostly derived from water power stations. 
Now the economical speed of a water turbine is 
very much lower than that of a steam turbine. The 
water turbine is therefore more suitable for driving 
low periodicity alternators. It is impossible to 
build a 15-cycle generator for a speed higher than 
900 revolutions per minute. This is a more or less 


suitable speed for turbines having capacities from 
5000 Iilowatts and upwards, though it would probably 
materially increase the capital cost and reduce the 
ecovemy in the case of machines of lower outputs 





But in all probability large sets wouid be needed. 
There are, of course, other forms of prime movers 
which run at lower speeds, but the turbine would 
almost certainly be chosen when electrifying railways 
on a large scale. High-speed turbines might be used 
in conjunction with gearing, for a fair amount of 
experience has now been gained in this direction, and 
two geared turbines driving 4000-kilowatt direct- 
current generators are at present being constructed 
in this country. There appears to be a distinct 
tendency to increase the speed of some turbines, 
and we shall not be at all surprised to find that reduc- 
ing gears are fairly extensively used in the near 
future. By adopting high speeds the initial expense 
is reduced, and in some instances there is an appre- 
ciable improvement in the steam consumption. The 
8000-kilowatt sets which are about to be built for the 
London County Council’s station at Greenwich are 
to run at the highest possible speed with direct 
coupling, namely, 1500 revolutions per minute, the 
periodicity being 25 cycles per second. Machines 
running at the same speed and developing no less 
than 16,000 kilovolt-ampéres are also at work 
in Germany, so that as matters stand at present it 
does not appear that a speed of 900 revolutions per 
minute is considered good even tor machines of large 
capacities. Nevertheless, some low periodicity steam 
turbo-alternators have recently been put into use. 
The power station of the Dessau Bitterfeld railway 
contains a number of 4100 kilovolt-ampére sets 
running at 1000 revolutions per minute, and giving a 
periodicity of 162 cveles. 


The Railway Bill. 


Two events of no little interest to both the general 
public and the railway companies occurred on 
Saturday last. One was that the Railways Bill 
received the Royal Assent and became the Railway 
and Canal Traffic Act, 1913, and the other that 
the goods guard Richardson was reinstated in 
his former position under conditions mentioned 
below. The course of the Railways Bill was fully 
traced in our issue of February 21st and as it then 
stood the Lords had deleted the time limit inserted 
in the Report stage in the Commons. On the 6th 
inst. the Bill came back to the Lower House when 
Mr. Asquith moved that the Lords’ amendment be 
agreed to. In so doing, he traversed some of the 
unfortunate history connected with the redemption 
of the Government’s promise made on August 20th, 
1911. He said the Bill was very unpopular and 
he believed that it had not many friends in the 
House except the Government and the representa- 
tives of the railway companies. Mr. Asquith 
remarked that he regarded it as an honourable obliga- 
tion, as part of the bargain between the railway 
companies and the Government that no such limita- 
tion should be introduced as would really render 
nugatorv or impair the value of the promises that had 
been made. To those members—not all on the 
Government side—who objected to the Bill on 
principle and thought that such a bargain should 
not have been entered into, the Prime Minister said 
he and his colleagues were bound at the moment 
to take into consideration large and momentous 
matters affecting the nation and the Empire. He 
then added, “in the frankest and fullest way,” that 
the railway directors, though in many respect they 
were in a very strong position, responded to the 
appeal of the Government sympathetically and 
loyally and against what they believed to be their 
own interests at the moment. Mr. Asquith, after 
remarking that “an agreement come to under stress 
of circumstances, such as those, is one which Parlia- 
ment, even if it disapproved on reflection of what was 
done, even if it thought that a better way might 
have been found out of the impassewhich then existed, 
ought in the common interest to do everything in 
its power to give effect to,” made his motion, which 
was carried by a large majority. The debate was 
interesting for several reasons, but one must be 
mentioned. Lord Claud Hamilton said some very 
unkind things of Mr. Asquith when the Bill was 
amended on the Report stage, but these he now 
withdrew and remarked that the Prime Minister’s 
action would have more far-reaching effects than 
could be seen at the moment. He added that it had 
become the practice more and more to intervene in 
disputes, but if the word of a Government could not 
be relied upon, its intervention would be useless. Of 
the effect of the Bill on the railway situation 
generally much might be said, but we will wait for 
a while and see what is done towards increasing 
rates. In the meantime, the traders have an 
opportunity of seeing how unwise they were in oppos- 
ing the first Railways Bill. The first clause of that 
Bill ordered that any diminution or withdrawal of 
a facility, or any charge for a facility hitherto afforded 





free of cost, was to be regarded as an increase of a 
rate or change within the meaning of the Act of 1894, 
and the company could be made to justify the 
increase or the charge. Now, from March 25th, 
charges are to be made for all sorts of services hitherto 
gratuitously given and, in cases where a payment |ias 
been made, there is to be an increase. Moreover, 
from March 31st, changes are to be made as to the 
consignment of goods “under mark,” All these 
points we will, however, refer to on a future occasion 


The Dispute on the Midland. 


THE ease with which the dispute on the Midland 
Railway was adjusted once the issue had been mace 
clear bears weighty evidence to our contention thit 
there were never any grounds for a strike, and that 
the unions had adopted an overbearing attituce 
which should have been universally deprecated 
instead of condoned. It now appears that Richari- 
son did not mean what he told the board of directory. 
He had no intention of refusing, on principle. to obey 
his superior officers even if their orders conflicted wit |; 
the regulations of the rule-book. Having. state: 
this publicly, he repeated it to an official of the 
company, and was received back into the service. The 
Midland Railway Company, besides reinstating Rich 
ardson, has promised carefully to consider the rule 
in the appendix, with a view to prevent the 
occurrence of a similar misunderstanding. 








INSTITUTE OF METALS. 


THE annual general meeting of the Institute of 
Metals was held on Tuesday and Wednesday, March 
llth and 12th, at the Institution cf Mechanica! 
Engineers, London. Professor T. Turner, the Hon. 
Treasurer, was elected to the chair on the first day, 
in the absence of the President, Professor W. Gowland, 
F.R.S., through ill health. Professor Gowland has, 
through this cause, been obliged to relinquish the 
presidency before the expiration of his year of office. 

Piofessor Turner, in opening the proceedings, 
referred to the death of Sir William White. They 
all felt, he said, a sense of personal loss, because 
Sir William had occupied the chair at the meetings of 
the Institute on many occasions, and he had also 
taken a very keen interest in the inception and 
progress of the Institute. As a designer of ships, 
and as President of the important Institutions of 
Civil Engineers, Mechanical Engineers and Naval 
Architects, Sir William White was known throughout 
the world, but to the members of the Institute of 
Metals he was known as a friend and a guide. Only 
those who had served on the Council in the early 
days of the Institute were aware how much they were 
indebted to the experience, skill and tact of Sir 
William White for the smooth, pleasant and success- 
ful way in which the Institute started. Now they 
felt they had sustained a loss, the extent of which 
could not be expressed, and which was irreparable 
All they could do, therefore, was to say in a few words 
how much they sympathised with Lady White and 
her family in their bereavement, and how much they, 
as an Institute, felt the loss of Sir William White. 
He therefore moved that a letter of condolence on 
behalf of the Institute be sent to Lady White and the 
family. 

Sir Gerard Muntz, in seconding the resolution, said 
that no words he could utter would express his senti- 
ments in the matter. Sir William White had, as 
Professor Turner had said, been their guide, and in 
the foundation and setting up of the Institute it was 
common knowledge how much he had done for the 
Institute. Some of them had been favoured in 
coming into closer contact with him than others, and 
he personaily could only say that he felt, in the death 
of Sir William White, the loss of a personal friend. 
During his (the speaker’s) term of office as President, 
Sir William White had rendered him the greatest 
possible assistance, and had Sir William lived, he 
could never have fully expressed his gratitude for 
this help. 

The resolution was passed by the members standing. 

The report of the Council was then read by the 
Secretary, and abstracts of the important items in it 
are given below :—The membership is now 614. 
The Council have conferred on Professor H. Le 
Chatelier, the honorary membership of the Institute. 
Considerable progress has been made in the investiga- 
tion of the causes of corrosion of tubes of the four 
types of alloy selected by the Committee, namely, 
70: 30 brass, Admiralty mixture, lead bearing-brass, 
and Muntz metal. Twelve tubes of each alloy have 
been tested in the special condenser plant for nine 
months, 7.¢., from April to December, 1912. Three 
tubes of each composition have been withdrawn 
for detailed examination, which, however, has not yet 
been completed. A preliminary examination has 
shown that a small amount of corrosion, such as that 
usually met with in tubes that have failed in practice, 
has occurred in some of these tubes, but has not 
penetrated to any considerable depth. All the 
tubes have been found to be covered with a scale of 
composition similar to that typical to those used in 





Marca 14, 1918 


THE ENGINEER 


285 








the mercantile marine. Investigation on these tubes 
is still proceeding. The plant itself was closed down 
temporarily on December 31st, 1912, pending the 
supply of further funds for working expenses, which 
amount to about £100 per annum. It is highly 
desirable that the experiments with this plant should 
be continued at the earliest opportunity, and this 
will be done as soon as the necessary funds are forth- 
coming. An extensive scheme of laboratory experi- 
ments has been devised with the object of elucidating 
the nature of reactions which take place during the 
processes of corrosion and scale formation. It has 
been found necessary to continue a number of the 
experiments for periods of several months, as the 
collection of data is necessarily slow. Hitherto it 
has not been possible to devise any satisfactory 
“ aeceleration”’ test, so work in this direction has 
been abandoned for the present. A considerable 
number of badly corroded tubes have been sent in 
for examination by various shipping firms and 
manufacturers, and afforded useful information. 
The investigator is now desirous of obtaining a number 
of tubes that have endured exceptionally long service 
in marine or land condensers. 

The special committee appointed by the Council 
to discuss with Dr. Beilby the proposed research, 
as originally suggested in his May lecture, 1911, 
has had meetings during the year, and Dr. Beilby 
was invited to read a paper elaborating his suggestion 
at the London meeting of the Institute in September, 
1912. This paper was entitled “‘ The Solidification 
of Metals from the Liquid State,” and was regarded 
by the Committee as the basis of a research into this 
subject. The Committee appointed Dr. Cecil H. 
Desch their investigator, his remit being as outlined 
in Dr. Beilby’s paper, and his report is expected to 
be made at the next autumn meeting of the Institute. 
Dr. Beilby has kindly placed at the disposal of the 
Council a sum of £100 to be awarded as an honorarium 
in connection with the research. 

As the result of a suggestion contained in Dr. 
Rosenhain’s paper, “‘ A Note on the Nomenclature of 
Alloys,” read at the annual general meeting in 
January, 1912, the Council appointed a Nomenclature 
Committee to consider the re-naming of certain of 
the non-ferrous alloys. It was thought desirable 
by the Council that the Committee should number 
among its members officially appointed representa- 
tives of other Institutions, and this has been arranged, 
the constitution of the Committee being as follows :— 

Institute of Metals.—Dr. W. Rosenhain, B.A. 
(chairman), G. A Boeddicker, Dr. Cecil H. Desch, 
Engineer Rear-Admiral G. G. Goodwin, R.N., G. 
Hughes, Sir Gerard Muntz, Bart., A. E. Seaton, and 
Professor T. Turner, M.Sc. 

Institution of Electrical Engineers.—W. Murray 
Morrison. 

Institution of 
Hughes. 

Institution of Naval Architects.—Sir W. E. Smith, 
C.B. 

Institution of Engineers and Shipbuilders in Scotland. 

Alexander Cleghorn. 

North-East Coast Institution of Engineers and Ship- 
builders.—The Hon. Sir C. A. Parsons, K.C.B., F.R.S. 

Society of Chemical Industry.—Professor W. R. 
Hodgkinson, Ph.D., M.A. 

In connection with the International Congress of 
Mining and Metallurgy, Applied Mechanics and 
Practical Geology, 1915, Professor W. Gowland, 
F.R.S., Sir Gerard A. Muntz, Bart., Dr. W. Rosenhain, 
B.A., and Mr. G. Shaw Scott, M.Se., have been ap- 
pointed by the Council to act as the representatives of 
the Institute. 

In connection with an inquiry by the Dominions 
Royal Commission into the supply of non-ferrous 
metals and ores in this country, the Council have 
appointed the following Committee, with power to 
add to their number, from amongst the members 
of the Institute :—Mr. G. A. Boeddicker (Hon. 
Secretary), Mr. W. Murray Morrison, Sir Gerard A. 
Muntz, Bart., Mr. Leonard Sumner, M.Sc., and Pro- 
fessor T. Turner, M.Sc. 

In moving the adoption of the report, Professor 
Turner said that special interest attached to the 
reference to the Corrosion Committee. The Council 
had hoped to have had a report from the Corrosion 
Committee for the meeting, but it was thought better 
to wait a little, until more definite results were to 
hand and further experiments carried out, and then 
to have a report which would be much more valuable. 
It must not be supposed, however, that the work of 
the Committee was not in progress, or that it was not 
receiving careful attention. 

The report was then adopted. 

Professor Turner. as Hon. Treasurer, next read his 
annual report, which was also adopted. 

The financial year opened with a credit balance of 
£456 5s., and closed on June 30th, 1912, with a 
balance, also to credit, of £563 10s. 11d., showing an 
increase of £107 5s. 1ld. This is especially gratifying, 
in view of the fact that the legal costs of the incor- 
poration of the Institute were paid during the financial 
year. During the yeaf £269 4s. 3d. was expended 
on the corrosion plant and its working expenses. 
The balance on July Ist was only £47 7s. 6d., which 
has since been practically all expended. It is intended 
to continue these experiments for two or three years 
longer, ard for this purpose an income of about 
£100 per annum will be required. At a suitable 
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time it is proposed to issue an appeal for further 
contributions to this fund. 

After a vote of thanks had been passed to the 
Hon. Treasurer, the following list of officers of Council 
for 1913 were announced :—President: Professor 
A. K. Huntington, Assoc. R.S.M. (London). Past- 
presidents: Sir Gerard Muntz, Bart. (Birmingham) ; 
Professor W. Gowland, F.R.S., Assoc. R.S.M. 
(London). Vice-presidents: G. A. Boeddicker (Bir- 
mingham); Professor H. C. H. Carpenter, M.A., 
Ph.D. (Manchester); Summers Hunter (Newcastle- 
on-Tyne); W. H. Johnson, B.Sc. (Manchester) ; 
Engineer Vice-Admiral Sir H. J. Oram, K.C.B. 
(London) ; Professor T. Turner, M.Sc., Hon. Treasurer 
(Birmingham). Members of Council: LL. Archbutt 
(Derby) ; Professor A. Barr, D.Sc. (Glasgow) ; T. A. 
Bayliss (King’s Norton); G. T. Beilby, LL.D., 
F.R.S. (Glasgow); Clive Cookson (Newcastle-on- 
Tyne); R. Kaye Gray (London); George Hughes 
(Horwich); R. S. Hutton, D.Se. (Sheffield); W. 
Murray Morrison (London); Arnold Philip, B.Sc., 
Assoc. R.S.M. (Portsmouth ); W. Rosenhain, B.A., 
D.Sce., F.R.S. (Teddington) ; A. E. Seaton (London) ; 
Sir W. E. Smith, C.B. (London); Leonard Sumner, 
M.Sc. (Manchester); Cecil H. Wilson Sheffield) ; 
A. Cleghorn (Glasgow). Hon. Auditor: G. G. 
Poppleton, C.A. (Birmingham). Secretary: G. Shaw 
Scott, M.Se. 

After a vote of thanks to the retiring Council, and 
the re-election of the auditors, 

Professor A. K. Huntington, the new President, 
took the chair, and in delivering his presidential 
address, made a sympathetic reference to the ill-health 
of Professor Gowland, who is at present recuperating 
in the South of France. The bigger part of 
Professor Huntington’s address was devoted to a 
review of the progress made by the Institute since 
its foundation. In the course of these remarks he 
said that of the 606 members at present on the roll, 
225 were manufacturers, 206 users, and 175 classified 
as “‘ professionals.” Since the Institute was founded 
77 papers had been contributed by members, and of 
these 58 had been written by “ professionals,” 
12 by users, and 7 by manufacturers. 

I had no idea (he continued) that the percentages of the 
numbers of members in the ‘three classes forming the Institute 
would come out as near one another as they do. A very different 
tale is told, as might be expected, by the table of papers con- 
tributed. The users are setting the manufacturers a good 
example, which it is to be hoped they will not be slow to follow. 

The position between manufacturers and users is always a 
somewhat delicate one. If the manufacturer makes inquiries 
of the user as to how the material he has supplied is behaving, 
the user might turn round and say, “ Dear me! what is the 
meaning of this ' Evidently he has no confidence in the material 
himself, notwithstanding all he has said about it.’’ So the 
manufacturer waits till the user goes to him, and, in the very 
human desire to save his own skin, he prohably retorts that 
what has gone wrong is due to improper usage. In ninety- 
nine cases out of a hundred he is very likely right. What 
is required is more mutual confidence. If users would realise 
that others are quite as straightforward as themselves a great 
step would have been achieved. It may be taken for certain 
that, except in the case of a few people in a small way of busi- 
ness, manufacturers are acting straightforwardly and doing their 
very best to build up or maintain a good reputation. Manv- 
facturers are at an enormous disadvantage in not being able 
to obtain readily and continuously reliable information as to 
how their material is behaving, and, above all, to what con- 
ditions it is really being subjected in use. If users would invite 
manufacturers to send a representative at reasonable intervals 
to see and discuss the behaviour of the material they have 
supplied it would be greatly to the gain of all concerned. 

Speaking as a professional man who has had a great deal to 
do with works for very many years, I say that the greatest 
difficulty I have had to contend with has been the obtaining 
of reliable information from users. It is not merely that they 
will not give it, but more frequently they have not got it. All 
sorts of trouble and mistakes result from this state of things. 
Everybody is accustomed to think he is competent to observe, 
whereas the actual fact is that very few people are competent 
to observe. To observe accurately requires a mental training 
from early youth onwards, which very few people hitherto 
have had. Now that metallography and physical chemistry 
are taught at so many institutions there will not in future be 
the same excuse that there has been, and young engineers and 
works chemists should be required to have a competent know- 
ledge pf these subjects. This is a direction in which the third 
components of our Institute should play an important part. 
They are also in the position very often to take the part of 
the honest broker and bring the manufacturer and user into 
sounder relations the one with the other, by pointing out that 
the users have everything to gain by carefully and systemati- 
cally observing what is happening to the metals and alloys they 
are concerned with, and giving this information in a fmendly 
spirit to the manufacturer, with the object of helping him to 
meet their requirements, which, from a business point of view, 
if no other, he will be anxious to do. In doing this, the users 
themselves will also learn a great deal, which will cause them 
to realise that the old adage, that prevention is better than cure, 
has something to be said for it, and most certainly leads to 
economy and peace of mind. 

T am sure the members appreciate at its full value the example 
set by Mr. George Hughes notably, and by others, in bringing 
suitable papers on behalf of the users before us. 

We have reviewed the relations of the three components of 
this Institute to one another. It remains to examine the 
position this Institute occupies in relation to the public, for 
though it is not definitely stated as one of the objects of the 
Institute or referred to in previous presidential addresses, every 
institution of the kind possessing a charter undoubtedly has 
obligations to the public. We enjoy certain privileges and 
recognition through the goodwill of the public and the least we 
can do in return is to safeguard the interests of the public in 
every way in our power. This may be done in many ways. 
The more fully we recognise our obligations in this direction 
the more influential for good will become our Institute in relation 
to Government Departments and other institutions throughout 
the world. 

I recall to mind a case in my personal experience in which, 
had this Institute then existed, the matter might have been 
looked into and an authoritative statement made which would 
have relieved the mind of the public and saved railway engineers 
much anxiety. A somewhat serious explosion in a locomotive 
had taken place which was by some attributed to a copper- 
zine alloy having been used for the stays in the fire-box. The 
old scare as to such alloys becoming brittle in use, especially 
in the presence of vibration and a temperature higher than the 
atmospheric, was raised. As @ result, many railway engineers 





who had been using a copper-zine for this purpose, though 
not the alloy in question, were afraid to put any more in. Per- 
sonally, I did not think it at all probable that the trouble had 
arisen from any change in the crystalline structure of the 
metal itself whilst in use. Through the courtesy of the Cale- 
donian Railway Company and Messrs. J. Stone and Co., I am 
in a@ position to lay before you the results of an investigation 
I have recently made in this matter. Some stays from the fire- 
box of a locomotive working at 160 lb. pressure, which had 
been in use sixteen years, were sent to me. The fire-box had 
been stayed throughout with the same material, and it is still 
in use. I have tested one of these sixteen-year-old stays with 
the following result :—Breaking load, 21.8 tons per square 
inch ; elongation on 2in., 75 per cent.; reduction of area, 70 per 
cent. Stay rod of approximately the same composition made 
in November, 1912, gave :—Breaking load, 23.7 tons per square 
inch ; elongation on 2in., 67 per cent.; reduction of area, 72.5 per 
cent. That no embrittling of the material has taken place is 
evident beyond any possibility of doubt, yet these stays have 
been for sixteen years under the most trying conditions it is 
possible to conceive. They have been subjected to ever varying 
temperatures and to constant vibration and racking stresses, 
which could not fail to produce brittleness if it were possible 
for it to occur. I have also investigated these stays under the 
microscope, and find that there is practically nothing to choose 
between them. No one having considered these tests could 
possibly doubt that the metal had not changed one iota during 
the sixteen years from what it was when it was first put into 
the fire-box. Other stays of similar material which have been 
in use from nine to thirteen years have been examined with 
identical results. I had not the head of the stay just referred 
to, but in the case of some similar stays which had been in 
a fire-box twelve years, I have examined both the part of a 
stay which is in the water space and also the head which had been 
exposed to the fire. The cores show strongly in each and to the 
same extent. 

The fact that in the sixteen-year-old stay the cores show 
strongly indicates conclusively that little or no diffusion can 
have taken place in the alloy during that time. It further 
shows that in the rolling down to rod the metal had not been 
unduly heated. I would add that the cores follow the boundaries 
of the alpha areas ; to be more correct, the boundaries follow 
the cores. The original cored areas have been traversed by 
beta crystals as a result of the roliing and annealing operations, 
without, however, the relation of the cores to the original 
boundaries having been disturbed. There has been no diffusion 
or re-crystallisation as we usually understand it. The subject 
of * cores” is worthy of further investigation by the Institute. 
I therefore hope that the paper to be read to-morrow will result 
in a useful discussion. 

A vote of thanks to the President for his address 
closed the meeting for the day. 

The annual dinner was held in the evening at the 
Criterion Restaurant. 








OBITUARY. 
M. ALFRED PICARD. 


By the death of M. Alfred Picard in Paris last 
week France Joses one of her most distinguished 
engineers. He was a remarkable man in many 
ways, and his success in the different spheres in which 
he exercised his talents was due alike to his scientific 
training and to his wonderful capacity for work. 
M. Picard was a most accomplished example of the 
scientific engineer of the type produced by the Ecole 
Polytechnique, but his subsequent training in the 
Ecole des Ponts et Chaussées gave a more practical 
bent to his mind and fitted him more completely 
for the various administrative work he carried out 
during his long career. He was a great organiser 
and a great administrator, rather than a great 
engineer. He was an incessant worker and carried 
out his inquiries and investigations with an attention 
to detail, and elucidated his facts with a soundness 
of reasoning, which gave considerable weight to every- 
thing he prepared. M. Alfred Picard, who was born 
at Strasbourg in 1844, passed through the Ecole 
Polytechnique and the Ecole des Ponts et Chaussées, 
and was then entrusted with missions in the East 
and in connection with the Suez Canal. After the 
war of 1870 he organised the military equipment of 
Nancy in the incredibly short space of two months, 
and for this he received the cross of the Legion of 
Honour. From 1872 he had the supervision of the 
Chemin de Fer de |’ Est and of the canals which con- 
stituted a part of the strategical communication with 
the eastern frontier, and eight years later he became 
under-director, and then director, of the Department 
of Roads, Navigation, Mines and Railways. On 
account of his administrative abilities he subsequently 
became President of the Section of Public Works, 
Agriculture, Commerce, Industry and Posts and 
Telegraphs of the Conseil d’Etat. At the Universal 
Exposition of 1889 he was appointed “‘ rapporteur 
général,” and his report on that occasion was a 
voluminous scientific work which prepared the way 
for the Universal Exposition of 1900, when M. Alfred 
Picard was appointed General Commissioner. In 
planning, preparing and organising this exhibition, 
and, finally, issuing reports that summarised the 
world’s progress in science, arts and industry, M. 
Picard accomplished an almost superhuman. task. 
For this he received the Grand Croix of the Legion 
of Honour. He then accepted a mission to the 
United States in connection with the St. Louis 
Exhibition, and presented a valuable report upon the 
industrial progress on the other side of the Atlantic. 
In 1908, the blowing up of the Jena revealed a state 
of things pointing to a hopeless disorganisation of 
the navy. In this serious dilemma Parliament called 
upon the only man whose capacity seemed equal to 
to task of putting the navy on a satisfactory basis, 
and M. Alfred Picard succeeded M. Thomson as 
Minister of the Marine. M. Picard, however, did 
not find himself at home in a rolitical atmosphere, 
and when the Clemenceau Ministry resigned, M. 
Picard retired. A little more than a year ago he 
was elected vice-president of the Conseil d’ Etat. 
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AN INTERESTING SMALL-POWERED DIESEL 
MOTOR. 


We are able to illustrate this week an 
Italian Diesel motor, which is designed on very 
good and very interesting marine lines and 
which embodies several quite new features. 


Though up to the present these engines are only 
being built up to 600 brake horse-power at 200 


minute, there appears to be no 


revolutions per 








in the eylinder head worked by two separate 
shafts. A. further resemblance to the Sulzer 
marine type of engine is due to the fact that the 
cylinders are mounted on steel columns with cross 
stays. This latter detail of construction has been 
made use of to introduce what we have never ceased 
to advocate, the taking of the piston out from below. 
To enable this to be done the whole of the front of the 
engine is enclosed by very light sheet metal doors 
which are easily removable, instead of by a cast iron 
° 


cam 
sub- 


Fig. 1—KIND TWC-CYCLE DIESEL ENGINE 


reason why many of these features should not, with 
modifications perhaps, be adopted on engines of the 
highest power. Messrs. Paolo Kind, of Turin, build 
all their engines of the two-cycle type, and, as will be 
seen from the sections in Fig. 1, one type is 
in outline a sort of combination of the Sulzer and the 
M.A.N. engines, Mr. Kind having, in fact, designed 


the first Sulzer reversible engine while at Sulzer’s. 
The M.A.N. engine is represented in the combi- 
nation. of the scavenge pistons with the main 


piston, while similarity to the Sulzer is shown in 
the placing of the two scavenging valves diagonally 


or bronze crank case. When the doors are removed 
the bottom end bolts are disconnected, and the 
scavenging cylinder is uncoupled from the main 
cylinder and dropped on to the bed-plate. The main 
piston can then be lowered so that the foot of the 
connecting-rod rests in the sump at the bottom of the 
bed-plate, when the gudgeon pin can be taken out 
and the piston withdrawn. This is the first instance 
that we have come across in which this double form 
of piston can be taken out from below, and we cannot 
but commend the builders for their ingenuity and for 
their recognition of the desirability of the feature. 


At the same time each, cylinder is constructed as a 
distinct unit. The cam shaft is made in sections for 
each cylinder, connected by a muff coupling which is 
kept in place by a spring pin so that a minimum ot 
dismantling is required if any valve, or even a com 
plete cylinder, has to be taken off, and such dis 
mantling as there is can be performed with a minimum 
loss of time. 

We come to another very interesting feature in the 
reversing arrangements, which are, as far as our experi- 
ence goes, quite novel. As we have mentioned, the 
scavenging valves are driven by separate cam shafts 
which are actually carried in the valve cages, so that 
the cams act direct on the valve stems and rockers are 
dispensed with, though at the cost of an extra shaft. 
Rockers in the ordinary sense of the word are also 
dispensed with for the fuel and compressed air valves, 
and are replaced by ordinary motor car type 
tappets and rollers A, Fig., 3 but the tappets are 
carried in a guide on a sleeve B which surrounds one 
of the cam shafts and which has a bearing on the 
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Fuel Valve 


Starting Valve 


Note:- The Fuel Valve beyins to open 
before the Air Valve is shut 


Fig. 2 


scavenging valve cage concentric with the cam shaft. 
This sleeve has a little projecting arm C on its outer 
side, by means of which it can be rotated around the 
axis of the cam shaft by the link D which is 
attached to the reversing gear. 

The compressed air starting valve is directly oper- 
ated by a bell-crank lever E, so shaped that the face 
which comes in contact with the nose of the tappet 1s 
curved to a radius less than that from the centre o! 
the cam shaft to the end of the tappet. The parts are 
so adjusted that, when the sleeve on the cam shaft is 
in the position shown, the tappet just touches the 
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curved face of the bell-crank lever E when in its 
extreme outer position, that is, when the roller is 
resting on the nose of the cam, and hence no motion 
is imparted to the valve stem and the valve does not 
open. When, however, the arm C is raised by the 
reversing gear, the sleeve B is rotated and swings the 
tappet round so that it meets the curved face of the 
hell crank E at a point which is nearer the centre of 
the cam shaft F than before, so that when the tappet 
roller is raised by the cam the bell crank must now 
vive way and open the valve. The rotation of the 
has at the same time altered the relative 


be running on oil. By that time, however, the pin in 
the compressed air plunger has begun to go up again, 
till, when the fuel valve is fully open, the air valve is 
out of action. The fuel valve has now been opened 
to an excessive emount just for starting up, and 
further movement of the reversing wheel causes the 
pin in the fuel valve plunger to begin to rise again, 
thus reducing the amount of fuel, but without affecting 
the compressed air valve. Hence by a continuous 
movement of one wheel compressed air is admitted 
for starting up, then the fuel is admitted, the air is 
cut off, and the fuel supply is regulated—sec Fig. 2— 























sleeve 
, n | 
W Ahead Aster, | 
= | 3 
: + Se Sigg nee Jeomecoenipons “acme perme 
thead Q jit N 
iG t Z : | 
Astern : <a | 
7 #0 3 R p ; 
HV & 
| $ ! 
| > 
/ \ 
| L 
a / wy! 
“Tee Encuveea a Ng +2 fet " 
> ir uw i BE de 
Astern, Anead s 


setting of the valve with regard to the piston, so that 
when the sleeve is rotated in one direction the valves 
are set for ahead and when rotated in the other direc- 
tion the valves are set for astern. The arrangement 
for the fuel valve opening is exactly the same except 
that the bell crank and its curve are on a very much 
smaller seale. 

Now let us see how the sleeves are operated. The 
link D is attached to a slotted plunger G working 
in a guide H, and it will be understood that there is 
a row of these plungers along the face of the engine, 
two to each cylinder. Sliding in the slots in these 





Fig. 3-VALVE GEAR OF KIND ENGINE 


an extremely ingenious and simple arrangement. 

It will be seen that the sterting wheel is only 
required to rotate the sleeves B—and, of course, 
depress one or two of the valves,—so that the 
work to be done is very light,and the wheel, 
which in the engine we saw running, required four 
turns for full ahead to full astern, can be spun 
over very quickly without any exertion. It will be 
noticed, too, that there is a certain small period of 
time when both the fuel and compressed air valves 
are open, and we were informed that this allows of the 
production of an indicator card more like that of a 














Fig. 4—150-H.P. KIND MARINE MOTOR 


plungers is a flat steel bar K, which has cut in it a 
series of cam paths L, M, differing in contour for the 
compressed air valves and the fuel valves, and having 
aroller in each slot running on a pin on one of the 
plungers. This steel bar is connected to the startirg 
wheels by a rack and pinion or other suitable device, as 
shown in Fig. 3, and can thus be moved to and fro longi- 
tudinally as required. In the position shown in the 
engraving the gear is neutral, that is, the tappets A are 
in the centre of the curve on the bell-crank levers E, 
and hence no motion is imparted to the valves. When 
the starting wheel is moved so as to slide the bar to 
the right the pin in the cam path M of the plunger 
connected to the compressed air lever is immediately 


pulled down, which has the effect of swinging the | 
| through excess of pressure, so that the compressed 


tappet round so that it acts on the upper part of the 
bell crank E and the compressed air valves begin to 
open and start the engine. 

The pin in the plunger of the fuel valve has mean- 
while travelled along in a horizontal direction, 
so that the position of the fuel valve tappet has 
remained stationary and the valve remains closed till 


just before the pin in the compressed air valve plunger | 


has reached its lowest position. Then the pin in the 


fuel valve tappet reaches a droop in the cam path, and | 
the fuel valve begins to get motion and the engine will | 


steam engine, the power being temporarily very 
greatly increased, if required for an emergency reverse, 
so that the maximum revolution speed in the astern 


| direction is attained almost instantaneously, and 


we understood that this feature has been found 
quite useful in practice. To allow this simultaneous 
operation of the fuel valves the compressed air 
valves and the fuel: supply, the manceuvring gear 
allows the compressed air valves to open later during 
this period than when the engine is working only on 
compressed air, so that the ignition and combustion 
of the fuel may take place before the cold compressed 
air enters the cylinders. This feature is of importance, 
since it allows the compressed air valves always to 
open and close mechanically, and not automatically, 


| air valves may be operated as for astern running of 
| the engine while the engine is still running ahead, 
and act asa brake to stop the engine quickly with- | 


out excessive pressures in the working cylinder. 
Other engines do, of course, permit of both the fuel 
and air valves being open at the same time, but 
not intentionally so, and not while fuel is supplied 
to the fuel valves, and we have never heard it claimed 
as an advantage before. There is also attached 
to the starting wheel another horizontal cam 





se 


path plate, which can be seen in Fig. 4, which 
controls the stroke of the suction valves of 
the fuel pump, and hence the amount of fuel, 
|in synchronisation with the period of fuel opening 
obtained by the cams. 

| When the order for full astern from full ahead is 
| given a new consideration comes into play. As we 
|explained at some length when dealing with the 
| Selandia, the engines may continue to run in the 
|ahead direction owing to the way of the ship, 
| even after the links have been set in the astern 
if oil were admitted pre-ignition 
would take place. To deal with this 
difficulty the wheel is provided with 
curved slots P and R, in which a block N 
on the end of the lever T slides. When, 
therefore, in this engine the wheel is re- 
versed under such conditions, say, from 
ahead to astern, the block N will leave 
the slot R as the wheel gets to the centre 
position and through the pressures of the 
springs O, O on the lever D will drop 
to the lower position, and any further 
rotation of the wheel 8 will bring the 
block up against.the end of the curved 
slot, in which position the bar K is only 
moved far enough to allow air to be 
admitted to act as a brake on the 
engine, and no opening of the fuel valve 
can take place. Here it remains till the 
man in charge sees that the engine 
has stopped and is actually running in 
the correct direction, then he pulls down 
the little lever T and allows the block N 
to enter the slot P, and further movement of 
the wheel can be made to put the engines on 
oil. This arrangement it will be seen also pre- 
vents the possibility of putting the bar K in 
the ahead position and the vertical shaft V in 
the astern position. The movement of the lever T 
is further made use of in a quite unexpected direction. 
It will be noticed that no reference has been made 
to the reversal of the scavenging air valve openings. 
This is, in fact, effected by the movement of this 
lever, which in addition to taking out the stop also 
lifts the vertical driving shaft V, and so through the 
helical gearing W alters the relative position of the cam 
shaft to the crank shaft. This alteration is, of 
course, added to that already obtained in the air and 
fuel valve cams by the rotation of the sleeves. The 
whole arrangement is very ingenious indeed, and 
working on compressed air only, without fuel, the 
engines were reversed with extraordinary rapidity 
and with very little expenditure of energy, while the 
appearance of the engine is one of great simplicity, 
the only visible moving parts being the revolving cam 
shafts and the oscillations of the fuel and air vaive 
bell cranks, Fig. 4. Though we only actually saw this 
engine running on air, we are able to say that the 
movements are equally rapidly and certainly car- 
ried out when on oil fuel. We understand that one 
of these engines has been in constant service for 15 
years now in Venice, and another on a motor boat for 


position, when 


the Italian Admiralty since August, 1911, and 
that they have given every satisfaction, while 
the opinion we formed of the engine was dis- 
tinctly favourable, and we shall watch with 
interest its appearance in larger sizes, which 
we understand will shortly be constructed in 
this country under licence from Messrs. Kind. We 


give in Fig. 4 a view of a 100-150 brake horse-power 
marine motor made by this firm, in which the pistons 
are not stepped, but the scavenge pumps are a 
separate unit at the forward end of the shaft. 








A NEW SINGLE-PHASE RAILWAY IN 
NORWAY. 


Tue Rjunkan Railway in the South of Norway has 
recently been electrified on the single-phase system by 
the A.E.G. Company. It is composed of two sections, 
which are separated by the Tinn Lake. The northern 
section, which extends from Saaheim to the Tinn Lake, 
is 16 kiloms. long. The southern section is about 30 kiloms. 
long and extends from Tinnoset to Notodden, along the 
Hitterdals Lake. A ferry across the Tinn Lake gives a 
connection between the two sections. The railway is 
mainly intended for the transport of saltpetre, which is 
manufactured in Saaheim and Notodden. A portion of 

| the line passes through a forest, this having necessitated 
the overhead conductors being placed very near to the 
| telephone wires. Trains having a trailing weight of 290 
tons are at present being drawn on the section from 
Notodden to Lilleherred by two locomotives. At present 
there are five locomotives, two being of the four-axle 
| type and three of the two-axle type. The former, which 
| have two bogie trucks, are fitted with four alternating- 
current motors, each rated at 125 horse-power for one 
| hour. The weight is approximately 46 tons. The two- 
| axle locomotives have two motors of the same size and 
| weigh about 23 tons. A line pressure of 10,000 volts 
| has been adopted. The periodicity is 15 cycles per 
second. : 
The overhead equipment is of the single catenary type, 
| the distance between poles being about 60 metres. On 
some sections bracket suspension is used, whilst on others 
cross suspension is employed. There is a separate con- 
verter station for each section of the line, wherein three- 
phase current is converted into single-phase current at a 
pressure of from 10,000 to 11,000 volts for use on the rail- 
way. The converter station at Vestfjorddalen contains 
| two converters, each consisting of a three-phase induction 
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motor driving a single-phase generator having an output 
of 400 kilovolt-ampéres, which supplies current to the 
line. This converter station receives its energy from the 
Rjukan power station, about 5 kiloms. distant. The 
southern section is fed from the Svaelgfos converter 
station, which is situated in the same building as the power 
station. The converting plant in this instance consists 
of three converters similar to those described. 

A difficulty that arose in connection with the electrifica- 
tion of this line was that when the overhead wires were 
energised and the locomotives set to work disturbances 
were set up in the telephone circuits. The telephone 
wires are supported on ordinary insulators and are inter- 
laced. Some of the telephone wires are only about 
3 metres away from the track, and owing to the fact that 
this portion of the line passes through a forest it was not 
possible to place them in a more favourable position. 
Trouble was therefore anticipated, and the question of 
using a telephone cable with its sheath earthed was con- 
sidered, but as the manufacturers were unwilling to guaran- 
tee the life of the lead sheath under the conditions existing, 
this idea was abandoned. .The most troublesome causes 
of disturbance are the pressure drop in the earth return 
and electromatic and electrostatic induction. To elimin- 
ate the first trouble all single circuits near the high-tension 
conductors were provided with a metallic return. But in 
spite of this, when the locomotives were put into service 
the ringing apparatus was found to be very sensitive to 
the 15-cyele current. Moreover, contrary to what one 
might suppose, this low periodicity did present any 
advantage in the way of reducing inductive disturbances. 
In order to eliminate electrostatic charges discharge coils 
having a resistance of 750 ohms have been connected 
across the double telephone wire at a distance of 2 kiloms. 
apart, the middle point of these coils being earthed. 

Notwithstanding the fact that the slots in the locomotive 
motors are skewed and that the specifications stated that 
generators were to be designed so that no harmonic 
should be more than 4 per cent. of the fundamental, 
very serious troubles in connection with the telephones 
were experienced. The starting of the locomotives pro- 
duced noises in the receivers, and this occurred to a marked 
extent on the circuits composed of double lines. The 
noise, however, was most pronounced when the locomo- 
tives were in motion, and it was found to be independent of 
the speed of the engines or the strength of the commutating 
field. The annoyance became much worse in wet weather, 
and in some cases it was impossible to use the telephones. 
Ultimately investigations were undertaken by Dr. F. 
Marguerre and particulars of the experimental work 
which he carried out were recently given in the Elektro- 
technische Zeitschrift. The phenomenon was investigated 
by means of the oscillograph. Dr. Marguerre found that 
the trouble was caused by tooth pulsationsin the generators. 
The harmonic in the pressure wave which was mainly 
responsible for the trouble was found to have a frequency 
of 568 cycles, and when the machine was dealing with an 
inductive load the amplitude increased up to 17 per cent. 
of the fundamental wave. An inductive load greatly 
intensified the trouble. 

The trouble was finally overcome, or at any rate con- 
siderably diminished, by connecting a resonance circuit, 
across the terminals of the generators. The values of the 
capacity and self-induction of this circuit were so chosen 
that a short-circuit was produced for a frequency of 560 
cycles, so that no pressure at this frequency can exist 
on the overhead line. Experiments indicated that a capa- 
city of .2 microfarad and an inductance of .4 henry gave 
the best results. The current in the resonance circuit 
does not exceed .36 ampére, indicating that the alternators 
have high reactance, a condition that is necessary to enable 
the high frequency pressure to be suppressed. 








THE EXPERIMENTAL TANK AT ST. ALBANS. 





FoLLowinG the example of Denny and Brothers, of 
Dumbarton, and John brown and Co., Clydebank, who, 
as is well known, have private tanks elaborately fitted 
after the pattern of the British Admiralty ‘ Froude ” 
tanks, Vickers Limited have recently completed the laying 
down of a tank on the same scale of completeness as those 
just referred to. The new tank is, of course, for the use of 
the firm itself, but for reasons best known to the company 
it has been built at St. Albans, about 20 miles north-west 
of the metropolis. The superintendent for Vickers 
Limited at this tank is Mr. Benjamin Prior, who before 
joining the company, about a year ago, was for a number of 
years on the scientific staff of Sir W. G. Armstrong, Whit- 
worth and Co., of Elswick, and prior to that had, at its 
formation, charge of the Italian Government tank at 
Spezzia, and whose training was originally gained at the 
Froude Torquay tank. 

The Vickers tank in respect of construction, ‘general 
arrangement and equipment, is commodious and thorough, 
special attention having been given to the lighting of the 
building, both naturally and by electricity. araffin 
models will be used, and a complete plant of the ordinary 
kind fer making them is provided. The shaping 
machine has been constructed and fitted by Munro and 
Sons, London, who have already supplied corresponding 
equipment to a number of other tanks. An overhead 
travelling crane, worked by hand through endless chain, has 
arun about 120ft. of length in the shops, and by means of it 
the models, usually from 15ft. to 20ft. in length, are con- 
veyed from the casting chests to the shaping machine, and 
from the latter to the inner end of the tank. Here is 
situated the trimming tank, a recess of about 25ft. in length, 
where the models to be experimented with are loaded 
with ballast (canvas bags of small shot), according to the 
amount and disposition required for the experiment. 

The towing carriage was constructed and fully equipped, 
before re-erection at St. Albans, in the model-making 
works of Kelso and Co., Pollokshaws-road, Glasgow, by 
whom the corresponding apparatus in most of the other 
tanks in this country and abroad have been supplied. 
including that at Clydebank, at Spezzia, at St. Petersburg, 
and at Tokio. 

In this case the carriege consists of timber ; its frame 
work mostly being of box section to obtain the maximum 
lightness with requisite strength. It is 30ft. in length by 
2lft. 6in. span, and curries all the electric and magnetic 
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fitments for recording the diagrams taken in the course of 
progress to and fro along the tank. The net weight of the 
truck is very considerably less than in the case of that at 
the National tank, which with its four propelling motors is, 
it is believed, upwards of 26 tons. It is driven by two 
12 horse-power electric motors, the current for which is 
supplied from a charging dynamo and battery of storage 
cells of the Tudor type, independently of that required 
for driving the wood-working and model-shaping machines 
and for lighting the building. 

Although in extreme length the Vickers tank is not 
quite equal to the National tank, it has a clear length for 


HIGH-SPEED AXLE-BOX PLANING MACHINE 


Tue high-speed axle-box planing machine illustrated 
in the accompanying engravings has recently been de- 
signed and constructed by Loudon Brothers, Limited, 
of Johnstone, near Glasgow, for an English locomotive 
works. This tool will plane jobs up to 12ft. in length, 
5ft. in width, and 3ft. in height, and has four tool-boxes 
arranged on the cross-slide, so that four rows of axle-boxes 
can be planed simultaneously. 

The work table is driven on the makers’ well-known 
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DETAILS OF SADDLE AND TOOL BOX 


experimental purposes of close on 380ft., irrespective of the 
trimming extension at the inner end. The depth, however, 
is greater, being 13ft. instead of 12ft. 3in., and there is a 
clear width of 20ft. 10in., the rails on which the truck 
travels being 21ft. 6in. apart. While the truck, as regards 
the special equipment required for measuring resistance, 
distance, time, trim, &c., has little that differs from other 
apparatus of the kind, one feature of the arrangement of 
the Vickers tank is a departure from common practice, 
and is a contributory to convenience and accuracy of 
observation. This consists in the fact that the platform | 
or footway for observation purposes, which in other tanks 
is carried along each side at general floor level, above the | 
surface of the water, is in this instance considerably below | 
the ledge of the tank and outside the basin proper, and is | 
formed of solid earthwork and concrete flooring. By this 
means an observer of ordinary height can traverse the | 
tank on either side for its whole length with head and 

shoulders just above the carriage rails, and with his eyes 

in convenient line for closely observing trim, wave forma- 

tion and other phenomena of the experiments. 








| taking up wear. 
| a central trough for conducting the lubricant back to the 
| reservoirs. 


patented spiral principle, which is claimed to combine 
the advantages of the screw and the rack drives and permits 


| the adoption of high .cutting and return stroke speeds. 


A patented arrangement of gearing is fitted with the 
object of eliminating all shock on the reversal of the stroke 
and of storing up energy for the return movement without 
the adoption of buffer springs. The spiral driving pinions 
are of case-hardened steel, and the thrust is taken by ball 
bearings made adjustable for wear. The bed and the 
table are strongly ribbed, and have flat bearing surfaces 
with lubricating rollers and adjustable side strips for 
The bed is provided with channels and 


Peg holes and tee slots machined out of the 
solid are formed on the table. 

The cross-slide and tool-boxes are worthy of special 
note. The details of their construction will be gathered 
from the accompanying line engraving. Each tool-box 
has a self-acting horizontal and vertical movement, and is 
supplied with a hinged flap whereby the point of the tool 
is relieved on the return stroke. In many planing machines 
the tool on the return stroke is simply allowed to trail 
over the work, but in the present instance the flap is 


| operated positively and automatically by means of the 
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shaft A, the pinions B, and the cam-driven spring plunger 
(. The movement of the shaft A is controlled through 
jevers and links by the automatic reversing gear of the 
table, and is adjustable and variable to suit different 
lengths of stroke. The feed to the tool-boxes, both 
vertical and horizontal, can be operated from each side 
of the machine. The tool-boxes can also be traversed 
separately or in pairs in either direction by hand or power. 
The cross-slide can be moved up or down the uprights by 
hand or power. The range of feed provided extends 
from 0.015in. to 0.5in. Any change required can be 
made while the machine is in action. 

The machine is driven by a reversible electrical equip- 
ment consisting of a reversible variable speed motor and 
motor generator taking current direct from the mains. 
Any cutting speed from 22.5ft. to 90ft. per minute and 
any return speed from 120ft. to 180ft. per minute can be 
obtained from the arrangement. The electrical equipment 
also includes a reversing switch carried on a bracket on 
the back of the machine, three starting and stopping 
switches on the front, back, and cross-slide respectively, 
a safety switch to prevent the over-running of the table, 
a switch case containing the main switch and fuses, and 
starting switches for the motor and the motor generator, 
and, finally, graduated speed controllers for the cutting 
and return strokes. The total weight of the machine is 
about 20 tons and the horse-power required to drive it 30. 








GEARED TURBINE STEAMER KING ORRY. 


THE new twin-screw geared turbine steamer King Orry 
was launched from the builders’ (Cammell, Laird and Co., 
Limited) yard at Birkenhead on Tuesday last. She has 
been built to the order of the Isle of Man Steam Packet 
Company, Limited, to suit the special conditions of this 
company’s trade, in conformity with the latest require- 
ments of the Board of Trade and to Lloyd’s highest classi- 
fication. She is the third vessel with the name King Orry 
which the company has owned, and is 312ft. long by 
43ft. by 24ft. 9in., and will have a speed of about 21 knots. 
She will carry about 1600 passengers, and will have a crew 
of 75 persons. Nine water-tight bulkheads extend to the 
upper deck, while the water-tight doors are constructed 
on the Stone-Lloyd automatic system, and can be closed 
hy the operation of a lever on the bridge. The vessel will 
be provided with eight lifeboats of large size and with 
sufficient buoyant rafts to provide for all persons on board. 
The saloon accommodation occupies the midship portion 
of the vessel, on the lower deck being two sleeping cabins, 
while on the upper deck is situated the spacious general 
saloon, to be used either as a lounge by day or as a sleeping 
cabin by night. On the shelter deck are the dining saloon 
and smoke-room. On the promenade deck is a ladies’ 
cabin and six private state-rooms. The second-class 
accommodation is arranged aft, and comprises a ladies’ 
cabin, general saloon, and sleeping cabin. 

The propelling machinery will consist of two high- 
pressure turbines and two low-pressure turbines of the 
Parsons combined impulse and reaction type, which will 
drive two propeller shafts through double helical gearing 
at 300 revolutions per minute. The astern turbines are 
at the after end of each low-pressure turbine. The high- 
pressure turbines will make 2400 revolutions per minute, 
and the low-pressure turbines 1600 revolutions per 
minute, and the total power will be 8000 horse-power. 
There will be two sets of double helical gearing wheels, 
each set comprising two pinions—one to each of the 
high-pressure and one to each of the low-pressure turbines 
—with one main wheel common to both pinions for coup 
ling direct to the propeller shafting. The gear wheels and 
bearings will be lubricated by a system of forced lubrica- 
tion and spraying devices. The forward and after ends 
of each propeller shaft are fitted with special devices for 
lubricating the stern tubes. There will be two condensers 
of the Uniflux type supplied with circulating water 
by two of Allen’s 18in. centrifugal pumps. The air pumps 
are of Weir’s “dual” type, with steam cylinders 14in. 
diameter by l5in. stroke, the feed water being injected 
by a pair of Weir’s direct-acting vertical feed pumps. 
The exhaust steam will be utilised for heating the feed 
water in a heater suppiied by the Liverpool Engineering 
and Condenser Company. There will be two double- 
ended boilers and one single-ended boiler 1 5ft. 44in. diameter 
inside by 22ft. 10in. and 11ft. 9in. long respectively, designed 
for a working pressure of 170 lb. per square inch on the 
closed stokehold system. The boiler uptakes are arranged 
to lead into one funnel, which is made large for the sake of 
appearance. 

The builders hope to have the King Orry ready in time 
for the summer service between Liverpool and the Isle 
of Man. The work of construction is being supervised 
for the owners by Captain T. Keig and the company’s 
superintending engineer, Mr. C. J. Blackburn. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. \ 





INEFFICIENCY OF AIR PUMPS. 


Str,—In your issue of February 28th a letter appears referring 
to recent correspondence between Messrs. Weir and Morrison 
on “ Auxiliary Units Between Exhaust Pipe and Boiler.” 
These two gentlemen are recognised experts on all condenser 
matters, as for years — they have been responsible for the 
work turned out by their respective firms, both of which are 
in the front rank, and securo a lion’s share of condenser work. 
From time to time they have contributed interesting papers on 
the subject, which, though open to discussion, have been 
characterised by those arguments which differentiate between 
an engineer and a paper expert. 

On the other hand, your correspondent writing under the 
heading of “ Efficiency of Air Pumps” does not increase the 
efficiency of the Leblanc air pump, when he asserts that everyone 
else is wrong and that their statements are valueless, such 
arguments savour of the paper expert. 

It is well known that the Leblanc air pump is far from efficient. 
Tt has many recognised advantages, notably its simplicity, 
and in its own class for a short time was free from competition ; 
but mechanical efficiency has never been claimed for it by its 
able inventor, who is solely responsible for the improvements 
in its design, which have reduced the power required to drive it. 





The paper on ‘“ Modern Condensing Systems” which your 
correspondent recently read deals only with turbine practice, 
which is but a very small proportion of this branch of engineer- 
ing, and the simplest, on account of the small amount of air 
leakage with turbines, which can easily be calculated. 

Only two tables of tests are given, while the reader can guess 
whether they have been made on the test bed or in actual service. 
Table I. (Burnley Corporation): The steam condition entering 
condenser, circulating water quantities, temperature rise, head, 
seal water quantities, and head to which condense is discharged 
are all omitted. The temperature of the cooling water is 
41 deg., the most favourable conditions for the Leblanc air 
pump ; the brake horse-power is given. Table II. (East Indian 
Railway Company): Hews the temperature varies between 
79 and 85 deg., which is not so favourable ; the horse-power 
is omitted, so is the steam condition of the exhaust, which 
is necessary to check the temperature rise of the cooling water 
and the rates of transmission claimed for this plant. To use 
your correspondent’s own words, such omissions render these 
tables “‘ valueless.” 

The construction of surface condensers has been dealt with 
from the standpoint of the contractor alone. 

Fig. 4 shows a condenser with 10 per cent. of the cooling 
surface baffled off to form an aircooler, which makes a more bulky 
and costly eondenser than is necessary ; further, from a compari- 
son of the temperatures 3, 4, 5 as an air cooler it appears to be very 
inefficient, and apparently the omission to regulate the extrac- 
tion pump discharge increased the inefficiency as well as that of 
the air pump. ‘This test illustrates the detrimental effect upon 
the efficiency of the Leblanc air pump which a slight increase 
in the temperature of the air passing through it will cause. 

Fig. 12 is evidently a diagram of tests made over the cold 
water tank, and cannot therefore be accepted as a guide to its 
performance in actual service. 

Fig. 17: The efficiency is barely 80 per cent., and under 
similar conditions to those given there are several makes of 
pumps which will give 5 to 7 per cent. better efficiency. 

The object of the paper is to show that with Westinghouse 
condensers and Leblanc pumps higher rates of transmission are 
obtainable per square foot of cooling surface per deg. Fah. 
of the mean temperaturv difference, and that higher percentage 
of theoretical vacuum is obtainable with the Leblanc air pump 
than with any other make. 

Before the rotary air pump was thought of, under the same 
temperature conditions named in Table II. (readings. 2 and 7), 
these results had been obtained—cool water velocity, 6. 5ft. 
per second ; rate of transmission, 650 B.Th.U.; water velocity, 
9.5ft. per second ; rate of transmission, 750 B.Th.U. 

Since the head on the circulating pump varies as the square 
of the water velocity ; for this reason alone it is usually better 
practice to adopt lower rates of transmission. 

The lower air pressures in the condenser, on which depend 
theoretical vacua of 99.5 to 98.0 per cent. are only obtainable 
with the Leblanc air pump, when there is a supply of water 
available for use as seal water in it at a temperature con- 
siderably below that of the condensed water in the condenser, 
and the same resulis can be obtained with other makes of air 
pumps by making the y arrang nts, which are 
familiar to any condenser expert. 

The diagram accompanying your correspondents letter makes 
comparisons with other pumps evidently working under different 
conditions to the Leblanc, and in the case of the rotary it appears 
to be smaller in capacity. The diagram proves nothing beyond 
this, but it records the fact, confirmed by the figures given in 
the later paragraphs of your correspondent’s letter that the 
saachaien aainousy of the Leblanc air pump under the most 
favourable conditions is about 15 per cent. overall, and in actual 
service with some of the smaller sizes as low as 8 per cent. 
overall. I enclose my card. 

March 12th. 





A CONDENSER EXPERT. 


GALLOWAY TUBES. 


Sir,—-There appears to be a considerable diversity of opinion 
with regard to the advantages, or otherwise, of fitting taper tubes 
—known as Galloway tubes and numbering anything from five 
to eight per furnace—in the flues of Lancashire and other 
cylindrical boilers. A canvass taken amongst steam users 
personally known to me elicited the following results :— 


Number of works 36 
Number of boilers Ridin, wie mea, Sas 209 
Number of boilers fitted with cross tubes 78 
Approximate number of cross tubes 569 
Difficulty of cleaning internally Sane so ae 
Found advantage in steam raising ii age ns 7 
Not noticed any advantage .. .. .. «. -- 11 
No experience with cross tubes .. .. .. .. il 


The remaining seven persons do not express any opinion for or 
against the use of these tubes. 

It is generally agreed that no appreciable danger is caused by 
defects which may develop in the tubes ; on the other hand, the 
various insurance companies do not appear to favour them, 
though it might be suggested that they are not quite so much 
concerned with the economy of boilers as with the safety of the 
same. 

I should therefore be greatly obliged if some of your readers 
who are using, or have used, these tubes and are in a position 
to state whether any benefit as regard economy in fuel has 
been experienced (1) after fitting tubes to existing boilers, or 
(2) replacing plain tube boilers by those fitted with cross tubes, 
will give their experiences. 

1 should also like to know if the fitting of cross tubes—although 
it may possibly give a greater economy—causes a slightly less 
output of steam due to the decrease of draught allowing only 
@ smaller quantity of coal to be burnt per square foot of grate. 

Bradford, March 12th. SNGINEER. 


LABOUR’S DELUSION. 

S1r,—It is not often I fail to make myself understood in the 
Press, but I have failed this time. I note that my latest critic 
in your columns, Mr. J. H. Brasher, exactly like some of the 
others, says I throw doubt on the “ accuracy ” of income tax 
returns. It is true that I described the figures as “‘ illusory,” 
but I only meant that they were illusory when viewed from the 
standpoint of those people who believe that the whole amount 
of income reviewed comes out of labour, using labour in its 
commonly accepted sense. My chief point is conceded by one 
of my critics, Mr. Armfield, in his letter in your issue of February 
28th, when he writes that in a certain case wealth would pro- 
bably be assessed as income “‘ more than once.” That is just it. 

Mr. Brasher, in his courteous letter, makes a good point in 
favour of the genera! contention I advanced, and it is worth 
amplifying. He says, “‘ Salaries earned in the professions are 
included in these returns.” Exactly. Now, just consider this 
case. The schoolmaster gets a salary from a public authority. 
The money comes from the taxation of capital as well as labour. 
The schoolmaster educates the sons of working-men. It is 
hardly inaccurate to say that labour gets the full service repre- 
sented by that salary, but only pays a portion of the’ taxes 
that provide the salary, or service. Tke salary is reviewed 
by the income tax authorities, is duly recorded, and helps to 
swell what is called the national income. All this is in order. 
All this is correct. But when labour sees those income tax 
figures it jumps to the conclusion that all the money—the 
schoolmaster’s salary included—represents profit got by 
capitalists out of the <a of labour. That is the 
illusion—that is labour’s delusion. 


GREAT 





Once more let me make my point thus: Labour says it gets 
£600,000,000 a year, but that the income tax paying section of 
the community gets £1,200,000,000—twice as much—and 
labour imagines, and often asserts, that these figures prove that 
the great working-classes get only one-third of what they 
produce. I tried to show that they prove nothing of the kind. 
If this labour or Socialist idea is right, it means, roughly, that 
if a workman gets 30s. a week he is earning £3 a week for some- 
body else. But the value of goods produced, according to the 
census of production, is little over £100 a year, per worker 
employed. It would need to be well over £200 to square with 
the Socialist theory, and the average profit of the average 
employer would need to be more than £100 a year 
for every man employed. But, roughly, the average 
yield on capital is not more than 5 per cent. per annum, 
and as it takes, roughly, £150 of capital to employ 
&® workman—even in coal mining it takes over £100, while in 
engineering it takes more than twice as much—it follows that 
the “ profit got out of labour,” as it is put, does not average 
more than £7 10s. per annum per man. Labour has been led to 
think it is something like ten or twelve times as much. But 
labour is wrong. ‘That is my point. T. Goop. 

Sheffield, March 8th. 


THE PREMIUM SYSTEM. 


Sir,—We shall be much obliged if you can give us the beuefit 
of your advice in the following difficulty, or, if not, perhaps some 
of your readers have experienced the same trouble, and would 
be good enough to let us know what course they pursued. — 

e have been studying the Rowan premium system, with a 
view to adopting it in our works, and, in general, we consider 
that its introduction would be of great advantage both to our 
men and to ourselves ; but on one point we foresee a difficulty. 

We build machines of a certain type, giving them out to a 
gang of men for erection at a specified price. To quote a rece. t 
example, the sum for erecting the machine was £8 10s. Alto- 
gether eight men and boys worked on this particular machire, 
their rates ranging from 30s. down to 4s. per week and the hours 
booked on the job by each varied from 15 to 196. 

The fundamental point of the Rowan system lies in fixing the 
number of hours to be allowed for the completion of the work, 
and it is just this amount of time that we are unable to fix with 
fairness, both to the men and to ourselves, when dealing with a 
gang as described. : 

In an imaginary case, suppose that 100 hours is the time 
allowed, the gang consisting as at present of eight men, whose 
rates range from 30s. down to 4s. per week. From various 
causes it might be necessary that the work should be done by 
let us say, the three best men in the gang. These would get the 
job finished, say, in 60 hours, thus earning a good bonus. On 
the other hand, it might happen that the machine was built by 
three of the younger and lower rated hands, who might take 
say, 90 hours for completing the work. The bonus earned in 
this case would be very much lower than in the former, both on 
account of the lower rates of the men, and also on account of the 
smaller number of hours saved. It does not seem possible to 
us to have more than one standard of hours in which a given 
piece of work is to be completed in order to allow for the employ- 
ment of different rates. 

INQUIRER. 


THE STAGE MANAGEMENT OF MEETINGS. 

Srr,—Your leader in THE ENGINEER of February 21st should 
serve to call the attention of members of all engineering institu - 
tions to what is, I believe, generally recognised—the increasing 
apathy at meetings and lack of interest in the discussions on 
papers submitted. 

Mr. E. G. E. Beaumont in his letter of last week suggests as 
a reason for this the tendency to specialisation, and if this be 
correct does not the cause suggest a remedy ? In my opinion 
institutions should be divided into sections to deal with the 
greater branches of engineering, and committees formed by the 
council to ‘‘ stage manage” papers treating with subjects of 
special interest to these branches. If the members of these 
committees were in touch with firms who specialised therein 
surely it would be easier—the paper having been informally 
discussed in advance of the meeting—to promote a useful debate 
on the night of the institution meeting. : 

Referring more particularly to the Institution of Mechanical 
Engineers, I would humbly suggest to the Council that the long 
intervals between the meetings are not conducive to sustained 
interest in subjects under discussion. More frequent meetings 
of shorter durstion would, I am sure, cause more lively inter- 
change of opinion and comment. “ke 

Again, is it necessary to take the routine business of the insti- 
tution in the presence of visitors ? The reading of long ballot 
lists is not particularly entertaining ; a notice posted in the 
vestibule would serve the same purpose, and if the business were 
transacted at an ante-meeting, limited to members only, I think 
at the reading and discussion of the paper a more breezy atmos- 
phere would prevail in the Institution. 

Lesur N. Burt, A.M.I.M.E. 
Kingston-on-Thames, March 12th 





Srr,—At a recent meeting a country member—Mr. Adamson, 
I believe—advocated the establishment of provincial centres of 
the Institution of Mechanical Engineers, and this, I am con 
vinced, would go far to counteract the increasing feebleness of 
the discussion at the meetings. 

My business brings me in contact with engineers in al! parts 
of the United Kingdom, and I find that there is a growing con- 
sensus of opinion that few centralised meetings are not sufficient 
to deal with the many specialised branches of engineering, many 
of which have their headquarters remote from London. 

If it were possible to establish sections in the great provincial 
towns and meetings were held at these simultaneously and at 
more frequent intervals, it would be possible for a member 
whose business prevented him from journeying frequently to 
London to join in the discussion there and continue the 
same discussion at an adjourned meeting at one of the provincial 
centres. I-hope the Council will give due consideration to the 
remarks of Mr. Adamson, which I fully endorse. 

Watford. March 12th. Joun Paramor, M.I. Mech. E. 


ACME THREADS. 


Sir,—The writer would feel obliged for a short discussion and 
some information on the following subject :—Is there any case 
known where the flat thread, or the so-called Acme thread, 
has been successfully substituted for the common or standard 
V-shaped thread on ordinary screws. If that is the case, Why 
should not the flat thread or the Acme thread take the place of 
the common standard thread altogether for ordinary screws as 
well as for lathe spindles, &c. ? In the mind of the writer this 
is not advisable for the reason that the flat thread and the 
Acme thread both are very inferior in strength to the V-shaped 
thread of the standard system. Jt may be that experiments 
have been made which prove the contrary, and I should like very 
much to get acquainted with such experiments and the results 
obtained through your esteemed courtesy. 

March 3rd. P. R. 
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TESTING LARGE INDUCTION MOTORS. 


Ix a paper read before the American Institute of Elec- 
trical Engineers, Mr. A. M. Dudley deals with various 
methods of making load tests on large induction motors. 
He points out that complete tests include a check on the 
efficiency, power factor, torque, heating, noise, mechanical 
balance and temperature. With the exception of tem- 
perature it is possible to make observations with the motor 
at rest or running under no load which will indicate to 
the trained observer what may be expected of the machine 
under actual working conditions. It is also true that 
the same observations give a fair indication of the losses 
in the various parts and a rough idea of the temperature 
ean be arrived at. But it is pointed out that the latter is 
more apparent to the designer than to the man who 
represents the purchaser. 

For this reason the author contends that it is desirable 
to load the motor, so that it works under conditions 
approaching as nearly as possible those which prevail when 
the machine is put into actual service. In the case of 
motor generator sets, driven by induction motors, which 
often pass through the works in pairs, it is possible by 
the simple expedient of circulating the power through all 
the machines to secure full load temperature tests on 
four machines at the expense merely of taking from an 
outside circuit an amount of power corresponding to the 
losses of the four units. It is also possible in the case of 
machines passing through the shops in pairs to make a 
full load run at reasonable expense. This, Mr. Dudley 
explains, may be accomplished in at least two ways. 
The first depends on the mechanical connection between 
the two units. 

In practice the two machines are coupled by means 
of a belt, the pulley on the machine working as a motor 
being slightly larger than that on the machine acting as 
a generator. Clearly, when the machines are started 
and both are connected to the same source of alternating 
current, there is a tendency for one to drive the other 
slightly above synchronous speed owing to the difference 
in the sizes of the pulleys. If this difference in speed has 
been chosen or can be adjusted so that it is approximately 
twice the full load slip of the units when running as motors, 
the result will be that the machines will automatically 
divide this difference of speed, and one. will run fully loaded 
as a motor below the synchronous speed and the other 
fully loaded as a generator above synchronous speed. 
Since all the power taken by the motor, with the exception 
of the full load losses in both machines, is returned to the 
circuit by the generator, this method is economical. 
But it has the disadvantage that it is difficult to select 
or adjust the sizes of the pulleys in order to obtain the 
desired result. The author points out, however, that the 
same results can be accomplished electrically by using 
two supplies of alternating current, the frequency of one 
being slightly above that of the other. Under these 
conditions the two machines are joined together mecha- 
nically by some form of coupling. The generating units 
are naturally connected to the circuit which has the lowest 
freyuency. Since this machine runs at the same speed 
as the one which is acting as a motor, it is evident that it 
will work as a generator. The frequencies of the two 
supplies are adjusted so that the proper difference in 
frequency exists to cause both the machines to run under 
full load conditions. 

If the two supplies are derived from a common source, 
which is, of course, possible by using some form of con- 
verter for obtaining two different frequencies, it is possible 
to balance up the consumed and regenerated energy so 
that only the full load losses of the two sets being tested 
need be supplied externally. The author has found this 
method to answer very satisfactorily. 

But two units are not always available, and under such 
conditions it may be difficult or even impossible to make a 
full load test. The manufacturer may not have available 
the necessary shafting, bearings, pulleys, belts, to couple 
up the motor so that it can be loaded, or even if these 
things are at hand it is quite possible that there may not 
be a machine capable of serving as the load, or to drive 
the motor it is desired to test asa generator. The ex- 
pense of carrying out a propsr load test from the 
standpoint of the power consumed would be considerable. 
A 1000 horse-power unit would have a full load input of 
about 800 kilowatts, and if the test lasted ten hours the 
total cost of power at 3d. per unit, would be about £16. 

Therefore, the author points out that in such cases it 
is necessary to compromise and to adopt a test which will 
give a sufficiently close approximation to the full load 
test to enable the temperatures to be determined. There 
are various methods of accomplishing this, and the author 
directs attention to the following :—(a) By operating the 
machine as a motor at normal frequency, but at reduced 
voltage and developing reduced torque. (6) Driving the ma- 
chine asa generator by a small auxiliary motor and making 
compromise tests in accordance with the methods adopted 
with alternators. These may consist of over-exciting 
one member with continuous current so as to give high 
iron losses or using a lower excitation with the other 
member short-circuited so as to give high copper losses. 
(c) By operating the machine as a motor without load, 
but at a higher voltage than the normal voltage in order to 
increase the iron and no-load copper losses to the value 
corresponding approximately to the full-load copper and 
iron losses. (d) By operating the machine so that it first 
runs light for a given period at excess voltage and then 
for another period at low voltage and light load sufficient 
to cause the full load current or a somewhat greater current 
to flow in the windings. (e) By connecting the machine to 
a circuit at a greatly reduced voltage and by driving it 
against its normal direction of running by a separate motor. 
By varying the voltage it is possible to cause any desired 
current to flow in the windings. 

The author then considers the results which can be ob- 
tained by these methods. In the case of the method (a), 
it is explained that it is possible to obtain the full-load 
copper losses, but there is necessarily only a small pro- 
portion of the full-load iron losses present. The copper 


losses may be increased to approximately the iron losses, 
but the losses so created are distributed differently to those 
which exist when the machine is operated under normal 
conditions, and the resulting temperatures are therefore 
Such tests generally show the copper 


also different. 





temperatures higher than normal and the iron temperatures 
somewhat lower. Tests carried out in accordance with 
the method (6) give results similar in every respect to 
the same tests applied to alternating-current generators. 
In some cases they give results very close to those obtained 
under actual running conditions. Method (c) usually 
gives the iron temperatures too high and the copper 
temperatures too low. Moreover, there is obviously a 
limit to the voltage that can be applied to the machine, 
owing to the risk of damaging the insulation. Test (d), 
with a proper selection of the proportion of the total time 
for the various parts of the cycle and the frequency of 
alteration, can be made to give results which correspond 
fairly accurately to those obtained under actual full-load 
conditions. But the author considers that it is hardly 
safe to adopt a general cycle of changes for all machines 
on account of the varying proportions of copper and iron 
losses in machines of different characteristics. Method (e) 
has proved very satisfactory in a large number of instances. 
[t is to be noted, however, that it imposes on the rotor 
core a frequency of about twice the normal primary 
frequency. This, however, does not introduce any appre- 
ciable error in the iron loss of the rotor core, since the 
applied primary voltage and the resulting densities are 
fairly low. It does, however, produce considerably increased 
rotor copper losses, owing to the eddy currents caused 
by the high frequency of the current in the secondary. 
It has been found that this is of no consequence when 
25-cycle machines are being tested. Tables given in the 
paper show that it may materially increase the rotor tem- 
peratures on 60-cycle motors. One advantage of this 
method is that it does not give temperatures which are 
too low. If anything, it gives temperatures which are 
higher than those met with under normal conditions. 








PNEUMATIC HOSE COUPLERS. 


Some pneumatic hose couplers of a new type have 
recently been put upon the market by T. J. Carr and Co., 
of 78, Welbeck-road, Walker-on-Tyne. One form of 
these is shown in the accompanying engravings. It is 
designated by its makers “Type B.” There are others 
in which one of the ends is screwed or provided with a 
screwed socket ; these are known as types “‘C” and “A” 
respectively. The construction in other respects is, how- 
ever, the same in all the three forms, and a brief descrip- 
tion of the coupling illustrated will therefore suffice for 
the three. The appliance is, as will be seen, exceedingly 

















THE COMPLETE COUPLING 


simple. It is made of brass or gun-metal, and in two halves, 
one of which is provided with a lug at right angles to the 
length of the bore, and the other with a lug parallel to the 
axis of its bore. The latter is pierced with a square hole 
into which the lug on the other half of the fitting is in- 
serted when it is desired to close the coupling. The 
two parts are securely held together by means of a screwed 
hinged bolt which is pinioned in a lug on one half of the 
coupling and which can be swung round so that its shank 
passes into a slot in a lug on the other half of the coupling. 
Pressure is applied by means of the nut—either hexagon, 
as shown, or of the butterfly type—to compress a washer 
between two machined faces, the washer being threaded 

















THE TWO HALVES OF THE COUPLING 


over a turned projection on one half of the coupling 
which takes into a cupped recess on the other half-coupling, 
this ensuring that the bores of the two half-couplings 
shall be correctly in alignment. 

A number of claims are made for these couplings. In 
the first place, the joint is said to be absolutely air-tight 
under all ordinary working conditions, and though we 
have not had an opportunity of actually testing a coupling, 
an examination of several has led us to the belief that 
this claim is well grounded. We understand that a test 
pressure of 500 1b. per square inch has been withstood. 
Then it is claimed that it has very few parts, that it cannot 
get out of order, that it is simple and very easily mani- 
pulated, that it offers but little obstruction when trailed 
along decks and the like, that it will not be easily damaged 
by anything falling on or passing over it, and that it costs 
practically nothing to maintain. 











RECENT DEVELOPMENTS IN BATTLESHIP 
TYPE.* 
By ALAN H. BURGOYNE, M.P., Associate. 


THE subject of this paper has frequently provided the basi- of 
discussion at meetings of this Institution, yet it recurs with, 
never-ending freshness, for, though the basic principle of ship 
type remains largely the same, the constant advances made in, 
every branch of science tend little to settle opinions or cu. 
clusions which for many years now have been matters of contro- 
versy. In this review it is desired to trace the rapid evolution 
of type now in progress, particularly in as far as it touches t}x 
ship-of -the-line, or battleship, and to analyse the reasons t}jat 
have led and are leading to a closer international unity of desiun 
than has hitherto obtained. This may be explained in part |)y 
a curious spirit of rivalry new entirely to naval history, and sev, 
in quite mino: nations which are building vessels frankly in 
excess both of their resources and their national needs, and «!<> 
to a complete disregard in almost every case of the geographi«| 
limitations which formerly have entered not a little into the co. 
sideration of those to whom the framing of programmes i; 
entrusted. To this side of the question there is no necessity 
to refer at length, but it is worthy of passing comment that t}« 
old distinction of first, second, and third-class battleships i, 
their application to nations similarly designated has disappear! , 
and the premier fighting units of quite small Powers, built or 
building, are now comparable on all counts to those in the fro) 
line of their mightiest neighbours. 

Leaving this aspect of the case, what is it that controls i), 
the main the development of ship type ? The question is ope, 
to a variety of answers, but, accepting the axiom that a wars|i)) 
is solely a means of bringing weapons of destruction into co. 
tact with the enemy, or—by reason of their existence—preve | 
ing the outbreak of hostilities, we may rapidly extend oir 
argument. 

The destructive factor—gun, torpedo, &c., as the case may |) 
—is therefore the primary basis. Subsidiary to it we find tl: 
defensive factor, and thence enter the realms of strategy «1! 
invoke discussion on the value of speed as a strategical or tactic: | 
asset. These three desiderata have each their claims, to t): 
equable establishment of which it is essential to bring into li: 
the views both of the naval architect and the naval officer « 
problem of abiding complexity. 

Opinions as to size, calibre, &c., of guns have invariably bec 
controlled either by the advent of new forms of attack or el. 
by the tendency in matters of defence, with the result that th: 
war betwixt guns and armour has been unceasing, and that fro1: 
a time long before ‘* defence ” implied the sheathing of the hull « 
vital parts thereof with heavy metal slabs ; in no phase of ty; 
progress is the cycle of ideas better evidenced than in this neve 
ending conflict. The earliest armour-clads—to set a period from 
which rapidly to trace progress in design—were, in the main, 
the ships of Nelson’s day modified to meet new condition-. 
The Warrior and her immediate successors were admitted! 
experimental, and though possibly the introduction of armour 
belts speeded up the adoption of metal-hulled warships, it large!) 
synchronised with an inevitable change in building materia! 
already growing popular with the merchant service. Thi- 
method, novel as it then was, of thwarting hostile attack on 
vulnerable portions of an enemy by iron plates provoked 
immediate advances in artillery, and that weapon which for 
many decades had seen little change, either in calibre or weigl: 
of shell, developed speedily in the course of a few years out 0! 
all previous conception until the muzzle-loader was approachiny 
100 tons in weight. The subsequent progress of the gun to 
the present day may be outlined in a few brief sentences. For 
many years two systems of mounting and disposition came int» 
conflict—in rough title, the turret v. the broadside. 

The latter was foredoomed immediately it became necessary 
to reconcile the growing weight of individual weapons with an 
effective arc of fire. The omega of turret construction in it~ 
purest sense was attained in the early Dreadnought, Thunderer, 
Devastation, and ships of kindred type. Apart from their four 
heavy weapons, mounted in pairs fore and aft, and training over 
a large area on both broadsides, these ships carried only a few 
machine guns which, in the absence at that date of any real 
torpedo menace, possessed a purpose wholly undefined. 1Im- 
provements in the torpedo produced in natural sequence a 
type of craft especially fitted for its effective use, and each 
change and advance in torpedo craft, whether surface or sub 
marine, has had a direct and vital bearing upon the armament 
of the capital ship, to destroy which they were called into being. 
A secondary armament was little by little introduced, and to it 
was added a tertiary armament for man-killing purposes to 
which to-day, with long range torpedoes and longer range fleet 
actions, we find it difficult to assign a value. The tertiary 
armament we may, therefore, in this connection ignore—the 
secondary armament speedily acquired a dual purpose. The 
first was to protect the ship against torpedo attack, the second 
as an auxiliary in inter-fleet actions to the main guns, when it 
was hoped that their quality of quick-firing might not only tend 
to wreck the unarmoured 7 of enemy's ships, but, by pro- 
viding a stream of shells, destroy on their explosion the morale 
of hostile gunners. The tendency to increase the effectiveness 
of everything—power, speed, weight, &c., led, as in the case of 
ships themselves, to the manufacture of yet larger intermediate 
guns for use in the secondary battery, until to-day—though 
not all in process of mounting—many gun makers’ lists show « 
series of calibres rising by differences only of inches or even 
half-inches from rifle-bore machine guns to weapons of over 100 
tons. Indeed, the secondary battery gun of to-day would have 
proved a formidable main armament for a ship some years ago, 
e.g., the 9.2in. weapon of the ‘‘ King Edward VII.” and “ Lord 
Nelson ” classes. 

This secondary battery took its place along the broadside, 
mounted in one or two tiers and flanking the large guns, the total 
of which custom had fixed at four, paired in two turrets on the 
keel line, carried forward and aft. So, for a matter of twenty 
years, design remained practically at a standstill—except, of 
course, such modifications abroad as arose from international 
divergence of thought. The above description would incorpor- 
ate the larger part of those battleships which were built during 
that period for the majority of big naval Powers. 

The multiplication of French torpedo boats was the direct 
cause of creating the destroyer—a type at once copied by all 
other nations. Destroyers, from an antidote to the torpedo 
boat, quickly assumed the role of thore units they were created 
to annihilate, and the problem presented by boats of 400 to over 
1000 tons attacking contemporary large ships was of a very 
different nature to that which constructors were called upon to 
face in torpedo boats rarely exceeding 100 tons in displacement. 
Then, too, the torpedo itself had advanced in precision and 
range beyond thé wildest expectations of ten years before, thus 
shortening for torpedo craft the period during which, in an 
attack, they would be within the danger zone of gun fire. Thi 
is one reason that led to the temporary abolition of the secondary 
armament in British ships; another was the increased range 
and flatter trajectory—therefore enh d effectiveness—of the 
main armament guns, which, combined with improved methods 
of training and directing, suggested the probability of actions 
being fought at distances far too great for the effective use of 
maak calibre guns as auxiliaries to the larger weapons. But 
tha battleship still required offensive protection from the tor- 
pedo—the new idea in this country was for some time centred 
in the ocean-going destroyers, which have in recent years been 
added to our Navy in considerable numbers: these were, by 
counter attacks, to take the place of the former secondary 
anti-torpedo craft batteries, ibe which, by almost general 
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acceptance, the 4in. guns now mounted form a most inadequate 
substitute. 

Mt hat the reasoning followed here did not meet with universal 
acceptance is plain from the recent designs of the German, 
Japanese, Italian, Austrian, and other Admiralties ; possibly 
our reversion to the 6in. gun in our latest ships is a tacit if 


belated recognition of error in judgment. It would certainly 
be a retrogression to return to the days of half-a-dozen calibres ; 
the combination in a single hull of every gradation of naval 


weapon was @ fault the admission of which came curiously late 
and then, to the thinking of many, swung the pendulum of 
correction too far in the other direction. The doom of the old 
idea of mixed calibres found its genesis in the acceptance of 
this axiom—that one sliell that hits is worth any number that 
miss. Hitting can be obtained only by “ precision ” in training 
combined with scientific ‘observation’ of the projectile’s 
flight and the “spotting” of its eventual destination. The 
,imultaneous discharge of a dozen different sizes of shell at the 
self-same mark gave those charged with observation but a feeble 
chance of judging the effectiveness of individual calibres ; there- 
fore the “ effect” of a broadside must be accepted as a much 
more important factor than the ‘‘ quantity’ of metal fired. 
A ship bristling with 9.2in. guns would possibly fire more actual 
weight per minute than could the number of 12in. guns capable 
of being mounted on a similar displacement, but reports of 
rocultant *‘ effect ’’ would be valueless owing to their confusion, 
whilst the lighter projectiles would lack the smashing power of 





the larger shells, a feature so essential in value of attack. | 


The deductions following such considerations were recognised 


in several countries at about the same time. In the comple- 


tion of the Dreadnought we led the way in practical demonstra- | 


tion of the new idea, yet General Vittorio Cuniberti in Italy, 
and Sigfrido Popper in Austria, and eminent designeis in the 
United States, Germany, and Japan, all made suggestions during 
the early years of the present century pointing towards the 
aduption of a ship type mounting a single calibre for battle 
purposes, 


In their earliest. designs contemporaneous with our Dread- | 
| problems each design set up would have led to their abandon- 


nought.the French and Japanese did not, it is true, go all the way 
withus yet their * Danton” and “ Satsuma ” classes of capital 


| Satsuma in Japan; (C) the 


was the acceptance of the turbine system of propulsion as being 
superior to the reciprocating engine and the natural desire not 
to lose the superlative advantages of speed offered to the nation 
that first courageously accepted the tenets of the new era. 
Speed is not by any means wholly the outcome of power—it 
iz also due to a close study of ship form. ‘The correlative value 
of these many considerations—and there were others—led to 
this conclusion : that persistence in a set design had produced, 
in the later years of the last century, stagnation in development, 
and the proper forward move would savour less of revolution 
than of catching up ground already lost. The deduction 
arrived at might perhaps be summarised as under :— 

(1) The raison détre of a battleship being to annihilate and 
not merely to injure, the value of a secondary battery as auxiliary 
to the large guns had disappeared. 

(2) The acceptance of this tendency to increase in big gun 
calibre, weight of shell, muzzle velocity, and striking energy, 
an increased ratio of defence was essential to maintain battle- 
worthiness, 

(3) The necessity of a greater weight of armour, of concentra- 
tion of force in the main guns—probably in the direction of 
increased numbers as well as increased calibre—required higher 
displacements. . 

(4) The proper disposition of a large number of main guns, to 
avoid “‘ interference,” called for increased length. 

(5) The practicability of turbine propulsion for the mightiest 
units suggested, in its sensible application, an advance in the 
hitherto accepted standard in battleship speed. 

With these five requirements as a groundwork, five main 
designs—there may have been others—are known to have been 
evolved :—(A) The Dreadnought in Great Britain ; (B) the 

Michigan in the United States ; 
(D) the German Admiralty design, subsequently abandoned for 
the “* Nassau” class ; (E) the forecasts of General Cuniberti in 
Italy. 


In each case a hesitancy to go the whole way was clearly | 


| evidenced ; it is easy to be wise after the event, but it is fair 


to assume that with even a single year more of study of the 


ment as not fitted to the practical needs of the time. Thus, in 


tion is reaching temporary finality in every country, 7.e., along 
the centre line. 

The dispositions followed by certain nations may be gathered 
from the engraving. The conclusion arrived at is, that the centre 
line disposition by general consent presents the most efficient 
combination ; certainly it has removed many structural dis- 
advantages found in the échelon principle, and permitted a more 
effective placing of the anti-torpedo craft batteries. So far, 
then, we find agreement. Yet a new complication was already 
in existence as the outcome of the appearance of the battle- 
erniser. It is a truism to remark that the development of one 
class of ship tends not infrequently to its incorporation in quite 
another class. The-torpedo boat of to-day is larger, faster, 
and better armed than many a destroyer still in service ; the 
destroyer in its largest form—Swift, 2170 tons; Almirante 
Condell, 1430 tons; Umikaze, 1150 tons; Novik, 1260 tons— 
exceeds in displacement, and even more in battle value, former 
scouts or cruisers. It was the differences of opinion as to the 
most effective application of such armour as their tonnage per- 
mitted that led to the building, side by side, of the “ protected ” 
and the ‘“‘ armoured” cruiser, in the meaning of these term 
accepted prior to the new official classification. The two types 
rapidly diverged until it became a farce to include, say, the 
Defence in the same category as the Amphion. The armoured 
cruiser attained the zenith of its reputation at Tsushima, where 
the Second Division, under Vice-Admiral Kamimura, deliber- 
ately played a pre-arranged part in that fleet action. A new 
classification seemed necessary—for myself, I have always drawn 
the main distinction as between ships ** capable of lying in line ” 
and ‘the rest.”” This permits of different application to indi- 
vidual navies where the problems of supposititious war are 
varying factors, and it recognises at the same time the almost 
constant acceptance of value in a “fast battle wing.’’ The 
outcome, in its ‘‘ all big gun” form, first found practice in the 
Invincible type, yet they were, and are, as natural a sequence 
—except in the breaking away from obsolescent ideals—of the 
| Defence and her sisters as is the Dreadnought of the Lord 
Nelson. From those possessing a doubt on this point I would 
| ask a classification of such ships as the Japanese Tsukuba, the 
| Italian Pisa, and the German Bluecher, and the reasons for their 
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ship may not unfairly be regarded in the same intermediate 
relation to the single-calibre design as stand the Lord Nelson 
and her sister. In the United States, Italy, Germany, Austria, 
and here—with several minor nations whose action smacks 
more of imitation than of initiation or conviction—the con- 
version was complete, and in their initial types their single- 
calibre ships all fulfilled to a greater or lesser extent the dictum 
enunciated by Lord Fisher of Kilverstone relative to battleship 
armament, “the smallest biggest gun and the biggest smallest 
gun. 

Before giving detailed attention to the main armament thus 
developed and its influence on defence, speed, and other desider- 
ata, it were well to recall that, though considerable unity of 
thought in principle—if not in detail—was evidenced, there 
existed a wide divergence of opinion as to what calibre of gun 

hould be retained in addition to the main weapons for pro- 
tection against boats armed with the torpedo, As an auxiliary 
for battle purposes the secondary battery had and has gone, 
and with it, multiplicity of calibre and resultant complexities 
in time of action ; but the necessity for an anti-torpedo craft 
armament, owing to the development of mosquito flotillas, had 
increased. In the case of the United States aad British ships 
the weapons provided, 7.e., the 3in. quick-firer, seemed more of 

“ man-killing ” battery ; in the German, Japanese, Austrian, 
and other designs it might be termed a “ boat-stopping ”’ 
battery. Where one gained in rapidity of discharge the other 
gained in weight of projectile fired. For us the 4in. gun has 
recently, up to the “ Iron Duke ” class, sufficed—one argument 
against the rise in size, put forward by Mr. McKenna when 
First Lord of the Admiralty, was that the change from a 4in. 
calibre to a 6in. calibre would add 2000 tons to the displacement 
of the vessels then under discussion. Such a reason is not 
likely to weigh either with the naval architect or the naval 
officer, both of whom have only one desire, namely, to obtain 
the finest and most efficient unit that it is possible to devise 
jor the purposes of maritime warfare. Whatever the reasons 
were that influenced the over-long retention of the lower calibre, 
the adoption of the 6in. weapon now adds yet further to the 


singleness of design at home and abroad, which will be empha- 


sised yet more when we deal with the heavy guns. 

The numerical augmentation of the main armament may be 
traced in its inception to a variety of causes. First we find, 
as already noted, the natural tendency to progress in all direc- 
tions in the matter of secondary armaments, leading to a stage 
where the distinctions between the main and subsidiary guns 
are almost lost. 
realisation that though, given sufficient thickness, armour can 


Next come considerations of defence and the | 


always beat the gun, it may be at the expense of initial outlay | 


in construction owing to necessarily higher tonnage. A third 
point—here we enter once again the realms of controversy— 


(A) the claims ofgthe”anti-torpedo craft’armament were almost 
entirely ignored; in (B) the desire not to abandon old ideas 
too quickly is easily apparent; whilst (C), with the fault of 
(A) strongly present, retained—as did all from (B) to (E)—the 
disadvantages of a relatively obsolescent mode of propulsion. 
(D) and (E) never materialised, and for exactly opposite reasons. 
The German design was out-distanced at its inception, the 
Italian suggestion leapt ahead of invention and progress, and 
therefore remains a striking testimony to the prophetic genius 
of its author. A little national pride may be pardoned me if I 
submit that, of the five, the Dreadnought was undoubtedly the 
most practicable compromise of them all. 

In the following table no attempt is made to give detail ; the 
particulars are only for the purpose of outlining “‘ type.” 

With the acceptance of these ideas as formulating ‘“‘ type’ 
came this further consideration—how best to utilise the value 
of each gun carried ? 

Cuniberti’s ship, despite her numerically superior armament, 
would, owing to its disposition, have been identical in broadside 
fire both to (A) and (C) ; 
on each broadside, and of the Dreadnought’s ten weapons two 
were masked. 


’ 


of her twelve guns four were masked | 


decision ; it provides a controversy incapable, I believe, of 
satisfactory or definite settlement. 

The Invincible type was to the Dreadnought that which the 
armoured cruiser had always been to the battleship—a vessel 
possessing a few knots more speed at the expense of defence and 
offence. The fighting power asked of ships being governed in 
design by that of potential enemies, it was but natural that 
Germany—the only other nation following our lead until Japan 
commenced her four ‘* Kongo ”’ class—should suppress the 1} lin. 
gun in favour of one of large calibre. Our counterblast to the 
Seydlitz is already in service—the Lion type; but we observe 
the result of this competition. From the Dreadnought to King 
George V. we have risen in displacement from 17,900 tons designed 
| to 23,000 odd—say, 5500 tons increase: from the Invincible 
to the Queen Mary we have risen from 17,250 tons—designed— 
to 27,000 tons or nearly 10,000 tons! The cost per ton works 
out relatively at the same price; but with a higher total cost 
the actual fighting value of the battle-cruiser is both in offence 
and defence much below that of the battleship. Speed is a 
valuable tactical asset, but it may obviously be bought too 
dearly in any given era of progress in construction ; work out 
the cost per pound of broadside of the King George V.—14,000 Ib. 














(A) (B) (C) (D) (E)* 
Displacement .. 17,900 tons 19,350 tons 16,000 tons 16,500 tons 17,000 tons 
Engines a Turbine Reciprocating | Reciprocating | Reciprocating | Reciprocating 
Designed speed 21 knots 20 knots 18} knots 18 knots | 24 knots 
Belt maximum liin. 9in. llin. llin. 12in. 
Main guns.. 10 12in. 4 12in. 8 12in. 6 llin 12 12in. 
10 10in. | 

Anti-torpedo craft, armament .. .. _ 12 6in. Q. _ 12 6.7in. Q. —_ 

27 Sin. Q. t 12 smaller Q. 22 3in. Q. 20 3.4in. Q. | 12 3in. Q. 


* Jane’s “ Fighting Ships,” 1903. 


This introduced an old problem in a new form: was it better 
to have in this wise a certain percentage of the larger armament 
in reserve, or by a centre-line or a centre-line-plus-échelon dis- 
position, to give full broadside value to a lesser number of guns 
and utilise in other directions the weight saved by their reduc- 
tion? In considering this phase of the subject there are the 
two main points calling for special attention—(1) the size of 
the guns, and (2) their disposition, The second of these is 
regulated (a) by the total number carried, and, to a lesser 
extent, (b) by the number that can be mounted in a single 
gun emplacement. Although the number of guns capable of 
effective control has not definitely been determined—it varies 
in ships built or building from eight to fourteen—their disposi- 











ft Original armament. 


—and that of the Queen Mary—11,200 lb.—and remember the 
2kin. advantage in maximum belt thickness of the first-named, 
and then put this question: Does a superiority of 6 knots— 
designed speed—outweigh the losses thus shown ? Then, too, 
the adoption of a gun calibre beyond the 13.5in. and I4in. has 
quite as much negatived the value of the belt thickness of the 
Queen Mary as did the advent of the 13.5in. and I4in. the belt 
thickness of the Invincible. Speed demands fine lines—armour 
demands adequate buoyancy and ample beam; with every 
increase in-weight of armour to retain—much more to augment 
—speeds, the length requires extending out of all proportion 
to the fighting value acquired ; even if this were combated as & 
proposition the difference in cost between the battle-cruiser 
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and her slower mate would widen until the saving in dropping 
the one type might provide for an advantageous numerical 
increase in the other. 

This is not to suggest that an error has been made in pro- 
moting the battle-cruiser ; up to its present stage a survey of 
those built and building must lead to conclusions wholly favour- 
able to the greatest naval power. A rich nation can afford 
luxuries ; we have them in excelsis in our ten battle-cruisers 
and should continue their development if the latest phase 
in design does not check those other nationalities building or 
possessing the type. What is this latest phase? It is the 
outcome, not merely of arguments such as those set out above, 
but also of a desire evinced on every hand to simplify fleets by 
a reduction in the number of ship classes included ; this argu- 
ment is a very practical one, and would find perfection in the 
acceptance of three types as the be-all and end-all of fleet neces- 
sity (a) the ship-of-the-line, (b) the cruiser, (c) the torpedo 
vessel. It is not part of my duty to raise to-day so complicated 
and controversial a matter, but naval design in capital ships in 
two countries at least is moving towards a fusion of the battle- 
ship and battle-cruiser. Everything in this connection is rela- 
tive, and because the a of these latest vessels is to be equal 
to that for which the “ Invincible ’ class was designed, they will 
no more be derivatives of the battle-cruiser than is the Lion— 
because she carries a broadside of eight big guns—a derivative 
of the Dreadnought—with a numerically equal beam fire. The 
answer lies, on all counts, half-way, and the “‘ Queen Elizabeth ” 
class and the Italian Dandolos are inaugurating in their concep- 
tion a move quite as revolutionary in its probable results as 
that which was made when the Dreadnought was laid down. 
In effect, they comprise in a single unit the powers delegated to 
two units in the past, (a) they will be able to catch up any other 
battle fleet built or building, thanks to a speed of 25 knots, (b) 
they will mount an armament comparable in number and power to 
that carried by any contemporary types, permitting annihila- 
tion of the enemy when caught, and (c) they will be able to face 
any fire, which ships at present afloat or under construction can 
offer, owing to a thickness of belt exceeding that yet applied 
—although this is not quite true of the Dandolos. 

Admiral. Sir Reginald Custance in his recent admirable work, 
“ The Ship-of-the-Line in Battle,” laid it down that “ the main 
object in battle is to make the enemy believe that he is beaten.” 
The most effective way to do this is to disable his personnel 
and silences his guns.” I submit that an even more effective 
method is at the very outset of an action absolutely to shatter 
and destroy a part of his matériel. Criticism of the deductions 
and conclusions which I have ventured to set forth here must 
largely turn on the acceptance of one or other of these dicta ; 
yet this much may be laid down with absolute definiteness, that 
the general principle of ship design is rapidly completing a full 
cycle in the steady movement towards an armament comprising 
a lesser number of the heaviest weapon effective for present-day 
battle purposes. If history may be held to prove anything or 
be regarded as in any way a guide to future development in 
design, then we must look to a recommencement of the vicious 
circle involving all the old variations of change in guns, armour, 
and speed. with their multifarious complexities and their prone- 
ness to reintroduce fleet heterogeneity. All this with but one 
definite result for prophecy—an ever-increasing displacement 
and an ever-mounting cost. 








Norra-East Coast [NsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—The North-East Coast Institution of Engineers and 
Shipbuilders held a most successful dinner at the Armstrong 
College, Newcastle-on-Tyne, on the 6th inst. The president of 
the Institution, the Hon. Sir Charles A. Parsons, being in the 
chair. Some 250 members and visitors were present, among the 
guests being Colonel R. Saxon White, V.D., Mr. E. Hall-Brown, 
Mr. J. Bell-White, Master of the Worshipful Company of Ship- 
wrights, Dr. Dugald Clerk, the Lord Mayor of Newcastle, Mr. 
Summers Hunter, Mr. James Bain, and Mr. Andrew Laing. In 
the course of the speeches feeling references were made to the 
late Sir William White. From remarks made by the presi- 
dent it is evident that the Institution is making great headway 
and is setting about the task in earnest of making itself of real 
value to its members. 


INSTITUTE OF MARINE ENGINEERS.—The annual meeting of 
the Institute of Marine Engineers was held on Friday, March 
ith, at the Liverpool-street Hotel, London, E.C., the retiring 
President, Mr. Summers Hunter, being in the chair. A net 
increase in the membership of 66 was recorded, bringing the 
total number on th? roll up to 1350. With regard to the proposed 
new city premises, it was stated that the negotiations for the 
acquirement of the site on Tower-hill were now completed, the 
total amount subscribed to the special fund being £6045 9s. 4d. 
The annual report and balance-sheet were duly adopted. Mr. 
Thomas L. Devitt was unanimoucly el cted nresident for the 
session 1913-14; Mr. J. Adamson. Hon, Secretary avd Mr. A. 
H. Mather, Hon. Treasurer. Five members of Council retired 
by rotation and the following were elected to fill the vacancies :— 
Messrs. G. Adams, R. Balfour. E. H. Green, J. G. Hawthorn and 
J. A. Mannell. 


CONFERENCE ON Motor Transport.—An Imperial Motor 
Transport Conference is to be held in July next under the 
presidency of Prince Arthur of Connaught and the auspices of 
the Royal Automobile Club. The conference will deal only 
with the industrial uses of motor vehicles and not with the 
touring car and the use of the motor purely for pleasure. Invi- 
tations to attend the conference are being sent out to all parts 
of the world, and it is hoped that the Government Departments 
throughout the Empire, which are interested in the development 
of road transport, as well as Chambers of Commerce, Boards of 
Trade, Agricultural and Planters’ Societies carrying and coaching 
‘companies, municipal and road authorities, and firms concerned 
in the engineering and motor trades,will be represented. Accord- 
ing to present arrangements, it is anticipated that Prince Arthur 
of Connaught will receive the delegates on Friday, July 18th, 
and that on Saturday, July 19th, the delegates will visit the 
Industrial Motor Vehicle Exhibition organised by the Society 
of Motor Manufacturers and Traders, which will open that day 
at Olympia. Meetings of the conference will be held on the 
Monday and Wednesday of the following week, and further 
meetings may take place if warranted by the interest evinced in 
the discussions. The final meeting will probably be held on 
Saturday, July 26th. During the week visits will be paid by 
delegates to garages, depots, &c., where industrial motor vehicles 
are operated in considerable numbers, either for the carriage of 
passengers or for the transport or delivery of goods. The follow- 
ing questions will be discussed at the meetings of the confer- 
ence :—{1) The question of fuel supply—present needs and 
future prospects—the possibility of creating adequate supplies 
within the Empire; (2) the consideration of the problems of 
Imperial military motor transport with special reference to 
the production of types of vehicles, useful both for military work 
and for industrial work in the Dominions and Colonies ; (3) the 
organisation of motor transport systems for the carriage of 
goods, and their value to the mercantile life of the community ; 
the adaptation of existing methods of delivery required to enable 
traders to take full advantage of the capabilities of mechanically 
propelled vehicles; (4) the relations between British manu- 
facturers and buyers overseas : desirable arrangements for satis- 
factory supply, agencies, &c.; (5) road transport in cities, the 
carriage of passengers and the municipal uses of motor vehicles, 
fire fighting and ambulance services, postal services ; (6) rural 
transport and the uses of the motor to the agriculturist. The 


honorary secretary of the conference is Mr. Horace Wyatt. 


INSTITUTION OF CIVIL ENGINEERS. 


NOTES ON CITY PASSENGER TRANSPORTATION IN 
THE UNITED STATES.* 


By Grorce Duncan Snyper, M. Inst. C.E. 


TuIs paper treats of city passenger transportation lines other 
than tramways and the city portions of through railways. 
The cities in the United States having such lines, and their 
metropolitan populations in 1910, are :—New York, 6,474,568 ; 
roo 2,446,921; Philadelphia, 1,972,392; and Boston, 
-520,420. 





History. 


New York.—The first tramway was worked in 1832, and the 
first omnibus line in 1835. The first elevated railway was 
worked in 1871, and was followed by lines in Brooklyn and 
Jersey City. The first underground railway was opened 
October 27th, 1904. The city is constructing new lines, and has 
nearly concluded agreements for the operatioa of a dual trans- 
portation system by the Interborough Rapid Transit Company, 
who operate the present subway, and the Brooklyn Rapid 
Transit Company. The Hudson River tunnels were first worked 
February 26th, 1908. A tramway tunnel has been built across 
the East River at Forty-second-street, but has not yet been 
worked. New York has 133.17 miles of transit lines, and 
95 miles under construction. 

Chicago.—Tue first elevated railway, the Southside line, was 
opened on June 6th, 1892, using steam locomotives. This 
was followei by lines to the west and north-west, which were 
later connected together by the Union loop in the centre of the 
city. The motive power was changed to electricity between 
1896 and 1898. The length of these lines aggregates 74.56 miles. 
The municipality now proposes to construct a system of under- 
ground railways, 56 miles long, at an estimated cost of 
96,257,000 dols, the equipment of which will cost 34,844,000 dols. 
more. 

Boston.—The Tremont-street subway for tram lines was 
opened September Ist, 1897, and was followed by the elevated 
railway on Atlantic-avenue in 1901. A tunnel crossing the 
harbour to East Boston, for tram lines, was opened in 1904. 
The Washington-street subway for trains of the elevated system 
was opened November 30th, 1908. The elevated railway was 
extended to Forest Hills in 1909. The Cambridge subway was 


in the same year. Surface, elevated and underground lines are 
under one 2g t, and p ge.s are permitted to transfer 
from one to the other without payment of extra fare. The 
existing lines are 24.48 miles long, and 6.88 miles are under 
construction. 

Philadelphia.—Philadelphia has a combined underground and 
elevated system 7.41 miles long, and a line on private right of 
way, 17 miles long. 





CONSTRUCTION AND WORKING. 


There are 250 miles of high-speed city transit lines in the 
United States, and 174 miles proposed or under construction. 
Such lines are either built for multiple-unit trains, for tram 
lines, or to cross obstacles to continuous transit, such as rivers, 
mountains, &c. Physically, they are built under streets, over 
streets, or elevated or depressed on purchased land. Elevated 
lines are preferred from the standpoint of passengers, while 
underground lines are less of an obstruction to streets and less 
damaging to the adjoining property. New York and Chicago 
have three and four-track lines for operation of low and high- 


trains and tramways, and Boston’s four-track line is used en- 
tirely by tramways. 


and express tracks and side platforms at local stations. At 
the terminus at Brooklyn Bridge 35,000 passengers per hour 
are dealt with. Practically all underground railways are of 
the shallow type. The four-track line in Lexington-avenue, 
New York, is being constructed with local tracks near the 
surface and express tracks tunnelled at a deep level. Deep- 
level Jines cause less inconvenience during construction, but are 
more expensive to work on account of the necessity for lifts. 
The internal height varies from 13ft. 2in. to lft. 4in., and the 
width for a single track from 11ft. Gin. to 13ft. 2in. The con- 
struction for shallow subways is either of steel beams in roof 
and sides. embedded in concrete, or of reinforced concrete. 

Construction is carried on under a temporary wooden flooring 
for the street. A portion of the Brooklyn subway was excavated 
with a steam shovel. The depth of the subways necessitates 
the underpinning of adjoining building foundations and the 
temporary support of the elevated railway. Subway lining 
is of concrete, excepting the iron-lined subaqueous tunnels. 
Rock tunnels are driven with a top heading. Roof shields 
have been successfully used in soft ground in Boston. Sub- 
aqueous tunnels are usually driven with shields and compressed 
air, and lined with cast iron. The East Boston tunnel was 
driven with a roof shield and lined with concrete. In shallow 
subways ventilation is effected by exhaust fans between stations. 
The Hudson and Manhattan Railroad use exhaust fans assisted 
by the piston action of the trains. 

On narrow streets the elevated columns are placed in the 
footwalk and on wide streets in the carriageway. The increase 
in loads since the first lines were built has necessitated their 
strengthening or rebuilding. Present practice is to use riveted 
plate girders. Since 1893 steel has been used instead of iron. 
Double-track structures weigh 900 lb. to 1606 Ib. per lineal foot. 
Solid concrete floors, with ballasted tracks, have been used on 
recent structures. Lines on private right of way are built in 
suburbs, and are elevated or depressed to avoid level crossings 
with streets. The great bridges over the East River now form 
part of through transit routes, which avoids the terminus 
problem which existed when they were worked independently. 

The length of trains has increased from three cars on the 
first elevated to ten cars in the New York subway, and still 
longer trains have been suggested. The density of traffic on 
the New York subway is 4,000,000 passengers per mile of track 
perannum. The peak load on most lines is between 5 p.m. and 
6 p.m., and amounts to about 15 per cent. of the total for the 
day. Monday generally has the maximum traffic for the week, 
amounting to about 17 per cent., and Sunday, the minimum— 
about 9 per cent. About 7 per cent. of the annual traffic is 
carried in July and 9 per cent. in December. The number of 
passengers per annum is increasing as the square of the popula- 
tion. New York had 43 passengers per head of population in 
1860 and 322 in 1910, and if the present rate of increase is 
maintained in the future, this will amount to 913 in 1950. The 
fare is almost universally 5 cents, regardless of the distance, 
although much dissatisfaction with this arbitrary rate exists 
among managers. 

New cars are being made of steel, and the tendency is to in- 
crease the size, the most recent being 70ft. long, 9ft. 6in. wide, 
and 12ft. 6in. high, weighing from 86,000 lb. to 120,000 Ib. 

Underground lines use T rails on wooden sleepers, laid in 
crushed stone. In philadelphia the rail is attached to short 
wooden blocks, fastened to a steel box girder embedded in 
concrete. The maximum gradients are from 1 in 33 to 1 in 12.5, 
and the minimum radii of curves from 90ft. to 150ft. 

Automatic block signals are not used on the older elevated 
lines nor on the local tracks of the New York subway, except 
at special points. They are used on express tracks in New York 





* Abstract of a paper read at the ordinary meeting of the Institution 
on Tuesday, 4tn March, 1913. 





and Chicago, and for multiple-unit trains in Boston and Phila. 
delphia. A headway of 90 seconds can be maintained with 
automatic block signals with a speed of 40 miles per hour, 4 
headway of 20 seconds has been maintained without signals and 
with low speed. Four-track lines are worked with express 
trains on one pair of tracks, and local trains, or tram lines, on 
the other. On three-track lines express trains are run in one 
direction in the enn and in the other in the evening. 

The earlier lines were built with private capital under perpetual 
franchises, but the municipalities are now building the lines and 
leasing the right to work them for a term of years. Under. 
ground ‘fines cost 835,000 dols. to 4,000,000 dols. per mile of 
track, and elevated lines 200,000 dols to. 600,000 dols. per mile 
of track—without equipment. In New York City earth excava. 
tion cost 2.90 dols. to 6.25 dols. per cubic yard, and rock 
excavation 4 dols. to 12 dols.; tunnelling, 8.25 dols. to 9.50 dols, 
per cubic yard ; concrete, 8 dols. to 11 dols. per cubic yard. 
The cost of working varies from 44 per cent. to 70 per cent. of 
the gross receipts. The cost per car-mile is 94 cents to 20 cents, 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tae Instrrution or Navat Arcutrects.—In the Hall o 
the Royal Society of Arts. Annual meeting. 11.30 a.m. 

Tae Instirurion oF MECHANICAL ENGINEERS.—Storey’s 
Gate, Westminster, S.W. ‘“‘ Some Effects of Superheating ani 
Feed-water Heating on Locomotive Working,” by Messrs. 
F. H. Trevithick and P. J. Cowan. 8 p.m. 

Tue Royat Institution oF Great Brirarn.—Albemarle- 
street, Piccadilly, W. ‘‘ Great Advance in Crystallography ” 
(experimentally illustrated,) by Dr. A. E. H. Tutton, F.R.S, 
9 p.m. 

Puysticat Socrety or Lonpon.—In the Physics Theatre of 





completed in 1912, and the East Cambridge elevated tram line | 


speed- trains, while Philadelphia has a four-track line with | 


A single platform between tracks is the cheaper to operate. | 
Four-track lines have express station platforms between local | 


University College, Gower-street. “Some Oscillograms of 
Condenser Discharges and a Simple Theory of Coupled Circuits,” 
by Professor J. A. Fleming, F.R.S.; ‘* An Exhibition of Braun 
Cathode-Ray Tubes and an Electrostatic Machine for Working 
| them, Used as a High Frequency Oscillograph,” by Professor 
| J. A. Fleming, F.R.S.; “On the Stretching and Breaking of 
Sodium and Potassium ” (with demonstrations), by Mr. B. B. 
| Baker; “‘The Latent Heat of Evaporation of Aqueous Salt 
| Solutions,” by Mr. R. G. Lunnor; ‘“ On Some Flame Spectra ” 
| (with demonstrations), by Dr. E. N. da C. Andrade. Before 
the meeting there will be a demonstration of spark photographs 
by Mr. W. B. Haines, B.Sc. 5 p.m. 


SATURDAY, MARCH l5ra. 

Tae Royat Instrrvorion or Great Briratn.—Albemarle- 
street, Piccadilly, W. ‘*‘ The Properties and Constitution of 
the Atom,” Lecture VI., by Professor Sir J. J. Thomson, F.R.S. 
3 p.m. 

MONDAY, MARCH 17ra. 


InstiroTe oF Santrary EnGtneers.—Caxton Hall, 


THE 
“The Dwelling-house,” by Dr. S. C. Lawrence. 7.30 


S.W. 
p.m. 

Tre InstITuTION oF MARINE ENGINEERS.—58, Romford- 
road, Stratford, E. Discussion on ‘‘ The Manufacture of Steel,” 
by Mr. P. P. Dowden. 8 p.m. 








TUESDAY, MARCH 18ra. 

Tae Instrrution or Enecrrican ENGIneers (Scorrisn 
| Locat Section.—207, Bath-street, Glasgow. ‘‘ Recent Develop- 
| ments in the Street Lighting of Manchester,” by Messrs. 8. L. 
| Pearce and H. A. Ratcliffe. 8 p.m. 

THe InstrruTion or Civit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. Paper to be 
further discussed: ‘“‘ Notes on City Passenger Transportation 


in the United States,” by Mr. George Duncan Snyder. 8 p.m. 
Tue British FOUNDRYMEN’s ASSOCIATION: LANCASHIRE 
* Con- 


Brancu.—In the School of Technology, Manchester. 
stituents and Composition of Cast Iron in relation to Fracture 
and Grade Number,” by Mr. Sidney G. Smith, of Bradford. 
4 p.m. 


FRIDAY, MARCH 28rxa. 


Tae Juntor INSTITUTION OF ENGINEERS.—39, 
street, S.W. ‘“* Ball Bearings,’ by Mr. John J. George. 

THe Norts-East Coast INstTiruTIOoN OF ENGINEERS AND 
SHrpBuILpDERS.—Bolbec Hall, Newcastle-on-Tyne. ‘* A Com- 
| parative Trial between the Triple-expansion Engine and Geared 
‘Turbines in Cargo Steamers Cairn Gowan and Cairn Ross,’’ by 
Mr. C. Waldie Cairns. 8 p.m. 


Victoria 








SATURDAY, MARCH 29rna. 


oF ENGINEERS.—Visit to the 


THe Junior INSTITUTION 


Royal Albert Dock extension (Port of London Authority). 
3 p.m. 
WEDNESDAY, APRIL 2np. 
DyNAMICABLES.—Anniversary dinner at the Trocadero 


Restaurant, W. 7.30 p.m. 








Contract.—The Rural District Council of Sedgefield, Durham, 
has accepted the tender of Mr. J. W. White, of Sunderland, for 
the construction of the new water reservoir to be carried out in 
accordance with the Piketty system of reinforced concrete. 


Lonpon ExectricaL ENGINEERS.—The annual dinner of the 
London Electrical Engineers was held at the Café Monico on 
Saturday evening, March 8th, under the chairmanship of Lieut.- 
Col. H. M. Leaf, the officer commanding. A large party of officers 
and men of the Corps and guests enjoyed a most successful 
evening. After the dinner there- were first of all the usual loyal 
toasts, and then Colonel the Hon. W. Lambton, C.M.G., Assistant 
Adjutant and Quartermaster-General of the London District, 
proposed the toast of “‘ The Corps.’’ Lieut.-Col. Leaf responded. 
He pointed out that the Corps was not only above its strength in 
men but in officers as well, and that during the past year they had 
been able to do some very good work. He, however, voiced the 
hope that the War-office would see its way to give them addi- 
tional machines with which to extend the scope of their training. 
It was true, he said, that during the past twelve months they had 
received @ gas engine and a motor lorry, of which latter he spoke 
in glowing terms—though from the tone of the cheers with which 
his remarks were greeted it was left for those of the hearers who 
were not members of the Corps to gather that the panegyric 
was laughingly spoken—yet they wanted more. He also referred 
to the shooting of the Corps, and pointed out that no fewer than 
over 99 per cent. of the members of one of the companies had 
shot through the regulation musketry course. Colonel Cromp- 
ton, the late commanding officer of the Corps, then presented 
the cups and prizes won during last year, after which the toast of 
** Visitors” was proposed by Capt. Kenelin Edgeumbe and re- 
plied to by Mr. W. Duddell and Capt. E. N. Bennett. An excel- 
lent musical programme had been arranged. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Better Tone. 

THE improvement in the iron and steel trades continues 
quietly. Last week’s better tone is maintained and quotations 
have not sustained any further losses. Meanwhile the engineer- 
ing and ironfounding trades are well occupied and considerable 
quantities of material ere being used up. Rolling stock makers 
and bridge builders are well engaged, and activity characterises 
the operations of gas, steam, and oil engine makers. Full time 
is being made by machine tool firms. Motor engineers are busy. 
Some of the foreign markets are buying very well just now of 
various descriptions of Midland engineering manufactures. 


Steel Steady. 

Further orders could be accommodated by some of 
the steel firms, but others are still well occupied. Makers 
quoted on ’Change in Birmingham to-day—Thursday—£6 to 
£6 2s. 6d. for Bessemer sheet bars and £6 2s. 6d. to £6 5s. for 
Siemens, but quotations are hardly so firm as recently, owing to 
the continued quietude of the tin-plate trade. Angles are quoted 
£8 to £8 2s. 6d., with a fair inquiry. 


Manufactured Iron. 

Some classes of bar iron are rather easier than recently 
and quotations of merchant bars are about £8 7s. 6d. to £8 10s. 
Nut and bolt iron is quoted about £8 2s. 6d., with transactions 
at rather less. New contracts for second grade and common 
bars are somewhat scarce, and specifications are not coming to 
hand as freely as could be wished. Marked bars are still quoted 
£10. with a fair demand. Galvanised sheets are weak, and 
although some makers are standing out for £12 5s., most are 
accepting £11 15s. or £12. Plain black sheets are quiet and are 
quoted £8 12s. 6d., with singles £8 5s., and trebles £9. Hoop 
iron is quoted £8 15s. and gas strip £8 10s. to £8 12s. 6d., with 
slit nail rods £9 10s. 


Pig Iron Quiet. 

New business in pig iron is of small dimensions, yet 
makers are declining to go any further back in quotations except 
in cases where fresh contracts are imperative. South Stafford- 
shire common forge iron is quoted 66s. 6d. to 67s. 6d.; part- 
mine, 70s. to 71s.; best all-mine forge, 92s. 6d. to 97s. 6d.; 
and foundry, 97s. 6d.; and cold blast, 130s. There is a moderate 
call for Midland sorts, and sellers quote Northampton descrip- 
tions at 69s. to 70s., and Derbyshire at 71s. to 72s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
An Idle Market. 

THERE was about an average attendance on the Iron 
Exchange but trade was slow in most departments. In pig iron 
buyers held off, and operated for immediate requirements only. 
English and Scotch brands were lower for most sorts. There 
was again no change to note in finished iron and steel and steel 
products. Copper generally tended in buyers’ favour, and 
tough ingot and best selected showed a reduction. Sheet lead 
also ruled on the easy side, and English tin ingots were lower. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford- 
shire, 71s. 6d.; Derbyshire, 72s. 6d.; Northamptonshire, 74s. 6d.; 
Middlesbrough, open brands, nominally, 72s. 6d.; forward, 
2s. lower. Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 80s. 
to 80s. 6d. (official, 8ls.); Eglinton, 80s. to 80s. 6d.; Summerlee, 
8ls., delivered Manchester. West Coast hematite, 83s. to 
83s. 6d. f.o.t. Delivered Heysham: Gartsherrie, 80s. 6d.; 
Glengarnock, 78s. to 78s. 6d. (official, 79s.); Eglinton, 78s. to 
78s. 6d.; Summerlee, 79s. Delivered Preston: Gartsherrie, 
8ls. 6d.; Glengarnock, 79s. to 79s. 6d. (official, 80s.) ; Eglinton, 
79s. to 79s. 6d.; Summerlee, 80s. Finished iron: Bars, £8 15s.; 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; 
Lancashire hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; 
sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; 
plates for tank, girder, and bridge work, £8 10s.; English billets, 
£6 12s, 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
drawn steel, £10 10s. Copper: Sheets, £83 per ton ; small lots, 
104d. per Ib.; tough ingot, £72 10s. to £73; best selected, £72 15s. 
to £73 5s. per ton. Copper tubes, 10§d.; brass tubes, 84d.; 
condenser tubes, 9}d.; brazed brass tubes, 9}d.; rolled brass, 
7}d.; brass wire, 73d.; brass turning rods, 7{d.; yellow metal, 
6gd. per Ib. Sheet lead, £18 10s. per ton. English tin ingots, 
£218 per ton. 


The Lancashire Coal Trade. 

There was only a meagre attendance on the Coal 
Exchange, and the tone generally was quiet. The near approach 
of the Easter holidays caused more movement in house coal to 
cover that period, but there was no quotable change to note 
in prices. Slack and engine fuel were quiet, but shipping and 
bunkering coal continued active. Quotations :—Best Lan- 
cashire house coal, 16s. 10d. to 17s. 10d.; good medium, Lis. 4d. 
to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; screened steam 
coal, 11s. 6d. to 13s.; slacks, 9s. to 1ls. per ton at the pit. 


Manchester Association of Engineers. 

The annual general meeting of this Society will be 
held on Saturday next. After the election of members and 
officers has taken place, a paper will be read on “ Flying 
Machines ”’ by Mr. A. V. Roe. 


Liverpool Engineering Society. 

This Society held a conversazione on Saturday last 
in the Liverpool University building. The guests were received 
by Professor W. H. Watkinson (the President) and Mrs. Watkin- 
son. During the evening the members’ attention was divided 
between a number of interesting models and experiments, 
including demonstrations showing the effect of waves and 
currents in the movement of sand, given by the Secretary, 
Mr. T. R. Wilton. The elasticity of materials was demonstrated 
by the use of Marten’s and other extensometers down to 
1/500,000th of an inch. Liquid air and low-temperature effects 
were treated by Mr. J. J. Clark. In the steam engine !aboratory 
demonstrations were given of electric arc and oxy-acetylene 
welding and cutting of metals, while the visitors were able to 
observe the operation of the several kinds of prime movers 
which the laboratory contains, including a 50 brake horse-power 
Diesel engine, a gas engine, and steam turbine. Two short 
lectures were given, one on ‘ Waves,” by Professor L. R. 
a and ‘‘ Modern Warships,” by Professor W. S. 

all. 


Manchester Electrical Engineers. 


At a meeting of the Manchester branch of the Institu- 
tion of Electrical Engineers held on Tuesday last at the Man- 
chester University Mr. A. E. Hadley, of the Victoria Falls 
and Transvaal Power Company, read a paper on “ Power Supply 
on the Rand.” He said that the great demand for power on 
the Witwatersrand had resulted from the extraordinarily 





successful development of the gold mines which were producing 
one-third of the world’s gold supply. The effect of the con- 
version of the mines from steam to electric driving had been to 
reduce the cost of power to them by 40 per cent. The peak 
load of the combined undertaking, he said, had now reached 
88,000 kilowatts, and the average sales were 1,350,000 units per 
day. The total amount of power used by the mines was now 
about 400,000 horse-power. 


Manchester Electric Tramways. 

The Tramways Committee of the Manchester Corpora- 
tion at a meeting on Tuesday last decided that they would be 
able to make a contribution in relief of the rates of the city of 
£100,000 out of the profits of the past year’s operation. Last 
_ the amount handed over for the same purpose was £85,000. 

e increased grant is made in spite of a reduction in the fares 
and improvements in the conditions of service of the tramway 
workers. 


Trackless Tramway at Stockport. 


On Monday last the system of railless tramways 
between Stockport and Offerton, a distance of 1} miles, was 
opened for traffic. The system has cost £8000, including £4000 
for the laying of special roads. It is estimated that the initial 
cost for laying ordinary tramways over the same route would 
have been about £14,000. 


BaRrow-In-Furness, Thursday. 
Hematites. 

The past week has seen no alteration in the position 
of affairs in the hematite pig iron trade. At the whole of the 
works in North Lancashire and Cumberland orders are well 
held, and there is a big output of iron being maintained. All 
this iron is going into prompt use, a good proportion of it in the 
neighbourhood by steel makers. On outside account the 
consumption is quite satisfactory. New business is coming 
to hand, and prospects are good all round. Makers are quoting 
86s. 6d. per ton net f.o.b. for parcels of mixed numbers of 
Bessemer iron. They are not affected by any weakness in 
the warrant market and the shrinkage of values there. Special 
sorts of iron find a brisk sale. There is nothing being done in 
warrant iron, which is quoted at 80s. per ton net cash. 


Iron Ore. 

The demand for hematite iron ore is brisk all around, 
and raisers have their hands full in completing orders. Locally 
the consumption is heavy, and a satisfactory business is being 
done on general account, and good deliveries by rail and sea 
are being made. Prices are firm, with good average sorts 
quoted at 18s. 6d., and the best ores are up to 27s. per ton net at 
mines. The demand for Spanish ores is firm, with 22s. per ton, 
delivered to West Coast furnaces. 


Steel. 

Throughout the steel trade there is continued business. 
The whole of the departments are fully employed and giving off 
large outputs of metal. At Barrow an order is being completed 
for rails for Singapore, and they are now being shipped to the 
East. Other orders are held for overseas. At Workington 
the rail mills are equally busy. The general demand for rails 
is satisfactory, and heavy sections are quoted at £6 12s. 6d. 
to £6 15s. per ton, with light sections at £7 12s. 6d. to £7 lés., 
and heavy tram sections are at £7 17s. 6d. per ton. For steel 
shipbuilding material there is a very brisk demand on local as 
well as general home account, and the mills at Barrow are 
particularly well employed. Ship plates are at £8 10s. per ton, 
with boiler plates at £9 5s. to £9 10s. per ton. Other sections 
of steel are in fair demand. 


Shipbuilding and Engineering. 

These trades are both very busy. Vickers, Limited, 
are building a new caisson for the Furness Railway Company 
for the Barrow Graving Dock. Progress is being made in the 
fitting out of the Japanese battle-cruiser. Her machinery is on 
board and some of her guns, and certain preliminary trials 
have already taken place. 


Fuel. 
There is a brisk demand for steam coal, which is quoted 
at 17s. 6d. per ton delivered. For coke there is a very full 
demand. East Coast sorts are quoted at 28s. per ton delivered. 


Shipping. 
The shipping trade is pretty well employed both as 
regards exports of iron and steel and imports of oil, grain, &c. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Local Situation. 

In the heavy iron and steel trade during the past week 
manufacturers have, with very few exceptions indeed, been 
working at high pressure. There is still enough work in hand ot 
keep things going for a long time yet, and in addition fresh orders, 
according to what I can learn, are coming in very well again now, 
although quite recently there seemed to be rather a lull in that 
direction. Sales of the more expensive grades of steel have 
certainly increased of late compared with the opening weeks of 
the year, with the result that the demand for the chief alloys, 
such as tungsten and vanadium, is very strong. In the former 
there is a distinct dearth, and in the face of a scarcity which 
has been growing more pronounced for some time past prompt 
delivery has commanded largely enhanced prices. The strike 
in certain departments of a local steel works is still unsettled, 
and another conference between the firm and the men is 
about to be held. 


Round the Works. 

The big armament and shell manufacturers were never 
busier, heavy home and foreign orders keeping every depart- 
ment exceedingly brisk. The naval contracts for the British 
Government include large tonnages of 12in. armour plate for the 
battleship Marlborough, now under construction at Devonport, 
and the largest guns and gun shields for the same vessel. Amongst 
the foreign orders are a number of turbine drums for new war- 
ships being built for the Russian Navy. In nearly all cases these 
establishments are practically overflowing with work, and whilst 
this is not always true of the purely industrial works, the fact 
that the various “shops” are less congested is one that suits 
the managements well, as the position a few months ago was 
that a good deal of time was wasted in shifting half-finished 
material from one place to another to make room for other jobs. 
Since my last letter the Caledonian Railway Company has come 
into the market for store requirements for the current year, 
with the result that contracts have been placed with no fewer 
than twenty-one local firms for wheels and axles, tires, engine 
tubes, springs, tools, carriage fittings, and shunting hooks. 
For the East Indian Railway Company a Sheffield company has 
booked a good order for fire-bricks, and a similar contract has 
been placed with another local firm by the Stirling Gas Company. 
The Board of Trade statistics for February showed the interest- 
ing fact that whilst compared with the same month a year ago 
there was a decline in actual weight, the total in sterling was an 
increase against February, 1912. The War-office is inviting 
applications from firms to be placed on the list of authorised 
contractors, which reminds me how thoroughly Sheffield is 





already represented in the Admiralty and War-office lists, 
the work including ship plates and castings, guns, shells, wire 
for torpedo nets, commissariat fixtures for barracks and warships, 
bolts and rivets and metallic packing, besides great quantities 
of cutlery and plate. 


Raw Materials. 


All the raw material markets are keeping quiet just 
now, and prices show very little change. Lincolnshire and 
Derbyshire pig iron makers still contend that there is no real 
reason for any reduction in prices, and that although these have 
been lowered recently they will be found to revert very soon to 
the old high quotations. Iron is certainly very scarce and makers 
are being pressed for delivery of present contracts. At the same 
time the break in prices is having the effect of making buyers 
more determined than ever to keep off the market as long as 
possible in the hope that by this means they will still further 
weaken the prices. Derbyshire No. 3 foundry pig iron is now 
at about 69s. 6d. and the other grades proportionately. West 
Coast hematite iron remains at 97s. to 98s., and East Coast 
88s. to 89s., but users are not at all anxious to buy and inquiries 
are comparatively few. 


Fuel. 

Coke prices keep at 20s. per ton for best Beehive, 
the quotation for patent fuel being the same as a week ago, at 
17s. to 18s. per ton. There are several factors which tend to 
strengthen the position of the steam coal market. ‘The heavy 
demand made by works during the railway strike scare gave 
the market an added firmness, which is assisted by the fact that 
the approaching holiday—when many collieries will shut down 
for a few days—is causing manufacturers to increase their 
stocks, as business is to be interfered with as little as possible 
during Easter. This condition of the market, in view of the 
nearness of the shipping season, is decidedly favourable to col- 
lieries obtaining their own terms for forward business, and 
certainly some buyers are more willing to arrange contracts 
than they were afew weeks ago, although it is stated that several 
large buyers have decided to remain on the open market, as they 
consider the outlook does not justify the prices asked for con- 
tract supplies. At the moment, however, values are very firm, 
current quotations being per ton at the pits as follows :—Best 
South Yorkshire hards, ils. 6d. to 12s. 3d.; best Derbyshire, 
lls. 3d. to 1ls. 9d.; second qualities, 10s. 6d. to 11s. 3d.; steam 
cobbles, 10s. 6d. to 1ls.; washed doubles, 10s. 6d. to 11s. 6d.; 
seconds, 9s. 9d. to 10s. 6d. 








NORTH OF ENGLAND. 
{From our own Correspondent.) 


Cleveland Pig Iron. 

THE market is quiet so far as Cleveland pig iron is 
concerned, values of which are easy. This state has been 
contributed to by a 25 cents fall in American iron and the fact 
that both copper and tin have dropped. Buyers hold off in 
consequence of the fall, and only a small business has been 
recorded this week. The margin between consumers and 
makers is larger than usual, showing the unwillingness of the 
latter to follow the downward movement. The dearth of 
No. 3 Cleveland pig iron continues, making it very difficult 
to get iron away for shipment according to engagements. 
There are probably not more than two or three firms in the dis- 
trict from whom prompt lots of as much as 500 tons can be 
promptly obtained at the present time. With the supply of 
all kinds of iron very short makers do not look for a further fall 
in values, especially as considerable quantities are to be taken 
up for spring shipment. At the same time, it has to be admitted 
that few inquiries are in the market for delivery over the second 
half of the year. This week sales of No. 3 G.M.B. Cleveland 
pig iron have occurred at 63s. 6d. and 63s. 9d., and the ruling 
quality is now firm at the latter figure, which is also tl price 
named for No. 4 foundry. No. 1 Cleveland iron is 66s. 3d., 
No. 4 forge 63s. 6d., and mottled and white iron each 66s., 
all for early delivery. 


Hematite Pig Iron. 

It is safe to say that never has there been such extra- 
ordinary activity in the East Coast hematite pig iron industry 
as is reported at the present time, and yet the production does 
not satisfy requirements, for several makers are not abreast of 
their contracts and consumers are frequently inconvenienced 
because of the delays in the execution of their orders. In fact, 
there is practically a famine in hematite pig iron. It is almost 
impossible to get prompt orders executed, and even for small 
lots notice must be given. Several steamers have been com- 
pelled to go to sea without the iron simply because it cannot 
be obtained. There is a good demand for hematite from 
continental consumers for immediate requirements, which, 
however, cannot possibly be met. Continental buyers were 
reluctant to purchase for spring shipment in the fall of last 
year owing to the price, and now almost all the available iron 
is going into home consumption. It is understood that users 
of hematite at Sheffield are running short, and there is an enor- 
mous demand for deliveries trom that place, as well as from 
Northern steel manufacturers. East Coast hematite mixed 
numbers, in such small lots as are obtainable for prompt delivery, 
readily command 82s. The forward position is, however, very 
quiet in view of the political uncertainty. There is also a good 
demand for special sorts of iron. This iron is used for all sorts 
of purposes where the best of work is required, and its price, 
of course, is much higher than the usual run of metal. 


Iron-making Materials. 

For some months past the sales of foreign ore have 
been very few, but at last there is appearing some animation, 
and a few sales have been reported this week at 21s. 6d. for best 
Rubio of 50 per cent. quality. Pending the complete re-opening 
of the Baltic and one or two other factors, freights have been 
showing a lower tendency, 5s. 14d. having been done between 
Bilbao and Middlesbrough. Coke is in good demand for local 
consumption. Some spot lots of good medium furnace coke 
have been sold this week at 24s. 6d., but the general quotation 
remains at 25s. 


Manufactured Iron and Steel. 

Producers of all descriptions of manufactured iron and 
steel are very busily employed, many firms having so much in 
hand that they cannot enter into further contracts for any- 
thing like early delivery. Specifications are reported to be 
coming in pretty freely, but new business is only moderate. 
The quotations for all descriptions of iron and steel are firmly 
maintained. Common iron bars are £8 15s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; iron ship plates, £8; iron ship angles, 
£8 15s.; iron girder plates, £8 2s. 6d.; iron boiler plates, 
£8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, 
£8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7; steel 
bars, basic, £8; steel bars, Siemens, £8 10s.; steel ship plates, 
£8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. 6d.; steel sheets, singles, £8 15s.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8, all less the usual 
23 per cent. f.o.t. Steel rails are £6 15s., and steel railway 
sleepers £7 2s. 6d. net f.o.t. Cast iron railway chairs are 
£4 10s. to £4 12s. 6d.; cast iron pipes, lfin. to 2in., £6 12s. 6d. 
to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.; 
and cast iron columns, £7 to £7 5s., f.o.r. at makers’ works. 
The quotation for both iron and steel galvanised sheets, 24 gauge, 
in bundles, is £12 lds. to £13 f.0.b., less the usual 4 per cent. 
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Shipbuilding and Engineering. 

The activity in the shipbuilding yards on the North- 
East Coast continues unabated, and it is confidently expected 
that this state of affairs will be experienced for some considerable 
time to come. The amount of work on hand is exceptionally 
heavy, and still more contracts are being entered into. The 
contract has been placed by the British Admiralty with Sir 
W. G. Armstrong, Whitworth and Co., Newcastle-on-Tyne, 
for the battleship to be presented to the Mother Country by 
the Federated Malay States. It is understood that the battle- 
ship will be constructed at the firm’s new naval and equipment 
yard at Walker, which is now almost ready for occupation. 
The turbine propelling machinery for this new ship has been 
ordered from the Wallsend Engineering and Slipway Company. 


Coal and Coke. 


The only feature of note just now is the large contracts 
under negotiation. So far as general business is concerned 
there are few transactions recorded, as, owing to lack of supplies, 
merchants cannot secure fresh orders. Loading turns are now 
so heavily congested that arranging for supplies at early dates 
is a matter of considerable difficulty. So far as the collieries 
are concerned the position is most disappointing. The demand 
is exceptionally strong, and every ton of output is snapped up 
at full prices ; but the trouble is caused by the irregular working 
ofthe men. The matter has become very serious in the Durham 
Coalfieid. The men earning big money are taking things easy, 
and in many collieries the shortage of men by holiday-taking 
amounts to fully 10 per cent. of the nominal total employed ; 
hence the output is very short of expectations, and the fear is 
that with the approach of finer weather this percentage of 
abstention will rapidly increase. It is stated that so greatly 
have some of the owners been hit in this connection that exten- 
sion of time for deliveries of coal are being claimed, while they 
are also having to refuse innumerable orders. The quotation 
for best Durham gas coals is very firm at 15s. 3d., and seconds 
are at Ids. to 14s. 6d. Smithy coals are 15s. to 16s.; coking 
unscreened, 15s. to 16s.; and coking smalls, l4s. 6d. Best 
bunkers are at 15s. 3d., and ordinary at 14s. 6d. to 14s. 9d. 
Quotations for all descriptions of coke are firmly upheld. Best 
foundry coke is 27s.; blast furnace coke, 24s. to 25s.; and gas 
coke, 16s. 6d. to 17s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Steady Market for Warrants. 

: THERE has been a quiet feeling this week in pig iron 
warrants on Glasgow Exchange. A limited amount of business 
has been done, and the variations in prices have been fewer 
and of less importance than for some weeks past. The prospect 
of an early settlement of the troubles in the Near East has had 
a good effect, and yet consumers and shippers have not been 
operating to any great extent. It is indicative of the state of 
the speculative account that three months’ iron is comparatively 
cheaper than purchases for cash or delivery in one month. 
Since last report business has been done in Cleveland warrants 
from 63s. 2d. to 63s. 4d. cash, 63s. 54d. to 63s. 3d. one month, 
and 62s, 6d to 61s. 8d. three months. Transactions have also 
been noted at 63s. 3d. for delivery in ten days, 63s. fourteen 
days, and 62s. 6d. and 62s. 3d. for May 28th. The changes 
in stocks have been duly taken into account on Change, but 
these have not for the present had much influence on the course 
of the market. Requirements of Scotch consumers are on a 
fairly extensive scale. 


The Scotch Pig Iron Trade. 

There has been a quiet but steady business in Scotch 
pig iron. Makers continue to deliver a large proportion, if not 
the whole, of their output, and any concession in prices has been 
made reluctantly, and is much less in amount than the reduc- 
tions that have taken place in warrants. Govan and Monkland 
are quoted f.a.s. at Glasgow, Nos. 1, 76s.; Nos. 3, 74s. 6d.: 
Carnbroe, No. 1, 80s.; No. 3, 76s.; Clyde and Calder, Nos. 1, 
8ls.; Nos. 3, 76s.; Summerlee and Gartsherrie, Nos. 1, 81s. 6d.; 
Nos. 3, 76s. 6d.; Langloan, No. 1, 82s.; No. 3, 77s.; Coltness, 
No. 1, 99s.; No. 3, 8ls.; Eglinton, at Ardrossan or Troon, 
No. 1, 75s. 6d.; No. 3, 74s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 83s.; No. 3, 78s.; Dalmellington, at Ayr, No. 1, 77s., 
No. 3, 75s.; Shotts, at Leith No. 1, 8ls.; No. 3, 76s.; Carron; 
at Grangemouth, No. 1, 83s.; No. 3, 78s. perton. There are 92 
furnaces in blast, compared with only 3 at this time last year, 
when most of the furnaces were put out, owing to the national 
— of colliers. Exports of Scotch pig iron are disappointingly 
small. ' 


The Hematite Trade. 

There has been nothing done in Cumberland hematite 
warrants, in which there were sellers this week at 80s. to 79s. 9d. 
cash, f.o.b. Cumberiand ports. Deliveries of Scotch hematite 
pig iron are on a fairly extensive scale under contract, but fresh 
purchases are understood to be moderate. Still, the output is 
probably the largest that has ever taken place, and very large 
quantities of pig iron will be required by the steel makers, 
delivered over a lengthened period. The quotation of Scotch 
hematite is 87s. per ton for West of Scotland delivery. 


Finished Iron and Steel. 

A somewhat better feeling exists in the malleable iron 
manufacture. Materials that had accumulated during the 
five weeks of the Glasgow carters’ strike are now largely cleared 
away, and a fair amount of new orders having come to hand, 
there is better and more regular employment at the, works. 
But the outlook is not quite satisfactory, and makers have 
evidently got to reckon with increased competition on the part 
of foreign manufacturers. In the steel trade there is no abate- 
ment of activity. Deliveries are still to a considerable extent 
in arrear, and the makers in most cases are assured of constant 
employment during a great part of the year. The amount of 
fresh business coming to hand is moderate as regards the home 
trade. In shipbuilding steel the call is mainly for plates both 
for ships and boilers, and with reference to the latter it inay be 
noted thet the principal makers are extending their premises in 
order the better to espe with the orders that have to be carried 
out. There is a great demand for steel angles, ard new ship- 
building orders are somewhat scarce. The export inquiry 
for steel goods, on the other hand, promises well, and a good 
amount of work is anticipated for abroad, especially for Canada, 
the Colonies, and South America. 


The Coal Trade. 

Home demand for coal is well maintained, but the 
exports have not been quite up to the mark. Prices are firm, 
and may go higher owing to the award of Lord Balfour of 
Burleigh, which has given the Scotch miners a further advance 
of 6d. a day in their pay, which raises the rate from 6s. 9d. to 
3d. per day. It is feared that this latest advance will 
occasion some difficulty in maintaining the shipments unless the 
coalmasters are prepared to make sacrifices. The current 
f.o.b. quotations at Glasgow are for steam coal 13s. 6d. to 
14s. 6d.; ell coal, 13s. 9d. to 14s. 6d.; splint, 15s. to 15s. 6d.; 
treble nuts, 14s. to 14s. 6d.; doubles, 13s. 9d. to 14s. 3d.; and 
singles, 13s. 6d. to 14s. per ton. House coal has been selling 
briskly at full rates for home use during the cold weather. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff. 


THE increasing strength of the steam coal trade was 
the notable feature of business last week, and it was a subject 
of comment among the members on ’Change that prices reached 
the highest levels attained for some time. Colliery owners were 
well booked up to Easter, but there was a little flagging after, 
though the trade prospects were quite satisfactory. Latest : 
Firmness for large coal remained unchanged, as most of the 
colliery owners held full order books until the remainder of the 
month. In such a case it was but natural that they were unwill- 
ing to modify quotations for shipment this side of the Easter 
holidays. It was only possible to secure concessions in cases of 
difficulty. No relief from dock congestion; tonnage arrivals 
fairly balancing sailings ; but it is reported that shipments are 
heavier and delays are less prolonged. Closing prices :—Steam 
coal: Best Admiralty large, 19s. 3d. to 19s. 9d.; best seconds, 
18s. 9d. to 19s. 3d.; seconds, 18s. 6d. to 18s. 9d.; ordinaries, 
18s. to 18s. 6d.; best drys, 18s. 6d. to 19s. 3d.; ordinary drys, 
17s. to 18s.; best bunker smalls, 15s. 6d. to 15s. 9d.; best ordin- 
aries, lis. 3d. to 15s. 6d.; cargo smalls, I4s. 3d. to 14s. 9d. 
inferiors, 13s. 6d. to 14s.: washed smalls, 15s. 6d. to 16s.; best 
Monmouthshire black vein large coal, 17s. 9d. to 18s. 3d.; 
ordinary Western Valleys, 17s. to 17s. 6d.; best Eastern, 16s. 6d. 
to 17s.; seconds, 16s. to 16s. 6d. Bituminous coal: Best house- 
holds, 19s. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda 
large coal, 17s. to 17s. 6d.; smalls, 15s. to lis. 6d.: No. 2 
Rhondda, Is. to 16s. 6d.; through, 15s. to 16s.; No. 2 smalis, 
13s, 6d. to 14s. 6d.; best washed nuts, 16s. to 17s.; seconds, 
15s. to 16s.; best washed peas, 14s. 6d. to 15s.; seconds, 13s. to 
14s. Patent fuel, 23s. to 24s. Coke: Special foundry, 32s. 6d. 
to 33s. 6d.; good foundry, 29s. to 3ls.; furnace, 27s. to 28s, 6d. 
Pitwood, ex-ship, 20s. to 20s, 6d. 


Newport (Mon.). 

The strong demand for coal from this port which has 
now lasted some time was again marked last week, but the holi- 
days told a little, though it may be stated that coalowners were 
not concerned much with the lessened demand, holding, as they 
did, full order books. Buyers have been unable to secure even 
modifications of the values recently ruling. Closing prices :— 
Steam coal: Best Newport black vein large, 17s. 6d. to 18s.; 
Western Valleys, 17s. to 17s. 3d.; Eastern Valleys, 16s. to 16s. 9d. 
other kinds, 15s. 6d. to 15s. 9d.; best smalls, 14s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. 6d. Bituminous coal: Best house, 
18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 22s. to 
22s. 6d. Pitwood, 20s. to 20s. 6d. 


Swansea. 

The quietness which has prevailed in the anthracite 
market was again to the front, and there was not much inquiry, 
though Swansea large moved off well, particularly the Genoa 
option branch. Red vein continued weak, rubbly culm strong. 
In steam coal prices were firm, the principal complaint being 
that there was little new business. Evidently sellers had been 
well stemmed for some time forward. Approximately the 
closing quotations were as follows :—Anthracite coal: Best 
malting large, 22s. 6d. to 24s. 6d. net ; seconds, 20s. to 21s. 6d. 
net; big vein, 16s. 6d. to 18s. 3d., less 24; red vein, 14s. 3d. 
to 14s. 9d., less 2}; machine-made cobbles, 21s. 9d. to 23s. 9d. 
net; Paris nuts, 23s. 6d. to 26s. net ; French nuts, 23s. 6d. to 
26s. net ; German nuts, 23s. 6d. to 26s. net ; beans, 18s. to 20s. 
net ; machine-made large peas, Ils. 3d. to 13s. net ; rubbly 
culm, 8s. 6d. to 9s., less 24; duff, 5s. 6d. to 6s. net. Steam coal : 
Best large, 18s. 6d. to 19s., less 24; seconds, 16s. 3d. to 16s. 9d., 
less 2}; bunkers, 16s. to 17s., less 24; smalls, 13s. to 15s. 6d., 
less 24. Bituminous coal: No. 3 Rhondda, 18s. to 19s., less 
2}; through, 16s. to 17s., less 24; small, 14s. 9d. to 16s., less 24. 
Patent fuel, 20s. to 20s. 6d., less 2}. 


Iron and Steel. 

Iron and steel quotations are as follows :—Pig iron: 
Hematite mixed numbers, 79s. 6d. cash, 79s. 10d. month ; 
Middlesbrough, 62s. 9d. cash, 63s. month: Scotch, 69s. cash, 
69s. 4d. month; Welsh hematite, 88s. 6d. to 89s. d.d.; East 
Coast, 88s. c.i.f.; West Coast, 89s. c.i.f. Steel bars: Siemens, 
£5 12s. 6d. to £5 15s.; Bessemer, £5 12s. 6d. to £5 15s. Iron ore: 
Cardiff or Newport, 21s 6d. to 22s. 6d. Steel: Heavy sections, 
£6 10s. to £6 15s. 


Tin-plate Quotations. 

C.A. roofing sheets, 30 g., £9 per ton; big sheets for 
galvanising, 30 g., £9; finished black plates, £10 10s. to £10 15s.; 
galvanised sheets, 24 g., £11 15s. to £12. Block tin, £211 cash, 
and £208 three months. Other quotations :—Copper, £64 lds. 


cash, £65 5s. three months. Lead: English, £15 per ton; 
Spanish, £15 10s, Spelter, £24 10s. per ton. Silver, 27d. per 
ounce. ‘ 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, February 27th. 

THE Pennsylvania Railroad Company on last Friday com- 
pleted its award to car builders of its 12,305 cars recently men- 
tioned. Nearly all the larger car works received a good bunch 
of business out of this immense order, which will require 286,100 
tons of steel for its execution, involving an outlay for the finished 
work of 17,036,575 dols, The contract for steel for the building 
of Lord and Taylor at Fifth-avenue and Forty-fifth-street, 
ealling for 6000 tons, was closed on Monday of this week. A 
loft building on Fifty-fifth-street takes 2000 tons, and the 
Penn Mutual Building at Philadelphia takes 2700 tons. The 
Illinois Steel Company booked an order this week for 15,000 


*| tons of rails from the Great Northern Road. The pressure for 


all kinds of material from steel rails down to spikes and bar 
iron continues. Large interests have no apprehension of any 
weakening tendency in finished material. Under the steadying 
influence of the United States Steel Corporation current 
rates will probably maintain the present position with scarcely 
fractional deviation. There is some little prospect that pig iron 
for delivery during the latter half of the year may feel some 
disturbing price influences. Basic steel is very scarce, and steel 
orders, which are very large in many cases, have been readily 
taken within a week, but on terms of delivery which will suit the 
convenience of manufacturers. ‘To all appearances the railroads 
will continue to be heavy buyers throughout the spring. During 
the past month the announcements of new railroad building 
have stimulated confidence in the undertaking at an early date 
of some long-talked-of railroad building enterprises, mainly in 
the North-West. Canadian railroad construction is being 
hurried along as fast as stimulated energy can push it. Much 
new work in the Far North connecting Hudson Bay with remote 
Western localities is to be undertaken. While there is a good 
deal of steel making capacity, the steps taken in that direction 
are cautious and conservative. The cast iron pipe builders are 
once more in the market looking after material for pipe to be 
delivered in the early summer. The smaller scattered rolling 
mills throughout the country are filled with work well into the 
spring. The general activity in the steel industry is based upon 
conservative estimates of possibilities for the next two or three 
years. The supply of coke is adequate to current demand, and 


prices show some weakness. The consumption of copper last year 
in co ption in 1912 is 





broke all records. The i 





estimated at 40,000, or a total for the year of 2,240,000,000 Ib. 
all told. In the year from December Ist, 1911, to December Ist, 
1912, production totalled 1,661,472,911 1b. The current 
demand is of moderate proportions, and prices are firm at 
recent reductions. 








LAUNCHES AND TRIAL TRIPS. 





OosTaRDYK, steamer; built by Irvine’s Shipbuilding and 
Dry Dock Company ; to the order of the Holland-America Line, 
of Rotterdam ; dimensions, 470ft., 55ft. by 41ft. 7jin.; to carry 
general cargo; engines, balanced quadruple-expansion, 27}in , 
37}in., 55in. and 84in. by 60in. stroke, constructed by: Richard. 
sons, Westgarth and Co., Limited; launch, February 21st. 

Hannah, steel screw steamer; built by the Tyne Iron 
Shipbuilding Company, Limited, of Willington Quay-on-Tyne ; 
to the order of Messrs, Franz Rahtkens and Co., of Middles-. 
brough; dimensions, 360ft., 50ft. by 26ft.; to carry cargo ; 
engines, triple-expansion, 25in., 42in. and 68in. by 45in. stroke, 

ressure 180 lb. per square inch constructed by Blair and Co., 
imited, of Stockton-on-Tees ; launch, February 2lst. 

ELesy, steamship; built by Irvine’s Shipbuilding and Dry 
Docks Company, Limited ; to the order of Messrs. Elder, Demp- 
ster and Co., of London; dimensions, 420ft., 54ft. by 26}ft.; 
engines, triple-expansion, 26in., 44in. and 74in. by 5lin. stroke, 
oressure 205 Ib. per square inch, constructed by Richardsons, 

Vestgarth and Co., Limited ; trial trip, February 22nd. 

FEDERIKO GLAVIC, single-screw steamer; built by Earle’s 
Shipbuilding and Engineering Company, Limited, Hull; to 
the order of Navigazione & Vapore Unione, Dulrovnik, Austria ; 
dimensions, 420ft., 54ft. 2in., by 28ft. llin.; to carry grain and 
general cargo; engines, triple-expansion, 26in., 42}in. and 
70in. by 5lin. stroke, pressure 180 lb. per square inch ; launch, 
February 22nd. 








Frre at AN Arc Lamp Factory.—A somewhat serious firo 
occurred at the Sphere Engineerng Works of Engineering and 
Are Lamps, Limited, St. Albans, on Saturday night, the 8th 
inst. The fire was first noticed by one of the workpeople at the 
North Metropolitan Electric Supply Station next door, who 
promptly gave the alarm at nine o’clock. We gather that 
nobody had been on the works in which the fire broke out after 
half-past four, and no reason for the outbreak has yet been dis- 
covered. Fortunately two fire brigades were ee on the 
spot and succeeded in arresting progress of the flames. The fire 
apparently originated at the south-east corner of the building, 
and three gables were burnt out for two-thirds the length of the 
works, and the coil winding department was also completely 
destroyed. The shafting was much injured, but we are informed 
that damage to the machinery is not extensive, and that the 
principal loss suffered has been in finished stock and raw mate- 
rial. We are asked to state that it is hoped to have all the 
machines, &c., working within five weeks, and that although, 
in part, manufacture has already been resumed, yet the indul- 
gence of clients for any delays in delivery is requested. 


ForTHCOMING INTERNATIONAL CoNGRESS.—One of the largest 
of the great scientific and industrial congresses is to be held in 
London in the early part of June, 1915. This is the Sixth 
International Congress of Mining, Metallurgy, —. Mechanics 
and Practical Geology. These congresses take place at intervals 
of five years, and the last, which was brilliantly successful, was 
held at Diisseldorf in 1910, previous congresses having been held 
in Paris and Liege. The attendance at the Disseldorf congress was 
over 2000, and it is anticipated that the attendance in London 
in 1915 will be equally large. An influential committee has been 
formed to make the necessary arrangements, and the movement 
is being actively supported by the University of London, Im- 
perial College of Science and Technology, Geological Society of 
London, Institution of Mechanical Engi 3, Iron and Steel 
Institute, Society of Chemical Industry, Institution of Mining 
Engineers, Institution of Mining and Metallurgy, Institute of 
Metals, South Wales Institute of Engineers, Cleveland Institu- 
tion of Mining Engineers, West of Scotland Iron and Steel 
Institute, Staffordshire Iron and Steel Institute, Sheffield 
Society of Engineers and Metallurgists, and by numerous firms 
interested in the various industries represented. 


Royat Meteorovocicat Sociery.—At the monthly meeting 
of this society, which was held at the Surveyors’ Institution, 
Great George-street, Westminster, on Wednesday evening, the 
12th instant, Mr. C. J. P. Cave, president, in the chair, a lecture 
was given by Mr. R. G. K. Lempfert, the Superintendent of the 
Forecast Department of the Meteorological Office, on “* Weather 
Forecasts: Past and Present.” He began by tracing the evolu- 
tion of the modern forecast service from the beginning in 1860 
under Admiral Fitzroy up to the present time. He then pro- 
ceeded to describe the present organisation of the Meteorological 
Office for the collection of information, for charting it when col- 
lected, and for communicating it to the public. For the pre- 
paration of forecasts information is received each day by tele- 
graph from thirty British stations and from forty on the Con- 
tinent of Europe and the islands of the North Atlantic. Informa- 
tion from thirty stations is, however, quite inadequate for 
checking the accuracy of the forecasts. For this purpose results 
from more than 130 stations are used. The forecasts are checked 
separately for wind and weather, the term weather being con- 
sidered in regard to (1) temperature, (2) precipitation, (3) 
cloudiness or the reverse, (4) fog. The extension of the period 
covered by the forecasts for * Further Outlook” was next 
described, and the application of this to the notification of prob- 
able spells of fine weather which the Meteorological Office now 
issues to farmers during the summer. Mr. Lempfert concluded 
his lecture by giving an account of the organisation of the storm 
warning service of the Meteorological Office and of the methods 
used in checking the results of the warnings. 


Sun Power.—At the fourth ordinary general meeting of 
the Sun Power Company (Eastern Hemisphere), held on the 
5th inst., Mr. Shuman mentioned that when the Cairo plant, 
described in our issue of October llth, 1912, was first started 
it worked as easily as any steam engines did for the first few days, 
and the engineers were satisfied with the results. After three 
days, however, the zinc boilers, owing to the heat of the sun, 
softened. They could not stand the increased temperature, 
and consequently the plant had to be stopped. They must have 
obtained, he thought, a temperature of 200 deg. higher in Egypt 
than they did in America. That, however, did not discourage 
them, although it was disappointing to lose time. They knew, how- 
ever, perfectly well that they could construct boilers which would 
take higher temperatures, so they put the plant in charge of an 
engineer and proceeded to construct cast iron boilers which would 
stand the heat. They expected to have those boilers put in by 
May 15th, and to have the plant in full running order by June Ist. 
In future, however, the boilers would be pressed out of a single 
piece of steel tubing. The reason why they had installed cast 
iron boilers was the facility with which they could obtain them. 
When the sun got to work on their reflectors at six in the morn- 
ing they would have steam by 6.15. If they got the sun to work 
on water in the boilers at noon they would have steam in three 
minutes. A sun-power plant could be built of any size from 
25 horse-power up to 100,000 horse-power, or even larger. If 
they wanted more power it merely meant covering a larger area. 
For every acre of ground covered they could obtain 250 horse- 
power, so that if they wanted 1000 horse-power they would have 
to cover 4 acres, and so on. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia, 

AL through last week fresh work came in regularly, 
and activity continued satisfactory in all the principal trades. 
The engineering and construction shops report themselves 
crowded with work, and prospects are favourable. At a recent 
meeting of the Steel Convention employment was stated to be 
atisfactory in the semi-finished steel industry, and the business 
in railway material is animated. Existing orders in heavy 
railway material for inJand and foreign consumption exceed 
those of last year by 490,000 t. ‘The Siegerland iron ore industry 
is in a healthy condition. Red iron ore of 50 per cent. content 
stands at M.14.50 p.t., free at mines, and is readily consumed. 
Comparatively small supplies in foreign ore have been imported 
to the Siegerland. ‘The blast furnace works are rather in 
arrears with the execution of orders ; some sorts of foundry pig 
have hecome co scarce that small lots can only be obtained at 
an advance of M.5 p.t. on the current prices. A rise in the 
output of pig iron will take place shortly, as one of the leading 
works is going to blow in an additional blast furnace. Deliveries 
in semi-finished steel in the Siegerland have been rather slower 
than desired ; plates stand at M.105 to M.107 p.t. at works. 
Although scrap iron is largely consumed by the steel works, 
the desired improvement in prices has not yet taken place. 
In heavy plates as well as in medium sorts a healthy business 
is being transacted, but the terms of delivery are rather shorter 
than before, rarely exceeding eight weeks. Sheets ara in strong 
request, and the mills are exceedingly busy, up to twelve weeks 
being asked for delivery. In the Siegerland sheets are quoted 
from M.142 to M.147 p.t., while heavy plates stand at M.132 
to M.135 p.t. Business on foreign account has been somewhat 
hampered by the political troubles and uncertainty. In bars 
a healthy trade has been done, production being rather lower 
than consumption ; very long terms of delivery are the order of 
the day, and rates have been firmly maintained. 


List Quotations. 

The following are the current prices per ton free at 
works :—Spiegeleisen, 10 to 12 per cent. grade, M.82; white 
forge pig, M.69; iron for steel making, M.72 to M.74; Germaa 
Bessemer, M.81.50; German foundry pig, No. 1, M.77.50; 
the same, No. 3, M.74.50; German hematite, M.81.50 ; common 
basic bars, M.122 to M.125; basic hoops, M.145 to M.150; 
heavy basic plates, M.132 to M.135; steel plates for boiler- 
making purposes, M.142 to M.145; sheets, M.142 to M.147.50; 
drawn iron or steel wire, M.127. 50. 


Steel Convention. 
The sales of the Steel Convention in February this year 
were 141,000 t. semi-finished steel, as compared with 162,734 t. 
in January; 227,000¢t. railway material, as compared with 
229,821 t. sectional iron, 138,000 t., as compared with 535,625 t. 
in January, 1912; deliveries per working day were about 
21,080 t., compared with 20,600 t. in January, 1912. 


The German Coal Market. 
Demand and sale in all descriptions of engine fuel have 
been most satisfactory during the week now past; in coke 
and briquettes an excellent business was also done. 


Austria-Hungary. 

There is still an absence of enterprising spirit in the 
different branches of the iron and steel industry, and prices 
here and there have been wanting in firmness, Coal maintains 
the healthy condition of preceding weeks, 


The Iron Market in Belgium. 


Although both inland and foreign demand have been 
a little less active than in last month, prices are well maintained 
in most instances. For basic 89f. to 91f. p.t. is quoted ; foundry 
pig stands at 91f. to 92f. p.t.; forge pig, 85f. to 86f. p.t. Output 
in pig iron for 1912 shows a fair advance compared with the 
year before ; in forge pig only is a decrease noticeable, 47,900 t. 
being produced in 1912, as compared with 90,950t. in 1911. 
The output in basic was 2,199,250 t. for 1912 and 1,964,100 t. 
in 1911, and the production in foundry pig was 97,750 t. last 
year, as compared with 51,070 t. in 1911. A slow demand only 
comes in for serap iron, best sorts not fetching beyond 67. 50f. 
p.t. Semi-finished steel is readily disposed of at 106s. p.t. 
f.o.b. Antwerp. Stocks in girders have dwindled down to a 
mere nothing, heavy purchases having been made recently ; 
bars and plates, however, are somewhat dull, and prices have 
become a shade easier. For iron bars £6 p.t_ is quoted for export, 
and basic bars have gone down to £5 18s p.t. in some instances ; 
steel rolls stand at £6 13s. p.t. In plates a slight falling off in 
quotations can also be noticed, heavy steel plates realising 
£6 11s. pt. for export, while sin. sorts fetch £7 to £7 2s. p.t. 
Inland quotations for basic bars are 170f. to 175f. p.t., and for 
steel plates 177.50f. to 182.50f. p.t. An extensive demand 
continues to come in for hoops ; for export £7 2s. p.t. is quoted, 
free Antwerp, and the inland quotation is 190f. to 200f. p.t. 
Brisk activity continues at the engineering and construction 
shops. 


Strong Tone in France, 

Private orders have been coming im a little less freely 
of late, but a number of Government contracts of weight have 
been obtained, and further heavy purchases are about to be 
made for marine requirements. There is talk of four battleships 
that are to be ordered in the course of this year. From all the 
principal departments of the iron and steel industry full activity 
is reported, and the number of orders secured guarantees good 
occupation for at least some months. Plates have been rather 
less animated than during previous weeks. In the Paris retail 
business the following prices are quoted :—Iron and steel bars, 
215f. to 220f. p.t.; special sorts, 225f. to 245f.; hoops and 
girders, 240f. to 260f. p.t.; plates of 3mm. and more, 250f. to 
260f. p.t. Basis quotation for merchant bars in the northern 
and eastern districts is 185f. to 190f. p.t. The total output 
of pig iron in France during 1912 was 4,826,533 t., as compared 
with 4,426,460t. in the year before; output in steel was 
4,136,942 t., compared with 3,680,613 t. in 1911. Production 
in semi-finished steel was 2,064,072 t.; in merchant bars 
675,250 t.; in girders and sectional iron 641,720t.; in rails, 
bolts, and nuts, 492,767t.; and in plates 501,859t. Export 
in pig iron last year rose from 104,352 t. to 216,895 t. Exports 
in iron ore were 8,318,312 t., as compared with 6,676,092 t. 
and 4,794,194 t. in the two preceding years. At the beginning 
of this year 131 furnaces were in blast out of 159 existing, the 
daily output being 14,845 t.; during the same period last year 
113 blast furnaces yielded only 13,000 t. per day. 








RoyaL AGricuLTuRAL Socizry or ENGLAND.—Intending 
exhibitors in the Implement Department at the Society’s Show 
to be held at Bristol from July Ist to 5th next are reminded that 
the entries close on Thursday, March 20th, 1913. Entries for 
the trials of hand power machines for applying dry insecticides 
or fungicides in powder form to bushes or trees also close on 
the same day. The regulations and forms of application for 
space are now ready, and will be forwarded on application to 
Thomas McRow, Secretary, 16, Bedford-square, London, W.C. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification ts without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment. give 
notice at the Patent-office of opposition to the grant of the Patent. 





PUMPING AND BLOWING MACHINERY. 


24,347. October 24th, 1912.—ImMPpROvVEMENTS IN PUMP AND 
Srmitar Pistons orn PLunGeErs, Robeit Allen, of Lynwood, 
Kidmore-road, Caversham, Oxfordshire. 

The body A of the piston or plunger is grooved circumferen- 

tially to a sufficient depth to receive a packing comprising a 

series of metallic inner segmeats B and a series of vulcanite 
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outer segments C, which are supported by the inner segments. 
Expanding wedges or chokes D inserted at the joints are tipped 
with blocks of vulcanite D', which are formed with segmental 
side portions § fitting the same bore as the shanks E of the 
wedges in which the helical expanding springs F ave enclosed. 
A modification is also described.—February 19th, 1912. 


STEAM GENERATORS. 


5000. February 28th, 1912.—-IMPROVEMENTS IN AND RELATING 
TO STEAM BOILERS AND OTHER LIKE Furnaces, Alfred 
Thomas Groves, of 30, Queen’s-crescent, Sunderland, and 
Arthur Dalrymple, of 8, Co-operation-terrace, Sunderland. 

The back portion of the rear fire-bars A is formed into an 
inclined fire-grate back A!, and their back ends are furnished 
with a projection or lug B, whereby they are individually 
supported upon the bridge plate C. This inclined fire-grate 
back of the fire-bars is provided with air inlets D for access 
ot air from the ashpit below. On the top of the bridge plate is 
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an L-shaped bracket E, which serves to retain a layer or layers 
of fire-bricks F, which are fitted in the angle formed between 
the upstanding flange of the bracket and the back ends of the 
fire-bars on the top of the bridge plate for the purpose of reducing 
coal consumption. A circumferential groove C is formed around 
the edge of the bridge plate, which is filled with cement or fine 
ashes to form an air-tight joiat, thereby ensuring the air curreats 
passing through the air spaces D in the inclined back fire-grate 
portion A! and impinging against the fuel at the back of the fire- 
grate effect its complete combustlon.—February 19th, 1912. 


INTERNAL COMBUSTION ENGINES. 


4343. February 2Ist, 1912—AN ATTACHMENT FOR Car- 
BURETTERS OF INTERNAL COMBUSTION ENGINES TO GIVE A 
Rich MIxtTuRE For Stow Running, Fred Badcock, of 110, 
Woodville-road, Thornton Heath, Surrey. 

The apparatus, which in effect forms a by-pass between the 
float chamber of the carburetter and the induction pipe or 
passage between the carburetter and the engine, consists of a 
four-way piece adapted to be fixed to the float chamber of the 
carburetter, so that two of the ways lie in the vertical plane 
and two in the horizontal plane. The lower vertical way A is 
in communication with the interior of the float chamber by means 
of a hole or passage, and the upper end of the way is restricted 
to form a small orifice or jet B. One of the horizoutal ways 
C is of larger diameter than the other D, the larger forming 
the air inlet and the smaller the outlet for the mixture. The 
way C is connected with any source of air supply, preferably hot, 
and the other way D is adapted to be connected to the induction 





pipe of the engine, on the engine side of the throttle valve in the 
pipe employed to control the running of the engine. In the 
upper vertical way F there is aset screw O, the function of which is 
to regulate the area of the inlet to the choke tube and the mix- 
ture outlet and thereby the ratio between the air inlet and the 
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mixture outlet. It will be seen that with this apparatus the 
more the choke tube is opened (by the set screw F) the more 
the ratio between the air inlet C and the mixture outlet D is 
decreased until the choke tube is fully open.—February 19th, 
1912. 


20,649. September 10th. 1912.—IMPROVEMENTS IN THE 
Coouinc or INTERNAL ComBusTION ENGINES, S. P. A. 
Societa Ligure Piemontese Automobili, of Turin and 
Genoa, Italy. 

The body of the centrifugal pump A and the circulation 
passages B and C are formed in one piece with the block D 
enclosing the cylinders, and the fan E is secured on the same 
shaft F as the vane wheel G of the pump. The rotary movement 
is transmitted by the driving shaft H to the pump and fan E 








through toothed pimions K, L, M, of which K is keyed on the 
driving shaft H and Mare keyed on the shaft F, which carries 
the vane wheel and the fan, whilst the pinion L runs loosely 
on the valve gear shaft O. The number and dimensions of these 
pinions vary according to the velocity to be imparted to the 
pump and fan. By means of the pipe 8 the pump draws water 
from the radiator T and delivers it through the pipe B into the 
block D of the cylinders, whilst the fan E forces a current of air 
through the radiator T.—february 19th, 1912. 


TURBINES. 


10,567. May 3rd. 1912.—ImMPROVEMENTS IN STEAM TURBINE 
Guanps, Karl Baumann, of 64, Cavendish-road, Chorlton- 
cum-Hardy, in the county of Lancaster. 

A is the turbine shaft supported in a bearing to the left of the 
drawing not shown. B the central portion of a turbine 
wheel secured thereon and adapted to rotate in the turbine 
easing. C is the casing of the gland which is provided with the 
ordinary labyrinth packing D. E is a lantern space located at 
the end of the gland which is nearest the shaft bearing. The 
lantern space is connected through piping F G to a water ejector 











H, of which J is the inlet pipe for water and K the outlet. 
L is a second lantern space which is nearer to the inner end of 
the gland than is the lantern space E, and which is connected 
by pipe S with the atmosphere. It will be readily understood 
without further explanation that the water ejector H will 
maintain a slight vacuum in the lantern space E, which will 
operate to prevent the flow of steam outward through the gland 
from the turbine towards the bearing and any steam which 
reaches the lantern space will be condensed by the condenser 
and discharged through the outlet K —February 19th, 1912. 


DYNAMOS AND MOTORS. 


3105. February 7th, 1912.—lMPROVEMENTS IN CONTROLLING 
DyYNAMO-ELECTRIC MACHINES RUNNING AT VARIABLE 
Sprereps, Herbert Fraser Foster, of Stanley House, West-hill, 
Epsom, Surrey, and Alfred William Sharpe Pocklington, 
of 47, York-street, Westmins'er. 

In order automatically to control the current use is made of 
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part of the magnetism of one of the field magnets F. A series 
coil A is employed carrying the main current from one of the 
brushes H. It is wound on a hinged keeper B. The hinged 
keeper B with winding A and contact C constitute a “ clapper.” 
The field F of the shunt coil E E becoming excited in the usual 
way when the proper speed and therefore voltage has been 
attained, an attraction will be set.up between the clapper and the 
tield F, which will cause the clapper to make contact with 
the terminal G and G' of the machine thus making connection 
to the battery. The series coil of the clapper will then become 
further magnetised by means of the main current flowing 
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but with the opposite polarity to the main field magnetism, 
and thus be powerfully held in position and in contact with the 
terminal G against the tension of an adjustable spring 8. Should 
the speed fall below the normal so as to cause the voltage of the 
dynamo to become less than that of the battery the current from 
the battery will pass into the series coil A in a reverse direction, 
thus reversing the polarity of the keeper B, and thereby not 
only neutralising the attraction of the keeper, but also repelling 
the latter from the main field. This action will be further 
assisted by the spring S, which resists in the first place the 
attraction as aforesaid.— February 19th, 1912. 


9210. April 18th, 1912.—IMPROVEMENTS IN AND RELATING 
TO ALTERNATING-CURRENT Morors, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C. 

The diagram shows the invention applied to a single-phase 
commutator motor. A represents the rotor or armature. 

There is a pair of brushes for each pole. The brushes X. X 

are connected directly together to form a short circuit, and the 

brushes Y, Y are similarly connected to form a second short 
circuit parallel to the first. B, B represents the inducing wind- 


ing on the stator which produces a magnetisation in 
line with the rotor short circuits. C, C represents the excit- 
ing winding which is in two sections, each connected 


between the brushes of one pair X Y. When the motor 
is in operation, the inducing winding B, B induces a 
eurrent in the main or working circuits of the rotor, that is, the 
short-circuited portions between brushes X, X and the brushes 
Y, Y. The rotation of the rotor in the field of the inducing 
winding generates a_voltage between each pair of brushes X, on 











which is impressed on the exciting winding CC which winding 
produces the field magnetisation of the motor. The amount 
of this excitation and consequently the field strength and 
motor speed, may be controlled by moving the brushes X, Y 
away from or toward each other, as indicated in dotted lines. 
The motor arranged as shown has no starting torque, since 
there is no voltage induced between a brush X and its adjacent 
brush Y until the motor is running. In order to superpose a 
series characteristic on the motor either for starting purposes 
alone or both for starting and for running, all the commutator 
brushes may be shifted in the same direction so as to bring the 
line of the rotor short circuits at an angle to that of the mag- 
netisation of the inducing winding BB, as in an ordinary 
repulsion motor, or the same effect may be produced by shifting 
only two diametrically opposite brushes X, Y, or special con- 
nections may be used for obtaining the series characteristic. 
There are three other illustrations.—February 19th, 1912. 


TRANSMISSION OF POWER. 


3853. February 15th, 1912.—ImprovEME Ts IN FLEXIBLE 
CovuPtines, Edward Smith, of S. E. Saunders, Limited, 
engineers, of East Cowes, Isle of Wight, and Samuel Edgar 
Saunders, of East Cowes. 

In the drawings A indicates the socket member of the coupling, 

B the ball member, and A', B' the shafts to which the members 

are respectively fixed. ‘The socket member A is formed in two 

parts, the division being on a line through the centre of the 
socket in a plane at right angles to the axis of the shaft, the two 
parts being provided with flanges C, C designed to be connected 
together by boits D, D. Between the two flanges are formed 
recesses E, E into which pins F, F, which, as shown, are of 
cylindrical shape, are inserted, the inner ends of the pins pro- 
jecting into the interior of the socket. Each of these pins 

F, F has a lug or stud G upon it, designed to engage in a corre- 

sponding hole H in one of the flanges C so that when the pins are 

placed in position between the flanges and the latter are clamped 





together the pins F, F cannot move outwards. The ball member 
B im the socket is provided with a series of slots or grooves I, I, 
with which the pins F, F engage, so that motion imparted to one 
part of the coupling will be transmitted to the other part, the 
slots allowing of any slight movement which may take place 
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between the two shafts owing to the latter not being in true 
alignment. In practice the ends of the pins F, F, which project 
into the slots I, 1, are advantageously provided with rollers, 
not shown in the drawing, to avoid any unnecessary friction 
between the said pins and the walls of the said slots.—February 
19th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 





5856 March 8th, 1912.—IMPROVEMENTS RELATING TO THE 
IMPREGNATION AND COATING OF ELECTRICAL APPARATUS | 
with InsuLaTING Material, Harry Winthrop Turner, | 
of Nutsford Vale Works, Manchester, 8.E. 

The same reference letters in the two views indicate the same | 
parts. Two vessels A, B mounted at the respective ends of 
rocking arms or balance levers C are provided, the vessels being 
in communication with one another both at their upper and 
lower ends by pipes or conduits D, E fitted, if desired, with 
eontrol valves or cocks F, G, H. Each of tha vessels A, B is 
titted with a detachable cover I, and if desired with filling or like 
apertures with valves thereon. In use the rocking arm is tilted | 
so that one vessel is raised above the level of the other, and into | 
the raised vessel the armature, field coils, transformer coils, or 
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other articles to be treated, and which may be supported on racks 
or like parts, are inserted, they having been previously heated 
ina stove. The lower vessel is filled with the insulating varnish 
or material in a fluid condition. A varnish barrel J is secured 
upon the —— and is connected by a conduit K to the 
lower pipe E communicating between the vessels A, B. The 
covers of the two vessels are secured in place and the rocking 
arm tilted so as to raise the liquid containing vessel and to lower 
the vessel with the articles in it. The raising of the liquid 
containing vessel causes the liquid to flow therefrom to the other 
vessel and to come into contact with the heated articles. The 
latter will, on account of the temperature, be expanded so that 
the insulating fluid, whch will become thinner as its tempera- 
ture rises, will thoroughly impregnate the whole of the same. 
Further, the heating of the air and varnish in the apparatus, 
results in an increase of pressure which is beneficial for the 
impregnating process. When the work cools and contracts 
the cellular air spaces will be filled in and the whole work be 
covered with an even coating of insulating material. The 
pressure in the vessels may ke raised by means of air pumps.— 
February 19th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent office Official Gazette.) 





1,047,153. Devicz ror Vaporisinc or GasiryInc Hypro- 
CARBON Liguips, E. B. Benham, New London, Conn., 
assignor to Hydrocarbon Converter Company, New York, 
Y., a Corporation of Deleware.—Filed December 16th, 

08. 

The device comprises @ tube of porous material and two other 
tubes of substantially impervious material arranged the one 
inside the porous tube and the other outside it, there being a 
space between each of the latter tubes and the adjacent surface 
of the porous tube. Means are provided for delivering the liquid 
to be vaporised to one of these spaces, there being a discharge 
duct leading from the other space. Means are also provided 
for circulating a heating fluid in heating proximity to the tubes, 





and for passing the heating fluid through the interior of the 
innermost tube. A helical divider within the innermost tube 
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divides the interior thereof into a helical passage for the flow ot 
the heating fluid. There are ten claims. 


1,047,266. TuURBINE-DRIVEN HEticopTEerR, G. Mees, Charlotien- 
burg, Germany.—Filed February 12th, 1910. 

The nature of the invention is sufficiently explained in the 
single claim, which is as follows :—‘* A turbine driven helicopter 
comprising an apertured screen, an axially extending rotatable 
shaft, a first turbine-like propeller wheel fast on said shaft, 
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a second turbine-like propeller wheel rotatable around the shaft, 


| means for rotating the wheels in opposite directions, a spider 


carried by the screen, and a thrust bearing interposed between 

said spider and shaft.” 

1,048,311. Exsaust Motor, C. F. High, Madison, Wis.— 
Filed June 26th, 1912. 

A casing is mounted on the crank shaft and means are provided 
for connecting the casing with the exhausts of the cylinders. 
A rotor is mounted in the casing and fastened to the crank shaft 
for forming the fly-wheel of the engine. This rotor has pockets 
in its periphery for receiving the exhaust gases from the engine 











as they are delivered to the casing, and rotary motion is imparted 

to it thereby. Blades are connected to the rotor, and means are 

provided for conducting the gases to the blades after the gases 

have acted upon the rotor for imparting additional power to the 

rotor. There are five claims. 

1,048,440. Bascure Briper, F. J. Beni, St. Petersbura, 
Russia.—Filed February 20th, 1911. 

A counterweight is arranged to bear upon the short end of the 
bridge. A pair of parallel links are pivoted to the top of thie 
counterweight and a similar pair of parallel links are pivoted 
to the bottom of it. A guiding frame connected with the short 





end of the bridge has two parallel uprights, to which the pairs 
of paralle] links are connected, and also a pair of horizontal 
parallel bars guided by supports mounted on the bridge. There 
are seven claims, 
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coMBUSTION PUMP FOR CHINGFORD RESERVOIR 


rCTED Y SIEMENS BROTHERS DYNAMO WORKS, LIMITED, STAFFORD 
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THE NEW RESERVOIR AT CHINGFORD. 
No. II.* 


THE opening ceremony of the reservoir was per- 
formed by the King and Queen last Saturday, and was 
a success in every way. Their Majesties drove all 
the way to and from Enfield Lock partly in open 
carriages and partly in closed motors, passing on the 
outward journey through the East of London. On 
arrival at the reservoir the Royal party mounted 
to the crest of the embankment near the pumping 
station and then proceeded to a stand which had 
been erected within the reservoir and close along- 
side the stepped inlet channel. After prayers by 
the Bishop of St. Albans and the reading and pre- 
sentation to the King of a framed copy of an address 
by the Water Board, his Majesty read his reply, and 
then, by pressing the upper portion of a specially 
designed gold cigar lighter—which had been adapted 
for the occasion to act as a means of the starting 
of the pumps in the pump-house—caused the water 
to enter the reservoir. All five pumps quickly got 
to work, and the water rushed down the channel in a 
foaming white torrent. The cigar lighter had evidently 
been appropriately designed to represent a model 
of a portion of a Humphrey pump. Apparently all 
the pumps were working to their full capacity, so 
that the reservoir was for some time being filled at 
the rate of about 7} million gallons per hour. The 
arrangements for keeping the river at such a level 


clined slope. The stepped channel is contracted from 
this width to a width of 30ft. in a horizontal length 
of 29ft. 6in. After this, to its termination in a 
horizontal length of 40ft., the width of 30ft. is main- 
tained. At the end of the stepped channel there is 
an apron which for a length of 14ft. 9in. is of the same 
width—30ft.—as the stepped channel. It is then, 
however, widened out suddenly to 60ft., the length 
of this portion being 28ft. 3in. This forms the ter- 
mination of the apron, the outer edge of which is 
provided with a concrete toe 3ft. deep. The general 
batter of the stepped slope is 3 to 1. On either side 
of the slope there is a stepped brick wall down to 
the point where the channel becomes 30ft. wide. 
The copings of these walls are of granite just near the 
top and of concrete further down. For the remainder 
of the length of the channel these side walls are made 
sloping and not stepped. The copings on these 
portions of the wall is of concrete 2ft. 3in. wide by 
Yin. deep, and the level of the top of the coping 
coincides with the slope of the bank of the reser- 
voir. The steps are formed with brindle brick 
paving 2ft. 9in. wide, and with concrete treads 15in. 
wide. The rise of the steps varies from 18in. at the 


top to 12in. about one-quarter the way down, which 
dimension is maintained to the bottom. On either 
side of the channel the inner slope of the reservoir 
is lined for some little distance with concrete pitching. 
This extends down to the end of the smaller dimen- 
sioned apron. 





that this quantity of water could be taken_from it 
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A word or two regarding levels at this-point may be 


6ft. 6in. thick. This brings it below the level of the 
delivery pipes. It then batters out on the side away 
from the reservoir till the thickness of 7ft. 3in. is 
reached, and this is maintained for a depth of 5ft. 3in. 
It then batters on both sides till it is 8ft. thick and 
keeps so for another 5ft. 3in., after which it batters 
out on both sides to 9ft., this thickness being main- 
tained for a depth of about 9ft. It then batters 
quickly in to 6ft. thick, the depth at this thickness 
being rather over 12ft., and then comes the final 
batter inwards of both sides to form the key at the 
bottom of the trench in the London clay. 

It was, we believe, originally intended that the 
inlet pipes should finish with their orifices pointing 
directly upwards, so that the water could overflow 
into the receiving chamber all round the circumference 
of the pipe, which would naturally have’ been hori- 
zontal. As a fact, however, this course was not 
pursued and the pipe, instead of ending in a right- 
angled bend, is only bent through an angle of about 
45 deg. In addition to the five 48in. pump delivery 
mains, there are two other smaller pumping mains 
which also deliver into the same chamber. These 
mains, which come from one of the Board’s well 
pumping stations further up the Lea Valley, are 
taken up one on either side of the central 48in. main. 
They are 15in. in diameter and are arranged with 
their delivery lips at the same angle as those of the 
main pipes. By means of these pipes well water 
can, if necessary, be pumped into the reservoir. 
The delivery chamber is surrounded at the level of 
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without draining the channel dry had been excellently | 
carried out. The river was very far from being in 
flood, and unless some provision had been made 
it would have been impossible to abstract this amount 
of water for any length of time. Asa fact, everything 
worked without a hitch and reflected the greatest 
possible credit on all those concerned. The only 
thing to mar the proceedings was a cold blustering 
wind, but this did not prevent a very large assembly 
of guests to witness the proceedings. 

In our last issue we described the construction of 
the reservoir itself and discussed the pumping plant. 
We shall now proceed to allude to the remaining works 
which are incidental to the scheme. First of all, | 
we may refer to the drawings in our two-page Supple- | 
ment. Among these are those relating to the inlet 
to and the outlet from the reservoir. We mentioned 
these briefly in the first article, but they are well worthy 
of more extended notice. The inlet is situated at 
the north-west corner of the reservoir. The five 
delivery pipes from the pumps are laid in the side 
of the embankment and are covered over with earth. | 
They are 48in. in diameter and they deliver the | 
water into a brickwork chamber at the top of the | 
embankment. This chamber is provided with a | 
granite sill stretching right across its width, and the | 
water flowing over this reaches an inclined slope down | 
which it passes to a stepped channel which descends | 
to the bottom of the reservoir. The width of the | 
chamber is 52ft., which is also the width of the in- 
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Fig. 21I-DETAILS OF INTAKE FROM THE LEA NAVIGATION 


of interest. The ground level at the foot of the 


outer embankment is 54ft. above Ordnance datum. | 


The top of the embankment level is 76ft. above 
Ordnance datum, the height of the embankment 
therefore being 22ft. The level of the apron at the 
bottom of the stepped delivery channel is 43- 5ft., 
and since the top water level provided for is 71- Oft. 
above Ordnance datum—this being the height of the 
granite sill of the chamber containing the delivery 
pipes—-it follows that the maximum available depth 
of water at this point is 27ft. 6in. The centre line 
of the delivery pipes before they turn upwards 
up the embankment is 49-25ft. above Ordnance 
datum, and they are therefore well below ground 
level. They are spaced at 10ft. 3in. centres, and 
continue up the embankment parallel to one another. 
The embankment beneath them and beneath the 
delivery channel is not made of earth, but of what 
the Board’s specification termed third quality 
concrete. The slope at which the pipes are laid 
is at an angle of 2 to 1. Under each of the joints of 
the pipes, which latter are of cast iron, is a concrete 
anchor block. Over the centre pipe is a stairway 
5ft. wide made of blue Staffordshire -bricks, there 
being a wall on either side with a concrete coping. 
This stairway gives access to the top of the embank- 
ment. : 


The puddle wall, which it may be said embraces | tion of the intake channel under construction. 


and rises above the delivery pipes, is at this point 
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|the top of the embankment by a balustraded wall. 
We now pass to the inlet channels which lead the 
| water to the pump-house. As we have already said, 
| there are two of these, one coming direct from the 
|river Lea and the other from. the Lea Navigation. 
|The intake from the Lea branches off southwards 
| from the river at a point just below Enfield Lock 
| and quite near the Government Small Arms Factory. 
It is some 550ft. in length, and just before reaching 
|the pumping-house it makes a right-angled bend 
| to the westward. For the greater part of its length 
| it is about 49ft. wide, but it narrows in at the end 
| most remote from the river. Its two banks are formed 
| by means of concrete walls built up on heavy concrete 
| foundations 4ft. wide by 3ft. deep let into the clay. 
| The inside walls are lined with masonry in cement 
|and they have a batter of 1 in 4. The walls are 
| crowned with a concrete coping 18in. wide and 8in. 
| thick. At the present time there is one line of 
| grid screens stretching across the channel, so as to 
| arrest floating bodies and to prevent their being 
| taken into the pump wells. This screen is fixed 
just before the bend in the channel to which we have 
|already alluded. There is provision for another 
| line of screens, but this has not yet been put into 
| effect. One of the views in the half-tone Supplement 
| which accompanied our last issue showed the termina- 
The 
| two masonry arches seen lead to a sluice chamber 


slightly different in shape to that. employed, as | which now contains a set of balanced sluices by means 


the embankment, For the top 9ft. it is about 


' explained in our first article, for the remainder of | of which the supply to the pump-bouse can he entirely 


cut off. These sluices revolve on a central pivot, 
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gearing. Beyond 


and are actuated by means of worm 
concrete channel, 


them runs a rectangular covered in 
which extends the whole length of and is parallel to 
the pump-house. From it branch off five channels, 
one leading to each of the five pump wells, and each 
channel is controlled by means of a sluice valve, 
the spindle of which is brought up above and is 
actuated from ground level. 

There are four cast iron sluice gates, each measur- 
ing 5ft. 3in. wide by 6ft. 9in. deep, and when closed 
they stretch right across the channel opening, stops 
being provided to prevent over-travel. Each central 
pivot has at its top a quadrant worm wheel and into 
each quadrant gears a worm, all the four worms 
being carried on a 2}in. horizontal shaft, which is 
driven from both ends by means of capstan wheels 
through single reduction gearing. The}bottom bear- 


== 


underground parallel to the pump-house, and into the 
eastern end of which the inlet from the river Lea 
delivers, as already explained. The length of the 
restricted portion of channel, which we may say has 
a maximum depth of 4ft. 6in., is about 650ft. It is 
straight excepting for a slight bend at the delivery end. 
Connection is made with the other intake channel 
through three sluice valves, the spindles for which are 
brought above ground level, as are those of the valves 
controlling the flow to the pumps. 

The flow of the river Lea is a very varying quantity. 
It may, on occasions, be as much as one hundred 
times what it is at others. Consequently, not only 
does the water level fluctuate in the river itself, but 
in the Navigation Channel also, and it was accordingly) 
level in the 


necessary to arrange to govern the 
latter. This has been brought about by means of an 
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Fig. 22—SECTIONS OF THE CHINGFORD RESERVOIR EMBANKMENT 


ings of the centre pivots are interesting, as will be 
seen in the drawing given in our Supplement. 

The inlet from the Lea Navigation, which latter, 
it will be seen from Fig. 2 on page 269 of our last 
issue, runs approximately from north to south at 
the western side of the reservoir, was a more compli- 
cated affair altogether. No water can be taken from 
this source for pumping into the reservoir unless the 
flow exceeds a certain amount. Accordingly, it was 
necessary to construct a long concrete weir with its 


crest at an elevation arranged to come at a level 
47-25ft. above Ordnance datum. When water flows 


can be diverted into an inlet channel 
running to the pump-house. The weir and its acces- 
sory works are shown in the engraving, Fig. 21. It 
is nearly 96ft. wide at crest level, and it was necessary 
to erect a bridge over it for the purpose of forming a 


over this it 


overflow weir which is situated at a point not far 
from the south-western corner of the reservoir and 
from the Ponders End pumping station of the Board, 
as will be seen in the plan of the reservoir—-Fig. 2 
already alluded to. This weir is shown in one of 
the engravings in our last week’s half-tone Supple- 
ment, and inasmuch as it is very similar in construc- 
tion to the intake weir just described, there is no need 
to refer to it at greater length in the present instance, 
except to say that the bridge has fifteen spans of 
10ft. each. 

We referred in Article I. to the general cross section 
of the embankment and puddle wall, and in order 
to make the matter more clear we now give in Fig. 22 
a typical section with an enlarged section of the upper 
portion. These will require no further explanation. 
A word or two further may, however, be said regard- 











towing path. Accordingly, seven brindle brick piers 
2ft. 3in. wide were arranged across its width, so as 
to leave eight channels each l0ft. wide. On these 
piers were erected eight reinforced concrete arches, 
forming a bridge on which the towing path was 
made, this latter being protected on each side with a 
hand-rail. 

The inlet channel commences with a width nearly 
equal to that of the weir, but it is gradually narrowed 
down until at a point about 106ft. from the centre 
of the bridge it is constricted to a channel 19ft. 6in. 
wide at the top and 17ft. 9in. wide at the bottom, 
and it continues with these dimensions until it reaches 
the western end of the supply channel whick runs 


| reservoir 





Figs. 23 and 24-CONTRACTORS’ LOCOMOTIVE 


ing the central embankment which divides the 
into two halves. This is nearly 1900ft. 
long, and has, as we have said, no puddle wall. It 
is about 200ft. wide at the bottom and slopes up with 
a 4 to | batter on each side so as to leave a passage- 
way 15ft. wide at a level of 76ft. above Ordnance 
datum, or 5ft. above top water level. In the centre 
of its length is arranged a culvert with its invert 
ilevel 38ft. above Ordnance datum. This culvert 
| has an irregular oval cross section, both axes of the 


| oval being 8ft. long, and the horizontal axis—or, in 
other words, the greatest width—coming about 
The 


; one-quarter of the height from the invert. 
| culvert is formed as a tunnel in a block of concrete, 





which is 12ft. 9in. wide and 13ft. 10}in. high, and 
which is rounded at the top. It is arranged directly 
in line with a central channel which is excavated 
in a wavy line on the floor of the reservoir and which 
runs from the inlet to the outlet. There are two 
subsidiary culverts 3ft. in diameter. These are 
arranged in the dividing embankment, one ahout 
200ft. from each end. 

The outlet arrangements next claim attention. A 
view of the outlet with its valve towers was given in 
one of our last week’s Supplements, and drawings of 





































the whole are given inthis week’s Supplement. The 
outlet forebay, which_has a length of 100ft. and a 
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Fig. 25—AUTOMATIC OUTLET VALVE 


maximum width of 18ft., battering in towards the 
bottom, is formed of concrete, and has an apron of 
the same material 25ft. long. There are two valve 
towers, the centres of which are arranged 76ft. apart. 
These tower shafts are taken well down into the 
London clay, the floor level at the bottom being 71ft. 
below the level of the top of the embankment. The 
shafts are square in cross section, each side of the 
square having a length of 18ft. at the bottom. This 
length remains the same all the way up the inner 
valve shaft, but the length is decreased in steps 














towards the top of the outer valve shaft. They are 
formed of conérete, and have a central vertical 
shaft 10ft. in diameter running from top to bottom. 
The bottoms of the two shafts are connected by a 
tunnel 5ft. in diameter driven in the clay, the invert 
level of this tunnel being 5ft. above Ordnance datum. 
It will be seen that one of the valve shafts is sunk 
actually through the slope of the embankment, 
and is therefore inside the puddle wall. The latter 
is, we may say, reinforced on the reservoir side at 
this point by means of a wall of concrete 6ft. thick, 
which is taken down to the bottom of the puddle wall, 
and hence well into the London clay. The other 
tower has an extension of the embankment formed 
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round it. 
slope—and will hence, at times, be surrounded by 
water-—it was necessary to connect it with the top 
of the embankment by means of a reinforced concrete 


pridge. This bridge has a span of 20ft. and is 6ft. 
wide. Its parapets are reinforced to act as girders 


supporting the decking. 

There are two sets of discharge pipes arranged so 
that the centre line of the upper pipe is 8ft. 9in. 
above the centre line of the lower pipe. The pipes 
leading from the reservoir into the inner valve shaft 
are each provided with two sluice valves, one at each 
end, These valves are worked by méans of spindles 
reaching up to above the level of the embankment. 
The outer valves are worked by means of capstan 
wheels arranged on a platform cantilevered out from 
the valve tower. The inner valves are worked by 
similar wheels inside a valve-house at the top of the 
The valve-houses are eight-sided, and have 


tower. 
Like the shafts themselves, they are 


domed roofs. 
of concrete. 
valve shaft tower there is a graduated dial, by means 
of which the .exact height of water in the reservoir 
may be ascertained at a glance. The valves them- 
selves are 36in. in diameter. It might be wondered 
how it comes that two sets of valves are arranged 
for the inner tower. The explanation is, however, 
quite simple. The outer valves are fitted as a safe- 
guard, so that if at any time the inner valves required 
repairs the water from the reservoir might be entirely 
shut off. 

The water coming from the reservoir enters the 
inner- valve shaft through the pipes and valves, 


passes down to and through the 5ft. tunnel, and | portion is about the usual 1 to 2 to 4 mixture. 


As the first tower comes in the embankment 


In the house at the top of the inner | 
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| 
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the surrounding land might take place. From the 
upper 36in. valve an emptying main is led to the 
river Lea diversion, which, it will have been realised, 
runs along the east side of the reservoir and passes 
quite close to the south-east or outlet corner. 

There still remain to be described the river diversion 
and the various other water-conveying channels 
which form part of the scheme. The account of 
these we must postpone to a future article, but before 
leaving the reservoir and the pumping works we must 
record our appreciation of the excellent manner in 
which everything has been designed and carried out. 
In every instance the work is substantially planned 
and ably executed, and though, naturally, there is 


| a good bit of clearing up to do, especially just round 


about the pumping station, the undertaking has 
nothing of an unfinished look about it. The whole 
scheme exhibits the complete grasp of requirements and 
the first-class workmanship which havé always been 
associated with London water supply undertakings, 
whether they have been the work of the old companies 
or of the Water Board, and we heartily congratulate 
Mr. Bryan and his assistants as well as the contractors 
on their production. 

We have mentioned in the text and references 
will be found on the drawings to different qualities 
of concrete. We are enabled for the information of 
our readers to give the proportions of the materials 
used in these different qualities. The’ first quality 
concrete was mixed in the proportion 620 Ib. of 
Portland cement to a cubic yard of shingle passing 
a 4in. mesh and retained on a lin. mesh and half a 
cubic yard of sand passing a fin. mesh. This pro- 
The 








Fig. 26—CHAIN DRIVEN CONTRACTORS’ 


rises in the outer valve shaft, in which two 36in. 
valves are arranged at exactly the same levels as 
the valves in the inner shaft. 
from the lower valve to the outlet channel. The outlet 
to this main is controlled at its delivery end by an 
automatic valve which is illustrated in the accom- 
panying engraving, Fig. 25. This valve works by 
means of a float and governs the rate of flow into the 
outlet channel. It is completely closed by the action 
of its float when the top water level is 3in. below the 
top of the coping of the outlet channel, and the valve 
is fully open until the water rises within 12in. of the 
top of the coping. Under normal conditions the out- 
let of water from the reservoir will be controlled from 
the valves inside the outlet shafts, but should these 
be raised too quickly or should for any reason the 
discharge from the reservoir exceed the capacity of 
the outlet channel the automatic valve will come 
into operation and would ultimately entirely shut 
off the discharge with the exception of a certain 
amount which is always allowed to pass through nine 
Jin. holes drilled in the body of the valve casting. 
The reason for these relief holes is that, were they not 
there, should the head from the reservoir for any 
reason increase suddenly, causing the water in the 
outlet channel to rise quickly, the valve would close 
with a bang and cause considerable water hammer 
in, and possible rupture of, the outlet main. As a 
fact, the discharge from the valve will ordinarily be 
throttled in such a manner that the float will seldom 
rise to its upper 'imit and actually close the valve. 
It will be understood that without such an arrange- 
ment inconvenient flooding of the outlet channel or 
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| second quality concrete is mixed in the proportion 


of 380 1b. of Portland cement to a cubic yard of 
ballast, being in about the proportion of about 1 to 6}. 
The third quality was mixed in the propertions of 
270 lb. Portland cement to a cubic yard of ballast, 
being in the proportion of about 1 to 9. The cement 
was obtained in bags containing 2 ewt., and the pro- 
portioning was effected by using the bag containing 
this weight as the unit and adjusting the amount of 
sand, shingle, or ballast, as the case might be. The 
cement was emptied out of the bags and stored in 
bulk. It was refilled into the bags for use and weighed 
in the presence of an inspector. 

With regard to the methods of construction used 
in connection with the reservoir, we may say that 
electric driving was largely resorted to. A generating 
station was erected to the eastward of the reservoir, 
and transmission lines were fun on posts to various 
parts where power was required. Electricity was 
found of irmmense use in various ways, and was 
especially valuable in connection with small pumping 
plants which could be readily moved from place to 
place when it became necessary to lift water from the 
workings. The material for constructing the em- 
bankments was partly got into position by means of 
cranes and trucks running on rails laid on the top of 
the embankment as it was built up. Of the other 
machinery used, we would mention an endless bucket 
scraper which we believe was actually employed on 
the Manchester Ship Canal. Finally, we would draw 
attention to two most curious locomotives as instances 
of the skill of the contractors in making good use of 
everything which came ready to their hands. The 





accompanying engravings give views of these engines. 
The first—shown in Figs. 23 and 24—became locally 
known as the “ Coffee Stall,’”’ a name which it must 
be admitted was appropriate. It was made up of 
an old launch boiler, constructed by Plenty and Son, 
of Newbury, at some remote period in the past, 
and the engine drove on to the front axle through a 
chain. Notwithstanding its patchwork nature, we 
understand that this locomotive did excellent service. 

The other engine—which is shown in the engraving, 
Fig. 26—-was equally, if not more, curious, and is 
even now in operation and doing good work. Its 
boiler, which is of antiquated design, was made by 
John Fraser and Son, of Millwall, and it is working 
at the somewhat astonishing pressure of 140 lb. to 
the square inch. The engine, whatever was its 
original réle, was certainly not intended for driving 
a locomotive. It has more the look of a winch 
engine, and is placed to one side of the frame, not 
being wide enough to go right across it. It has two 
cylinders, arranged horizontally. These drive a 
shaft carrying a toothed wheel, which drives by chain 
on to one end of a countershaft, the other end of which 
carries a sprocket wheel which in its turn drives by 
another chain on to a toothed pinion on the front axle. 
The four wheels of the bogie are coupled. 








THE DRAINAGE OF EGYPT. 
By Sir HANBURY BROWN, K.C.M.G. 
No. IL. 


On February Ist, 1913, Sir William Willcocks 
delivered a lecture before. the Khedivial Geo- 
graphical Society, in Cairo, entitled, ‘The Drain- 
age of Egypt on Sound Lines.” The lecture is 
a criticism of the drainage scheme for Lower 
Egypt, which the Government of Egypt is now 
carrying out. But incidentally it ‘also criticises 
past policy, stigmatising as a “vicious system” tbe 
method of controlling the flood discharges of canals, 
begun in 1886 and persisted in up to 1890 by 
Sir W. Willcocks himself, and consistently followed 
by his successors ever since. The lecture also recom- 
mends a return to the basin system for the reclama- 
tion of the low-lying waste lands immediately to 
the south of the shallow lakes along the north margin 
of the Delta. It also magnifies the merits of lift 
irrigation as contrasted with free flow, and eulogises 
the former as a “ blessing in disguise.” The lecture 
is not only a challenge to those responsible for present- 
day projects, but also to those who handled the irriga- 
tion reins fifteen years ago. And so this article is the 
answer to the challenge on behalf of the irrigation 
staff of “ fifteen years ago.” It wiil be found that 
Part I. of this article agrees with Sir:W. Willcocks as 
to sound principles of drainage and other matters 
connected with it, but Part II. makes a counter- 
attack on him for his assault on his colleagues and 
successors in the Irrigation Department of Egypt. 

The new Government scheme of. drainage.—For 
those who interest themselves in irrigaticn, questions 
it is a matter of regret that the publication of the 
Irrigation Reports of Egypt has of recent years been 
so belated. The Reports for 1911 and 1912 may 
explain what the Government scheme of drainage is, 
and may give good reasons for its; adoption; but 
those Reports have yet to be distributed. Meantime 
the critic of the Government’s scheme can state his 
case, while the means of replying to his criticism are 
wanting to those who are not in the secrets of the 
Ministry of Public Works in Egypt. If Sir W. 
Willcocks’ representation of the Government project 
conveys a correct impression, he has certainly been 
given a favourable opportunity of exercising his 
critical powers. From the contents of the lecture 
it would appear that the Governiment scheme for 
the drainage of the Delta is to ereet two powerful 
pumping stations, one on lake Mareotis and the 
other on lake Borullos, and by their means lift all the 
escape, drainage, rain and reclamation water of the 
whole Delta into the sea. But this impression must, 
of course, be an incorrect one. The Gharbieh pump- 
ing station is to be capable of lifting 7,100,000 cubic 
metres a day, “ discharging it into the sea.” The 
cultivated area of Gharbieh Province is about a 
million feddans. Consequently the drainage allow- 
ance, if for Gharbieh alone, is at the rate of 7 cubic 
metres a feddan, too low a figure for the bare drainage 
if all the land were fully reclaimed, and altogether 
insufficient to allow for the escape water of canals, 
rain and the run-off water used in land reclamation. 
There are, besides, 190,000 feddans of waste land, 
not included in the above figures, waiting for reclama- 
tion. Clearly there is no use in discussing a project 
so vaguely apprehended. But that in no way pre- 
vents a study of the lecture on the subject, though 
it limits discussion to criticism of the lecturer’s 
views. while the Government project remains unassail- 
able until it is brought into the open. 

Lecturer’s criticisms of scheme.—But whatever the 
facts about the Government projects may be, Sir W. 
Willcocks maintains that the principle of the project 
is wrong from an economical point of view and for 
other more weighty reasons. He represents that a 
large proportion of the area can, with a properly 
devised project, be drained by gravitation, and that 
only the drainage water of the remainder need be 
pumped. When Mr. E. W. P. Foster was Inspector- 








300 


THE ENGINEER 





Maron 21, 1913 








General of, IrrigationTin’ Lower Egypt in 1894, he 
proposed the digging of the Khairy drain in the 
Behera Province with the object of diverting into 
lake Edku the drainage of an area of 133,000 feddans, 
which hitherto had found its way into lake Mareotis, 
so that the drainage water of this area might flow into 
the sea by gravitation, and expenditure in pumping 
be, to some extent, saved. The economical advan- 
tage is obvious. 

Sir W. Willcocks further points out that there are 
two things needful to a perfect system of irrigation 
in Egypt, namely, an abundant supply of the rich 


flood water to the fields, and efficient drainage. He 
charges the Egyptian Government with having 


adopted a drainage scheme which is unfavourable to 
the first desideratum. He also points out that the 
reclamation of lands by surface washings or by rice 
cultivation would throw so great a strain on the 
proposed pumping stations that land reclamation 
would be checked by restrictions to an «undesirable 
extent. 

- Requirements of Egypt.—A liberal supply of red 
water during the flood season, efficient drainage 
throughout the year, and an allowance. of water in 
winter and, if circumstances permit, in summer, in 
excess of that required by the standing crops, suffi- 
ciently generous to allow for the reclamation of 
uncultivated tracts, are peculiar blessings which its 
irrigation engineers should seek to bestow on Egypt 
as its ideal endowment. Does the Government pro- 
ject secure this ideal ? That is what those interested 
in Egypt would much like to know, the question 
having been raised in the lecture room of the Khedivial 
Geographical Society in Cairo and in other quarters. 
An irrigation scheme which takes no account of drain- 
age would, in these enlightened days, be condemned 
as incomplete. A drainage scheme which takes no 
account of irrigation would come under like condemna- 
tion. 

The lecturer's recommendations.—However, it is 
Sir W. Willcocks lecture and not the unknown 
Government project which is now under review. 
The lecturer explains in general terms what scheme 
of drainage he would recommend for Lower Egypt. 
Until the low lands above sea level, bordering the 
shallow lakes on the north of the Delta along their 
southern margins, have been brought under cultiva- 
tion, he, with much show of reason, considers it pre- 
mature to attempt the reclamation of the lake beds 
by unwatering them. He therefore recommends that 
the main escape drains should tail into the lakes, 
leaving it to the future, when the demand for more 
land is pressing and the fulness of time has come for 
reclaiming the lake beds, to carry the drains in 
embankment across the lakes to the outlets into the 
sea. By these escape drains as much of the excess 
water as the relative levels of land and lakes permit 
would be run off by gravitation into the sea. North- 
wards from the line where the limit of efficient 
drainage by this method is reached, the excess water 
would be pumped at convenient points into the 
public drains, these drains being embanked wherever 
their H.W.L. tops or approaches land surface. For 
the drainage of that part of the Behera Province 
which drains into Lake Mareotis he recommends a 
continuance of the present system, and shows con- 
vincingly what bad business it would be to attempt 
to reclaim the bed of that lake by providing pumping 
power sufficient to unwater it. He further recom- 
mends, for the reclamation of the low lands bordering 
the lakes, the dividing up of the land into suitable 
basins. 

A former official’s view.—It may be worth while 
to show by a quotation from the Irrigation Report 
of 1902—pages 174 and 175—that the then Inspector- 
General of Irrigation held identical views with those of 
Sir W. Willcocks in the matter of general drainage 
principles and the reclamation of the low lands. 
Here is the extract :— 

“The system of embanked public drains flowing 
by gravitation to the sea, into which landowners 
can pump their own drainage, is a more satisfactory 
system, certainly from the public treasury’s point 
of view, than the existing arrangement for the 
Mareotis drainage. There is a large area of land 
uncultivated and untaxed in the north of the Delta, 
which is only a little below the level of land which it 
is possible to cultivate. If the owners of such land 
were to pump their drainage, the land would be readily 
cultivable, provided there be a public drain within 
reach to pump into. All that is required is to sur- 
round the lands by a bank with an interior ditch 
to act as a catch drain, and to set up a pump or pumps 
at the most convenient points for pumping the drain- 
age into the public drain.” The Report then refers 
to a diagram—unfortunately omitted by the editor 
of the Public Works Ministry—‘“* which shows in a 
simple form the system advocated as applied on a 
small scale,” and adds: ‘‘ But there is no reason why 
this system should not be applied on any scale to the 
low lands bordering the lakes. Combined with a 
system of shallow inundation basins, which Sir 
William Willcocks has frequently advocated as the 
proper method of reclaiming these lands, I believe 
much might be done. During flood the land would 
be inundated and given a good soaking, the water lying 
on the land being changed to the extent that the 
available water supply might render possible. At 
the end of October, or during November, this water 
would be escaped, and pumps be then used for com- 





pleting the drainage, so that winter crops could be 
put in.” 

But if, as Sir W. Willcocks points out, all the dis- 
charge water of these basins has to be pumped into 
the sea together with the rain, the escape water of 
canals and the drainage water of irrigated lands, 
inclusive of rice cultivation, the pumping station will 
have to work at very high pressure indeed. 

Pumping by Government.—In. the above extract 
from an official Report it is suggested that the land- 
owners undertake the pumping. To this some 
landowners might have an objection, naturally pre- 
ferring that Government should bear the expense. 
That question being decided in favour of the land- 
owner, there is nothing to prevent Government 
adopting the same system and carrying it out in a 
more thorough, efficient and economical way than 
would be possible to small landowners. A number 
of pumps could be conveniently controlled from one 
central electric station under a Government staff. 
This is the system which Sir W. Willcocks designates 
as ‘* Drainage by Zones,” and of which he is in favour. 

Compromise scheme proposed.—But between the 


Government scheme of giving everyone drainage’ 


by gravitation by means of large terminal pumping 
stations on the one hand and the drainage-by- 
zones system on the other, there is a compromise 
scheme possible which would avoid the extravagant 
proceeding of pumping enormous quantities of 
water that could quite easily flow to the sea 
by gravitation. Let a few main public drains— 
escape - drains—-serving the central and southern 
Delta tail into the lakes or the sea, and be embanked 
northwards from the points where their water sur- 
face is liable to reach ground level. Connect up the 
branch drains serving these upper zones with the main 
public drains, disconnecting them from their lower 
reaches. Connect up the lower reaches into as few 
groups as possible, each group with a common channel 
leading to a Government. pumping station, which 
would lift the water into the lake, sea, or public drain as 
might be most convenient. Such a scheme would take 
advantage of the help gravitation can give and would 
reduce the maximum length of drain leading to the 
pumps. There would be less work to do and it could 
be done more efficiently. The objection to it is that 
there would be a greater number of pumping stations 
for the Government to control. Sir W. Willcocks 
has stated. the objections to the Government scheme 
with perhaps exaggerated completeness and with 
characteristic power of expression. The case for the 
Government scheme has yet to be stated by a com- 
petent champion. 

The compromise scheme here suggested for the 
central Delta would provide free flow drainage to 
almost all lands at Government expense. But there 
would, here and there, be local hollows, relatively too 
low to get perfect free flow drainage. It would be 
open to the owners to pump the drainage of such 
land into one of the public drains by means of a pri- 
vate installation. It would be as unreasonable 
to expect Government to bear the expense of such 
pumping as to expect it to undertake the lifting of 
water for irrigation to relatively high lands above 
the general level commanded by the public canals. 

Such a scheme, based on the principles proposed, 
would possess this further advantage. It would 
permit of the escape water of canals being disposed 
of by gravitation without the aid of pumps, by dis- 
charging it either along lateral escape channels into 
the embanked public main drains or by terminal 
escapes into the lake. Thus would be realised Sir 
W. Willcocks’ “truly ideal state—rich red water 
everywhere and low-level drainage.” But even this 
“ideal state’? would cease to be ideal if the canal 
escapes were made use of to the unlimited extent 
advocated in the lecture. 

Controversy about separation of escape and drainage 
channels.—In ‘‘ Egyptian Irrigation,” second edition, 
1899, the author of the book and the writer of the 
preface displayed a difference of opinion regarding 
the utility of providing separate channels for the 
escape water of canals and the drainage water of 
irrigated lands. By neither disputant was the ques- 
tion of pumping advanced. It was assumed by both 
that the escape water and the drainage water would 
flow by gravitation to its point of discharge into the 
lakes ; the author of the book advocated independent 
channels, the writer of the preface a combined 
channel. The disposal of surplus water in the zone 
where drainage by gravitation became impossible 
and pumping became a necessity, was not in question. 
Sir W. Willcocks has now accepted the channel of 
combined function, and has named it an escape 
drain. He considers the arrangement of utilising 
one channel for both descriptions of excess water 
an ideal one when pumping the drainage forms part 
of it. In the compromise scheme proposed above 
there has been reached the agreement to which the 
writer of the preface said “looked hopefully 
forward’’ in April, 1899. The higher southern 
half of the Delta would discharge both its escape 
water and drainage water into one or more combined 
escape-drains which would get rid of the excess by 
the aid of gravitation alone. The lower northern 
half of the Delta would depend on pumps for its 
drainage, which would be carried to them in channels 
reserved for drainage alone, and the higher escape 
water of canals would, as in the southern half, be 
separately disposed of by gravitation. 





Government would. thus obtain economy and effi- 
ciency, and landowners drainage at Government 
expense. 

Land reclamation by basins.—Into such a scheme 
as that outlined above a resort to the method of land 
reclamation by basins would introduce a complica- 
tion. But arrangements could be made for discharg- 
ing the basins direct into the lake, so that the drains 
leading to the pumps should not have this extra 
volume to carry and the pumps should not have jt 
to lift. From the official document already quoted 
it will be seen also that Sir W. Willcocks is not alone 
in his advocacy of basin reclamation for the low land 
adjoining the lakes. In 1886 Sir William Garstin 
also recommended the same basin system for the 
reclamation of the salted tracts round about San «| 
Hagar, and other irrigation officers have made like 
recommendations from time to time. But when 
Sir W. Willcocks talks about restoring basins in Lower 
Egypt his audience imagines he is advocating the 
general substitution of basin for perennial irrigation, 
a policy which in 1888 he was credited with supportiny 
in a more extreme form than it was probably con- 
ceived by himself. For this reason a certain pre- 
judice has been created which is opposed to due 
consideration being given to proposals of his which 
seem to be of the same nature. But the application 
of the basin system.to wide tracts of waste land with 
the object of reclaiming it is an altogether differen 
matter to ‘a return to the partial system of basin 
irrigation by which Lower Egypt. was irrigated pre- 
vious to 1820.” 

There may be rival schemes of drainage and land 
revlamation that may be preferable to those recom- 
mended by Sir W. Willcocks, but at any rate his 
proposals receive support from others beside himself. 








INSTITUTION OF NAVAL ARCHITECTS. 
No, II.* 
THERE was a full attendance when the meeting 
was resumed in the hall of the Royal Society of Arts 
on March 13th. Lord Bristol (President) occupied 


the chair. 

The first paper on the agenda was that by Sir 
Charles Parsons, “‘ Mechanical Gearing for the Pro- 
pulsion of Ships,’ of which we give a large portion 
below. 

THE subject of the application of steam turbines with mechani- 
cal gearing to ship propulsion has already been brought before 
the notice of this Institution in papers read by the author in 
1910 and 1911. These papers described the experimental 
installation in the cargo st Vespasian, the ful 
results obtained with which have since that time led to consider- 
able development in this type of propulsion. It is the object 
of the present paper to give an account of the progress that has 
been made up to the present time. 

Geared qatbine propulsion is in this country now well advanced 
beyond the experimental stage. There are already in actual 
service cargo steamers, Channel steamers and warships, to- 

ther representing a total of about 26,000 horse-power developed 

y steam turbines and transmitted through mechanical gearing, 

and there is at the present time under construction turbine 

inery and hanical gearing representing a transmission 

of over 120,000 horse-power, including two installati of over 
20,000 horse-power each. 

Geared turbines have been fitted in two Channel steamers 
for the London and South-Western Railway Company’s service 
between Southampton and Havre, the s.s. Normannia and 
s.s. Hantonia, of 1900 tons displacement, having a shaft horse- 

wer of 5000 at a service s of about 18 knots. These 
installations were fully descri in @ paper read before this 
Institution by Professor J. H. Biles in 1912. They continue 
to show an economy, as compared with other turbine steamers 
on the same service, of about 40 per cent., due ly to increased 
efficiency of turbines, partly to increased efficiency of propellers 
with the lower revolutions adopted, and partly to improved form 
of vessel incidental to the reduction in boilers and the adoption 
of twin screws. The Normannia’s gearing has been recently 
inspected after st ing over 26,000 knots, and was found to 
be in perfect condition ; no wear whatever can be detected. 

Geared turbines have also been installed in three Channel 
steamers for the Indian ferry service between India and Ceylon, 
in accordance with designs and specifications prepared by the 
late Sir William White. The first of these, the s.s. Curzon, 
has successfully passed her speed trials and considerably exceeded 
the speed guarantee undertaken by the builders of the vessels 
and propelling machinery, Inglis and Co., Glasgow. The 
reduction gear was made by the Parsons Marine Steam Turbine 
Company. 

A cargo steamer built for the Cairn Line by Messrs. Doxford, 
Sunderland, has been recently fitted with an installation of 
geared turbines similar to that adopted in the Vespasian, con- 
sisting of two turbines, a high-pressure and a low-pressure turbine 
in series, capable of developing about 1600 shaft horse-power, 
which is transmitted through mechanical gearing to a single 
propeller shaft at 63 revolutions per minute, the speed of the 
vessel being about 10} knots. It is interesting to notice that 
a coal consumption trial has been made with this ship running 
side by side with a sister ship, the s.s. Cairngowan, with exactly 
similar boilers and propeller, but with triple-expansion recipro- 
cating engines, the coal supplied being of the same quality and 
measured in the same way on both ships, and the geared turbine 
ship has shown a saving of 15 per cent. in the coal consumption.+ 

So far no limit in regard to the surface speed of the teeth has 
been discerned, and there is no evidence of any limit to the 
power that can be transmitted by mechanical gearing with 
gear wheels suitably designed. It appears that this type of 
propulsion can be adopted with advantage in all classes of work 
ranging from low-speed cargo steamers to high-speed destroyers 
and battleships and liners of large powers, and there can be 
little doubt that it-will be extensively employed for all classes 
of ships in the near future.t , 

For the purpose of observing as closely as possible the practical 
requirements in regard to accuracy of cutting of gear wheel 
teeth, two gear-cutting machines were installed in the works oi 
the Parsons Marine Steam Turbine Company in 1910. With 
these machines, which were built by William Muir and Co., 
Manchester, tooth faces are automatically generated by the 
process known as “ hobbing.’”’ These two machines have. 

















* No. I. appeared March 14th. 

+ The geared turbine ves el to which the author is here referring is the 
s.s. Cairnross, a fully-illustrated description of which was published in our 
issue of March 7th, 1913.—Ep. Tue E. 

t Some very brief particulars, accompanied by illustrations of various 
arrangements of geared turbine machinery on board different classes of 
vessels here followed.-—-Ep, THe E 
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since they were installed, cut gear wheels representing a trans- 
mission of about 50,000 horse-power, and the experience thus | 
vained in this work has enabled several important improvements | 
to be made to them. Two similar machines were installed in 
the works of ©. A, Parsons and Co., Heaton, Newcastle-on- 
yne, for the manufacture of geared plans for the driving of | 
electrical generators, rolling mills, works shafting, &c. 
Examination of the teeth of gear wheels which have been 
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i Lie A is 
Fig. i—Oscillograph Record from Helical Gear 


running for some little time, transmitting large powers, shows 
the work to be distributed over the teeth with fair uniformity, 
and confirms the opinion expressed by the author before this 
Institution in 1910 in his reply to the discussion on the first 
of the papers above referred to, that with double helical gear 
such devices as floating frames for the pinions or hydraulic 
pistons to distribute the load equally over the pinion bearings | 
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are capable of affording. Fig. 1 is reproduced from a photo- 
graph of a microphone Pe anal record obtained from a 
double helical gear wheel by suspending over the gear case a 
microphone connected with an oscillograph. It will be observed 
that definite notes are produced. In the particular case illus- 
trated the frequency was found to be 160 times the number of 


| revolutions of the wheel, and its source was traced to the parent 


gear of the gear-cutting machine, viz., the single worm and the 
160 teeth of the worm wheel which rotated the table on which 
the work was mounted while the wheel was being cut. The 
inaccuracies of this gear were carefully measured, and found to 
be co-periodic with the worm wheel teeth, and to have a double 
amplitude of about four-thousandths of an inch. 

In the case of the’ gear wheel referred to above, as there did 
not appear at the time to be any means of removing the irregu- 
larities from the teeth, and very silent running was desired in 
this instance, stiff springs were fitted above and below the 
bearings, having a small amount of initial compression and 
permitting a movement of about s)oin. as the load was increased 
to its full value. The pinions being thus flexibly supported, 
noise and shock were to some considerable extent intercepted 
instead of being transmitted to the structure of the gear case. 

It was recognised, however, that spring supports were an 












































Fig. 2. 
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are totally unnecessary, the natural elasticity of the supporting 
structures providing all the ace dati ry, assuming, 
of course, reasonably accurate alignment of the shafts, the 
pinions are in all cases connected to their turbine shafts by 
flexible couplings, which allow them longitudinal freedom, and 
this in itself, with double helical gears, ensures that the load is 
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GEAR HOBBING MACHINE WITH CREEPING TABLE . 
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imperfect remedy, the real remedy being a higher degree of 
accuracy in the teeth. To attain this it was necessary either 
greatly to increase the accuracy of the parent gear or to devise 
means of cutting which did not reproduce the errors of the 
parent gear, and, what is still more important, avoided periodicity 
in the residual errors. It was obvious that progress along 
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practically equally divided between the right and left-hand 
ortions of the gear. 

Careful investigations have been made of the causes producing | 
noise, with the object of removing such causes and obtaining a 
silent gear. ‘These investigations show the noise to be due to 
‘light inaccuracies inthe teeth, the order of aecuracy required 
ior silent gearing being higher than present gear-cutting machines | 
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either of these lines, or possibly along both at once, would result 
in valuable improvement of mechanical gearing for the trans- 
mission of large powers at high speeds. it is doubtful whether 
at the present time a worm and worm wheel drive of the strength 
pg ren in gear-cutting machinery can be relied upon to have 
a higher degree of accuracy than the drive of the machine 
referred to above but by the use of multiple drives, such, for 


instance, as several worms driving one worm wheel, it will be 
readily seen that these errors would, to a considerable extent, 
compensate each other. 

An improved method of cutting gear wheel teeth has, however, 
been developed by the author and his colleagues, which must 
now be described. Primarily, it aimed at destroying the perio- 
dicity of the errors, but incidentally it also accomplishes a 
considerable reduction of the errors themselves present in the 
parent gear. It will be seen that in the process ordinarily 
adopted, in which the work is mounted on a table rotated by 
means of a worm and worm wheel, the latter being attached 
permanently to the table, the errors will be some function of 
the angular position of the work, and therefore lie in planes 
through the axis of rotation; and if, as is mostly the case, 
the errors of the parent gear are periodic, these planes will lie 
at equal angular intervals, and will come into mesh periodically. 
Now, it will be seen that, if the work is given a small steady 
advance in relation to the table, the errors, instead of lying in 
planes through the axis, will lie in spirals around the wheel, 
and that when put to work they will be obliterated and leave » 
true wheel. 

Fig. 2 is an illustration of the adaptation of this new principle 
of cutting to an existing gear hobbing machine. A secondary 
table is mounted on the original table of the machine and given 
| a creep in advance of 1 per cent. in relation to it by means of 
| the train of gearing shown, the main worm driving the lower 
| table being driven at 1 per cent. less speed, so as to secure the 
same rotational speed as before the creep was introduced. 
While the most important effect of this arrangement is that the 
errors in the teeth will lie in very oblique spirals around the 
wheel, resulting in great uniformity in the gearing, at the same 
time it has also an important effect in reducing the errors 
themselves. The reason for this is best explained by means of 
the diagram Fig. 3. 

If the periodic error in the worm gear of the original table 
be represented by a sine curve with a period corresponding to 
the teeth of the worm wheel, that is, 160 per revolution, an 
advance of 1 per cent. results in the phase of the error being 
shifted 1.616 of a complete pitch at each revolution of the’work. 
| With the cutter advancing across the wheel, the result is a series 
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of overlapping cuts of varying depth, the maximum depth 
being, say, about four-thousandths of an icch below the mini- 
mum. These have been represented on the diagram, the advance 
of the cutter across the wheel being taken at -,in. per revolu- 
tion, whilst the amplitude of the error, and, therefore, the position 
of the cutter is represented greatly enlarged in the vertical 
direction. It will be seen from this how the lowest position~ 
predominate, and a series of cuspidal ridges remains of about 
one-fifth the magnitude of the original errors. 

With the object of further illustrating the effect of thi- 
successive change of phase, one side of a slab of metal has been 
machined with a fiy-cutter having a broad cutting edge of 
undulating form. ‘The slab was advanced beneath the cutter 
“in. at a time, and at each advance it was also shifted sideways ; 
that is, in a direction parallel to the axis of the cutter, by a 
definite proportion of the pitch of the undulations in the cutting 
edge, this proportion being the same as that adopted for the 
secondary table above referred to. A portion of the slab was 
cut in this manner, the remaining portion being cut with the 
slab advancing directly across the tool without any sideway~ 
motion. The result is clearly seen from the photograph, Fig. 4, 
the deep ridges corresponding to the undulations of the edge of 
the tool being replaced by smaller ridges in a network formation, 
as seen at A in the photograph ; and if we imagine in one case 
two such surfaces as A to be moved across one another, and in 
another case two such surfaces as B in the direction perpendicular 
to the ridges, we obtain an idea of the effect secured by the new 
method of cutting referred to above, and the great advantage 
of the spiral distribution of the errors. 

Both in this illustration and in the diagram Fig. 3 the errors 
have for the purpose of illustration been greatly exaggerated ; 
in actual wheels the errors are so small that it is necessary to 
employ some form of marking such as is used with surface 
plates to bring out the high points on the teeth, but, even so, 
these high points are capable of producing sound. It will be 
seen, however, from the photograph that three things have been 
accomplished ; in the first place, the errors have been reduced 
to about one-fifth of their original magnitude ; secondly, that 
they are spread across the wheel in such a way that periodicity 
is avoided ; and, thirdly, that they consist of cuspidal ridges 
which will be easily reduced by grinding or wear and leave a 
practically true wheel. 

Sir Charles Parsons added some information to that 
given in the paper. He said that a gear cut by the 
new method had just been tried for driving a mill 
in a Scottish works, and the difference in the behaviour 
of the new gearing, and that formerly employed was 
very marked indeed. With further adjustment of 
the machine he believed that gears could be cut which 
would be almost absolutely silent. Up to the present 
time the largest power transmitted on a single pinion 
was 3000 horse-power, and that gear, which had been 
in service for some time, showed no sign of wear. He 
believed that gears to transmit 6000 horse-power on 
one pinion could be successfully cut. The springs had 
been tried in the bearings of a 2000-kilowatt set, 
and the noise was reduced to about one-tenth of what 
it was previously. It might be safely predicted that 
such gears would be very largely used in the future. 
Unless some intermediate apparatus were employed 
the propeller could not be operated at its highest 
efficiency. If gearing were introduced the field was 
open for the introduction of more efficient pitch ratios 
without any undue increase of machinery weights, 
while the turbines and propellers could be run at 
speeds to give the best efficiency of both of these 
units. 

Professor G. H. Biles said he was going to be quite 
elementary for a moment, owing to the misconception 
which still existed, at least in the minds of some ship- 
owners, with regard to the geared turbine. He would 
remind those who were unacquainted with the exact 
problem involved that under the old conditions the 
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revolutions of the propeller had to be reduced to 
meet the needs of the screw, and the turbine efficiency 
was, therefore, low. ‘That pointed to the desirability 
of introducing some method of transformation 
between turbine and propeller. Mechanical gearing 
was originally ruled out for this purpose for various 
reasons, and a gentleman connected with shipping 
interests to whom he had mentioned the subject 
recently looked askance at what he regarded as 
the heresy of introducing a lot of cogs and wheels in 
the engine-room of a high-class passenger ship. 
Success had now, however, been achieved with such 
gearing. In addition to the use of mechanical gear- 
ing, attempts had been made to solve the problem 
involved by electrical means and by hydraulic trans- 
mission, as in the Féttinger system. He had been 
associated with the adoption of the geared turbine 
for two London and South-Western Railway steamers. 
The results in service of those steamers had been to 
show that the anticipated economy from the adoption 
of the geared turbine had been realised. Attention 
had been directed to the noise which, it was said, 
was associated with the working of the geared turbine 
in these ships, but this had been exaggerated by 
rumour, and it was less evident now than when the 
ships were first put in service. There had never 
been any complaint from passengers. The economy 
in comparison with previous direct turbine-driven 
ships was about 40 per cent., but it was well to re- 
member that such a high percentage of economy could 
not be expected in every case. The development 
described in the paper was a very interesting one, and 
it promised very largely to diminish, if it did not 
entirely eliminate, the noise which had been the sub- 
ject of so much discussion. He would point out that 
the adoption of the geared turbine and the possibility 
of werking at correct propeller speeds and forms 
brought with it an advantage which was often over- 
looked. There could be no doubt that in the direct- 
driven propeller the rate of revolution adopted as a 
compromise was very near the limits of cavitation, 
and on service there could be little doubt that the 
advantages with which the employment of the turbine 
should be associated were to a great extent sacrificed 
to cavitation losses. With the geared turbine the 
propeller could be made of the same dimensions as in a 
ship fitted with reciprocating engines. In the case 
of the South Western Company’s ships he had adopted 
a middle course and had fitted 8ft. propellers. Experi- 
ence of the Féttinger system suggested that it would 
have its best field in association with large powers. 

Dr. Foéttinger congratulated the author on the 
ingenious way in which he had overcome the difficulty 
of producing satisfactory mechanical gearing as well 
as the method adopted for applying the gearing to 
high powers. He (Dr. Féttinger) did not, however, 
believe it was necessary to go so far in the sub-division 
of the horse-power per pinion as Sir Charles Parsons 
had done. One of his figures illustrated a plant of 
high power with 18 main turbines. It should be 
possible to achieve the same result with four turbines, 
if it were necessary to have four shafts instead of 
three, for a 60,000 horse-power installation. Then 
he noted that in the case referred to there were eight 
primary bearings per shaft, and, including the gear- 
ing, there were sixteen primary bearings running at 
high speed on high load. This arrangement was not, 
he believed, necessary. In his own system he would 
only have a single turbine on each shaft, and there 
would be only two primary bearings. One great 
advantage of hydraulic transmission was of course the 
abolition of the astern turbine, in which most of the 
blade stripping which occurred took place, largely 
due probably to the sudden inrush of hot steam into 
the turbine casing without any warming up. The 
maximum horse-power which had been dealt with on 
one primary shaft with the Féottinger. system 
was 10,000. This form of transmission had 
been adopted by the Hamburg-America Company 
for an Atlantic liner. The gearing had been tested 
on the bench during a run of fourteen days by the 
Hamburg-America Company, up to the full load of 
10,000 H.P. The efficiency at 6000 H.P. was more 
than 90 per cent. It was found possible to effect 
the change over from full-speed ahead to full speed 
astern, giving 80 per cent. of the ahead power, in 
from ten to twelve seconds. The Hamburg-America 
Line had ordered a second ship to be fitted with the 
hydraulic gear. It would appear that when the com- 
parison was fairly made and the various losses of 
mechanical gearing in the thrust block and with the 
astern turbine were taken into account that the 
efficiency of the two systems was about the same, 
or at all events there was only a small advantage 
remaining with the geared turbine. Moreover, the 
10 per cent. loss with hydraulic transmission could be 
recovered in the form of heat. It was true that it 
was not possible to obtain with hydraulic gear ratios 
of 25 and 30 to 1, but only about 5 and 7 to 1, and 
perhaps 10 to 1 with a little sacrifice in efficiency. 
There was, however, much the same all-round effi- 
ciency. There was, however, much the same all- 
round efficiency, and an advantage over mechanical 
gearing in manceuvring power. 

Mr. de Ferranti said he did not intervene in the 
debate for the purpose of advocating an electrical 
transmission system between turbine and propeller. 
His own opinion was that, except for very special 
cases, electrical transmission was out of the question. 
The fact that there had to be a change from the 





original form of energy into electrical energy, and then 
a second change of form, put electricity out of count 
for almost all requirements in this connection. He 
had latterly been working on the problems associated 
with mechanical gearing, and he arrived at the con- 
clusion that in this method the important factor was 
the accuracy of the gearing. For the purposes of the 
investigation a Schuchardt and Schutte gear generating 
machine was installed at the Sheffield works of 
Vickers’ Limited. Trial wheels were cut on this 
machine, but he came to the conclusion that if the 
position of the gears being cut could be changed with 
reference to the position of the master gear some of 
the difficulties might be overcome. He therefore 
prepared a drawing of a supplementary superimposed 
table. That table was arranged to run slightly in 
advance of the other table, care being taken to elimi- 
nate back lash, and some gears were cut. The result 
was as described by Sir Charles Parsons. It was 
curious that unknown to each other he and Sir Charles 
should have been working on the same lines. His 
own experiments commienced exactly three years 
ago showed that the solution of the difficulty lay in 
producing the correct form of gearing and he believed 
the work which had been done was destined to have 
far-reaching effects on the developments of the 
industry. The new gears made it possible to increase 
the speeds up to 250ft. per second for the teeth, 
which implied an increase in the power transmitted 
for a given weight. Looking at the matter from a 
broad standpoint there seemed to be little doubt that 
in the future all marine propulsion would be through 
tooth gearing 

Sir John Thornycroft was of opinion that the new 
departure described in the paper would prove of the 
utmost importance. The possibility of being able to 
run the gearing at very high speeds was a point of 
great interest. 

Mr. C. J. Blackburn referred to the geared turbine 
steamer being built for the Isle of Man Steam Packet 
Company by Cammell, Laird and Co., Limited, which 
he said was to run between Liverpool and the Isle of 
Man. This company arrived at the decision to fit 
geared turbines in its new steamer after making a trial 
trip in the Normannia. His own view was that the 
noise of the gearing was not nearly sufficient to counter- 
balance the advantages to be derived from tne system. 
There were one or two questions he would put to Sir 
Charles Parsons. One was on the question of lubri- 
cation, which was all important in the case of the 
marine steam turbine. His company had had several 
years’ experience with the Parsons turbine in their 
ships, and had not had the slightest trouble, but it 
would seem that one system of lubrication for gearing 
and turbine was not correct practice. Ought not the 
gearing to be lubricated separately, and in that case 
would it not be advisable to have graphite suspended 
in the oil 2 Some people were rather afraid of flexible 
gearing in large powers, and they might prove a 
drawback to the adoption of the system for large size 
turbines. 

Mr. 8S. 8. Cook referred to the remarks made by Dr. 
F6ttinger on the astern turbine. He was acquainted 
with the details of the investigation made into the 
question of the amount of loss due to the idle running 
of the astern turbine when going full speed ahead. 
The loss was not nearly so great as Dr. Féttinger 
suggested, being not 3 per cent, or even | per cent., 
but only slightly over 4 of 1 per cent. Those experi- 
ments were not carried out on a geared turbine. One 
great advantage of the geared turbine compared with 
the hydraulic system was that there was no limit to 
the transmission ratio. The small range of that ratio 
with hydraulic gear limited the field of application. 

Dr. Féttinger said he recognised that for speeds of 
10 knots and under, and for low powers mechanical 
gearing was to be preferred to the hydraulic system. 

Mr. Thos. Bell believed that there was no limit to 
the power wnich could be transmitted by good gearing. 
The present paper was a reply to the questions which 
had been raised about gearing during the past few 
months. He did not think Sir Charles Parsons had 
claimed the full credit for the improvement now 
effected. Ina ship of 14,000 tons, designed for a speed 
of 14 knots, which was now being built, and which was 
to be fitted with geared turbines, there was a saving 
of 15 per cent. in the weight of the machinery installed, 
and the dimensions of the engine room had been reduced 
by 17ft., as compared with the combination system 
fitted in a sister ship. There was also an economy 
in operation. The noise problem had been carefully 
considered by the owners in this case. In the earlier 
ships designed by Prof. Biles the noise had been 
described as being like “‘a canary singing under 
forced draught.” His company was, however, quite 
prepared to take the responsibility of fitting the new 
system. 

Mr. A. Denny said that the 40 per cent. economy 
was not, of course, due to the gearing. The ship with 
which comparison was made was not a sister ship, 
although it was on similar service. Shipbuilders 
recognised the merits of both the Parsons and the 
Fottinger systems. and they wanted the best they 
could get from the marine engineer. 

Mr. R. G. Walker expressed the hope that full 
particulars of the test, which had shown the economy 
referred to would shortly be available, but he might 
say that the geared turbine ship only required 87-7 per 
cent. of coal used in the ship with which comparison 
was made, 





Mr. Gibson said that the success of the geared tur- 
bine principle might be taken for granted and needed 
no comment, except that it was remarkable that its 
general adoption had been so longin coming. Anyone 
who had tried to produce accurate machine-cut gears 
would appreciate the difficulty in getting a reliab|: 
‘parent’ wheel, and would admire the ingenious 
method adopted to eliminate the inevitable minute 
inaccuracies. As stated in the paper a very im- 
portant and necessary feature was accuracy of work- 
manship, and the success of the geared turbine would 
largely depend on this. He was confident that wit), 
modern practice no difficulty need be anticipated 
as regards noise provided the gearing was true ad 
efficiently lubricated. There were several querivs 
arising in connection with the details of the geariny, 
In the first place, if gears were perfect, would the noise 
or sound be eliminated altogether ? Secondly, the 
fact of 160 shocks per revolution of gear wheel being 
traced to the parent worm wheel of 160 teeth would 
seem to indicate that the parent worm was not pro- 
perly fitted, not necessarily that the parent wheel was 
inaccurately divided. Thirdly, did the material of 
the large gear wheel make any difference in the noise 
produced ? It was usually of drum construction, 
and would naturally respond like a bell or resonator 
to a regular agitation at the rim. Had the experi- 
ment been tried of damping these vibrations, as it 
would manifestly be better to kill the sound at iis 
source than to lag the outside of the gear case? This 
suggested the use of a thicker lubricant between tlic 
teeth. Had it been noticed that the noise diminishe:| 
as the lumps on the teeth, infinitesimal though the, 
were, wore off ? The old dodge of hunting tect) 
should not be neglected. Had any difficulty been 
experienced in driving the high-pressure pinion 
through the large gear wheel when going astern ’ 
He would also ask what wear, if any, had been ol) 
served at the loose couplings between turbine spind|«s 
and pinion shafts? His firm was now completing 
the installation of geared turbines for the Isle of Man 
Steam Packet Company, which had been referred to 
and he hoped the Institution would hear from Mr. 
Chas. Blackburn, the superintendent engineer of that 
company, how the geared turbines of the new vessv| 
the King Orry compared with the reciprocatiny 
machinery of the Snaefell, which was also built by his 
firm recently, and also with the direct coupled tur 
bines of the Viking and Ben-my-Chree. The details 
of comparative working if available would provide 
most valuable data. 

Sir Charles Parsons, in his reply to the discussion, 
said that Dr. Féttinger had done admirable work in 
connection with hydraulic transmission, and the 
very high efficiency which he obtained was a testi 
mony to the high order of work which had been put 
into this system. Dr. Féttinger had referred to the 
losses with mechanical gearing and turbines, but he 
would point out that with a thrust block of the best 
type the loss amounted not to 1 per cent., as Dr. 
Féttinger had stated, but to about one-fifth of 1 per 
cent. The losses in the astern turbine, as Mr. Cook 
stated, were about one-half of 1 per cent. There 
was a rumour in circulation in shipping circles that 
the astern turbine caused trouble; that was not the 
case. If there was trouble on reversing it was 
invariably due to a defect in the ahead turbine, but 
that should not occur. In cargo boats, to obtain the 
most efficient turbine, it was necessary to have 
transmission ratios of 25 or 30 to 1. No doubt in 
certain fields, particularly in combination with the 
internal combustion engine, whether on land or at 
sea, the Féttinger system would be exceedingly useful, 
and he was sure it had a great future. He was ylad 
that Mr. de Ferranti had come to the conclusion that 
mechanical gearing was the best intermediary system 
between turbine and propeller, and that electrical 
transmission was unsuitable on board ship. Mr. 
Blackburn had referred to the question of lubrica- 
tion, and he would say in answer to his questions 
that any ordinary method of lubrication could be 
employed, and it was not necessary to have two 
lubrication systems. The subject of large couplings 
had been raised ; up to the present time the largest 
coupling working on land was one of 12,000 horse- 
power, which had been installed at Lots-road power 
station. They were making a coupling for an 
American power station for 40,000 horse-power. 
These large couplings caused no trouble at all if proper 
lubrication was provided. With regard to the economy 
of 40 per cent. which had been referred to, the actual 
gain due to the turbine was 20 per cent., and perhaps 
15 per cent. might be taken as a fair general saving. 
The noise problem had been discussed ; he did not 
think the views put forward by Mr. Gibson were 
correct. The noise had nothing to do with the 
material or the shape of the wheel. He believed 
the primary cause was the metal gear case which 
transmitted the vibrations to the air of the gear case. 
The gears in the London and South-Western Railway 
boats and in the destroyers Badger and Beaver had 
become much quieter since they were put in service. 
A hunting tooth was always introduced into the 
gears. The stress on the teeth when going astern 
was not greater than at full speed ahead, and it was 
possible to run with three times the normal tooth 
pressure for a short time without any deformation 
of the teeth. It was usual at the present day to 
make the astern power 60 to 70 per cent. of the ahead 
power. 
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The President, in moving a vote of thanks to Sir 
Charles, said it was clear that mechanical gearing 
for the propulsion of ships had come to stay, and 
that the inertia among shipowners had been over- 
come. The paper had produced a most interesting 
discussion. 

The next paper taken was that on ‘‘ Compressed 
Air for Working Auxiliaries in Ships Propelled by 
Internal Combustion Engines,” by Mr. W. Reavell. 
It is dealt with on page 317. 

Professor J. B. Henderson said the question of 
the selection of hydraulic electrical or pneumatic 
inethods of operating auxiliaries was largely a com- 
mercial one. He would point out, however, that: it 
ould seem to be an inefficient method to use a com- 
pressible fluid for such purposes. Should the use 
of internal combustion engines in ships become a 
common practice, it would be necessary to give 
serious attention to the question of driving auxiliary 
plant, and since the winches and steering gear had to 
start with a full pressure at all parts of the stroke, 
an incompressible fluid like water seemed to meet 
the needs of the case much better than compressed 
air. 

Mr. F. R. 8. Bircham said that although the author 
appeared to have made out a good case, yet experi- 
ence showed that the more air power was employed, 
the more disappointing were the results achieved. 
‘That was partly due to the loss of power in compres- 
sion and the enormous loss of power during expan- 
sion. It was clear that if air were used for auxiliaries 
on board ship it should be used expansively and used 
hot. He had recently returned from South America 
on a Royal mail ship fitted with hydraulic gear for 
operating auxiliaries. This method had been adopted 
on the seore of cheapness and efficiency in a steam- 
ship. The simplicity of hydraulic gear over com- 
pressed air from the point of view of the ordinary 
workman was a great advantage. The Royal mail 
installation was quite yood, being very fast and 
absolutely silent in operation. Even in the case of 
a high-pressure system using air expansively, owing 
to the variation in the specific heat of air at constant 
pressure and constant volume, it was absolutely 
essential that any reheating must be done at con- 
stant pressure. That meant the air had to be heated 
as it was used to avoid loss, but owing to the varying 
load of deck winches it was difficult to heat air in 
that way. He was extremely doubtful after seeing 
hydraulic gear in operation of the advantage of using 
compressed air, 

Mr. Reavell said there was little in the discussion 
left for him to answer. He was not recommending 
the use of high-pressure air or expansion, as those 
methods were unsuitable. His intention was to show 
that the use of low-pressure air, which had a relatively 
high efficiency as compared with high-pressure air, 
presented the advantage that no change was required 


with the winch to which seamen all over the world ! 


were accustomed. 

The Jast paper on the agenda for the morning 
session was that by Professor J. B. Henderson, 
“The Energy System Aceompanying the Motion 
of Bodies through Air and Water.” 

This was an exceedingly theoretical paper and was 
too abstruse for the average practical man to follow. 
The object of the paper was to draw attention to 
one or two features of the phenomena accompanying 
the motion of bodies through fluids, which features, 
according to Dr. Henderson, are prominent in the 
mathematical treatment of the subject, but are com- 
pletely neglected in many experimental researches. 
As the title of the paper indicates, the author was 
concerned with the energy systems accompanying 
the motion of the body. He argued that if these 
systems were allowed for in the analysis of the 
experimental results a further insight into the pheno- 
mena would be gained. 

Mr. Sydney Barnaby said the subject raised was 
one which the engineer would have to find out for 
himself, as the mathematician did not seem to be 
able to help him at the present time. He agreed 
with the contention advanced by Dr. Froude. The 
question whether the body moved through a stationary 
1uedium or the medium flowed past the body was of 
no real practical importance—the result was the same. 
Jt was relative motion which had to be considered. 

Professor W. S. Abell did not believe the naval 
architect was so far behind the mathematician as 
the author suggested was the case, particularly those 
naval architects who had passed through the Royal 
Naval College. The energy method of attacking 
the problem was a very useful one, but involved a 
vast number of assumptions. 

Mr. Baker (National Physical Laboratory) said 
he intervened in the debate only because Professor 
Henderson, not content with the attack on theory, 
had extended his criticisms to experimental work. 
He could not pass over that challenge, and he would 
ask Professor Henderson to be more explicit in his 
reply than he had been in the paper as to the import- 
ant points which were not taken into account by those 
engaged in experimental work upon the subject. 
Some of the experiments suggested it would be 
unpossible to carry out, and if it were possible to 
conduct them, could lead to no useful or practical 
esult. 

Mr. R. E. Froude said he would confine his present 
criticism to one particular proposition in the paper, 
one indeed which was not only vital to the main 





practical conclusions, but also had fundamental 
importance with regard to the stream-line theory 
and the study of the energy systems accompanying 
the motion of bodies through fluids. It was recog- 
nised that the body and the fluid system moved 
together at steady speed without any net mutual force 
in line of motion, or any mutual interchange of 
energy. Professor Henderson, however, made with 
regard to it a qualification which was to him new and 
astonishing. He stated, in effect, that this doctrine 
with its absolute denial of energy waste in perfect 
fluid stream line motion only held good so long as 
that body pursued a perfectly straight path, and 
that if the path were curved, the attendant energy 
system suffered a continual derailment, so to speak, 
over the outside of the curve, entailing a continual 
loss of energy which the body had to make good by 
exerting a continual forward force. Thus, for steady 
speed movement of a body in any but a straight 
path, he contended there would be an essential 
resistance, even in a perfect fluid. That qualification 
was an entire misconception, involving a fundamental 
heresy in respect to the stream-line theory. He 
altogether dissented from Professor Henderson's 
contention that the perfect fluid circulations proper 
to the movement of the screw blades, which con- 
stituted the proper measure of the virtual mass of 
the screw in so far as it could strictly be said to have 
any, would not be of the regular, non-resisting‘ 
stream-line type, because that movement was spiral 
in character. He adhered fully to the contention in 
his paper of 1911 that this virtual mass circulation 
due to the screw blades had a perfect strip-thread 
cheracter, and embodied no general axial element 
proper to the helical action. That the virtual mass 
circulation of an ordinary propeller must embody 
some local axial element, in virtue of the thickness 
of the blades and the diameter of the boss was, of 
course, obvious, but that was not matter of question 
in the present controversy. 

Professor Henderson, in his reply, said there was 
no reason why the effects of cavitation at least should 
be the same in the case of a moving body and moving 
water. His special object was to find out the differ- 
ences between large and moderate-sized screws, 
which he believed were due to the presence of the 
energy system. It was important to be able to 
design screws from model experiments, but at present 
designers were working in the dark. 

At the evening meeting, when Mr. Archibald 
Denny occupied the chair, the first paper down for 
discussion was that by Professor W. S. Abell, ‘* The 
Calculation of Stability in Non-intact Conditions.”’ 

This was a paper of comparatively restricted 
interest. Being largely mathematical, it does not 
lend itself to abstraction. Those interested in the 
subject are advised to consult the original. The 
author did not deal with the matter in a general 
form, as this would involve a reference to the stowage 
and nature of the cargo, a feature not only varying 
from ship to ship, but from voyage to voyage of the 
same vessel. The object of the paper was to suggest 
improvements in the calculation of non-intact 
stability. It was hoped that by increasing the ease 
of ascertainment of such data more cortsideration 
might be given to the effect of damage on stability 
than had previously been the case. : 

Mr. G. 8S. Baker said he could not quite follow the 
reasoning in the paper, particularly the references to 
bulkheads to prevent foundering on pages 6 and 7. 
Additional information would make the paper of 
considerably greater value. 

Mr. Cannon suggested an alternate approximate 
method of calculating stability under the conditions 
indicated to that suggested in the paper. 

Dr. Archibald Denny said he had to be somewhat 
guarded in his utterances, being a member of the 
Bulkheads Committee, which had not yet presented 
its report. He would direct Professor Abell’s atten- 
tion to some observations made by Dr. Flamm, who 
had taken great interest in the question and published 
results. He quoted numerous conditions where with 
practical flooding of a compartment almost to the 
point of sinking the ship, the stability was actually 
increased. It was pointed out, however, that in 
very large steamers in which the carrying power was 
improved by increasing the beam and length of the 
ship, where the beam became large in proportion 
to the draught, there was a reversal of this condition, 
and that the ship had Jess stability in the flooded 
condition. As to the influence of deck erections, 
where there was a complete shelter deck and a 
bulkhead deck below that, it was possible to have 
water over the bulkhead deck and still have the vessel 
afloat. With regard to the margin of safety, it had 
not been possible to find out the reasons which 
dictated the action taken by the 1891 Committee, 
and it was probable that the reason given by Pro- 
fessor Abell in his paper was the true explanation. 
The question of permeability had a serious bearing 
on what should be done in the way of sub-division. 

A vote of thanks was accorded to the author of 
the paper, who replied very briefly on the discussion, 
reserving a fuller reply to be made in writing. 

A paper was presented by Baron A. Roenne, 
** Notes on Modern Airship Construction.” 

This is a lengthy paper couched at times in some- 
what obscure language. In his introductory remarks 
the author deplores the fact that a species of rivalry 
exists to-day between the advocates of the dirigible 





balloon and those favouring the aeroplane. To quote 
his exact words :— 

Many experts are apt to take a one-sided view of the capa- 
bilities of their favourite, to the disadvantage of its rivals. The 
result is that both branches suffer more from criticism of their 
opponents than they gain from the advocacy of their friends. 
Baron Roenne no sooner thus makes his plea for the 
consideration of both types of aircraft than he shows 
himself quite as one-sided in the matter of airships 
as others are in the matter of aeroplanes. Two 
quotations will suffice to illustrate his views. Dealing 
with the commercial as distinguished from the mili- 
tary use of aircraft, he says :-— 

Social conditions demand safe and rapid transit, with a mini- 
mum of expense and loss of time. These considerations abso- 
lutely preclude the possibility of solving the problem, for the 
present at least, by any imitation of the flight of birds. Even 
if it were possible to ascend with an aeroplane as easily as with 
a gas-filled balloon, all such contrivances would invariably 
create a feeling of insecurity, as any failure of the machinery 
would necessitate an immediate descent, even if sailing at the 
time over houses or water. The knowledge of being in a vehicle 
which cannot stand still in its proper element is disquieting 
enough. 

A little later we find the following :— 


The opinion prevails that Germany, with her Zeppelins, is 
far in advance of other countries. This is true, but only for 
so long as no other and more practical type of vessel is built. 
Although the Germans enjoy very profitable passenger trips, 
the carrying power and, above all, the safety of these are not 
quite sufficient for serious purposes of peace or war. But it 
is possible to build rigid airships of such dimensions as no one— 
excepting David Schwarz—ever attempted before Zeppelin 
or Schiitte. The one thing needful is, as I have already stated, 
to recognise the most correct solutions with the aid of modern 
appliances, and it will be found that it is possible, even to-day, 
to construct a dirigible airship which shall satisfactorily fulfil 
all reasonable demands made upon it. So much is also certain : 
the way to the desired goal lies through the airship, and not the 
aeroplane. 

The same apparent lack of consistency is noticeable 
elsewhere in the paper. Thus, under the heading 
“ Systems of Construction’? we read :— 

Unfortunately, existing rigid airships have, up to now, always 
been compelled to land during a storm, although they are more 
exposed to danger and damage from the elements when on the 
earth than in the air, just as with mazine vessels, which are 
safer on the open sea during a storm than near the coast, if there 
does not happen to be a suitable port or dock for them. 

Yet the next paragraph but one is as follows :—- 

There is one serious drawback attached to all the three exist- 
ing types of airships. After every trip they must descend and 
rest on land. It is not an exaggeration to say that they are more 
at home on land than in the air, for which element they were 
primarily intended. This attachement tc and dependence upon 
the earth should be unnecessary in an airship. What is required 
is a rigid airship which, in any case of danger, shall sail into that 
domain to which it belongs. 

Having concluded his introductory remarks, the 
author passes on to the main part of his paper, which 
is neither more nor less than a description of a 
gigantic rigid airship which he has designed but not, 
so far, constructed. Under the circumstances we 
do not feel called upon to deal much farther with 
the paper. We need only give a few of the leading 
particulars of the proposed craft. 

The vessel is to have a diameter of 72ft. 3in. and 
a length of 853ft. In other words, we may paren- 
thetically remark, she is to have the same length 
as the Olympic and something over three-quarters 
of that vessel's beam. The total weight »will be 
104 tons, of which 31 tons will represent net lifting 
effort. Accommodation for 200 passengers besides 
the crew will be provided. The airship will be pro- 
pelled by ten petrol motors driving twenty propellers 
and developing 2000 horse-power. The speed will 
range from 32 to 56 miles an hour. The bulk of the 
material employed in her construction, including 
that used for the envelope, is to be “an alloy of 
chromaluminium,’ a substance having a tenacity 
of 25 tons per square inch and a specific gravity of 
about 2.6. The paper was illustrated by three figures, 
which we do not think it necessary to reproduce. 

Mr. W. H. Whiting said that there was a lack of 
information in this country on airship construction, 
and the paper was one for which they ought to be 
indebted to the author, although he was bound to say 
that the information contained in it was of rather 
too general a character. He noted tbat the sheets 
of metal forming the envelope of the proposed air- 
ship were about 5ft. by 3ft., and about one-hundredth 
of an inch in thickness. It would not be easy to make 
such sheets or to weld them together in the way 
described, and it would require a great deal of experi- 
ence, both in working and using such sheets, before 
the material could be depended upon when considera- 
tion was given to the stresses which the metal would 
be called upon to bear. There was a great deal of 
difference between figures obtained in laboratory 
experiments with small pieces of metal, and what 
the metal would be called upon to bear when it was 
worked into a full-sized airship. There was one 
statement in the paper which filled him rather with 
dismay; that was that the longitudinal strength 
was not likely to be called upon to any great extent. 
That was not the experience of airship constructors ; 
and, indeed, experience had been notoriously other- 
wise. The proposed structure was 800ft. in length, 
and there was bound to be great variation of wind 
pressure in that length, so that it was impossible to 
doubt that the longitudinal stresses were of a very 
high order indeed. One of the most speculative 
features about the proposed airship was its great 
size, and he thought it was very necessary to qualify 
the statement of the author, that so far from years 
of experiment and experience being still necessary 
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before an airship of the suggested size could be built, 
it could be done straight away. He was not at all 
of that opinion, and if success was to be achieved, it 
would be achieved by making haste slowly, especially 
when the present position of airship construction in 
this country was borne in mind. 

The author in his reply reiterated his opinion that 
the longitudinal stresses were very small. 

The next paper and the last to be presented on the 
second day of the conference was on *‘ The Longitudinal 
Stability of Skimmers and Hydro-aeroplanes,”’ by 
Mr. J. E. Steele. We shall deal with it in a future 
issue. 

Mr. G. S. Baker opened the discussion. He said 
the subject dealt with one of great interest to those 
associated with the tank at the National Physical 
Laboratory. The author had apparently forgotten 
one of the most important forces which had to be 
considered in the design of hydro-aeroplanes, that 
was the inertia of the machine which had to be over- 
come in reaching the skimming stage. The author had 
also dealt with the question of the shape of the under 
surface and the affect of that shape upon the stability 
of themacnine. He had stated that with camber there 
was a loss of stability, due to the camber of the planes. 
That was not necessary at all; he—Mr. Baker—had 
had calculations made of the extent of camber which 
could be given when climbing without reducing the 
longitudinal stability. The author also dealt with 
the question of propeller thrust, and he pointed out 
that the thrust did not increase after reaching a 
certain amount. 

Professor Henderson asked for additional informa- 
tion both from the author and from Mr. Baker. 
There was no? éxperimental information as to the 
forces acting on planes moving on the surface of the 
water, and it was impossible to apply experimental 
results from submerged planes. 

Mr. Baker said he hoped that in the course of the 
present year he would be able to publish an account 
of the work done on the subject at the National 
Physical Laboratory. 

Mr. Steele in his reply said that the object of his 
paper had been to suggest the lines on which the 
problem of stability might be treated than give 
results, 

A vote of thanks to the author brought the meeting 
to a close, and the conference adjourned until the 
following day. 





THE DIESEL OIL TANK SHIP HAGEN. 


As is well known there has been exceptional activity in 
the construction of oil tank vessels during the last twelve 
months, something like one hundred. or ten times as much 
as in previous years, being built or on the stocks. Of this 
amount of new construction the German-American 
Petroleum Company, of Hamburg, owns one-fourth, and 
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ing rapidly, not only because the Diesel engine is highly 
economical, but because the ships, calling at the oil ports, 
obtain their fuel at low cost. A further advantave is that 
the absence of any naked flames reduces considerably the 
danger of fire. 

The first of the Diesel oil tank steamers built by Krupps 
at the Germania vard and named the Hagen was launched 
on November 28th last, and is the subject of the present 
notice. She is of exceptional interest, because she is the 
first ocean-going oil engined ship of German construction. 
This vessel was built to the highest class of the British and 
German Lloyds under special survey. She is 400ft. long, 
53ft. beam, and 32ft. 4in. deep to the main deck. Her ton- 
nage on summer freeboard is 8200. She has two six-cylinder 
engines, each developing 1500 horse-power at 140 revolu- 
tions, and driving two screws. As shown in the drawings 
herewith, the machinery space is placed well aft, so as not 
to interfere with the tank capacity. 

The ship is built as a full decker with forecastle, bridge 
and poop. The hold. which extends from the keel to the 
‘tween deck, is divided into seven large tanks, and ends 
forward and aft in a cofferdam. <A third cofferdam and 
the pump room—see elevation—separates the tanks into 
three groups, so that different kinds of oi! can be carried at 
the same time without fear of their becoming mixed by 
leakage through the bulkheads. The tanks are further 
subdivided by an oil-tight longitudinal bulkhead. When 
one class of oil only is being carried the three cofferdams 
may also be filled. Between the upper and *tween deck, 
at equal distance from the centre longitudinal bulkhead, 
there runs a tunnel for the whole length of the tank—-see 
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sides forms the so-called summer tanks, in which specified 
light oils may be carried in order to use the ship's capacit 
to the utmost. Each main tank is fitted with a large hate!, 
which is screwed down and would only be opened in the cas: 
of large repairs or if the ship, in the absence of oil, had 1« 
carry general cargo. In these larger hatches are smaller 
hatches provided with openings to receive the loading 
pipes. The summer tanks have only the smaller hatch: 
The gas rising from the oil is led by a pipe high up th: 
masts. In order to prevent too free evaporation of th: 
oil a valve, which is adjusted to open under a predete: 
mined plus or minus pressure, closes the end of the escay» 
pipe on the mast. The discharge of the cargo is effected 
by two steam piston pumps, each of 250 tons per hour 
capacity, by pipes which lead over the side or over the 
stern of the ship. Each tank can be filled or emptied 
separately. The pumps are placed in the space alread, 
mentioned. The oil pumps and their pipes are well separ 
ated from the water pipes, which, moreover, are not led 
through the tanks, so that al! chance of the oil, either by 
leaks or mishandling, mixing with the water and causing 
danger is avoided. Powerful fans for the rapid removal 
of gas from the tanks and tubes are provided, and steam 
pipes fastened to the bottom of the tanks serve for the 
rapid drying of the latter, and also for the rapid smotheriny 
of fire should it break out. 

On the outward journey the oil tanks themselves ar 
used for water ballast, and furthermore two fore peak 
tanks and a large water ballast tank forward are provided 
for trimming. A pump of 100 tons per hour capacity is 
fitted for discharging these tanks. In the after part below 
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of the sixteen tank steamers which are Leing constructed 
to its orders in Germany, three motor ships are of special 
interest. 


cross section, page 305. This passage provides expansion 


room for the oil, and steadies the surface in a sea-way. | 
The use of oil engines for tank ste2mers is spread- | The space between the expansion tunnels and the ships’ 


the engines the Hagen has a double bottom used partly for 
ballast water and partly for fresh water for the auxiliar) 
engines. On exceptionally long voyages fuel oil can be 
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carried in this tank, but for trips between Europe and | 25 that would be carried ina steam ship of the same size. We | they develop 1159 horse-power at 140 revolutions each, 
\merica, for which the vessel is primarily intended, the | give drawings of this vessel on page 304 and below, and some | Each engine has six cylinders and two double-acting 
now tons of fuel carried in the ordinary bunkers is sufficient. | views of her engine room on page 308, but we_ must defer | scavenge pumps, 
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CONSTRUCTIONAL DETAILS OF THE HAGEN 


The accommodation for the crew follows the usual a description of her auxiliary and propelling machinery to The trial trips of the Hagen were run seountly, and ” 
practice in oil tank steamers, but only 12 men connected | a later issue. For the moment it will be sufficient to say | spite of stormy weather a speed of about 123 knots, or 
with the engineers department are needed in place of the | that the engines are two-cycle Germania Diesels, and that | more than the contract by 14 knots, was attained. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


A PAPER on a railway subject at the Mechanicals 
invariably produces a good meeting and discussion. 
Last Friday night's’: meeting was no exception. In 
addition there were distinct signs that stage manage- 
ment had been active prior to the discussion. Whether 
our own recent remarks on the conspicuous absence 
of this quality at the Mechanical’s meetings have 
begun to bear fruit we cannot definitely say. We do 
know, however, that whatever success attended last 
Friday's discussion, and whatever success wil] attend 
the adjourned meeting to be held on the 3rd of next 
month, was and will be due in very large measure to 
the efforts made by certain people outside the circle 
of those directly concerned with the conduct of the 
Institution’s proceedings. 

In opening the meeting the President, Sir H. F. 
Donaldson, made fitting references to the deaths of 
Sir Wm. Arrol and Sir Wm. White. In both cases, 
he said, a message of condolence had been sent by 
the Council to the relatives. 

The usual tiresome formalities, the reading of the 
minutes of the previous meeting and the names of 
newly elected members, were then gone through. 
These terminated, the President called upon Mr. P. J. 
Cowan to read the paper of which Mr. F. H. Trevithick. 
locomotive superintendent, Egyptian Railways, and 
himself, Mr. Cowan, were the authors. A reprint of 
this paper, ‘Some Effects of Superheating and Feed- 
water Heating on Locomotive Working,” will be found 
commenced on page 314. 

After Mr. Cowan had read the paper in abstract, 
the President in moving the usual vote of thanks 
remarked that the experiments described by the 
authors had all been carried out on engines not initially 
designed for the purpose. The superheating and the 
feed-heating gear had been added to actual existing 
engines. This, he thought, was a particularly inter- 
esting feature of the work. 

Mr. G. J. Churchward, locomotive superintendent 
of the Great Western Railway, opened the discussion. 
The reference made by the President, he said, was a 
subject which touched very closely’ himself and his 
colleagues on other British railways. In this country 
they had already designed up to the absolute limit of 
weight, both as regarded the total load which could 
be carried by the permanent way and the load per 
axle. Working as they thus were up to the last gram 
it was difficult to see what they could do if they 
desired to emulate the authors, for the addition of even 
10 per cent. to the weight of many existing locomo- 
tives, such as would be involved by the adoption of the 
Egyptian Railway system of heating the feed and 
superheating the steam, was quite out of the question. 
They were, however, constantly building new engines 
and it was to be hoped that someone would have the 
courage to design and place in service a locomotive 
specially adapted to take advantage of the authors’ 
plans. But it would require to be a new engine, 
intended from the very outset for the purpose. He 
thought the authors had chosen a most appropriate 
season for laying the results of their experiments 
before the Institution and railway engineers. Coal, it 
was true, was only one item in the running of a loco- 
motive, but at its present high price proposals for 
effecting a reduction in the amount consumed, which 
a few years ago might have been thought not worth 
the extra outlay involved should and would receive 
the most careful attention. He could not understand 
how the enormous loss attributed in Figs. 1 and 2 of, 
the paper to “ unburnt fuel” arose. Jt would be seen 
that when the boiler was fired at the rate of 80 Ib. of 
coal per square foot of grate surface per hour, 30 per 
cent. of the heat in the coal was said to be lost by 
reason of the unburnt fuel passing over into the smoke- 
box or ejected from the chimney. He would be sur- 
prised to hear, and would take steps to find out if they 
on the Great Western were loosing anything like this 
amount from the cause stated. On the four hours 
non-stop run from London to Plymouth, there was, 
of course, no opportunity afforded of clearing out the 
smoke-box. Yet they did not have an excessive 
display of fireworks, nor did they find an excessive 
accumulation of cinders.in the smoke-box when they 
came to clear it out. There was certainly nothing 
like a ton or so of unburnt fuel from each trip. He 
thought the authors would have been justified in 
claiming more consideration for the adoption of feed 
heating if only on the ground that it saved consider- 
able wear and tear on the boiler. The heating of the 
feed effected a handsome economy in this direction, 
and even if it resulted in no saving whatever in the 
coal bill, the expense involved in its adoption would, 
he held, be warranted. As regarded the question of 
moderate versus high degree superheating, it went 
without saving that there was more economy of coal 
with the latter than the former. But the higher the 
degree of superheat the greater became the incidental 
troubles, and in especial the greater became the diffi- 
culty of securing proper lubrication, and the cost of 
renewing the piston and valve rings. These difficulties 
seriously detracted from the value of the saving 
otherwise effected, and it was one of the most import- 
ant problems before the railway engineer of to-day to 
determine how much superheating it was worth while 
obtaining. On the Great Western they had adopted 
moderate superheating, say. 120-130 deg. Fah., in 
conjunction with a very high degree of feed heating. 





He could, however, hardly claim to be recovering 
anything like the same amount of heat from the gases 
going out of the chimney, as the authors recovered. 
This was due to the restrictions imposed on the size 
of their engines, and if he had a big enough smoke- 
box at his disposal he would start to-morrow to copy 
the authors’ ideas. In conclusion, he would point 
to the extreme difficulty which faced everyone when 
he tried to compare the experiences of one railway 
with those of some other on any particular subject. 
There was, for instance, no common standard 
whereby a saving made on, say, the Lancashire and 
Yorkshire Railway in any given direction could be 
conpared with a similar saving made on the Great- 
Western. . In his opinion such matters as those dealt 
with in the paper would never be conclusively settled 
to the satisfaction of all concerned until the railways 
of this country adopted the suggestion of one of their 
most eminent managers, and built a locomotive 
between them and tested it on all the different 
systems in turn. 

Mr. George Hughes, locomotive superintendent 
of the Lancashire and Yorkshire Railway, was the 
only other contributor to Friday night's discussion. 
Most of those present, he said, would be fairly well 
acquainted with the engines employed on his system. 
He might say, however, that Lancashire and .York- 
shire locomotives had in general smoke-boxes about 
Sft. 7in. in diameter. Their length was about the 
same and they contained only two pipes. When 
he looked at the designs of the authors’ engines and 
reflected upon what was taking place in the cylinders, 
the complexity of these Egyptian locomotives, 
particularly of that illustrated in Figs. 34-36 of the 
paper, made his hair stand on end. At the same time 
he felt bound to admit that the results obtained 
made his mouth water. The first few pages of the 
paper constituted, he thought, a most valuable 
guide to the practice of feed-water heating and super- 
heating on railway engines, and would be of the 
greatest benefit to all employed in locomotive drawing- 
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offices. It was too often forgotten, yet it could not 
be too often remernbered, that, of the heat originally 
in the coal burnt in the fire-box, about 75 per cent. 
was taken up as heat in the steam, that about 8 per 
cent. was converted into mechanical work on the 
piston, that with saturated steam friction and other 
mechanical losses reduced this figure until only about 
5-6 per cent. of the original thermal energy in the coal 
appeared as useful work at the draw bar, and that 
with superheated steam about 6-5 per cent. was 
obtained at the same point. Fig. 1 of the paper 
clearly brought out the fact that as the boiler was 
forced more and more its efficiency became less and 
less. Bearing this fact in mind he was suspicious 
that the authors’ non-heater engines had been over- 
loaded in the trials and therefore that the heater 
engines had been given an unfair advantage. The 
paper was not easily grasped at a first reading. On 
careful examination it would be found that it covered 
an extremely wide ground. The conditions dealt 
with fell under six different heads. First, there was 
the class of engine with its feed water heated simply 
by the pump exhaust. Secondly, there was this 
engine with the feed further heated by the main 
cylinder exhaust. Thirdly, the engine having its 
feed still further heated in the smoke-box. Fourthly. 
all these conditions plus a moderate degree of super- 
heating. Fifthly, the first three conditions plus a 
high degree of superheating. Sixthly, any combina- 
tion of these five conditions. In the latter part of 
the paper the authors gave the results of three series 
of comparative trials. In the first of these an engine 
fitted with a high degree feed-water heating system 
was tested against an ordinary non-heater engine. 
In the second an engine fitted with a moderate degree 
feed heating system along with a moderate degree 





superheating system was tested against an ordinary 
non-heater engine and against a de Glehn compound, 
In the third series a high degree feed heating and high 
degree superheating engine was tested against an 
ordinary non-heater engine. With regard to these 
tests he would say in the first place that the figures 
for the coal consumption in the first series of tests 
related to the coal used for train working only, while in 
the second they related to service working. The results 
therefore could not be compared. In the seeond 
place he would point out that the engines with the 
high degree feed-water heating system, taking the 
greatest figure shown in Table 3 of the paper, gave an 
economy of 27 per cent. in coal, as compared with the 
ordinary non-heater engine. In the second 
of tests the moderate degree feed heating and moderat, 
degree superheating engine showed an economy in 
coal of 30-8 per cent. over the non-heater engine. 
In the third series the high degree feed heating and 
high degree superheating engine had an econon, 
of 29 per cent. over the non-heater engine. He 
would therefore suggest that the 3 per cent. or so of 
additional economy obtained in the engines of the 
second and third series as compared with the engine 
of the first was not worth the greatly increased co1i- 
plexity of the design. He further took exception to 
the manner in which the authors had set out in Fig. 13 
of the paper the coal consumption of the engine tesis 
in the first series of experiments. In this diagram 
coal consumption per ton mile was set off along the 
axis of y and the tare load behind the tender alone 
the axis of z. The point of origin was marked ** 24) 
tons’ on the x axis and ‘0-100 Ib.” on the y axis. 
The latter fact, he submitted, gave a totally wrons 
impression to the diagram, because it misled one us 
to the absolute position of the two curves in question. 
The diagram, he held, should have been drawn as 
he would sketch it on the blackboard—see accom 
panying engraving. To make the matter complete 
he would add two other curves, showing the per- 
formance of a simple and a compound locomotive 
on the Lancashire and Yorkshire Railway.* With 
reference to the authors’ remarks regarding thie 
exhaust steam injector and their statement that a 
saving of 9 per cent. had been secured by its use, 
he would say that this device-—-which might be 
regarded as an exhaust steam feed heater and feed 
pump combined—had been tried on his railway. 
The results showed a saving of about 4 per cent., but 
the separation of grease involved so much trouble 
that the system was discarded. With respect to feed 
heating to such temperatures as 150 deg. to 200 dey. 
Fah., it might interest the meeting to learn that the 
Lancashire and Yorkshire Railway had_ recent!) 
put into service five large coal engines fitted with a 
well-known system of feed heating and feed pumps. + 
So far the system had given no trouble and the econo- 
mical results were encouraging. In conclusion, he 
would like to say that at the present moment his 
railway had in service sixty-seven locomotives fitted 
with the Schmidt high degree superheating system. 
As members knew already, exhaustive investigations 
had been going on for some length of time and twenty 
of these superheater engines had been running in 
competition with an equal number of non-superheater 
engines. Up to August, 1912, the mileage of the 
superheater engines was 867,514 and of the non- 
superheater engines 744,454. The ton-mileage was 
332,208,505 and 270,940,977 respectively, and the 
total coal consumption, 63,974,731 Ib. and 
63,397,584 Ib. This showed an economy in favour 
of the superheater engines of 13-4 per cent. per train 
mile and 18-3 per cent. per ton-mile. The 
saturated engines were not over taxed. He might 
safely add that these results would be increased by 
5 per cent. if they had been obtained under proper 
trial conditions. As to the financial side of the ques- 
tion he could say after an experience of six years that 
superheater engines did not cost more to maintain 
than non-superheater engines. 

The President then intimated that as there was a 
large number of members who still desired to take 
part in the discussion an adjourned meeting on Thurs- 
day, April 3rd, at 8 p.m. would be held. The anni- 
versary dinner would be held on the 17th prox., 
and on Friday, the 18th, he would deliver his presi- 
dential address. In view of the fact that the build- 
ing operations in the new wing of the Institution hous 
were not vet completed, the conversazione would 
have to be postponed until later in the year. 


serics 








A RETURN issued by the Home-office shows that during 
1912 there were 656 cases of industrial poisoning in pre 
mises under the Factory and Workshops Acts, resulting 
in 50 deaths, as compared with 755 cases and 49 deaths in 
1911. Of these, 56 cases occurred in connection with the 
smelting of metals as against 48, the number of deaths being 
7 and 3 respectively. With regard to fatal accidents, the 
total number last year was 1260, as compared with 1182 
in 1911, 190 occurring in the metal trades. The statistics 
relating to the causes of the accidents show that last year 
382 were attributed to machinery in motion, 41 to molten 
metals and hot liquids, 29 to explosions, 36 to escapes 0! 
gas or steam, and 21 to electricity. 





* See Table 8 of Mr. Hughes’ paper, ‘‘ Compounding and Superheating m 
Horwich Locomotives,” read before the Institution of Mechanical Engi 
neers in March, 1910, and reprodueed in Tak Enoinser of March 18th, 
1910, et seq. 

+ We have reason to believe that the system to which Mr. Hughes was 
here referring is that of Messrs. Weir, described in our issue of December 
20th, 1912. 
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RAILWAY MATTERS. 


On the morning of February 28th the trains began run- 
ning on the Litschberg line and Berne was in direct com- 
munication with the Simplon, The route is, however, 
naturally not open to the public as yet. 





A RAILWAY project, which is expected to cost something 
like £25,000, has just been started at Hereford. A siding 
is to be constructed giving access to the stock market, 
costing about £3000; while at Barton new sidings are to 
be made, and a large grain shed and new offices erected. 
The Great Western Railway Company also intends putting 
up repairing sheds, which will employ between 300 and 
400 hands. 

\rTER a discussion which has led to a slight modification 
of the wording of the Persian proposals, an agreement now 
appears to have been reached between the Persian Govern- 
ment and the British syndicate’s agent for the construction 
of the proposed railway from Mohammersh, or a point 
adjacent thereto, to Khoramabad. Persia offers the 
syndicate a two years’ option, during which period the 
route of the line will be surveyed. On the completion of 
this survey the Government undertakes to decide whether 
it will build the railway as a State railway under contract 
with the syndicate, or whether it will grant the syndicate 
a concession for the construction of the line. 


THE quickness of the move made by the Italian Railway 
authorities last year in changing their frontier station on 
the Verona-Ala line from the too cramped _inter- 
national station of Ala, situated on Austrian territory, into 
new quarters at Peri, is well shown in the last number 
of the Rivista Tecnica delle Ferrovie Italiane. The order 
was given by the Govermnent at the end of January, and 
the then little station of Peri was transformed and adapted 
to its new functions in four months, being ready on June 
Ist. In this space of time all the necessary buildings for 
the custom-house, passenger and goods requirements were 
constructed, together with locomotive sheds, and plants 
for water service and electric lighting. Fight different 
firms of contractors were employed. 


In order to carry on tests between steam cars and the 
McKeen gasolene railway cars which were imported from 
the United States, the Victorian Railway Commissioners 
have obtained from England a steam car constructed on the 
lines of those in use on the Great Western Railway. It 
arrived at Newport at the end of last year, and was to be 
fitted up in time to be placed in running in January. It 
provides accommodation for sixty passengers, but the van 
does not afford space for the full quantity of luggage which 
these passengers would be permitted to take. This was 
one objection brought against the McKeen cars by com- 
mercial travellers, but the vehicles meet with the approval 
of the country residents, who obtain from them the rapid 
service which is not to be secured under the mixed train 
system, 


PRESIDING recently at the annual meeting of the North 
British Locomotive Company, Mr. Huzh Reid said 
that the locomotive trade was peculiar in that it was 
usually longer than other industries in recovering after a 
period of trade depression. That was due to the fact that 
railway companies did not recognise and acknowledge a 
revival in trade until it had actually manifested itself in the 
increased traffic returns of their systems. The home market 
at present was practically dormant. They still had to 
face foreign competition even in those markets that they 
might naturally claim as their own. Their German rivals 
had been particularly aggressive, and had lately secured 
some substantial orders, One of these was for an Tndian 
tailway. It seemed rather absurd that locomotive 
builders in this country should be heavily taxed to build 
ships to protect our Colonies and dependencies, and that 
such an order should be placed in Germany at such a time 
as this. 


Ir is found in practice, states the Railway News, that a 
plant for washing out and refilling locomotive boilers will 
justify itself in that it overcomes some of the difficulties 
experienced when cold water is used, and time is an ele- 
ment. Such installations generally include tanks, strainers, 
a circulating pump and heaters, and one design, which has 
recently been introduced, includes a storage tank for the 
hlown-out products, a filter or separator, and a pump. all 
mounted on a railway truck or other wheeled vehicle. Ifthe 
truck is self-propelled, the pump may be driven from the 
propelling motor. When a boiler is to be emptied, a 
flexible pipe is connected to the blow-out, and a cock in a 
pipe connection leading to the storage tank is opened. 
The blown-out products pass through’a filter into the 
storage tank. When the boiler is empty; the cock is closed 
and the suction and delivery valves of the pump are opened. 
Hot water is then drawn from the tank and forced by the 
pump through a flexible pipe into the boiler for’ washing 
out and refilling. Water for washing out the boiler may 
he drawn from the tender through a pipe, and may be 
warmed by steam from the boiler admitted through a 
flexible pipe, and by steam passing off from the storage 
tank through a flexible pipe. 


A 50-roor storage battery car on the Chicago Great 
Western Railway is equipped with 220 Fdison nickel-steel 
alkaline cells for power, and 10 cells for lighting. The 
batteries are placed under the car in two compartments, 
which are reinforced and riveted to the underframe. 
These cells are of the special railway type with 3in. of 
water over the plates. There are four 20 horse-power, 
75-ampére, 200-volt series wound motors running at 720 
revolutions per minute. Two of these are placed on each 
truck, one on each axle, and one wheel on each axle is 
driven by a gear fastened to the inside of the wheel hub, 
the ratio of reduction being 3-5 to 1. There are two 
series parallel controllers, one on each end of the car, with 
four series and three parallel positions. The car has hand 
brakes and air brakes supplied by an automatically con- 
‘rolled air-compressor. It comprises a passenger com- 
partment 22ft. long, with seats for 28; a smoking com- 
partment 5ft. 3in. long, with seats for 8, and a baggage 
and luggage compartment 15ft. 6in. long, conteining a hot 
water heater, from which pipes run to the other compart- 
nents. A maximum speed of 35-6 miles per hour on the 
level, and 29-6 miles per hour on a 2 per cent. gradient has 
heen obtained with an energy consumption of 30-4 watt- 
hours, and 46-3 watt-hours per ton-mile respectively. 





NOTES AND MEMORANDA. 


WHEN specially heavy starting torque is required, as 
for crane motors and motors for operating sluice valves or 
small compressors, syuirrel-cage machines are built with 
rotors of high resistance, giving a slip of 8 to 10 per cent. 
at normal load. The rotors are specially constructed to 
withstand the heat developed in them without deteriora- 
tion, and are generally started by switching on full volt- 
age. Crane motors are controlled by varying the terminal 
pressure by an auto-transformer with tappings. A motor 
with a good overload capacity and a normal slip of 5 per 
cent, will give a good starting torque without taking an 
excessive current. Inno case is there much advantage in 
increasing the slip ahove 10 per cent. The smaller the 
slip the better the efficiency. 





SEVERAL recent German inventions relate to automatic 
devices intended to stop escapes of gas, but it is probably 
true that up to the present no system has been really 
satisfactory, and among the newer devices none inspire 
confidence, though possibly. hints may be obtained from 
them which will lead to the solution of the problem. 
In some cases reliance has been placed on the expansion of 
metal by heat, and the motion obtained in this manner 
has been used for turning a valve or tap. Several forms 
of apparatus which have worked quite well in the labora- 
tory have proved useless in practice, and generally failure 
could be traced to the friction of the tap. A tap to be 
gas-tight must necessarily have a closeness of fit which 
moilitates against the reduction of friction below a certain 
point. Even if frictional resistance were satisfactorily 
overcome in the apparatus, its initial condition cannot be 
maintained ; dust accumulates, friction increases, and the 
tap fails to respond to the slight force applied to it. The 
solution of the problem may lie in some arrangement 
whereby a liquid valve or a membrane is introduced into 
the gas supply with the object of shutting off the gas. 


AccorDING to the Electrical Review, M. E. Rothé has 
recently carried out experiments at St. Denis regarding 
the reception of wireless radiations by antennz carried 
along and only just clear of the ground. The results 
obtained are rather different from those obtained by 
Jégou, near S. Rrieue—which is about the same distance 
from Paris, but in the opposite direction. The antenn> 
used by Rothé was a single copper wire placed on short 
posts about 6in. high. The insulation obtained was very 
poor, and the wire touched grass at several points. The 
“aerial”? was not set towards Paris; its length was 
varied from 50ft. to 115ft. Connection was made to a 
water pipe, as earth, through a self-induction of 0-0045 
henry, and a detector, telephone, and battery were con- 
nected in series between the water pipe and the common 
terminal of the aerial and the self-induction. Under these 
conditions signals from the Eiffel Tower were received 
perfectly, whether a 400-ohm telephone was used or a 
150-ohm receiver shunted across a Jégou transformer. 
The garden in which these experiments were conducted 
is surrounded by a metal fencing about 3ft. 6in. in height. 
Equally successful results are reported by M. Tavenaux, 
Sedan, and experiments are being conducted to determine 
the wave length and other characteristics of these aerials 
which, by their cheapness and simplicity. should find 
many useful applications. 


A PAPER entitled “‘ Generator and Prime Mover Capa- 
cities *’ was recently presented at a meeting of the Insti- 
tute of Electrical Engineers by Messrs. D. B. Rushmore 
and Eric A. Lof. The authors state that in the past every 
effort was made to adjust the ratings of the generators 
to the station load curves, and the result was that overload 
capacities of 25, 50, or even 100 per cent. had to be guaran- 
teed, usually for a period of two hours. It appears, how- 
ever, that with the growth of the generating station and the 
improved load conditions which now prevail in America 
this practice is becoming more and more obsolete and the 
units are being rated on a maximum or, more properly 
called, constant continuous rating, which should not be 
exceeded except during momentary peaks. Steam tur- 
bine units have been rated according to this method for 
some time past, and with entirely satisfactory results. 
It is also becoming quite common in connection with 
water-wheel driven units, and there seems to be no reason 
why it should not prove to be equally satisfactory for 
hydro-electric plants, especially for low heads, where the 
water-wheel efficiency falls off rapidly as the power is 
reduced below the normal full load. Exceptions to this 
may, however, be found, as, for example, where heavy 
short-period peak loads must be provided for, in which 
case it may be advisable to select a generator having a 
corresponding overload capacity. 


WRITING on “ Diesel Dangers and their Remedy “’ in the 
columns of the Power User, Mr. W. H. Booth says :—‘* The 
Diesel engine is a perfectly safe motor, but accidents have 
happened to it because of faulty connections to the air 
reservoir, whence comes the high-pressure air for spraying 
the fuel into the cylinder. Engineers in charge should 
heceme acquainted with the danger of such faulty con- 
nections as recently caused the serious accident at Bray. 
This accident appears to have been caused by a curious 
chain of coincidences. Nominally the pressure in the 
cylinder of a Diesel engine does not exceed the compres- 
sion pressure of 35 atmospheres, or, say, 500 Ib., but the 
oil is sprayed in by air from a receiver at 800 lb. pressure. 
Obviously there can be no reflux from the engine to the 
air vessel. This is an assumption founded on things as 
they were intended to be, not on things which really 
existed. The unfortunate chain of cireumstances began, 
it would seem, with the loss of the air starting pressure 
and some of the spraying pressure also. Secondly, the 
first loss was made up from a bottle of oxygen, and it 
must ever remain an unexplained mystery that this use of 
oxygen was a part of the instructions issued by the Diesel 
Company—-“ oxygen or carbonic acid,’ as though they 
were on a par in their qualities, whereas they differed as 
much as does a live ass from a dead lion. The spare 
oxygen remaining in the bottle was then used to bring 
up the spraying pressure to 7001b. Presumably it was 
insufficient to give the final 100 lb. Fate had now begun 
to roll up her ammunition, and this 700 Ib. pressure was 
probably a serious factor in producing an explosion or 
allowing one to be produced.” ° 





MISCELLANEA. 


THE Society of Motor Manufacturers and Traders, the 
Royal Automobile Club, and the Automobile ‘Associa 
tion and Motor Union have joined forces for the investiga- 
tion of the question of substitutes for petrol, and a com- 
mittee of nine has been appointed for the purpose. The 
committee will direct its energies chiefly to the practical 
aspects of the question, by endeavouring to discover where 
petrol substitutes are now produced and considering how 
the production of them can be encouraged and increased. 
Meanwhile the deliberations of the Petrol Committee 
convened by the Royal Automobile Club are suspended. 


A German contemporary draws attention to the oppo- 
sition made by railway authorities on the Continent to 
the transport of cylinders containing compressed oxygen 
or dissolved acetylene. With the continued development 
of fusion welding the restrictions are decidedly trouble- 
some, for in the case of urgent repairs rapid transport of 
the gases to the place where they are required is necessary. 
Usually the full name and address of the consignee are 
required, and whilst stringent regulations may be neces- 
sary in the case of oxygen cylinders charged to a high 
pressure, they are surely unnecessary in the case of dis- 
solved acetylene. During the late German manceuvres 
tubes containing dissolved acetylene were forwarded by 
rail without any particular formality, so that it hardly 
seems that they are particularly dangerous. If acetylene 
be 30 dangerous, our contemporary inquires how it is 
that so many railways supply their coaches with lighting 
arrangements in which this gas is utilised ? 

Tue year 1912 was a record vear for the Swiss machinery 
and electrical industry. Factories were so full of work 
that delivery to date in many cases was impossible. 
Orders were booked for large electrical units for the Augst- 
Wighlen station and also for that at Laufenburg. ‘The 
enlargement of power stations and the extension of dis- 
tribution networks, both at home and abroad, created a 
lively demand for generators, transformers, and motors. 
In view of the monopolisation of electric supply by the 
Cantons and Communes, private capital abstained from 
putting forth new schemes. The electrification of the 
Federal railway system, which is to be undertaken at no 
distant period, involves the establishment of new generat- 
ing stations to supply the current which will be required. 
In contrast with the temporary lull in electric circles in 
Switzerland. orders for water turbines came from abroad, 
and especially from oversea countries, in ever-increasing 
numbers. Business in steam turbines was also extremely 
satisfactory. 

THE growing consumption of fuel in the various indus- 
tries in Russia is becoming a matter for serious considera- 
tion, reports the American Consul at Odessa. It appears 
that for the time being the oilfields cannot give any 
increased amounts of petroleum, but, on the contrary, 
they are likely to furnish less fuel unless rich flows can be 
struck in places as yet untouched. There are such places 
about Kerch, which have occasionally raised great hopes, 
but these so far have not been borne out by results. The 
forests have been called upon for firewood quite out of 
proportion to the possibility of reproduction. Wood is 
therefore rapidly becoming dearer, and in this district 
those engaged in the business foretell a further increase 
in price in a year or two, amounting possibly to 50 per 
cent. Of peat there is a great abundance in many places, 
but so far this kind of fuel, valuable as it is, has not met 
with much favour excepting in certain industries and cer- 
tain localities where firewood has given out. Therefore 
the whole burden is falling on coal, of which a great deal 
more will have to be mined. 

At a recent meeting cf the South African Institution 
of Engineers Mr. J. R. Cowell read a paper entitled * Notes 
on a Bituminous Producer Gas Engine Plant.” The plant 
in question is situated at the Groenfontein Tin Mines in the 
Waterberg district of the Northern Transvaal. It was 
erected chiefly for the purpose of supplying power for treat- 
ing large quantities of alluvial ground by hydraulic sluicing. 
The plant was designed with special reference to the con- 
ditions under which it was to work, viz., continuous run- 
ning in a semi-tropical climate, at a high altitude, and with 
Transvaal coal. Samples of the coal which was proposed 
to be used were sent to the makers for trial and examina- 
tion, so as to obtain as far as posaible the best results. 
Mr. Cowell described the plant, its method of working, 
and the results obtained. The author said that an idea 
existed that ordinary South African coal is not suitable 
for use in gas producers, and also that the altitude caused 
difficulties. He pointed out that altitude only affected 
the dimensions of the engines or producer plant, and that 
gas engine plants were running successfully at altitudes of 
12,000ft., or more than double the altitude of Johannes- 
burg. With respect to South African coals, he knew of no 
coal produced in South Africa which could not be suc- 
cessfully used. : 

THE pumping engines of the South Staffordshire Mines 
Drainage Commission in the Tipton district raised during 
last month, states the engineer, Mr. E. Howl, 135,347,000 
gallons per twenty-four hours, compared with 11,892,000 
the previous month. This was an increase of nearly 
three million gallons per twenty-four hours compared with 
the corresponding period last year, and was the greatest 
quansity ever raised in the time by the engines. The 
Bradley engine was raising nearly 3} million gallons per 
day. The new engine at Deepfields nad been raising one 
million gallons per twenty-four hours. As the water con- 
tinued to rise, the old engine had been put to work to 
assist the new one. Both engines were only just kee ing 
the water out of the plunger chamber in the new engine 
pit below the thick coal. Herbert’s Park engine had 
worked uninterruptedly at fullspeedall the month. The Lea 
brook gas-driven plant, working at full speed, was now 
slowly lowering the water. Although the Crown Meadow 
gas-driven plant was working at full speed the water was 
still rising, the colliery proprietors having given up tanking 
at the adjoining pits. ‘The Park-lane gas-driven plant had 
worked at three-quarter stroke per minute faster then during 
the previous month, but the water had only just started 
to sink again. The water at the limestone pits at Castle 
Mill had risen to within fifty yards of the surface and was 
stationary at that point. Some of the increased water at 
Park-lane was no doubt attributable to overflow from the 
disused limestone workings. 
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The Navy Estimates. 


Tne Navy Estimates are wholly commonplace and 
uninteresting, and no illumination is thrown upon 
‘them by the “ Memorandum,” which is as flat and 
statistical as they themselves. No doubt the First 
Lord is, at. the moment, when we are going to 
Press, clothing the dry bones by his statement 
in the House, but as the documents lie, un- 
adorned and unexplained, before us, we find few 
comments to make on them either by way of com- 
mendation or the reverse. When dramatic critics 
say of an actor that his performance is adequate 
we know exactly what they wish to convey. It is 
an epithet which may be applied to the Estimates. 
There is nothing in them to take hold of and say it is 
bad, and equally nothing in them we can seize upon as 
good. But there is one disturbing factor the influence 
of which it is difficult to determine. We refer to the 
inability of shipbuilders to earn all the.money the 
Government is prepared to spend on ships. This, 
put in plain English, means that at the present 
moment our output of warships is not as rapid as it 
ought to be. The cause may be found in the stress 
of work and the dearth of men; there is no dearth 
of dockyards or building slips. It may be regarded 
as temporary, and the First Lord, with a hope which 
labour and trade conditions barely justify, has pro- 
vided fer additional Estimates should the power 
of expending the money be found later in the year. 
The matter is clearly one that requires the most care- 
ful consideration. It is a very serious thing indeed 
if the needs of our Navy are limited by our capacity 
to build. _That means that we can no longer hope to 


| meet the full requirements of any year, and that, 


instead of increasing our fleets by the number of 
vessels that the Board of Admiralty deems necessary, 
and for which the Government is prepared to find the 
money, we have to be content with a lesser number. 
We are forced by this untoward condition to look 
upon the Estimates in a new light. We can no longer 
say to the First Lord, you are not building enough 
ships. His reply is that he has ordered as many as 
can be made. Hence our Estimates take on a new 
aspect, and an aspect which requires the most careful 
and anxious consideration. 

The total amount of the Estimates is in round 
numbers forty-six millions, or about one million 
more than last year. The share of this enormous 
sum which is allotted to Vote IX. (Naval Armaments) 
| is the only part with which we need concern ourselves. 

| On new construction thirteen millions and a quarter 
“will be spent ; on the continuation of ships ordered 
' under old programmes, eleven and a-quarter millions ; 
and on the beginning of the ships of the new pro- 
gramme two millions. We have taken round num- 
bers in the three cases, and it is only to be understood 
that the Government is prepared to spend these sums 
in the coming financial year ; it does not follow that 
it will succeed in doing so. The new programme 
includes five battleships, eight light cruisers, sixteen 
destroyers, and a number of submarines and other 
smaller fry. We shall have under construction on 
April 1st ten battleships of our own and the Malaya, 
two battle-cruisers and the Australia, twelve light 
cruisers and the Sydnev, with thirty-five destroyers 
and twenty-one submarines, two of the latter to the 
order of Australia. This is none too good, and 
although the five battleships is the pre-arranged 
number, it would have been well to provide for 
another ; but if we are not in a position to build it, 
it was of little use estimating for it. It will, we may 
hope, appear in the additional Estimates if, and ‘when, 
our speed of building increases. Two of the new 
battleships are to. be. built at Portsmouth and Devon- 
port, the other three in private yards; Pembroke 
will build two of the light cruisers, Chatham one, and 
contractors will receive orders for the remaining five. 











Only one other subject need be touched upon. It is 
our air power. The complacency of the Admiralty’s 
report is astonishing. ‘‘ Substantial progress has 
been made during the year with the newly formed 
Air Service.” - “ The development of the naval wing 
is progressing rapidly.” ‘‘ Good progress has been 
made with the aeroplane section at Eastchurch.” 

“The progress with the hydro-aeroplane has been 
satisfactory,” and so on. One would be led to believe 
by this comfortable statement that our aerial fieet 
was really something to be proud of. The fact is, 
of course, quite the reverse. We have made nothing 
like the progress that other nations have made, and 
the matter is still considered of so httle moment that 
it finds no mention in the Estimates. We are 
far from wishing to see any hysterical activity, but 
the time has surely come when we must have a definite 
policy and when we must follow it steadily and per- 
sistently. However strongly we may doubt the value 
of the airship we have no doubt about the aeroplane 
and the hydrovol. Their use for war purposes has 
been already proved up to the hilt, and we must press 
onwards with them. The building of a dozen more 
machines would hardly affect the Estimates; they 
cost in round numbers a thousands pounds apiece. 
and much might be learned from them. To build 
a few at a time is to go too slowly. With a score or 
more of standard chassis many different modifications 
could be made at one time; with a single chassis it 
takes many times as long to gain equal experience. 
Even if all are proved useless, the loss is small. We 
should be glad to see an adequate programme drawn 
up and a sufficient sum voted for experiments. 

It will be seen from this brief review that the 
Estimates are, as we have said, flat and uninteresting. 
The point of most consequence is that on which we 
laid stress in the opening paragraph. We call atten- 
tion to it again in this conclusion because there is 
evidence to show that it is a condition that is growing 
upon the country. That it must be corrected is 
evident. To enforce our own remarks we quote the 
words of the First Lord :—“ The extraordinary 
pressure of work in the shipyards and the scarcity 
of labour are leading to short earnings by contractors 
on the continuation programmes, and I do not esti- 
mate that more than £11,224,000 will be spent on this 
branch of new construction (Vote VIII.) within the 
year as compared with £12,067,727 estimated for 
1912-13.” 


The Geared Turbine. 


Some months ago we dealt with the question of 
transmission gears as applied to internal combustion 
engines. The geared turbine is another matter. 
From the very nature of the case there is no proba- 
bility that the turbine will ever be able to run at the 
very low speeds which are suitable for driving the 
propeller of a cargo ship, and at the same time give a 
reasonable efficiency. With the motor, on the other 
hand, great progress has already been made in the 
direction of slow-speed running.. Whether the prob- 
lem is different in the two cases or not, the fact remains 
that, judging from the 120,000 horse-power which is 
now under construction and from the opinions 
expressed in the discussion on Sir Charles Parsons’ 
paper before the Institution of Naval Architects last 
week, the geared turbine has been received with very 
great favour and in the words of one of the speakers, 
has “come tostay.” There is no doubt, too, that many 
facts have recently come to light in support of this 
contention. The London and South-Western Rail- 
way steamers Hantonia and Normannia are stated 
to show an economy of 40 per cent. over the other 
turbine steamers on the same service; this 40 per 
cent. is partly due to the superior economy of the 
high-speed turbines, partly to the increased efficiency 
of the slower running propellers, and partly to the 
easier lines of the hull due to the reduction in the 
boiler power found possible. Thus it will be seen that 
there are other factors to be considered beyond the 
mere superiority in economy of the high- speed tur- 
bine. There is also the rather remarkable. saving 
of 15 per cent. in coal shown by the Cairnross as com- 
pared with an ordinary reciprocating engine on a 
cargo steamer. 

The curious thing is that the chief trouble 
anticipated by the shipowner—in passenger steamers, 
at any rate—is not the possibility of undue 
wear on the gearing, but that the noise of the 
gearing would have a disturbing effect upon the 
passengers, and it is remarkable how this point 
cropped up in nearly all the speeches that were made. 
The best evidence on the point is probably the fact 
that the Londonand South-Western Railway Company 
has not received a single complaint on this head, 
even though it is ‘admitted that the gears were at first 
considerably more noisy than they now are. We 
have ourselves made a close study of the noise ques- 
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tion in connection with our reports on the Diesel 
engines and our impressions on this score, in the 
course of a recent trip which we made on the Nor- 
mannia, were, that in our cabin about amidships— 
that is, fairly near the engine-room—although we 
were carefully listening for it, we only became con- 
scious of the noise made by the year when the engines 
were stopping or starting, when the alteration in the 
pitch of the note drew our attention to it. This, 
too, in spite of the fact that Sir Charles Parsons admits 
that the machines upon which the gears were cut 
were incapable of turning out a very perfect job. It 
is really this point upon which his whole paper turns. 
The paper consists, in fact, of a description of the 
investigations made first inte the sources of the noise 
and, secondly, of the machine devised for securing 
more accurately cut teeth in the gearing with the 
object of elimmating it. Even at the present very 
early stage of the investigations this machine is 
stated to have brought about the reduction of the 
noise to a fifth of what it was before, though, as was 
pointed out by one of the speakers, the scale by 
which this was measured was not indicated. As 
far as the wear is concerned very little was said 
in the course of the discussion, but from inquiries 
we have made we understand that on the South- 
Western boats the high places on the tooth surfaces 
have been worn off and the teeth certainly now have 
the appearance of bearing well along their whole 
length. We were glad also to hear two speakers 
support the suggestion we made in dealing with the 
Cairnross, that the lubricating oil supply for the 
gearing should be separate from that for the turbine. 
In the first place, with a separate oil supply it would 
be quite easy to make sure that each part was receiv- 
ing proper attention, whereas if the big open nozzles 
for the gears draw their supply first from a single 
service the balance may be insufficient to supply the 
turbine properly, and in the second place it would 
allow of a different quality of oil being used for the 
two parts. We can hardly believe that an oil reduced 
in viscoscity, as it must be after circulating round a 
turbine bearing, is in the best condition for lubri- 
cating gear wheels. 

Thus we may probably take it that the helical trans- 
mission gear has now fairly well established itself 
as a successful commercial proposition. But there 
are two other types which were mentioned in the 
course of the discussion—the hydraulic and the 
electric. With regard to the latter we must admit 
that we were rather surprised to hear so enthusiastic 
an electrician as Mr. de Ferranti uncompromisingly 
condemn it for use at sea on the ground that the trans- 
formation of power into one form and then back 
again into its original form is not a commercial pro- 
position. For ourselves we would prefer to put aside 
all questions of mere transmission or transformation 
efficiency and to wait till the ship which is now under 
construction with an electrical transmission gear has 
heen put into service and shown us the actual fuel 
costs in transporting a given load at a given speed, 
which, as we have said before, is the figure which 
intérests the shipowner. Dr. Féttinger supported 
his hydraulic transmission gear and claimed that 
though the actual efficiency is no higher than about 
88 per cent. it would be about equal to that of the 
gearing when the losses due to the thrust and the 
running of the astern turbine are taken into con- 
sideration. This claim was strongly controverted 
by Sir Charles Parsons in his reply. However, on 
this point, too, we shall soon have the facts, as a set 
of this gear is being applied to a 10,000 horse-power 
turbine, which will very shortly be afloat. It should 
perhaps be pointed out that this form of transmission 
has its limitations as a speed reduction ratio of only 
73 to 1 is attainable with a two-stage transformer, or 
10 to 1 with three stages—with a further reduction in 
eficiency—as against the 26 to 1 with gearing. 
On the other hand, the hydraulic arrangement contains 
within itself a reversing gear as well as a reduction 
gear, the efficiency of which may be gauged by the 
statement of Dr. Féttinger that during the trials on 
shore the 10,000 horse-power gear was reversed from 
full ahead to full astern in ten to twelve seconds. 


The Boilermakers Again. 


AN active minority of the members of the Boiler- 
makers’ and Shipbuilders’ Society will provoke 
serious trouble in the shipyards, and place its own 
union in a difficult position, unless the majority 
asserts itself at the April lodge meetings, when the 
fcilowing question is to be voted upon :—“ Are you 
in favour of giving the Shipbuilding Employers’ 
Federation one month’s notice that, unless a special 
advance of 2} per cent. on piecework riveting rates 
is paid, all our members in federated firms will cease 
work ?”” The issue is peace or war, and if the voting 


is left, as on previous occasions, to a mere 10 per 





cent. of the membership, which means only the active 
spirits, mostly the young and reckless spirits, there 
may be war. It is time the members of this big 
union faced the facts. 

This demand for a special 24 per cent. on riveting 
rates, which is an old one, and which is firmly refused 
by the employers, is made in order to give the holders- 
up of a gang 103d. to the riveters’ Js.—instead of the 
customary 9d. to the shilling—without the riveters’ 
earnings being diminished. The sharing of the riveting 
money is purely a matter for the men themselves to ar- 
range. The employers have granted three advances 
within two years. Riveting rates are so good that the 
men can earn high wages without. working full time. 
If the holder-up is entitled to more than 15s. to the 
riveter’s pound, obviously it is for the men, or their 
union, to rearrange the proportions. The difficulty, 
of course, is that the riveters, in spite of their high 
earnings, and in spite of their three recent 
advances, are not willing to sacrifice any of their 
proportion to improve that of the holders-up. 
The only material point urged by the men in favour 
of this demand is that if the holders-up were paid 
nearly as much as the riveters, less time would be 
lost, and that time is important in view of the current 
trade pressure. It is a common thing for several 
squads to be idle because a few holders-up in some, 
and a few riveters in another, are absent. For each 
man failing to turn up, two more are stopped. It 
is contended that if the disparity between the pay of 
the riveters and that of the holders-up were less, 
some of the riveters would in the absence of the 
holders-up, take the big hammers rather than go 
home. In other words, instead of three squads 
being idle because three men are absent only one 
squad need be stopped, the men who have turned up 
rearranging themselves. At present a riveter will 
not take the place of a holder-up because the pay is 
25 per cent. less. There is something in this point, 
no doubt; but the argument cuts both ways. If 
the work is retarded under the present system, 
the idle men get no pay. Clearly it is as much to 
the interests of the men as the employers so to alter 
the proportions in which the pay is shared as to 
induce a riveter to take the holding-up hammer 
in the absence of a holder-up, rather than lose a day’s 
work. 

Since the “boom” has been on the employers 
have three times advanced wages all round. To 
press for a fourth advance, not because it is even 
alleged that the riveting pay rates are low, for indeed 
they are high, but simply because the riveters refuse 
to pay the holders-up on a fair basis, is hardly reason- 
able. We trust, and we urge, that the general 
members of this union will not only take a broad 
view of this question on its merits, but will realise 
the danger of being dragged into a big strike over a 
mere sectional dispute between the riveters and 
holders-up—a dispute that need not exist but for the 
refusal of the riveters to pay their holders-up fairly. 
In granting liberal advances of wages, the employers 
have done their share for the satisfaction of labour 
and the preservation of peace in the shipyards. It 
remains for the riveters to do theirs, or for the general 
body of the members of the union to see that there 
is no genera! strike because this section denies justice 
to another section of the same union. 
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Design and Construction of Roofs. By N. Clifford 
Ricker. New York: John Wiley and Sons; 
London: Chapman and Hall, Limited. 

THis treatise may well be described as a complete 

manual of roof construction. The theoretical reason- 

ing in the earlier part of the book is interspersed with 
practical information, and this makes the book inter- 
esting to read and a practical teacher. The latter 
part resembles the well-kept note-book of an engi- 
neer in practice, and as such forms a valuable work 
of reference. There is also a collection of tables 
giving the safe loads for ties and struts built up from 
various simple sections. For American readers, 
therefore, Mr. Ricker’s treatise has a very wide scope, 
containing as it does the complete solution to many 
commonly occurring problems. For engineers in 
this country the unit stresses and standard sections 
adopted by the author would not be generally applic- 
able, and in some cases the types would not be con- 
sidered suitable on account of the large amount of 
smiths’ work required in their construction. A book 
of this sort can only be safely used for the solution 
of practical problems after the reader has thoroughly 
grasped the meaning of the formule and _ tables. 
To the American draughtsman, exclusively specialis- 
ing in the design of roofs, the careful study and subse- 
quent use of a book such as this must prove of the 
utmost value and result in the saving of a considerable 
amount of time. Draughtsmen in this country do 
not—and, indeed, from the varied nature of the work 
carried out by their employers—cannot specialise to 





this extent, and may one day be engaged on the design 
of a roof, on another in detailing a bridge, or perhaps 
in designing a tank. Under these © circumstances 
it is probable that the time taken thoroughly to 
understand the tables required for the solution of an 
isolated problem would have sufficed to obtain the 
same result from first principles, with the added advan- 
tage that the latter method gives a much wider 
understanding of the problem. Nevertheless a 
brief description of the contents of the book will 
show that for all readers it constitutes a valuable 
work of reference. 

In Chapter I. the ‘“ Elements of Graphostatics ” 
are briefly yet clearly explained. In Chapter LI. 
we have a description of the different members of 4 
trussed roof and their uses, while in Chapter I11. 
are figures and formule for arriving at the ‘* Loads 
on Roof Trusses,’’ including the weight of the trusses 
themselves. The twelve following chapters are 
devoted to the various stages in the design and the 
preparation of working drawings of roofs of different 
types, some twenty-five examples being considered. 
For instance, in Chapter IV., which extends to nearly 
one hundred pages, the drawing of the stress dia 
grams for these examples is considered, and tables 
of maximum and minimum stresses in the members 
under various conditions of loading are given. Jn 
the following chapter there are the truss diagrams and 
stress diagrams of about one hundred roofs selectec 
from American, English, French, and German techni- 
cal works. In these pages it should be possible to 
find inspiration to suit every conceivable condition 
likely to occur in practice. The determination of 
stresses by the method of moments is briefly touched 
upon, and then follows a chapter in which the lengths 
of the individual members of the various trusses are 
considered, with a view to dimensioning the working 
drawings to the nearest ,;'sin. 

In Chapter VIII. the “ Stability of the Supports 
of Roofs under Wind Pressure” is considered. 
Throughout the book the author estimates the force 
of wind in a very simple manner, and no mention is 
made or account taken of the effect of suction on the 
leeward side. A chapter on the “Strength of 
Materials,’ in which some consideration is given to 
various forms of splices and joints, precedes a collec- 
tion of “Tables for Dimensioning Members” of 
steel and timber. This subject is followed up in 
Chapter XI., in which the sections of the members 
of several of the examples previously considered are 
determined and tabulated. Chapter XII. is headed 
“ Detailing Connections at Apexes of Roofs.” The 
word apexes applies to all intersections of members, 
and in this chapter there are working drawings of 
timber and steel trusses fully detailed. The “‘ Deforma- 
tion of Trusses *’ as the result of temperature changes 
and stress is briefly considered, and the weights of 
several of the roof trusses are carefully worked out 


in detail. The final chapter is recapitulatory and 
embodies “‘ A Complete Study of a Modified Fink 
Truss.” 


There are 420 pages in the book and 644 illustra- 
tions ; as all the definitions and directions are framed 
in as few words as possible a vast amount of informa 
tion is included. We hardly expect to find much 
that is new in a work of this kind, but, viewed as a 
collection of the principles and data required by the 
designer of roofs, it appeals to us as being remarkably 
complete and worthy of recommendation. The 
only point that appears to call for adverse criticism 
is the treatment of wind pressure, but it is only fair 
to add that Mr. Ricker is not the only author, writing 
within the last year or so on the subject of roofs, 
who has failed to avail himself of the latest experi- 
mental evidence with regard to the effect of wind 
pressure on structures. 


Wood, 
Griffin 
1912. 


Modern Road Construction. By Francis 
M. Inst. C. E., F.G.S. London: Charles 
and Co.. Limited, Exeter-street, Strand. 
Price 4s. 6d. net. 


THE sub-title of this useful book is “‘ A Practical 
Treatise for the Use of Engineers, Students, Members 
of Local Authorities, &c.,’’ and in his preface the 
author explains that the matter, much of which has 
already been given in lectures and in articles in the 
technical journals, consists mainly of a series of notes 
which have been accumulating over a period of years. 
It is unfortunate that a work of so useful a character 
should appear under a title which entirely fails to 
indicate its character and the ground which it covers. 
It is not by any means a treatise on road-making, 
the subject matter, as far as construction is con- 
cerned, relating almost exclusively to the road crust 
of paved carriageways, and mainly to those of city 
streets and urban roads. As regards the portions of 
the book which deal with conditions affecting wear. 
the effects of traffic, and the internal structure of the 
road crust and paving materials, the author’s dis- 
cussions and observations have a bearing upon road 
maintenance generally, but it should be clearly under- 
stood that the construction and maintenance of road 
crusts in rural areas are not discussed ; nor, except 
as regards bituminous-bound roads, do the materials 
used in making country road crusts come under 
review. Road-building stones are dismissed in half 
a page, and drainage in a page, and no reference is 
made to the road as a whole, regarded as an engineer- 
ing work. The author, who occupies the important 
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position of borough surveyor of Fulham, has, in fact, 
written as a municipal engineer for municipal engi- 
neers, and has assumed that the place on which his 
pavements are to be laid is already provided. If 
an engineer at work on road-making in South Africa 
sent home for this book he would doubtless be pleased 
with it as an addition to his library, but he would 
not find himself the possessor of a new book on road 
construction, dealing with the earthworks, drains, 
culverts, retaining walls, soils, hydraulic data, and 
other matters relating to road-making. 

The author has, however, carried out his real pur- 
pose very well. The nucleus of the book is the 
portion containing the chapters on Tarred Roads, 
Bitumen, and Methods of Using Tar and Bitumen, 
which, with the pages devoted to Road Board Specifi- 
cations relating to tar and ways of using it, amount 
to about sixty-one pages, or not far short of half the 
book. This part of the subject is dealt with in a very 
satisfactory manner, the matter being brought 
up to date in a form very convenient for the use of 
road surveyors. Next in immediate importance are 
the chapter on paving and that on the cost of main- 
tenance of roads (half a page rural and five pages 
urban), together with a specification for making a 
new street. Including a useful table of data relating 
to repairs to wood paving, this portion only amounts 
to some twenty-one pages, but it is the matter which, 
from his wide experience, the author regards as 
embodying the facts of greatest immediate importance. 
A useful feature is a chart showing the amounts of 
‘slop’ collected weekly in the borough of Fulham 
during the years 1907-11, with three years’ weekly 
rainfall charts. The decrease in the tonnage of 
slop collected is mainly attributed to the effects of 
surface tarring, and municipal engineers are doubtless 
making careful records with a view to find to what 
extent the experience of Fulham and some other 
London boroughs can be repeated in other places 
in this important matter of municipal economy. 

As regards the remainder of the book, it does not 
present either a well-balanced discussion or an ade- 
quate summary of any part of the subject, but it 
puts before the reader a number of paragraphs, 
many of considerable interest, and some affording 
evidence of the author’s possession of the valuable 
gifts of imagination and insight, even where the con- 
clusions at which he arrives seem hardly justified 
by the considerations which he puts forward. The 
introductory chapter, while of much interest to com- 
petent engineers, contains some paragraphs which, 
chiefly because of their brevity, may be misleading 
to the student or the member of a local authority. 
Under the heading “‘ Highways Act of 1878” the 
author points out that the loads allowed on traction 
engine trailers are not specified, nor the widths of 
tires in relation to the loading, and he fails to point 
out that these matters are governed by an earlier 
enactment. 

Mr. Wocd has furnished municipal engineers with 
a volume which puts at their disposal a considerable 
amount of important matter in a convenient form, 
and his book has other features which commend it 
to highway engineers generally. His views on the 
behaviour of materials in the road crust are specially 
worthy of note, and his conception of the parts played 
by voids and air cells in road crusts and street pave- 
ments is of primary importance. There is no padding 
in this little volume, and the illustrations are strictly 
confined to the matter in hand. The attention of 
the publishers may be called to a misprint on page 13, 
the name Trésaguet being wrongly spelled. 


Freight Terminals and ‘Trains. By John A. Droege. 
London: The McGraw-Hill Book Company, 6, 
Bouverie-street. 1912. Price 21s. net. 


HERE, in a book of 450 pages, is a mine of information, 
which is, moreover, easily gathered. Mr. Droege 
understands his subject, and, what is of greater value, 
knows just what information a reader would be looking 
for. It must further be added that he has the faculty 
of expressing himself clearly in short, terse sentences. 
The work deals with the lay-out of station yards 
and sorting sidings and the equipment of goods 
sheds, engine sheds, &c., and each department is 
noticed from the engineering and operatirg points 
of view. Both large and small types are considered, 
so that the requirements of any officer, wishing to 
find a solution of his own particular trouble, may be 
met. The book, consequently, abounds in diagrams 
and photographs which are accompanied by descrip- 
tions furnishing not only dimensions, but often details 
of cost. 

It is difficult in a work of such a character to single 
out any features deserving of mention more than 
others. But one cannot but be struck by the breadth 
of view exhibited in the chapter on British freight 
service. This, the author tells us, was contributed 
by Mr. William J. Cunningham, assistant professor 
of transportation, Harvard University. We _ re- 
member reading, about a year ago, an address given 
by this gentleman on his return from a tour in Europe, 
and being impressed by his grasp of the peculiar 
situation British railways are in compared with those 
of the United States. The fairness of this view may 
be judged from the following quotation :—‘ The 
visitor is inclined to joke about the diminutive 
British car (goods wagon) when compared with the 
American car designed to carry four or five times 





as much, and often concludes off-hand without 
thorough knowledge of conditions that the adoption 
of large capacity cars in Great Britain would revolu- 
tionise the freight service and substantially reduce 
operating expenses. But this is not altogether true, 
at least under the present conditions. The small 
car is the result, and not the cause, of the retail 
character of the freight service. Even if larger cars 
were available and would clear their structures, 
it would be a long time before their capacity could 
be utilised, and the road to begin the campaign of 
educating shippers to the economic necessity of hold- 
ing cars for full loads would suffer in competition 
with the road adhering to the small car and sending 
it forward on schedule whether filled or not.” We 
are pleased to note that in this chapter is a description, 
reproduced from THE ENGINEER, of the North 
British goods shed in Glasgow. 

The chapter just quoted concludes by asking the 
question: ‘‘In what particulars can any of their 
{the British] practices or ideas be applied to our own 
problems?” It is admitted that the answer is 
difficult, as English methods are adapted to English 
conditions and not to American, and that dissimi- 
larities in conditions make comparisons of doubtful 
value. The remark is then made: ‘“ There is, how- 
ever, a feeling among a few railroad men that the 
railroads of New England might profitably take a 
leaf from the note-book of Old England and experi- 
ment (1) in the collection and delivery of freight, 
(2) in the use of the small capacity car, and (3) in 
the running of express freight trains.” 

A very interesting chapter of twenty-four pages 
and twelve illustrations is one on the mechanical 
handling of freight which should command the atten- 
tion of railway engineers and operating officers 
because of the economies in time and labour that 
may be effected thereby. Savings in labour do not, 
however, count with us so much as they do in America, 
as the rates of pay are so very much lower. None 
the less, the matter is important as labour gets 
dearer year by year, and since the railway strike of 
August, 1911, the lower-rated men, such as those 
that work in goods sheds, have received advances. 
It is therefore instructive to note that in America 
“the present development in the general applica- 
tion of machinery to handling freight is not altogether 
satisfactory, but rapid strides are being made, and 
with the more general use of electric power, the ease 
with which it may be transmitted and the flexibility 
with which applied, much will be done in this direction 
during the coming years. As a factor in reducing 
the cost of terminal handling it is important; and 
it is to the terminal handling that we must look for 
the greatest opportunities.” 


Vapours for Heat Engines. By W. D. Ennis, M.E., 
Mem. Am. Soc. M.E. London: Constable and 
Co., Limited. 1912. 6s. net. 

Tuts book is of considerable interest to the student of 
thermodynamics, but it is extremely doubtful whether 
any results that can be practically applied have been 
obtained. The use of the vapour of liquids such as 
ether and sulphurous acid has often been proposed 
to form, in combination with “‘ water” steam, a 
binary engine which has a much greater temperature 
range, and therefore a greater thermal efficiency than 
a ““steam’”’ engine. Under the guidance of Professor 
Josse a SO, waste heat engine was devised some years 
ago, and several of these engines were put into prac- 
tical work and achieved an undoubted saving of 
coal; but no further progress was made owing to 
the leakage difficulties with the SO, boiler, which 
was heated by the exhaust of the primary steam engine, 
and with the SO, condenser. Probably, however, 
the main reason of practical want of success was the 
advent of the exhaust turbine, which obtains nearly 
the same thermal efficiency as the binary engine at 
much less initial cost and without any serious troubles 
in running. 

The book under review touches on the above sub- 
ject in Chapter VII; but the main investigation is 
concerned with the possible application of other 
liquids to replace water in a primary engine. As a 
preliminary it is shown that if some fluid could be 
found that would give one-tenth better thermal 
efficiency than water there would be—in the numerical 
example considered—9-1 per cent. saving in the fuel 
cost, and if this fluid costs pound per pound as much 
as coal, then with a 9-1 per cent. leakage of fluid the 
cost of fuel and liquid together would be the same as 
for an engine using water—neglecting the cost of the 
water. The author therefore concludes that ‘“ with 
a leakage loss below 1 per cent. an investigation of the 
possibilities of applying these vapours to power pro- 
duction should be not without interest.”’ 

The investigation is carried out by means of the 
Theta Phi chart, and the first step, therefore, is to 
obtain data for the construction of charts for various 
possible liquids, such as carbon dioxide, ammonia, 
sulphur dioxide, ether, chloroform, ethyl alcohol, and 
carbon chloride. In this connection also the pressure- 
temperature relations of the vapours of these various 
liquids have been plotted on one diagram, and an 
interesting comparison is thus obtained. Water 
vapour is at the extreme right of the diagram, i.c., 
the pressure of its vapour is the least for a given tem- 
perature ; carbon chloride comes next, and carbon 
dioxide and ammonia are on the extreme left of the 
diagram. 


In Chapter IIT. the limit of efficiency with a steam 
engine is considered, assuming a 28in. vacuum. 
The thermal efficiencies given are those for the Carnot 
cycle, and this gives an erroneous view, especially in 
the case of superheated steam, where a 47 per cent. 
thermal efficiency is said to be possible. 

In Chapter V., however, the author takes the 
Clausius cycle as the standard of comparison, and in 
this connection he defines a Rankine cycle as a 
Clausius cycle with incomplete expansion. As is 
well known, this is not the view taken in this country ; 
the Rankine cycle is defined as having complete 
expansion, and is the name given to the standard of 
comparison. The theoretical thermal efficiencies 
with the various liquids referred to above and others 
are obtained, when using the saturated vapours, and 
the order of merit is as follows :—Water, carbon 
bisulphide, ethyl alcohol, chloroform, carbon chloride, 
acetone. 

In Chapter VI. a similar comparison is made, when 
the vapours are superheated, and the maximum theo- 
retical efficiencies are given as follows :—For alcohol, 
0-278; water (steam), 0-272; chloroform, 0-259. 

In Chapter IX. the relative boiler capacity is con- 
sidered, and also the relative time of getting up steam, 
and the condenser surface required. As regards the 
boiler capacity and the condenser surface the differ- 
ences are not very great, amounting to about 12 per 
cent. as a maximum ; for instance, taking steam as 
100, alcohol is 88 as regards boiler capacity. Con- 
siderable differences, however, occur in the time 
required to get up steam; taking water at 100, 
carbon chloride is 225 and alcohol is 68. 


SHORT NOTICES. 


Wireless Telegraphy Simply Explained. London: Per- 
cival Marshall and Co.—This little book describes the 
principle of wireless telegraphy in a simple and concise 
manner. It is a book that can be read with advantage 
by amateur electricians and others desirous of gaining an 
insight into this interesting subject. It deals with the 
essential apparatus—sending, receiving, special methods, 
station working, miscellaneous points, and wireless tele- 
phony. The diagrams are exceptionally clear and remark- 
ably simple. As an introduction to the subject, the book 
is quite among the best we have seen, although it is scarcely 
likely to meet the requirements of those possessed of mathe- 
matical attainments. The book is written in a manner 
which enables almost anyone to grasp the fundamental 
principles and to gain some knowledge of the class of 
apparatus employed. 

Cost Accounts. By L. Whittem Hawkins. London : 
Gee and Co., 34, Moorgate-street, E.C. 1912. Price 5s. 
net.—The object of this book, as set out by the author in 
his preface, is to explain in general terms the ascertainment 
of manufacturing costs and to make clear the operation 
of those principles by means of examples. The book is 
divided into two parts. In the first the elements which go 
to make up Cost are considered and defined. Each element 
is then dealt with in turn. Its treatment in the Cost 
Books is first explained, and then its position in the General 
or Financial books. The relationship existing between the 
two sets of books is then explained and illustrated graphi- 
cally by means of a diagram. The second part of the book 
consists mainly of a series of suggestions designed to show 
how various parts of the system may be elaborated in 
order to secure greater minuteness and accuracy. As an 
appendix is given a series of sample forms which are bound 
in such a way that they can be folded outwards sb as to lie 
side by side with the text. 








FLYING MACHINES. 


A PAPER on “Flying Machines,” by Mr. A. V. Roe, 
was read before the Manchester Association of Engineers 
on Saturday, March 15th. The paper opened with a 
sketch showing the evolution of the present-day aeroplane 
from the time of Sir George Cayley. It then proceeded 
to describe the predominant features of the modern 
machines, including those of Santos-Dumont, Voisin, 
Blériot, Antoinette, Curtis, Rose, Vickers, Breguet, 
Farman, Handley-Page, and others. The advantages of 
monoplanes were said to be a slightly greater efficiency per 
square foot of surface and simplicity. The disadvantages, 
aspect ratio not so good as that obtained on the bi-and- 
multi-plane, poorer range of vision owing to the wings, 
and the more acute angle of bracing which is not so effec- 
tive. As regards biplanes, the author said that a lighter 
form of construction was possible owing to the bracing 
angles being less acute and the load spread over a greater 
surface, better aspect ratio, superior view, better protec- 
tion for the pilot and passenger in case of accident, and 
less effect of the rising and falling wind pockets. On the 
other hand, the biplane is slightly more complicated than 
the monoplane and not quite so efficient per square foot 
of surface owing to the effect of the planes on one another. 
This, however, the author said, could be remedied by plac- 
ing the upper plane a little in advance of the lower plane. 

On the subject of engines for aeroplanes the paper 
mentioned the great scarcity both in England and abroad 
of really good engines for this class of work. The author 
holds the opinion that in the near future the engine with 
stationary cylinders will prove the more successful, as 
this type is more economical to run than the rotary type 
and the cylinders are less liable to “ blow off.” At present 
most flying machine engines only revolve at about 1000 
revolutions per minute, whereas some motor car and cycle 
records have been made with engines turning 4000 revolu- 
tions per minute. A propeller driven by an engine of 
such high speed would require to be geared down to about 
1000 revolutions per minute, which would be an advantage, 
as it would give more explosions per revolution of the 
propeller. With regard to the safety of flying the author 
claimed that flying was becoming less risky each year. At 
first one aviator was killed for about every 500 miles 
flown. The mileage quickly rose to 5000, then to 50,000, 
and to-day the average is about one person killed per 








100,000 miles flown. 
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INSTITUTE OF METALS. 
No. II.* 


WHEN the meeting was resumed on Wednesday 
morning, March 12th, the first paper read was by 
Mr. Alexander Siemens on ‘* Metal Filament Lamps.” 
The author mentioned that owing to the uneconomical 
working of carbon filament lamps, endeavours were 
made to replace carbon by one of the rarer metals, 
which can sustain a higher temperature than carbon 
without disintegrating. Auer was the first to utilise 
Osmium, prepared by a squirting process, and his 
methods were followed by several other inventors, 
experimenting with various metals. The first lamps 
to have actually drawn metal wire as its filament 
was the Tantalum lamp, manufactured by Siemens 
and Halske, Berlin. They also succeeded in drawing 
an alloy of tungsten and nickel, but before that process 
was perfected, the General Electric Company, of 
Schenectady, patented a process of making pure 
tungsten ductile, which is described in the paper. 

In opening the discussion, the President (Professor 
A. K. Huntington) recalled the fact that thirty years 
ago, when Sir William Siemens introduced the first 
electric furnace into this country, he (the speaker) 
was able to arrange for its installation at King’s 
College, where he tried the melting of tungsten. 
However, he found it a very much tougher undertak- 
ing than he had expected. The volatilisation point 
of tungsten is so very near its melting point that 
the great power of the electric arc, playing on a small 
area, volatilised the metal before the heat could melt 
it, and there was a great struggle before he succeeded 
in getting a solid piece of tungsten at all. Up to 
that time tungsten had never been known in the 
solid state, but eventually he obtained a small piece 
which contained about 1 per cent. of carbon. 
At that time the thought occurred to Sir William 
Siemens, Mr. Ferranti, and himself what a fine sub- 
stitute the metal would be for carbon, inasmuch as 
so much less current was required, and consequently 
they filled a long churchwarden pipe stem with tung- 
sten powder and compressed it and turned on the 
current. The result was a most powerful light, 
and eventually they increased the voltage to such an 
extent that they burst the tube. It was not thought 
desirable to go on with the experiments, but he could 
not help thinking that if they had been followed up, 
tungsten lamps might have been on the market long 
before they were. As regards the strength of the 
material, it was a source of satisfaction to him that 
tungsten was so strong, because he had always held 
that if a metal were malleable in alloy with other metals 
it would be malleable itself. The converse did not 
hold, however, because a metal could be brittle in 
alloy and yet malleable itself. He would like to know 
how the strength of tungsten compared with that of 
high-tensile steel when drawn down to the same 
diameter. We had been told that in the process of 
manufacture of tungsten there were alternate heatings 
and hammerings, but was it these or was it the with- 
drawal of the carbon by the presence of hydrogen 
which led to the malleability of tungsten ? 

Mr. G. A. Boeddicker said tungsten was the only 
homogeneous metal that could be produced simply 
by pressure. Perhaps puddle iron would be equally 
homogeneous if worked up, but otherwise the only 
analogy was the production of ice out of snow by 
pressure. The smallest wire he had drawn was 
0-0015, and that with constantan, but it was extra- 
ordinarily difficult. 

Mr. E. L. Rhead referred to the President’s comment 
that metals which are malleable in alloy are them- 
selves malleable if properly treated. If the converse be 
true, then an alloy of tin and antimony would be brittle, 
antimony being one of the most brittle of metals, 
but an alloy of tin and antimony containing 10 per 
cent. antimony was malleable and could be rolled 
with considerable ease. This, however, did not pre- 
vent us looking for malleable bismuth and malleable 
antimony. If the enormous change that takes place 
in tungsten by mechanical treatment reduced it to 
a malleabie condition, it opened up a_ possibility 
with bismuth and antimony which was, perhaps, 
not surprising. There was a good field for research 
here. 

Mr. .J. P. Bedson, as a steel wire drawer. said a 
breaking stress of 300 tons was marvellous, and he 
would like to be let into the secret which would 
enable the manufacture of steel for winding ropes 
which would give half that with safety and dura- 
hility. Would tungsten wire stand bending at the 
high strain mentioned in the paper, and was it brittle 
at the breaking point? High strain steel wire 
which was to be used for winding répes or for piano- 
forte wire had to stand the test of being bent round 
itself three or four times, so that there was a good 
deal of life left in the wire at 120 tons. If Mr. Siemens 
could say that the addition of a little tungsten in a 
melt of steel would add 50 or 100 tons to the breaking 
strain it would be a very valuable hint. 

Mr. T. Bolton said it was not clear to him how it 
was possible to swage a bar of tungsten small enough 
to draw it through a diamond die without any 
intermediate process such as rolling. 


Mr. Alexander Siemens, in rep!v, said there was 
rolling. ‘The great strength of the material was only 


when drawn very fine. In the larger sizes, 


say, 
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ys mm. diameter, the strength was 180 tons per 
square inch, which was also that of a steel wire of 
the size. Surprise had been expressed at being 
able to produce a homogeneous metal by pressure 
alone, but it was not strictly pressure only. The 
coherence of the metal rod when it left the hydraulic 
press was very little indeed. It could be very easily 
disturbed and made to fall to pieces again, but it 
was then put into a porcelain tube and heated with 
hydrogen passing through the tube. ‘Then the metal 
seemed to gain a little more strength, after which 
it was heated again in a current of hydrogen. Finally, 
it was passed through a swaging machine, and 
between each pass through the swaging machine it 
was heated in a porcelain tube with hydrogen. Then 
it was passed through rolls and was perfectly ductile 
and did not want any annealing at all in the sense 
that steel was annealed. The wire was. absolutely 
elastic, and could be wound round itself several times. 
The bibliography in the paper, he thought, gave suffi- 
cient references to the physical properties, and he 
did not want to take up time going into this aspect. 
The President thought that the withdrawal of carbon 
was the cause of the ductility. The powder, however, 
was prepared from the dioxide W.20;, and it was 
essential to keep this as pure as possible. ‘This was 
necessary in order that the particles should adhere 
as much as possible. Of course, if any carbon 
remained in, it was taken out by the hydrogen. 
Tungsten had been used as an alloy of steel, and such 
an alloy had been found to be exceedingly strong. 

The next paper was on “The Corrosion of Dis- 
tilling Condenser Tubes,” by Mr. Arnold Philip, of 
which we give the official summary. 

Main and auxiliary condenser tubes become corroded on the 
sea-water side ; corrosion on the steam side of the tubes prac- 
tically never occurs. In distilling condensers the reverse of 
this is the case. No corrosion occurs as a rule on the sea-water 
side of the tubes, but frequently occurs on the surfaces exposed 
to the steam. 

The absence of corrosion of the sea-water side in distilling 
condensers is apparently due to the facts that (1) the sea water 
flows outside the tubes, which tubes are generally placed verti- 
cally ; on this account no particles of carbon, ash, &c., can finda 
lodgment on the surface of the tubes on the sea-water side, and 
thus what the author has shown to be one of the most important 
causes of corrosion is absent. (2) The tubes are usually in direct 
metallic connection with the casing, being expanded directly 
into the tube plates ; this permits the full galvanic protective 
effect of any protector bars, and of the casing itself when this 
is wholly or partially of iron or steel. 

The corrosion on the steam side of distilling condenser tubes 
is due to hydrochloric acid in the steam. The origin of the 
hydrochloric acid is the dissociation of salts contained in sea 
water, probably magnesium chloride. This dissociation only 
takes place to any noticeable extent when the primary steam 
tubes in the evaporators project above the surface of the brine 
which is being boiled. 

The same distilling condenser used with two evaporators, one 
of which has steam coils projecting above the brine surface 
and the other having drowned steam coils produces distilled 
water containing hydrochloric acid in the former case, but free 
from this acid in the latter case. The effect of the acid con- 
taining steam from the evaporator is to corrode the surface 
of the distilling condenser tubes and the distilled water obtained 
contains not only free acid, but also chlorides of copper, zinc 
and—if tin-coated tubes are used—also tin. 

The presence of copper in the distilled water is particularly 
objectionable both for potable uses and also because when 
passing into the boilers it tends to set up further corrosion and 
pitting on the steel surfaces. The cure to avoid these troubles 
is to use distiller evaporators which contain completely drowned 
coils. A palliative to prevent copper passing into the boilers 
with the distilled make-up water, if this contains copper due to 
a faulty form of evaporator being used, is to pass the distilled 
water through a zine scrubber, which removes the copper. 
Chemical methods for detecting and measuring minute amounts 
of free hydrochloric acid in the distilled water obtained from 
distilling condensers are described. 


Dr. Bengough said he was prepared to aecept the 
author's explanation of corrosion because he had been 
investigating the action of hydrochloric acid on 
ordinary condenser tubes. Hydrochloric acid was 
formed in the mercantile marine morethan inthe Navy, 
and the reason was that very much less care was taken 
in the treatment of condensers in the mercantile 
marine. He hoped to put forward some evidence on 
this point in the future. He wished to know, so far 
as distilling condenser tubes were concerned, whether 
the corrosion took the form of a severe general attack 
all over the surface or whether it took the form of 
pitting; also whether the tubes were emptied of 
water when they were not doing work or whether 
the water was allowed to remain in them and was 
made up from time to time. How long did the cor- 
rosion take to show itself, and was it a quick action, 
or did it take place fairly slowly ? 

Sir Gerard Muntz thought the paper pointed to a 
fact which he, as a manufacturer, had been trying to 
drill into the heads of manufacturers for many years, 
viz., that the trouble must not always be sought 
where it was found. When corrosion was found in a 
condenser it did not necessarily follow that the trouble 
arose there. During the past few weeks he had been 
discussing this point with certain eminent scientific 
authorities, and five out of six expressed the opinion 
that in no case, or in very few cases, had they found 
that trouble from corrosion arose from anything 
in the constitution of the tube. 

Dr. G. H. Bailey did not accept the view that 
hydrochloric acid was necessarily the cause of this corro- 
sion. It seemed to him that this acid had been hit 
upon as a last resource as a means of accounting for 
the removal of the copper from these tubes. In 
his opinion, the oxygen in the water was a very import- 
ant factor in this matter. It must be remembered. 
that water containing oxygen could actually dissolve 
copper. Then the second difficulty was that the 
hydrate of copper which was found ought to separate 





out. This hydrate of copper in the presence of a cer. 
tain amount of organic matter, as would occur on th 
steam side of the tube, was taken into solution. [) 
a colloidal form hydrate of copper would dissolve 
freely in water and there was no difficulty in gettine 
water combined with copper if oxygen were preset, 
If no oxygen was present then the chemical expert 
would find a difficulty in arranging the conditions to 
yet copper into solution without calling hydro. 
chlorie acid to his aid. A striking confirmation of this 
was thef act that drowned tubes were free from trouble; 
and only where air was capable of access did trouble 
arise. With aluminium precisely the same = con- 
dition of things happened. Aluminium exposed {o 
water was acted upon with a fair degree of readiness, 
but exposed to water which had been boiled and froin 
which the air had been expelled it was absolute!, 
unacted upon; also aluminium exposed to strong 
salt solution was absolutely unacted upon if no air 
were present. The author stated that he was unable 
to determine the presence of hydrochlorie avid 
because it was so volatile,and therefore distillation 
would affect it; but were experiments carried out 
to make quite sure? He had made experiments 
of this nature in which the residue after distillation 
was capable of being tested as to its acidity, and if 
they had not been carried out in this case they would 
be well worth trying. 

Mr. E. L. Rhead questioned whether the author 
had established the fact that hydrochloric acid would 
attack copper without the presence of oxygen. 
because the evidence in the paper was not sufficient 
to give this information or to destroy the well-cherished 
fact that copper was not attacked directly by hydro 
chlorie acid without the presence of oxygen. Had 
experiments been tried on deoxidised water or rather 

de-aerated water? They might be carried out 
in a partial vacuum in order to prevent air entering. 

Mr. Philip, in rep!y, said that the evidence that. it 
was hydrochlorie acid and not air by itself was clear 
from the fact that if the tubes were drowned air was 
still there as much as before, but the hydrochloric acid 
did not pass over, because the tubes were not above 
the surface. Pitting occurred on the tubes. The 
trouble was that copper was deposited in the water. 
This was remedied at first by tinning the tubes and 
the trouble disappeared. But the chloride was formed 
and did not give colour, and therefore it passed 
unnoticed. With copper it was always easy to follow 
it, because the effect appeared in the water at once if 
the tubes were exposed. With regard to emptying 
the condenser when out of work, the steam side of 
the tubes was always emptied, but on the other side 
the water was not drawn out, and there was no cor- 
rosion on the water side as far as he had seen. The 
great cause of 80 per cent. or 90 per cent. of corrosion: 
in the Navy were, he believed, due to the presence of 
acids and electrical conductivity. If vertical tubes 
were used with sea water on the outside a large class 
of corrosions disappeared, especially if the tubes were 
in actual metallic contact with a steel casing. Steel 
casings would have prevented 99-9 per cent. of the 
cases of corrosion he had seen. 

The President, referring to the action of hydro- 
chloric acid, said that a boiler stay was sent to him 
some time ago which had a composition similar to that 
dealt with in the paper. That stay had had the zine 
removed from it in places and he found that the ¢ depth 
of the zinc removed was in direct ratio to the thick- 
ness of the deposit. He had not made a detailed 
investigation, but thought the effect was due to mag 
nesium in the seale. 

Dr. H. Bailey then read his paper on 
Corrosion of Aluminium.” 


ny 
rhe 


This paper deals essentially with the action of water anil 
salt. solutions on aluminium. In the course of the investigation 
the effects of variation in the nature of the waters used and in 
the concentrations of the salt solutions have been examined. 
A large number of results are given illustrating also the depend- 
ence of corrosion on temperature and on the quality of the 
aluminium employed. The author also gives a method by which 
reliable measurements of the rate of corrosion may be made, 
and from an examination of the experimental evidence he draws 
the following conclusions :—That aluminium of high purity is 
less readily acted upon than that of lower purity, and that the 
presence of sodium and copper in the metal increase the rapidity 
of corrosion. Well-annealed metal is also more resistant to 
corrosion than unannealed metal. He finds that in general 
the corrosion of aluminium is a process of oxidation, and that. 
as a matter of fact, metal exposed for several months to water 
or salt solutions from which the dissolved air has been expelled 
underwent no corrosion whatever. The normal course of 
corrosion—excluding the action of acids and alkalies--is thus 
a transformation of aluminium into alumina which separates 
out as a flocculent precipitate without any of the aluminium 
passing into solution. 


Dr. Bengough said the case with regard to brass in the 
matter of corrosion was analogous to that of aluminium. 
There seemed to be less difficulties in one direction. 
but there were secondary reactions which had to be 
investigated, but there was less trouble in estimat- 
ing the loss of weight because the films of oxide were 
very thin and were perfectly adherent. The idea of 
direct oxidation was anathema in certain quarters 
in electrotechnical studies, but Dr. Bailey had come 
firmly to the conclusion that it was an important 
point. in corrosion. He personally had been coming 
to the same conclusion in connection with brass. 
so that in certain respects the author and himself 
stood shoulder to shoulder against a big body of 
physico-chemical opinion. 

Dr. R. Seligman did not know of a more unscientific 
method of dealing with corrosion than on the basis 
of weight determination. He also complained of the 
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fact that certain conclusions in the paper had already 
been reached by previous workers, and some recog- 
nition of this fact might have been given, The import- 
ant thing in these experiments was to know whether 
the corrosion went on locally or generally. The 
amount of metal removed was quite without import- 
ance. He felt strongly on this point, because alu- 
minium had suffered seriously in the past on account 
of our shutting our eyes to the disadvantages which 
the anetal suffered from and to the dangers to which it 
was exposed, He could not believe that the progress 
of a metal was to be advanced in that way, and for 
this reason be had the strongest possible objection 
to any such statements as some of those in the paper, 
wich might lead to a false sense of security. 

Vr. 8S. L. Archbutt thought the times of immersion 
too short. Experience at the National Physica! 
Laboratory was that the form of the protective coat- 
ine might have considerable influence on the rate of 
corrosion, Which could only be determined by much 
longer periods of immersion than bad been the case. 


He asked exactly how the specimens were immersed, | 


as the National Physical Laboratory experience was 
that no matter what the materials of support, corro 


sion Was accelerated wherever the alloy came into 
contact with them. Friction also might play an 


nouportant part. 

Mr. Arnold Philip had obtained very similar results 
io those of Dr. Bailey with aluminium containing 
3 per cent. or 4 per cent. cadmium. These corro- 
sions were carried out in sea water which contains 
about 3000 parts sodium chloride, and the test pieces 
were supported in four different ways: (1) by cotton 
thread, (2) by gun-imetal contact, (3) by steel con- 
tact, (4) rubbed in contact with gun-metal. The 
various tests were continued during 73, 91, 91, and 6 
days respectively, and the milligrammes per square 
inch removed by corrosion were 2-6, 61-7, 44-3, and 
61-6 respectively, showing that friction had an 
enormous influence. The great fault of Dr. Bailey's 
experiments was that only single tests were made in 
almost all cases, but experience with corrosion was 
that it is very desirable to make a large number of 
tests under absolutely similar conditions to eliminate 
anything accidental that may happen in carrying 
them out. 

Dr. EF. J. Brislee agreed with the author that it 
was better to have some quantitative measure than 
none at all. Being more immediately 
with certain industrial aspects of aluminium, he was 
of the opinion that it was a metal unique in its dis- 
advantages ; so unique, indeed, that if it had not 
been for its fortunate electrical conductivity it would 
ere this have been as dead as the proverbial door- 
nail. On the whole, he was inclined to agree with the 
author that the oxygen does play an important part 
in the change. He had had an experience where 
this protective coating, exposed to spray, had enabled 
the metal to stand up to its work for years after it 
had been corroded badly. That this coating was of 
value was shown by the taking out of a patent for 
coating aluminiwn wires with a flexible coating of 
AL,O, for electrical insulation. He had seen armature 
coils coated in this way, and the oxide was so flexible 
as to allow a wire of 18 or 24 gauge to be wound 
round a spool little more than an inch in diameter. 

Professor Turner, speaking on the general subject of 
corrosion tests, said he always felt doubt as to whether 
the specimens put into the liquid really represented 
the material that was under test. For instance, 
efforts were usually made to get what could be re- 
garded as a normal metal. The author had been 
exceedingly careful in the cleaning of his specimens ; 
but even so, before they actually came under test he 
suspected that some change had taken place in their 
condition which would render it impossible to get the 
results which they should get. Even in the handling 
of the specimens a certain amount of grease from the 
fingers might be left on the surface, and in this way he 
found it difficult to satisfy himself that the tests 
really corresponded with the kind of test which the 
metal would have to undergo in practice. 

Dr. A. G. Gwyer expressed his interest: in the 
inethod in which the author’s test sheets had been 
treated, and pointed out that when using chemicals, 
and especially a caustic, the polished surface was dis- 
solved, which must leave the metal very porous and 
more liable to corrosion, and he thought this was one 
of the possibilities which might make the author’s 
results unduly high. 

Dr. Law, while not quarrelling with the author’s 
results, thought that the details given in the paper 
did not justify the conclusions which had _ been 
arrived at. To express results as a loss of weight was 
not sufficient, because the important thing was local 
corrosion, and it was this which caused nearly all 
our disasters, and an estimation on the basis of 
weight did not give conclusions which could be of 
much value. 

Dr. Bailey briefly replied, and pointed out that 
although his conclusions were the same as had been 
come to by other workers, he had when he started 
out been doubtful of them and had attempted to 
prove them or disprove them independently. The 
fact that he had proved them did not necessarily 
suggest that he claimed any originality for them. 
He had not pretended to make any investigations as 
to the evenness or unevenness of the corrosion and 
as to the desirability of having long exposures ; these 
introduced the disadvantage that at all times air 
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was being taken out of the water, and this had the 
effect of protecting the aluminium from attack. 
Therefore for the purposes of experiment he main- 
tained that the shorter time of exposure gave the most 
accurate results. As to supporting specimens in 
different ways, as mentioned by Mr. Philips, he pre- 
ferred not to have any supports at all, but to bend 
the sheet into a half circle and rest it at the bottom 
of the glass vessel. 

A paper on “ Microstructure of German Silver ”’ 
was then read by Mr. O. F. Hudson. The author 
said :- 

Samples of German silver which had been annealed for vary- 
ing lengths of time at « temperature of 7000 deg. Cent. were 
examnined microscopically. ‘The alloys, which consist of a single 
solid solution, require many hours annealing at this temperature 
to bring them to 4 condition of true eguilibrium, when the 
solid solution appears to be perfectly homogeneous. German 
silvers when annealed thus commonly possess a characteristic 
“cored ” structure, which is independent of the normal twinned 
crystalline structure also seen. The rather coarsely crystalline 
structure which results from the long annealing necessary to 
cores” ix not in itself a sign of a deterioration in 
rolling qualities. The results of tests on samples annealed for 
various times at temperatures up to L000 deg. Cent. showed that 
under laboratory conditions the rolling qualities of good German 
silver are not impaired by severe annealing. Hardness tests, 
using the sclerescope, showed that prolonged annealing, accom- 
panied by pronounced crystal growth, does not lead to any 
normal annealing 
operation. 

Mr. G. A. Boeddicker expressed his pleasure at 
the possibility of German silver coming to the front 
since the price of tin had gone up. People were now 
beginning to spin and press German silver, although, 
it was very difficult to get the metal to stand thes« 
severe demands, It would be interesting to deter- 
mine the resistance of a specimen at different degrees 
of annealing. 

Dr. Rose did not agree with the author that his 
micro-photographs showed evidence of cores, as his 
understanding of a core was an onion-like structure 
in which every layer had a slightly different composi- 
tion to the other. Neither did he believe that the 
crystallisation shown in several of the author’s illus- 
trations had anything to do with diffusion ; it was 
entirely a question of a change of orientation of the 
particles. His general opinion was that the author 
had given himself a lot of trouble to carry out experi- 
ments which did not tell very much. The paper was 
of no value to manufacturers who wanted to know the 
best possible practice. 

Mr. G. B. Brook asked Mr. Hudson whether his 
specimen had been prepared from commercial German 
silver or from the perfectly pure metal. 

Professor Turner said that if Dr. Kose had seen 
the original photographs he would have detected 
coring. 

Mr. E. L. Rhead said he had observed something 
very similar to what appeared on the illustrations in 
the paper with pure copper electrically deposited. 

The President asked the author if he had made any 
comparison as to the temperature required to elimi- 
nate the cores at different gauges. This, of course, 
was to some extent a question of the way in which 
the metal was cast. 

Mr. Hudson, in reply, said he had not made experi- 
ments as to the resistance of the material. At high 
temperatures there was the possibility of a loss of 
zinc, which might be a serious matter for manu- 
facturers. 

The next paper was on 
of Rapid Cooling on Binary Alloys,” 
Gulliver. 

The author shows how to calculate the proportions of the 
constituents of a rapidly cooled binary alloy by means of the 
information obtained in the usual manner from very slowly 
cooled alloys. The importance of the subject is due to the fact 
that the constitution of a cast alloy cooled at ordinary rates 
lies between that of the very slowly cooled and that of the very 
quickly cooled mixture, so that its limits of variation with change 
in the rate of cooling can be now specified. 

The method of calculation is applied to the lead-rich alloys 
of the lead-tin series. The proportion of eutectic in a just 
solid alloy, the proportion of liquid and of solid in an alloy 
at a temperature between its freezing and melting points, and 
the rate of solidification of an alloy at a given temperature, when 
slowly and when rapidly cooled are found numerically. The 
apparent form of solidus obtained from a rapidly cooled alloy 
is given, together with the variation in the apparent position of 
the saturation point which accompanies variation in the rate 
of cooling. It is shown that the position of the apparent 
saturation point depends not only upon the rate of cooling, 
but still more upon the composition of the alloy, and further 
that the proportion of eutectic present in a rapidly cooled alloy 
is sensibly independent of the curvature of liquidus or solidus. 

the paper is accompanied by a number of diagrams which 
clearly show the differences between the conditions which 
prevail during slow and rapid cooling 1espectively. 

The President said that in this kind of paper the 
theory was all right if only it would fit the practice, 
or the practice fit the theory. There seemed to be a 
little disagreement between the two. For instance, 
cores persisted much longer than Mr. Gulliver gave 
them credit for. He had occasion once to deal with 
a 500 lb. ingot of copper-nickel containing 12 per cent. 
of nickel. This was very slowly cooled down from 
the bottom upwards, and at the end of the operation 
there were some ounces of material squeezed out. 
He examined this and found it only contained 5 to 7 
per cent. of nickel instead of the 12 per cent. it ought 
to have. 

In the absence of the author there was no reply. 

The final paper was Messrs. J. 8S. Glen Primrose 
and H. 8S. Primrose on “* Practical Heat Treatment 
of Admiralty Gun-metal,” of which the following is 
an abstract :-— 

As difficulty often arises in producing gun-metal castings to 
fulfil specified physical tests and withstand hydraulic pressure, 


“The Quantitative Effect 
by Mr. G. H. 





the authors describe their experimental work with the object 
of finding a simple and reliable method of improving thi: 
commonly used industrial alloy, so as to obtain the highest 
possible strength and elongation accompanied by greater sound - 
ness and homogeneity of the metal. They found that even in 
the absence of blow-holes, which constitute the commonest 
source of unsoundness, cast gun-metal behaves unsatisfactorily 
under hydraulic tests due to the presence of microscopical pores 
formed between two constituents of widely different properties. 

A series of tests were carried out to investigate the practical 
value of various kinds of heat treatment, such as reheating, 
quenching and annealing test bars of gun-metal, conforming 
to the Admiralty specification of 88—10-2, which had been cast 
in sand and chill moulds and then cooled at different rates, 
The sets of normal and treated bars were tested physically 
and examined microscopically to determine exactly the effect 
of quenching from different temperatures and also of annealing 
for various periods of time at different temperatures. 

The first set of tests made showed no improvement was effected 
by reheating and quenching the bars, as the strength and 
elongation fell off rapidly as the temperature was raised. ‘I'his 
result was unexpected, as it is known that pure bronze is increased 
in strength by similar treatment. 

More satisfactory 1esults were obtained by simply annealing 
the metal at various temperatures, followed by moderately 
slow cooling, as this was found to increase considerably both 
the tensile strength and the elongation. The most marked 
improvement was found to be produced by annealing the bars 
for half an hour at a temperature of 700 deg. Cent., as the 
physical tests showed lower results both above and below thi- 
critical point. The time factor was also investigated and found 
to be critical for the fin. thickness of metal used, at thirty 
minutes, although only a slight improvement resulted after 
annealing for twenty minutes, and a slight diminution in 
strength occurred if annealing was too long prolonged. 

The practical applications were discussed and exaimples 
quoted from practice in which material not otherwise defective 
failed under the hydraulic test due to water sweating through 
the microscopic pores, but after suitable annealing conformed 
to the most rigid tests. ‘The increased homogeneity of the meta! 
after the heat treatment was shown to be due to the absence of 
eutectic segregations from the microstructure, leaving only 
the strongly interlocking crystals of alpha solid solution of the 
tin and zine in the copper. Jt was anticipated that this heat 
treatment would minimise corrosion troubles. 

Professor H. C. H. Carpenter said the great practical 
value of the paper was that this comparatively simple 
and short heat treatment allowed the production of a 
material which from the point of view of hydraulic 
castings was in the ordinary course apt to give unsatis- 
factory results, but these difficultics, by this method, 
could be got over. The root of the trouble, however, 
was the long freezing range of over 200 deg., and 
theoretically it would be better for this purpose to use 
an alloy whose liquidus range was very much shorter. 
That was the reason why in the recent research by 
himself and Mr. Edwards on the production of cast- 
ings to withstand high hydraulic pressures they found 
copper-aluminium alloys very much better, because 
the freezing individually was comparatively short, 
and the difficulties due to the long freezing interval 
and the fact that they did not get equalisation of the 
constituents by diffusion, were removed. 

Dr. Law pointed out that gun-metal is used for a 
large variety of purposes, and the structure of it 
should be governed by the purpose for which it was 
to be used. Raising the tensile strength and the 
elongation was by no means everything. In the 
cases stated by the authors where the metal had to 
withstand hydraulic pressure, it was highly desirable 
that the alloy should be uniform and homogeneous 
in structure, but if the authors’ method was used 
indiscriminately the results would be disastrous, 
especially, for example, where the metal was used 
for such a purpose as slide valves, or in a case where 
friction entered. He hoped manufacturers would 
not begin the annealing of their gun-metal castings 
irrespective of the purpose for which they were to be 
used. 

Mr. L. Archbutt (Midland Railway), speaking on this 
latter point, said that his company used an alloy of 
copper and tin with 10 per cent. tin for slide valve 
purposes, but found some time ago that the valves 
gave much trouble through breaking. They therefore 
tried the effect of quenching them, and although this 
had the effect of making them tougher, the results were 
disastrous. The valves did not last anything like 
the length of time they did before, and wore out so 
rapidly that the process was given up. This empha- 
sised the necessity of considering the purpose for which 
the metal was required before deciding whether 
annealing was called for or not. 

Votes of thanks to the President and to the Insti- 
tution of Mechanical Engineers for the loan of their 
building brought the proceedings to a close. 








In a paper on electric traction in the Simplon Tunnel, a 
German engineer gives the results of experience on the 
maintenance of the line through the Simplon Tunnel 
during the last six years. Some of the overhead insulators 
appear to have been found defective, and it seems likely 
that the use of glass as a portion of the construction will 
be found to be an improvement, as it is more capable than 
vuleanite of resisting the combined effects of heat and 
moisture. There have also been found to be certain oxidis- 
ing effects produced on the overhead conductors, with a 
consequent considerable wear. At first it was supposed 
that this was due to the generation of ozone; but 
it seems now more likely that it is caused by a deposit of 
soot from the steam locomotives that occasionally pass 
through the tunnel. An aluminium conductor would be 
free from this oxidising effect, but appears unsuitable on 
other grounds. Some method of painting the conductor 
seems to have been tried with satisfactory results. The 
last part of the paper refers to the locomotives, and the 
work which has been done by the different types of con- 
struction. Such difficulties as have been experienced in 
the working of the line have been merely due to abnormal 
complications resulting from moisture, ice, and extreme 
variations of temperature, 
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SOME EFFECTS OF SUPERHEATING AND 
FEED-WATER HEATING ON LOCOMOTIVE 
WORKING.’ 


By F. H. TREVITHICK and P. J. COWAN (Member), of 
ndon. 


Tue tendency in recent years to increase train loads and 
average speeds has, in the main, resulted in larger locomotives. 
By putting proportionately more weight into the boiler the 
evaporative capacity has been increased, and, since boiler 
capacity limits the tractive effort at anything above low speeds, 
this has been quite a logical development. The same provision 
at equal loads results in increased economy, since the rate of 
firing is brought down to a point where the boiler efficiency 
is greater. 

This will be evident on reference to Fig.1, reproduced from 


Fr. 1. 
Relative amount of Heat utilized and lost at different Rates of Firing ; 
St. Lowis Tests. (Series 200.) 
7 (From Proceedings, March 1908, page 275.) 
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Mr. Lawford H. Fry’s paper on “‘ Combustion and Heat Balances 
in Locomotives.’? This represents the series 200 of the St. 
Louis tests on the Pennsylvania Railroad Testing Plant,® and 
has been selected as illustrating the performance of a brick arch 
boiler, with coal approximating to some English qualities, 
though reported to be somewhat friable, and as covering a wide 
range of working. The proportion of the total heat utilised in 
steam production will be seen to fall as the rate of firing increases ; 
the losses increase rapidly. Clearly improvement will be 
effected if capacity sufficient for the production of equal or 
equivalent output at reduced rates of firmg can be arranged for. 

Fig. 1 shows the nature of the losses. That by radiation is 
small. It is practically unavoidable, and, comparatively speak- 
ing, little would be gained by its elimination, if such were 
possible. The loss by CO is also negligible. The remaining 
losses are important, and consist in heat carried away in the 
gases of combustion passing out of the chimney, and in heat 
lost in unburnt or partially burnt fuel. 

Fig. 1 is rearranged in Fig. 2 in the form of a diagram of heat 


Fic. 2.—Heat utilized and lost at different Rates of Firing ; based on 
St. Louis Tests. (Series 200.) 
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available, taking 14,500 B.Th.U. as a typical calorific value for 
the coal. The line a represents the total heat available in the 
fuel at any rate of firing per square foot of grate area per hour. 
This diagram is merely typical. A comparison of numerous 
published results shows that it may fairly be taken to be so. 
As it is intended to pay attention now only to the larger and more 
easily preventable losses, the losses by CO and by radiation have 
been combined in Fig. 2. 

In locomotive operation, engine output, steam output, rate 
of firing, draught, smoke-box temperature, and other factors 
are interdependent. Engine output for a large part of the range 
of working is limited by boiler output, which is dependent upon 
the rate of firing. This, in its turn, depends on draught, which, 
other conditions being unaltered, is a function of the steam 





1 The Institution of Mechanical Engineers 

2 © Proceedings,” I. Mech. E., 1908, Part IL., p. 275 

3 “Locomotive Tests and Exhibits,” published 
vania Railroad Company. 


1905 by the Pennsyl- 


exhausted. Fig. 3 (considered in conjunction with Fig. 2) 
shows the relation of draught to the phenomena accompanying 
increased output. The upper and lower lines show respectively 
the vacuum recorded in the smoke-box at the back of the dia- 
phragm and the effective draught—that is, the difference be- 
tween this and the vacuum measured in the fire-box. The 
vacuum in front of the diaphragm in American engines is often 
twice as intense as that behind it. 

The net loss of heat in the waste gases is dependent upon their 
quantity and specific heat and the smoke-box temperature. 
In quantity the waste gases increase with the rate of firing, 
though the amount of gas per pound of fuel burned tends to 
diminish. The manner in which smoke-box temperatures 
increase with the rate of firing is shown in Figs. 4 and 5. Such 
diagrams are given as straight line curves in the St. Louis report, 
but this is really incidental to plotting to too small a scale. 
The St. Louis tests on modern large boilered engines show 
lower temperatures than the Purdue tests represented in Figs. 4 


Fie. 3.—Relation of Draught to Rate of Firing ; St. Louis Tests, (Series 200.) . 
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and 5. The specific heat of the waste gases increases with 
smoke-box temperatures. As a net result of the combination 
of these three factors the proportion of the loss in the waste 
gases to the heat available in the coal gradually falls, but in 
amount increases with the rate of firing. 

Of the loss by unburnt fuel, part, occurring at the grate, is not 
usually preventable, except such as arises from inexpert firing. 
The larger portion of this loss is involved with engine output 
and draught. The greatest loss is traceable to the quality and 
quantity of the smoke-box cinders, and of those passing out 
of the chiraney. Both these increase with rate of firing. Fig. 6 
shows how rapidly the quantity of these cinders increases at 
the higher rates of firing. Other classes of coal may show losses 
on an even heavier scale. The smoke-box cinders, and those 
passing out of the stack, have been combined in Fig. 6. It 
is not possible to state definitely what effect the rate of firing 
has on the relative amounts of these two cinders losses, but it 
appears probable that so long as the smoke-box capacity is not 
taxed the smoke-box cinders are greater in amount than those 
passing out of the chimney when work is light, and that when the 
engine is forced those emitted from the chimney exceed those 
retained in the smoke-box. This opinion is supported by Dr. 
Goss, and by figures given in a paper read before the Western 
Railway Club in 1898 by Mr. W. Garstang. In general it may 
be taken that at fair engine rating the loss by cinders ejected 
is large, and on ordinary runs exceeds the amount which accu- 
mulates in the smoke-box, the proportion of cinders ejected to 
cinders in the smoke-box being often 2 or more to 1, in smoke- 
boxes fitted with netting. This factor is, however, largely 
dependent upon the quality of the coal, as is also the quality of 
the cinders. 

Fig. 7 gives an idea of the way in which the calorific value of 
these cinders increases with rate of firing. The curves are for 
three different kinds of coal. Their value is thus high, being 
shown to be about 90 per cent. of the original value of the coal 
at the highest rates of working. In the St. Louis tests the 
highest calorific value found for smoke-box cinders was 95 per 
cent. of the value of the original coal, and for the cinders ejected 
87.6 per cent. of the coal value. The average for all tests was 
for the smoke-box cinders 80.7 per cent. and for the cinders 
ejected through the chimney 72.5 per cent. of the original 
value of the coal. Determinations made in connection with 
Egyptian State Railways passenger engines using Welsh coal 
have shown a calorific value for smoke-box cinders equal to 
86 per cent. of the original coal value. 
ejected have a rather lower value than those retained in the 
smoke-box, though circumstances may arise where the reverse 
is found to be the case.5 


Repvuction oF Borer Losses. 


The facts exhibited in Figs. 1-7, which show so rapid an 
increase in the boiler losses at the higher rates of firing, emphasise 
the statement already made that improvement will be realised 
if the necessary output can_by_some means be secured at a re- 


Fis 4. 


Relation of Smoke-box Temperatures and Draught to Rate of Firing , values 
from Goss's “ Locomotive Performance” (‘* Brazil block ” coal), 
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duced rate of firing. Within limits increase in boiler capacity 
is thus as logical from this point of view as it is when made in 
order to meet demands for more power. This solution, however, 
has certain drawbacks. With the enlargement radiation and 
grate losses increase, the latter becoming important in inter- 
mittent work. An increase in total engine weight is also 
involved, and, as permanent way considerations limit this, the 
time will come, and has now been reached in cases, when im- 
provements must be sought, involving an increase of weight on 
a reduced scale. The logical alternative to the increase of boiler 
capacity is to relieve the boiler of part of its work by the adoption 
of some supplementary process, which, however, to be successful, 
must necessitate a comparatively small increase in weight. 
Two processes which meet this requirement are feed-water heat- 
ing and steam superheating. 





4 ** Proceedings,” 1. Mech. E., 1908, Part 2, pag: 





e 294. 
© Dr, Goss’s report on ‘‘ Superheated Steam in Locomotive Service.” 


Usually the cinders , 





Freep Warer HEArInNG. 


In feed water heating part of the boiler work is accomplish 
before the water passes the clack. For feed-heating agents, 
providing a direct saving of otherwise waste heat, there ar. 
available the exhaust steam discharged from the cylinders aj 
the waste gases passing out of the chimney. Feed heatiny 
can be accomplished by either of these alone or together in serio. 
If used in series heating by the waste gases must be accomplis|iod 
last. As the process may be arranged to result in temperatures 
being reached at which even the so-called hot-water injeciors 
will not work, its successful adoption involves a reconsideration, 
of the feeding system generally. 

The ordinary injector will not pick up water above about 
120 to 125 deg. Fah., and the feed cannot therefore be effectiy«ly 
heated before it reaches the injector, while the admixture ii) ¢),:1 
apparatus of live steam with the feed so raises the tempera ):1¢ 
of the latter that full advantage cannot be taken of subseqiinit 


Fic. 5. 


Relation of Smoke-bor Temperature to Rate of Firing ; values from Goss 
“ High Steam Pressures in Locomotive Service” (Youghiogheny coal). 
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heating by either of the agents available. An injector may fer 
into a boiler at 180 lb. per square inch pressure, about 11.2 |), 
of water for every 1 Ib. of steam used. If the supply be at 
65 deg. Fah. the delivery will be about 160.5 deg. Fah. ‘Iii, 
increase is not an economic gain. Delivery falls off as the 
boiler pressure rises, and the temperature of delivery is higher 
at the higher pressures. Subsequent feed heating is of less 
advantage now than it would have been when pressures were 
lower. For each | |b. of steam used in the cylinders (1 + a frac- 
tion) must be produced in the boiler from the temperature «/ 
the injector discharge in order to supply both the engine and 
injector. The B.Th.U. thus to be produced are given for 
various pressures in Fig. 8, by Curve No. 1, which is based 
on data published by Mr. S. L. Kneass.6 If subsequent to deliver, 
from the injector the feed be heated by the cylinder exhai-t 
to 210 deg. Fah., the boiler work is reduced, as denoted |!) 
Curve No. 2. The work needed increases with the boiler pressure. 
Heat can further be transmitted from the waste gases, and an 
average feed temperature of 280 deg. Fah. to 290 deg. Fal. 
obtained, but compensation can in no way be secured for heatiny 
during part of the process with live steam. 

At modern pressures the ordinary exhaust injector shows a 
thermal saving over the live steam injector of some 9 per cent 
The supplementary portion of the exhaust injector is handicapped 
by the water fed to it being already at a high temperature (about 
180 deg. Fah.). Its steam consumption is thus high, and the 
final temperature of discharge is about 280 deg. Fah. Addi- 
tional feed heating is thus impracticable, even by the waste 
gases. The only gain procurable with this injector is that due 
to the use of part of the exhaust steam; this, however, may 
exceed the thermal gain of 9 per cent. or so.. In a more recent 
form of exhaust steam injector the efficiency of the exhaust 
steam jet has been improved, and much less supplementary 
live steam is needed. ‘Though the thermal position is the san 
with both types the discharge temperature is thus lower with the 
later pattern. The final temperature with the later type | 
195 deg. Fah., compared with 280 deg. Fah. with the earlier, 
and further feed heating is practicable. 

The pump offers advantages over the injector in connection 
with feed heating, since with it the feed temperature is not 
increased in the process of raising the pressure, and the tem- 


Fis. 6. 
Relation of Weight of Cinders passing through the Boiler-Tubes to Rate 
of Firing ; values from Goss's “ High Steam Pressures in 
Locomotive Service” (Youghiogheny coal). 
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perature head is sufficient for the effective transfer of heat t: 
the pump delivery, successively from the exhaust steam an: 
the waste gases. On account of the sudden demands which « 
locomotive feed pump is called upon to meet, euch an appliance 
should be arranged to work with water at moderately low tem- 
peratures, and the greater part of the feed-heating processe: 
should be carried out between the pump and the boiler clack. 
Independent steam pumps suitable for locomotive work wil! 
deliver 100 lb. of water for about 1.5 1b. of steam, working at 
and against 180 lb. pressure. Curve No. 3, Fig. 8, shows th: 
B.Th.U. to be provided by the boiler for each 1 Ib. of steam 
delivered to the cylinders, using pump supply and feed at 
65 deg. Fah. Curve No. 4 shows the work required if the pum) 
exhaust be utilised for feed heating, about the same amount 
being required at all pressures. The pump and injector are then 
on an equal footing at modern pressures. Heating, further, by 


6“ Practice and Theory of the Injector” (Wiley). 
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the main cylinder exhaust to 210 deg. Fah., reduces the boiler 
work to the amounts shown by Curve No. 5. This system has 
a considerable advantage over the injector feed combined with 
heating to 210 deg. Fah.—see Curve No, 2—and this is main- 
tained if the feed heating be carried stiil further. 


SUPERHEATING, 


In superheating a final benefit may be due to different 
causes according to the system. In one system the heat 
in the waste gases discharged from the boiler is utilised 
to raise the temperature of the steam. In another a directly 
fired superheater is employed, commonly incorporated for con- 
venience in the boiler, in order that one grate may serve both. 
Hybrid systems have also been tried, in which either the ordinary 
boiler tube length has been curtailed and a superheater added 
in the space thus provided, or a large supply of “live” gas 
has been conducted to a smoke-box heater through a special] 


Fig. 7. 


|.-lation of Calovific Value of Cinders passing through the boiler-tubes to Rate 
f Firing ; values from Goss's : No.1,“ Superheated Steam in Locomotive 
Service” (Pocahontas coal); No. 2, Ditto (Youghiogheny coal) ; 
No. 8, “ Locomotive Sparks" (“ Brazil block" coal). 
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flue. Most of these latter systems have been abandoned. 
They lower the efficiency of steam generation, and this is not 
sutliciently recouped in the engine for these arrangements to 
compare favourably with others. 

Contrary to general experience in other branches of steam 
engineering, and also in conflict with testimony from many 
railways, it has been maintained that waste gas superheating 
effects little or no benefit in locomotive work. This system 
combines improvements in two directions, namely, in the 
efliciency of steam generation and in the engine’s consumption. 
lhe gain in generation has been commonly ignored or actually 
denied so far as locomotive work is concerned, while the engine 
gain has been fairly generally admitted. A true waste gas 
superheater forms an adjunct to the ordinary boiler. Its 
installation should not disturb the heating capacity of the boiler, 
nor alter its efticiency. About the same proportion of the heat 
of combustion is taken up by the water-heating surface as where 
no superheater is fitted, and to the steam thus produced is added 
further heat abstracted from the waste gases. The overall 
efficiency of the generator is improved, the proportion of heat 
available in the coal put to use being increased. Directly fired 
superheater locomotives using superheat from 100 deg. Fah. 
upwards, which can lay claim to no improvement in the efficiency of 
steam generation, but rather suffer in an adverse sense, admittedly 
prove satisfactory in service. ‘There appears, therefore, to be no 
valid reason why the waste gas heating system, with which super- 
heat of about 90 deg. Fah. can be obtained, should not likewise 
give good results. The difference between the temperatures 
just cited is more than made up by the higher overall efficiency 
of the combined waste gas heater and boiler. ‘The temperatures 
claimed, for waste gas superheaters are_sometimes too high. 


Fio. 8.—Saturated Steam boiler output in B.Th.U. necessary with various 
conditions of Feed, for each 1b. of steam used in the cylinders. 
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WORKING PRESSURE — LB, PER SQ. IN.(GAUGE) 


Something over the figure just quoted is, however, perfectly 
practicable. 

It is difficult to determine the economical position of directly 
fired superheater installations of the moderate degree or high 
degree types, as applied in locomotive service. For the generator 

fficiency to be undiminished no more heat must be lost from a 
uperheater boiler than in the ordinary boiler. In some installa- 
‘ions the average amount of heat absorbed through the smoke- 
iube nc gorge surface may about equal, as far as can be 
sathered, the average amount transmitted through the water- 
heating tube surface. This may be so in the double-loop high 
(legree type in which high steam velocities are used, and the ends 
ft the loops are brought fairly near the fire-box. Locally 
transmission is then very great and the average is high. With 
he single-loop types giving moderate degrees of superheat 
the elements are often short and the speeds low. The trans- 
mission at the best is then comparatively low, and on the average 
lower than that of the water-heating tube surface. As regards 





efficiency of steam generation, therefore, the combination of 
the waste gas superheater and boiler ranks first. Probably 
the ordinary boiler ranks second and the high degree smoke-tube 
superheater boiler third, but this does not appear yet to have 
been definitely determined ; it is possible their relative positions 
are not the same at all powers. Last of all stands the moderate 
degree smoke-tube superheater boiler. 

Though the above aspect of superheating is often treated with 
indifference, it is generally conceded that there is more or less 
saving in steam at all degrees of superheat. Even with no 
superheat the use of a heater may reduce the feed necessary 
if the steam normally sent over is wet. Part of the economy 
shown on road tests undoubtedly arises from this. With any 
temperature above that corresponding to dry steam there is an 
improvement in the engine. In stationary work this is not 
disputed, and the result is similar in locomotive working. This 
has been determined in road tests, and also on testing plants. 
Dr. Goss and others responsible for the work at Purdue have 


Fic, 9.— Relation of Steam Consumption and Superheat, values from Benjamin 
and Endsley. (Am. Ry. Master Mechanics’ Convention, 1911.) 
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concluded that steam consumption falls with increasing super- 
heat as shown in Fig. 9. This determination is naturally only 
approximate. The data issued from Purdue constitute the only 
records yet published, showirig the effect of progressive super- 
heat on steam consumption in locomotive service. As regards 
coal consumption, however, they do not fairly indicate the 
possibilities of moderate superheating, though it is sometimes 
held they do, since they do not embrace investigations with the 
more efficient installations of that class. 


Coat ConsuMPTION. 

Feed water heating and superheating may be employed in 
various arrangements or combinations. For moderate feed 
heating the pump exhaust and part of the main cylinder exhaust 
are used. The former raises the feed temperature by 25 to 30 
deg. Fah., the latter to about 210 deg. Fah., or slightly more. 
High degrees may be attained by continuing the process with 
a smoke-box heater in series. Temperatures of 280 to 290 deg. 
Fah. may thus be reached, with even 360 deg. Fah. for short 
supplies, feeding to a boiler working at a pressure of 180 lb. 
per square inch. The smoke-box heater may be used alterna- 
tively for moderate superheating, when a superheat of about 
90 deg. Fah. may be secured Thus feed heating to 210 deg. Fah. 
and moderate waste gas superheating may be combined. Finally. 
with the smoke-tube type of superheater moderate and high 
degree feed water heating may also be adopted. 

From Fig. 2 it will be seen that for any reduction in the 
demand made on the boiler and denoted by a fall along the line d 
the coal consumption falls along the line a. ‘To this rapid fall 
are due the large economies effected with comparatively small 
thermal savings. The correspondence shown in Mr. Fry’s paper 
between tests on boilers of a fair range of proportion and in Dr. 
Goss’s reports on boiler efficiency as affected by pressure makes 


Fi. 10.—Diagram showing the Economy of Feed-Heating to 270° F. 
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\8. OF COAL PER SQ FT. OF GRATE SURFACE PER HOUR 


it permissible to take Fig. 2 to represent typical conditions ‘in 
a brick arch boiler working at 180 Ib. pressure per square inch, 
generating practically dry steam. 

(1) High degree feed water heating.—Installations giving 
average feed temperatures between 270 deg. and 290 deg. Fah. 
are described in Appendix I. under Types A and B. Unless 
conditions are unfavourable feed heating is purely a gain to the 
boiler. If an engine be over-rated hot feed may be accom- 
panied by the production of somewhat drier steam. The effect 
of feed heating may be studied by the aid of Fig. 10, which is 
part of Fig. 2 to an enlarged scale. 

‘Taking as typical a rate of firing of 80 1b. per square foot of 
grate area per hour by the scale A X, the amount of heat 
utilised in steam production, is 632,000 B.Th.U. This is 
equivalent to the evaporation of 591 Ib. of water from and at 
160.5 deg. Fah., the temperature of discharge of the injector 
with supply at 65 deg. Fah. and boiler pressure at 180 Ib. 
Dividing this in the proportion of 11.2:1 gives 542.57 Ib. 








as the steam taken by the engine, and 48.44 Ib. as that used in 
working the injector. For a pump-fed engine (with supply at 
65 deg. Fah.) to develop the same power, the same number of 
pounds of steam must be furnished to the cylinders. This 
requires 542.57 (1197.7 — 33.07) = 631,890 B.Th.U., 1197.7. 
representing the total heat in steam at 180 Ib. pressure, and 
33.07 that in the water at 65 deg. Fah., both above 32 deg. Fah.” 
The pump consumption will be taken as 2.2 lb. of steam per 
100 iB. of water delivered, and therefore (542.57 x .022) lb. 
= 11.94 lb. of steam are needed for the pump, equivalent to a 
demand on the boiler of 13,910 B.Th.U. The total number of 
thermal units to be generated is thus (631,890 + 13,910) = 


FG. 11.—Coal Saving (Curve 1) and Thermal Saving (Curve 2) of Feed-Heating 
to varvous temperatures, with Pump Supply, compared with Injection Feed. 
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FEED WATER TEMPERATURES__DEG. FAHR, 


645,800 B.Th.U. This, in the installations Types Aand B 
(Appendix I.), is supplied in stages, namely, by the pump exhaust 
heating by 25 deg. Fah., or to 90 deg. Fah.; by the main cylinder 
exhaust to 210 deg. Fah.: by the waste gas heater to, say, 
270 deg. Fah. (a temperature easily reached); and finally by 
the boiler. The total heat supplied per | lb. of steam is (1197.7 
— 33.07) = 1164.63 B.Th.U. Of this, therefore, the pump 
exhaust furnishes (58.0 — 33.07) = 24.93 B.Th.U.; the main 
exhaust (177.99 — 58.0) = 119.99 B.Th.U.; the waste gases 
supply (238.8 — 177.99) = 60.81 B.Th.U.; and the boiler 
furnishes (1197.7 — 238.8) = 958.9 B.Th.U. The total heat 
is supplied to the engine and pump as follows :— 


TaBLeE I.—Heat Supplied when Feed Heating to 270 deg. Fah. 














B.Th.U. supplied. 
Propor- 
tiie ss tion of To 
Source of heat. total To | To | engine 
supplied.) engine. | pump. and 
pump. 
Pump exhaust heater... ... f 24.93 \ 13,530 300 13,830 
(1164.63 |/ 
Main cylinder exhaust heaters.. {  229-! |) g5 100 | 1,430 | 66,530 
L 1164.63 |! 
Waste gas heater .. f 80.31 11 39 goo 730 | 33,720 
\ 1164.63 |/ 
Boiler... .. 2. «2... oe { | 958-9 |b 590,270 | 11,450 | 531,720 
\ Tre4-63 |! 
Totals..| 631,890 | 13,190 | 645.800 





Instead of 632,000 B.Th.U. to be supplied by the boiler in the 
injector-fed engine, coal has now only to be burnt to furnish 
the reduced supply of 531,720 B.Th.U. Following this out 
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TARE LOAD BEHIND TENDER TONS 


in Fig. 10, the requirements have first to be increased from A to A; 
(= 645,800 B.Th.U.), on account of the substitution of the pump 
for the injector. This corresponds to a point B on the curve d. 
The use of the pump exhaust reduces the demand by 13,830 
B.Th.U., namely, to B, and C, or slightly below the original 
point for the injector-fed engine. The main exhaust furnishes 


7 The figures for heat in steam and water are taken from “* Tables and 
Diagrams of the Thermal Properties of Saturated and Superheated 
Steam,” by L. 8. Marks and H, N. Davis (Longmans), 
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a further 66,530 B.Th.U., and the demand is brought down to 
(, and D, and again of this 33,720 B.Th.U. (DD,) is derived 
from the waste gases, leaving E Y (=531,720 B.Th.U.) to be 
provided by the boiler itself. The rate of firing which will 
produce this is 60.8 Ib. per square foot of grate area per hour, 
compared with the original 80; a saving of 24 per cent. is thus 
indicated for the system. 

The diagram shows how this comes about, supposing smoke- 
box conditions to remain normal. . The heat represented by 
D D, is drawn from the waste gases. This length may therefore 
be set up over E at EE,. Then E, Ey, represents the final loss 
in the waste gases compared with the original A A,. that is, 
96,000 B.Th.U., instead of 156,000, or a reduction of 38.5 
per cent. in this loss. The loss by unburnt fuel has been reduced 
from Ay A, (332,000 B.Th.U.) to E, BE; (193,000 B.Th.U.), a 
reduction of more than 41.5 per cent. The proportion of the 
heat utilised to the total available has been greatly increased. 

Estimating economy in this manner for various feed tempera- 
tures, a series of values are obtainable, and the Curve 1, Fig. 11, 
may be thus derived - Curve 2, Fig. 11, shows the corresponding 
thermal savings. The actual savings are greater than the latter 
would indicate, from indirect causes, which thermal calculations 
cannot take into account. The savings by feed heating are in 
locomotive work on a rather higher scale than in other branches 


of steam engineering. | 
Among many trials of this system oon the Egyptian State | 
tailways those made with Engine No. TEE CP ype A. Appendix 1), | 


Fig. 13. 
Coal Consumption per ton-male for Engine No. 711 (Feed-Heating to 270° F. 
and No. 695 (Non-Heater). 



























LB. 
“175 — 
v | | 
| | 
ee | | | a 
rr [ENGINE NO. 695 
| 
z= | 
S H 
°125-- &£— } 
a | | | 
p>... | 
sera! | | 
S —— ENGINE NO. 711 
| # T ~~ ~9- - ~~ 
oe i 
cgi a + t 
200 250 300 350 400 
TARE LOAD BEHIND TENDER_TONS 
in the early ‘part of 1908, are the most important. This is a 


t-4-0 type engine. Its chief particulars are given later. Engine 
No. 711, with heaters, ran against a sister engine, No. 695, 
without heaters, on expresses between Cairo and Alexandria 
(130 miles), the fastest timing being 3 hours with two inter- 
mediate stops. The coal was weighed into bags, sealed, and 
opened on the tender as required. The figures relate to coal 
used for train working only. The ton-miles accomplished were 
1,939,847 by Engine No. 711 and 1,926,054 by Engine No. 695. 
The average coal per ton-mile worked out at 0.1116 Ib. for | 
No. 711, and 0.1450 Ib. for No. 695-—a saving of 23 per cent. 
for the heater engine. The results of the trials are depicted 
in Figs. 12 and 13. The consumption of the non-heater engine 
increased much more rapidly with the loading than did that of 
the heater engine. The economy shown by the latter improves 
at the heavierloads. Table II. giving the trains classified accord - 
ing to load (tare behind tender) shows this very clearly, especially 
on the pound per mile basis. 


Tasve 1L.—-Trials of Feed Heater Engine No. 711 and Non-heater 


Engine No. 695. 


Coal consumption. 
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| horse-power main 
| sumption of 12 lb. per shaft horse-power for the main turbine, 
| the quantity of condensate to be removed would be 120,000 Ib. 


| tion in the main turbine. 


| the main turbine. 


late Mr. Dugald Drummond’s system on the London and South- 
Western Railway has been inserted in Fig. 11, as well as one for 
a system in use on the Central of Georgia Railway (U.S.A.). 
All these points are in fair agreement with the curve No. | of 
diagram, Fig. 11. If part of the exhaust steam be efficiently 
employed in raising the feed to temperatures approaching the 
maximum its utilisation in this manner is productive of more 
economical working than its use in the blast would be in main- 
taining a higher smoke-box vacuum. 


(To be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of vur 
Correspondents.) 


CONDEXNSERS AND AIR PUMPS. 





Str,--L venture the opinion that land turbine engineers will 
be interested in the views expressed by Admiral Anstey during 
the discussion on Mr. D. B. Morison’s paper at the recent meet- 
ing of the Institution of Naval Architects. Admiral Anstey 
does not favour the adoption of small steam turbines for driving 
auxiliary machinery, and bases his conclusions on the increased 


| quantity of coal they require relatively to that used by small 
| reciprocating engines. 
| the separate withdrawal of the condensate from the main con- 
| densers of a warship, the air being withdrawn by reciprocating 


The reference which interested me was 


The cited example was the condenser for a 10,000 


air pumps. 
steam turbine. Assuming a steam con- 


ver hour. Providing # margin of 20 per cent. and assuming 
the water to be discharged into a feed tank (ft. above the con- 


| densate pump, then the water horse-power would be three, and 


illowing for a pump efficiency of 43 per cent., the brake horse- 


| power of the pump turbine would be, say, seven. 


If the steam supply to the pump turbine is taken direct from 
the boilers at 200 lb. pressure and exhausted at 25 lb. above the 
atinospbere into the low pressure section of the main turbine, 
then of the total available heat energy passing through the 
pump turbine about 65 per cent. is available for power produc- 
Assuming it takes 73 lb. of coal per 
hour to generate the total steam passing through the pump tur- 
hine, then 35 per cent. of this, or, say, 26 lb. of coal, are required 
per hour to withdraw the condensate from the condenser of a 
10,000 horse power main turbine. Quite a negligible quantity 
if it enables the air withdrawing capacity of a given size of air 
pump to be doubled, or alternatively if for a given air withdrawing 
capacity, the size of the reciprocating air pump can be halved 

I take it that the conditions of working on a warship are full 
speed, cruising speed, and harbour duty. 
densate pump is used in conjunction with twin reciprocating 
air pumps, both barrels being cooled and withdrawing air in 
pacallel, but capable of withdrawing both air and condensate 
on the wet and dry principle, then surely the condensate pump 
ix purely an adjunct of the main turbines, to be used only under 
full power conditions and when the main turbines are working. 
Such a combination appears not only to double the air with- 
drawing capacity of the air pumps at full power, but affords 


| perfect uniformity in the working of those pumps in any kind 
At ernising | 
| speed and for harbour duty the centrifugal condensate pump 


of weather and under extreme conditions of speed. 


would be shut down. The steam consumption of the air pump 
would then be as at present and the coal consumed neither more 


nor less. In other words, the military efficiency of the ship is 


| maintained or enhanced at full power without involving any 


sacrifice in air pump coal economy when cruising or when in 


| harbour. 


In land turbine installations the reciprocating air pump is 
rapidly giving place to rotary systems, the exhaust from the 


| pump turbine being preferentiaily used for feed heating, the 


-urplus, if any, being discharged into the low-pressure section of 
M. Hauupay. 


Bishop Auckland, March 18th. 


GALLOWAY TUBES. 


Sik,—In reply to your correspondent * Engineer,” of Brad- 
ford, we have pleasure in stating our experience with boilers 
fitted with Galloway patent cone tubes. This experience is 
based upon several millions of these cone tubes and over 10,000 
boilers fitted with the patent Galloway flue. Our experience 
proves conclusively that the Galloway cone tube brings with it 
two important adventages. These are economy of fuel and 
reduction in grooving, corrosion, and other working troubles, 

As regards economy, the following typical figures are extracted 
from a report by Mr. M. Longridge on a test of two adjacent 
boilers, working into the same chimney, one being a Lancashire 
boiler and the other a Galloway, but otherwise both of similar 


| size and seated in a similar manner. 


The figures of the registers for engines in regular service 
confirm all trials made with this system. Table III. gives such 
reeords for Engines Nos. 711 and 677 and non-heater engines. 

The large difference between No. 711 and sister non-heater 
engines is probably in part due to No. 711 being constantly | 
used for investigation work, and being kept in first-class order. 
Coal was also most likely booked to it more carefully than it 
would otherwise have been. The figures for No. 711 with and 
without heaters are fairly comparable. Engine No. 677 is of | 
another class, being of the 4-4-2 type, with cylinders 18in. by 
26in., heating surface of 1535.5 square feet in the tubes, and 
140.25 square feet in the fire-box, and a grate area of 24 square 
feet. An all-round improvement in this case of 18 per cent. ix 
shown for the heaters ; but if the comparison be confined to 
periods of like climatic conditions (an important point when 
work in a country such as Egypt is being considered) this engine, 





Tasie ILI.—Service Working of Feed Heater and Non-heater 
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fitted with heaters, showed an improvement of 20.5 per cent. 
over her working without them. 

Considering the modified smoke-box arrangement the result 
shown for the trials of Engine No. 711 (an economy of 23 per 
cent.) is in remarkably good agreement with the saving indicated 
by the method of Fig. 10. A point, indicating these trial results 
on the Egyptian State Railways is marked on Fig. 11. Feed 
heating has been carried to certain lengths on other systems, 
but not to such high temperatures as these. In England, on 


the Continent, and in America feed heating has been tried on a 
more or less extensive scale, but in most cases exhaust steam 
heating only has been used. 


A point indicating results of the 


Lancashire boiler. Calloway boiler. 


Diameter of boiler sft. 
Length of boiler . - BOft. 3Oft. 
Total heating surface 935 sq. ft. 1164 sq. ft. 
Fuel fired per hour. 1421 Ib. 1424 Ib. 
Combustible burnt per hour .. 1348 Ib. 1317 Ib. 
Water evaporated per hour -. 10,565 Ib. 11,485 Ib. 
Dried fuel fired per square foot 

dk ee aa 31 Ib. 31 Ib. 
Water evaporated per lb. combus- 

tible from and at 212 deg. .. .. 9.39 Tb. 10,39 Ib. 


It will be seen from Mr. Longridge’s report that the Galloway 
boiler evaporated 10.7 per cent. more water per pound of coal 
than the Lancashire boiler, and 8.7 per cent. more total water. 
These test results are borne out by every-day experience, and 
we find that. although we make the Lancashire as well as the 
special Galloway type, clients who have once used the Galloway 
boiler almost invariably adopt this type for repeat orders. 

The Galloway boiler contains a large number of cone tubes, 
usually from twenty to thirty, and, of course, the improvement 
in economy which they effect is proportionately greater than is 
obtained from a few tubes only placed across the internal flues 
of ordinary Lancashire and Cornish boilers. That there is 
economy in these few tubes is, however, our undoubted experi- 
ence. Even if there resulted no gain in fuel economy the cone 
tubes would still justify themselves, because they reduce the 
straining actions on the boiler which arise from unequal expan- 
sion due to differences in temperature between the upper and 
lower parts of the boiler. The Galloway flue so increases the 
circulation of the boiler that the differences in temperature 
and consequent expansion are very greatly reduced. As a result 
the straining actions, particularly at the juctions of the gusset 
stays and furnace flues with the end plates are much less than 
in the Lancashire boiler, and troubles from grooving, leaking 
rivets, and corrosion of the front end plate and flue rings are 
minimised. 

The above is based not merely on our experience with Gallo- 
way boilers and cone tubes, but also upon an extensive experience 
of the ordinary Lancashire boiler. GALLoways LiMITED 

March 18th. 


ACME THREADS. ~ 

Sir ——-In Jast week’s issue your correspondent “ 7). R.” invites 
discussion and information on screw threads. I have been 
co ted with cial motor vehicles ever since their 


manufacture was systematised in this country, so my experiences 





may be of some interest. In this class of machinery, stress ayq 
vibration are very great, both in the engines and chassis, and 


the difficulty of keeping nuts tight is always more or less presen} 
It seems to me that the real crux of the matter is not so much, 
the form of the thread as its pitch. One large company wit}, 
which I am in touch has always used the British Standard fing 
threads with excellent results and several progressive engineers 
of my acquaintance seem to think that with certain exceptions 
the ordinary pitches should be looked upon as things of the past, 
In their report on this subject, the Engineering Standards 
Committee state that their investigations have clearly indicated 
that there is a widespread desire for a series of finer pitches to 
supplement the Whitworth. They have retained the Wit. 
worth form of thread, but, roughly speaking, the British Standard 
thread is about 20 per cent. finer than the former. This mikes 
a considerable difference in the size of the core, as well as the 
angle that the thread forms with the axis of the bolt, increasing 
its strength and reducing the tendency of the nut to work loose, 
| know of no experiments as to the relative strength of jhe 
flat or Acme threads, as compared with those having roun od 
tops and bottoms, but should say the latter are the stronge: 
| have gathered from American engineers who are famiiiar 
with their production, that one objection to flat-topped throud. 
is the blunting of the taps and dies, owing to the sharp eo: 
getting worn away. 
London, March 17th. 


Owen LiIniny 


CONDENSATION IN) LOCOMOTIVE CYLINDERS ° 


Six, Lt venture to think that the steam consumption of 
locomotives might be greatly improved by a very stnall modifi: 4 
tion. Steam enters a locomotive cylinder above and leave 
by the same port. Experiments have shown that engines so 
arranged ure uneconomical on account of the water that 1 1 
in the cylinders. It has even been found that such engine 
less economical when condensing than when non-condensiiy, 
which is the result of the presence of water, for not only are tix 
walls wet, but solid, stagnant water remains in the eylinder- 
themselves. The investigations of Hirn, Anspach and of many 
others have proved the pernicious effect of this water. 

With direct-acting steam pumps of the Worthington ty)» 
in which the valves are on top, it has been found that by leay i: 
the drain cocks open a considerable diminution in steam eo) 
sumption results, in spite of the fact that some steam escuyy 
through the open cocks. 

We have built high-speed compound engines with the recei\ «1 
in the cylinder casting, and fitted the high-pressure cylinder 
with admission valves below and exhaust valves above. W: 
found their economy very bad. Furthermore, when they worked 
with superheated steam the results for the first hour or two wer: 
the worst possible, owing to the water in the cylinder causing 
condensation, and it was not until the high-pressure cylinder 
had become very hot that this bad effect disap 
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I conclude, then, that if a little pocket were fashioned at each 
end of a locomotive cylinder, as shown in the sketeh, water 
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would collect in it at each stroke and by means of a little hol 
could be allowed to escape. It could readily be found by 
experiment what sized hole would permit the water to escape 





with the loss of very little steam. 


Brussels, March 12th. H. BoLuineks. 


“VOL” versus GALLON. 

Sirn,-—--May I again trespass on your hospitality to urge the 
adoption of a larger unit than a gallon in the case of reservoirs * 
We are told that the capacity of King George’s Reservoir at 
Chingford is 3,000,000,000 gallons. Does this large number 
convey any idea at all to the average mind ? But suppose that 
we reckon the quantity of water in terms of the vol = 400 
gallons. The holding capacity then appears as 7,500,000 vols, 
which is much more easily appreciated, especially when we think 
of each vol as a cube measuring 4ft. in each direction. 

In the same way we may speak of the capacity of Mr. Huu- 
phrey’s great pumps at Chingford as being 18,750 vols per hour, 
instead of trying to imagine 7} million gallons being poured out 
during that time. 


March 17th. Immo S. ALLEN. 








AUSTRIAN SUBMERSIBLES.—Messrs. Krupp ask us to say that 
the number of submersibles for the Austrian navy, the con- 
struction of which has recently been secured by them, amount 
to five, not two, as indicated in our issue of 7th inst., and that 
the displacement of the boats will be far greater than 300 tons. 

Ruesy ENGINEERING Sociery: CONVERSAZIONE. ~The 
third conversazione held under the auspices of the Rugby 
Engineering Society took place on the evening of the 14th inst., 
in the Co-operative Hall, Rugby. The large or main hall wa- 
used for the display of exhibits, and of the two smaller hall- 
attached, one was reserved for a lecture and demonstration 
theatre, there being during the evening continuous demon- 
strations of the Pathescope, interspersed with two lectures- 
one by Mr. E. B. Wedmore, entitled “ Infinity,” and the second 
by Mr. F. A. Haigh, on “Coloured Photography,” during 
which a demonstration was given with examples of this develop- 
ment of the art. The apparatus in the exhibition included « 
complete wireless installation in operation,- gyrostats, a four- 
pendulum harmonograph, a rainbow cup, which may perhaps 
be characterised as at present a scientific toy, consisting of 
cup arranged to spin on a vertical axis. Across the openiny 
of the cup is spread a thin soap film. The film can then be 
spun on the vertical axis, and owing to the varying thicknesse- 
of the film, designs in colour, which are constantly changing in 
kaleidoscopic fashion, are produced ; an X-ray equipment: « 
32 brake horse-power Lanchester engine ; an example of the 
Humber Motor Company’s engine, which was cut through the 
cylinders and had the cover removed from the crank chambers. 
so as to permit of the operation of the working parts being 
inspected in motion ; a photostat at work using mercury lamps : 
an exhibit illustrating the different stages of manufacture of 
Portland cement, with a practical demonstration of the tests 
to which the finished product is subjected ; a collection ot 
electrical instruments for obtaining a high degree of accuracy 
of measurement ; electrical recording pyrometers ; @ collection 
of working models of steam engines, &c. An enjoyable and 
instructive evening was spent by some 400 members and their 
friends. 








* Translated from the French, 
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COMPRESSED AIR FOR WORKING AUXIL- 
IARIES IN SHIPS PROPELLED BY INTERNAL 
COMBUSTION ENGINES.* 

By W. REAVELL (Member). 


Wuen it is decided to equip a modern st hip with eng 
of the internal combustion type instead of steam engines for its 
propulsion the important problem of how best to deal with the 
auxiliary hinery d ds attention. It is common know- 
ledge that in several cargo boats fitted with this type of engine 
the maxim of “one experiment at a time” has been wisely 
remembered, and an auxiliary steam boiler has been installed 
for deck winches, steering gear, &c. As confidence in the 
internal combustion engine grows, however, a more excellent 
way will be sought for, and the relatively high fuel oil consump- 
tion in the boiler of the auxiliary steam plant which has already 
been experienced will accelerate that step. The object of this 
paper is to show the advantages of compresssed air for this 
purpose, and to discuss the conditions under which it can be most 
efficiently employed. The auxiliaries which in an ordinary cargo 
boat lend themselves at once to separate treatment are the 
steering engine and the whistle, for even if these are operated 
by steam in the time-honoured way in a ship with internal 
combustion engines, when all the rest of the auxiliaries are 
worked by steam, it seems unnecessary to maintain steam during 
the whole of an ocean voyage simply to supply the steering engine 
or a whistle, and several ships have been, or are being, fitted 
with means for supplying compressed air for this purpose, so 
that on leaving port the donkey engine may be shut down. 

Numerous figures have been obtained by the author in order 
to ascertain the probable air consumption of a steering engine 
of the ordinary steam type usually used, and, as might be ex- 

ted, it was found that when a ship is on her course at sea 
the quantity of air required for steering is very much less than 
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that which is required when a ship is being navigated in crowded 
waters up to her berth. When steam, however, is used for 
auxiliaries this power can be retained until the ship is at sea, 
when the donkey boiler may be shut down and air instead of 
steam used for steering. If steam is not used for auxiliaries 
the provision to be made for navigating narrow waters is dis- 
cussed later. 

The basis on which the author has computed the amount 
of air required for steering has been to ascertain the cubic content 
of the steering engine cylinders per revolution, to note the 
pressure required to throw the helm hard over when the ship is 
running at full speed, and from these figures to ascertain the 
equivalent quantity of free air at atmospheric pressure which 
would be required per revolution. All that is required then is 
to note the varying revolutions made by the steering engine as 
the conditions vary from minute to minute during any par- 
ticular trial, when not only can the maximum and the minimum 
demands for air be ascertained, but the average quantity which 
is needed. From these figures the size of the compressor and 
the capacity of the storage reservoirs can be determined. 

Fig. 1 shows a diagram in which the fluctuations in the air 
required from minute to minute are shown, these being plotted 
from figures taken on the trial trip of the s.s. Burwindvale, 
through the courtesy of Raylton, Dixon and Co. The ship is 
405ft. long, 54.2ft. beam, and has engines of 3200 indicated 
horse-power and a speed of 12 knots. The effect of the rapid 
movement of the helm when the ship is turning when entering 
and leaving the measured mile is clearly shown, together with 
the steady running on the mile. The demand for air when 
turning is at a very high rate, but, on the other hand, the period 
of this large demand is very short. Attention is particularly 
drawn to the average air which would be required for a steering 
engine on a ship of this size when on her course after her trials, 
&s shown between the hours of 1.10 p.m. and 2.30 p.m. on 
the diagram, when the average air consumption for this period 
1s only 20 cubic feet free air per minute. 








* Institution of Naval Architects. 
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One of the companies for whom the author’s firm has designed 
@ compressed air steering equipment is that of the Reiherstieg 
Schiffswerfte und Maschinenfabrik, of Hamburg, which it is well 
known has completed a Carels-Diesel engine of about 2000 
horse-power. In order to obtain precise results this firm kindly 
arranged with the owners of the ship for exact particulars to be 
taken each day on a sister ship making a voyage to and from 
America, and equipped with steam engines and boilers, and 
therefore having steam steering gear. Complete records were 
taken of the revolutions of the steering engine during one watch 
each day on both the westward and eastward course. 

Fig. 2 shows one of these diagrams taken under the best con- 
ditions of wind and sea, while Fig. 3 shows a similar diagram 
plotted from observations taken during stormy weather. These 
are considered to represent the maximum and minimum con- 
ditions. As a result the design of steering compressor shown 
on Fig. 4 (page 318) was constructed for the ship. 

A steering equipment on these lines is successfully at work 
on the M.S. Rolandseck, with Diesel engines by Joh. C. Tecklen- 
borg A.-G., of Geestemiinde, and the results at sea show that 
under the worst conditions there is ample air for steering. 
The steering compressor is of a double-pressure type, and is of 
simple construction, and arranged to be driven by levers from 
the main engine, as shown on the illustration.* 

Most of the air compressed and delivered by this compressor 
is supplied at the normal pressure which would be used by 
a steering engine if steam driven. The air is supplied to a 
reservoir A, and from thence to the steering gear. The re- 
mainder of the air is compressed to a much higher pressure and 
delivered into reservoir B, which holds it as stored air for an 
emergency. 


controlled from the receivers A and B in such a manner that if 
both of these receivers are filled to their desired pressure the 
compressor is unloaded and throws no work upon the engine at all. 
With a system like this the compressor may be generously 
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The valves for both the low-pressure and high-pressure air are | 













for the operation of the winches when in port, because in an 
| ordinary cargo boat, if the winches are successfully dealt with 
| by another motive power, there is no other purpose for which 
| steam is now used which cannot be served by another power. 
The author’s attention has for some time been directed therefore 
to the determination of the actual conditions under which deck 
winches operate, so as to find the conditions under which air can 
be most efficiently substituted for steam. 

The results of these investigations, which are given hereafter, 
show clearly that a different understanding is required between 
the shipowner, the shipbuilder, and the engineer before air 
can be successfully used. The author recollects ae 
closely the compressed air equipment demanded to fulfil the 
requirements of a specification sent to his firm for an earlier 
Diesel engine ship. It was demanded that the winches—eight 
in number—should be capable of simultaneously lifting their 
maximum load of 5 tons at 80ft. per minute with a pressure of 
100 lb. per square inch of compressed air. The resultant com- 
pressor calculated from this data was of such a size that it 
required an engine nearly half the size of the main propelling 
engine in the ship to drive it. 

The author then commenced a series of investigations to ascer- 
tain the exact conditions under which in an ordinary cargo or 
coasting steamer the 3-ton or 5-ton winches operated. These 
investigations showed that 5-ton winches do not normally lift 
5 tons at 80ft. per minute ; that the pressures usually found in 
the cylinders of winches are far less than 80 lb. per square inch ; 
that all of the winches do not always work together ; that the 
portion of the complete cycle of the operation of a winch during 
which work is being performed is relatively small. For example, 
in hoisting bales of goods from a hold to the quay the demand 
ractically limited to hoisting, while the operations 
| of slewing, lowering, hoisting the empty hook, slewing and 

lowering to hold required practically no power. Under these 
| conditions it will be readily seen that with sound engineering 


donkey boiler is being carried permanently in the ship simply 
| 





| for steam is 
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proportioned so as to be of ample size, even in heavy weather, 


because under favourable conditions it will run unloaded for | 


most of its time. Circumstances might arise, however, where, 
e.g., with the ship going at half-speed in fog or ice, the helm is 


co-operation between the shipowner, shipbuilder, and engineer, 
a compressed air plant of relatively small size can and 
will be sufficient. Opportunities were given to the author, 
through the courtesy of Mr. Roxburgh, of the Powell Line, to 


lot 





required to be thrown hard over once or twice in quick on 
It is for an emergency such as this that the high-pressure storage 
air reservoir is provided. 

A specially constructed and automatically controlled valve is 
fitted on or between the two reservoirs, and is controlled by the | 
pressure in A, When this pressure falls below a predetermined 
figure the stored air passes from B into A to supplement that 
supplied by the low-pressure portion of the compressor, and the 
compressor at once begins to supply air at the high pressure | 
also in order to replenish the high-pressure receiver B. The use 
of low-pressure air from the three-stage compressor on the marine 
engine itself has been suggested for steering gear instead of an | 
independent compressor, and by the courtesy of Furness, Withy | 
and Co. the author is able to state that on the M.S. Eavestone,t | 
with Carels-Diesel engines, the surplus air supplied by the | 
Reavell three-stage compressor has been successfully used | 
instead of steam in the steering gear of that ship on two com- | 
plete voyages. This, of course, is only pagsible where the three- | 
stage compressor from the dictates of safety has been made | 
unduly large and for several reasons, which it is beyond the | 
scope of this paper to discuss, it is much more economical to | 
construct the main three-stage compressor of proper size for this | 
work and to supply a properly constructed steering compressor, | 
with its reservoirs, for steering, rather than to run the risk | 
of prejudicially affecting the proper operation of the main com- 
pressor, which has such an important function to perform in 
the Diesel engine. 

Cargo work.—Compressed air having been demonstrated to be | 
so simple and suitable for steering purposes, it follows that the 


* The Rolandseck, her engines ‘and auxiliaries will be found “described 
and —"“ 3 in our issues of November 22nd and December 13th, 1912. 
—Ep. Tue E. 

t See Tue Eneinger for October 25th, 1912.—Ep. Tug E. 





| take comp figures of the unloading of a coasting steamer, 

| the Norfolk Coast, in the Port of Ipswich and at Liverpool. 

| The winches were of the Wilson chain-driven type. Dealing 
with the cycle, it was observed that the average complete eycle 

of one winch occupied 87} seconds, while out of this period the 

| lifting operation occupied only 17.2 seconds, or only one-fifth 
of the total cycle. It was also observed that the average weight 
of the bales did not exceed 6} ewts. 

The most interesting part of these investigations, however, 
relates to the pressure actually required to operate the winch 
freely under these conditions. There was a pressure in the deck 
pipes of 90 lb. per square inch, and a low reading pressure gauge 
was attached directly to the steam chest of the winch, and the 


| stop valve on the winch adjusted so as just to give a sufficient 


flow of steam to enable the winch to run freely to the satisfaction 
of the stevedore. The maximum pressure observed during the 
whole of the investigations did not exceed 16 Ib., and the average 
pressure was about 10 lb. per square inch. The average pressure 
during unloading of the same vessel at Liverpool was 12 lb., 
the average weight of the goods being slightly greater. ae 

Fig. 5 shows in diagrammatic form the maximum and mini- 
mum demands for air in a winch operating under these condi- 
tions, and with suitable air reservoirs and pressure control 
shows also what would be the average air to be supplied by the 
compressor. 


By the courtesy of Mr. Adams, of the Shaw Savill Line, a 
number of observations were taken on the s.s. Rangatira, fitted 
with twelve Wilson winches. Accurate figures were obtained 
from the performance of one winch to obtain the maximum and 
minimum pressures and average time cycles, while the average 
loads lifted by the other winches were noted. The average 


| weight of load lifted was found to be approximately 12 cwts., 


with an average cycle of two minutes, and the heaviest lift 
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observed during the day was 30 ewts. With this load a pressure 
of 20 Ib. was sufficient to lift it slowly, and 40 Ib. to lift rapidly. 
The pressure required to lift the average load at full speed was 
20 lb. The average time of actual lifting was 10 seconds, giving 
a ratio to total average cycle of 2 minutes of 1 to 12. 

A calculation based on these observations shows that in a 
vessel of this size and power (5000 horse-power) the engine of 
the auxiliary or maneuvring compressor, if the ship were 
equipped with Diesel engines, would be amply able to drive in 
port @ compressor arranged to operate the deck winches with 
compressed air on this low-pressure basis. 

By the courtesy of R. and W. Paul, Limited, of Ipswich, 
the author has been enabled to take accurate observations of 
the performance of steam winches when whipping grain cargoes 
in Ipswich docks. ‘Two ships, the s.s. Blackfriar Gate and the 
s.s. Brookby, were selected, each of approximately 5000 tons 
cargo capacity, and having five cargo holds, dealt with by 
five winches built by Clarke, Chapman and Co., the winches 
being 7 by 10. The pressures were observed in the same 
manner as heretofore, and when whipping two sacks, each of 
240 lb., or a total of 4} ewts., at an average speed of 300 revolu- 
tions per minute, corresponding to about 120ft. per minute 
hoisting speed, the average steam pressure observed in the 
steam chest of the winch was between 16]b. and 20 1b. per 
square inch. 

Other observations taken on cther vessels, with a pressure 
gauge fitted directly on to the winch cylinders in each case, 
show that the steam pressure actually used in the normal 
working of the winches, whether lifting bales of goods or whip- 
ping grain or dealing with other cargoes, is very much less than 
the specification of 80 Ib. or 100 Ib. usually asked for. Further, 
the largest percentage of goods carried, say, by a coasting 
steamer or @ passenger and cargo steamer, or any general cargo 
boat dealing with other than grain or coal cargoes, are of much less 
weight than the maximum for which the winch is constructed. 
It follows therefore that they can be dealt with at a correspond- 
ingly low pressure in the winch cylinders. It only remains to 
consider, if a lower pressure is used with air, what should be 
done in the small percentage of cases where a heavy lift is 
required. 

An investigation into this has shown that a heavy lift is 
usually of an irregular shape, which cannot be efficiently dealt 
with at a high rate of speed, such as 80ft. or 100ft. per minute, 
in an ordinary cargo boat, so that with suitably arranged back 
gear in the winch these heavy loads when required can be also 
lifted with a low pressure of air. 

At this juncture, therefore, the author would point out that 
the conditions of air-operated winches differ entirely from steam 


Fig .*. 
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winches from this point of view of pressure. Indeed, the steam 
analogy is a false one when applied to air problems. Further, 
paradoxical as it may seem, the best overall efficiencies with air 
can be shown to be obtainable, other things beinig equal, when 
the pressure is low rather than when the pressure is high. 
When once the latent heat of the water is overcome and steam is 
produced, the extra cost of raising that steam to a pressure of 
100 lb. per square inch is negligible. With air, however. every 
pound of extra pressure which is desired has to be first put into 
the air in the air compressor at the expenditure of an equivalent 
amount of power in the motor driving it. Hence it is that earlier 
attempts to deal with cargo problems on the old lines with 
compressed air have been wasteful. and the above are the lines 
on which it is possible economically to operate deck winches 
by air pressure. 

Air reheating.—A series of experiments was carried out at 
the author’s works on a 3-ton winch having cylinders 7in. by 
10in., kindly supplied for the purpose of these trials by Robt. 
Roger and Co., Limited, of Stockton-on-Tees. The intention 
of these experiments was to ascertain the increased efficiency 
obtainable by heating the delivered air by means of the exhaust 
from an oil engine. The testing plant consisted of a Reavell 
two-cylinder paraffin engine driving a Reavell quadruplex 
compressor. The exhaust gases from the engine were passed 
through the tubes of the reheater, while the body of the reheater 
was used as an air reservoir, and from it the heated air was 
passed to the winch. The average figures obtained show that 
with the Rogers winch the increased speed at which the winch 
operated with a fixed speed of the air compressor and oil engine 
varied from 12 per cent. to 15 per cent. When the air, however, 
was carried for a long distance and brought back to the winch, 
so as to imitate the conditions which would happen on the deck 
of a ship most of this heat disappeared. 

The conclusion arrived at was that unless the air could be 
used immediately after leaving the reheater and without passing 
through a long range of pipes, the extra expenditure for reheat- 
ing was not recouped. ‘The provisions rnade by the author for 
testing the Roger winch included a derrick to represent the 
average height from the hold of a ship to overside, and provisions 
were made for lifting weights of varying amounts from 3 ewts. 
to 12 ewts., both in single and double gear. The results of 
these tests confirm the results already given earlier in this 
paper. The only criticism which can be fairly levelled at the 
low-pressure system is that the proportion of the total energy 
in the compressed air which is uselessly absorbed in friction in 
the deck winch is greater than when a high pressure is used. 

On the other hand, the leakages which at present are fre- 
quently observed in the working of ordinary deck machinery 
at the usual steam pressures carried will be enormously reduced 
with a lower air pressure, and may be taken as a set-off against 
this Joss. Moreover, it must be remembered that in ordinary 
deck winches no high steam economy is aimed at. The period 
of cut-off is very near the end of the stroke, and consequently 
there is scarcely any expansion. 

Advantages of low-pressure air system.—These conditions are 
ideal, however, for low-pressure air, because if no expansion 
is attempted there can be no difficulties as to freezing in the 
exhaust, which is sometimes a difficulty when high-pressure air 
is used and expanded. All refinements as to reheating are 
unnecessary with a low-pressure system. A single uncovered 





pipe is all that is necessary from the air reservoir to the deck 
winches. No return pipe is needed, and the winch can exhaust 
freely into the atmosphere, and undoubtedly thereby increase 
its efficiency slightly as compared with the exhaust pipes dis- 
charging overside, which are familiar in ordinary cargo boats 
with steam winches. No difficulties as to condensation will 
occur, and the general formation of the winch so familiar to 
seamen and dock hands all over the world can be retained. The 
cost, therefore, of a pneumatic deck equipment on these lines 
may be expected to compare very favourably with any scheme 
of hydraulic or electric deck winches for Diesel-engined ships. 
Probably the only modifications which would be required to 
standard winches would be directed towards improving the 
efficiencies and reducing the leakage losses, and if experience in 
constructing compressed air machinery is followed these modi- 
‘ications could be readily effected. The author would point out 
that in these investigations he has principally had in view the 
type of cargo boat in which the Diesel engine is at present 
being developed, and which would also probably be the type 
of boat selected for any experiments with suction gas in gas 
engines, for which of course this pneumatic system would be 
equally applicable. 

The remainder of the auxiliary machinery in such boats could 
all be operated directly from the main engines, or could be 
worked by compressed air. A donkey pump or ballast pump, 
for example, as is well known in mining work, can be just as 
satisfactorily operated with air as with steam. When passenger 
boats, and cargo boats also carrying passengers, are considered, 
there is undoubtedly more to be said for the considerable use of 
electricity for auxiliaries, although the author believes that, if 
investigated on correct lines, compressed air will even in these 
cases be found to be a most useful, efficient, and economical 
servant. The author claims, however, that for the class of ship 
which this paper principally deals with the case for compressed 
air is an exceedingly strong one when approached on the prin- 
ciples he has ventured to lay down as the result of his investiga- 
tions. 

The engine-room of a Diesel-engined cargo boat using com- 
pressed air for the winches, windlass, &c., would therefore be 
equipped as follows :—The compressor for supplying high- 
pressure air to the main engines would be made of just the size 
required for that purpose, without allowing margins for auxi- 
liary purposes. The duplex steering system from levers on 
the engine would provide compressed air for steering, and the 
usual pumps for ballast, water circulation, &c., would also be 
driven by these levers, or the scavenging pump levers if the 
engine is of the two-stroke cycle type. There would be an 
auxiliary Diesel, or semi-Diesel engine which would have com- 
pressors attached to each end of its crank shaft. On the one 
end would be the high-pressure auxiliary or manceuvring com- 
pressor, to be used when starting and also navigating the ship 
in crowded waters, so as to supplement the air supply from the 
main compressor when the engine is going dead slow or is 
stopped. The air from this compressor would also be used to 
increase the air available for steering purposes, and the delivery 
from the compressor would be automatically controlled by 
pressure regulators, so that no attention would be required 
beyond lubrication. The other compressor would be of the 
low-pressure type for dealing with winches and windlasses, 
and the two compressors would be connected to the auxiliary 
engine by clutches or other simple and suitable means, so that 
when the ship is under way the low-pressure compressor can be 
disengaged, and when the ship reaches port and is about to deal 
with her cargo, the high-pressure auxiliary compressor can be 
disengaged and the low-pressure compressor connected up. 

There would doubtless be other practical details to deal with 
—such as the heating of the officers’ quarters, which could be 
dealt with by a hot-water circulating system instead of a steam 
system, the heat being obtained from the exhaust of the Diesel 
engine at sea and the auxiliary Diesel in dock —but the author 
ventures to think that on its broad lines a good case has been 
made for the use of compressed air for auxiliary machinery. 
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Carstairs Reid ; ‘* Measurement of the Flow of the River Der- 
went, Derbyshire,” by Mr. Edward Sandeman. 


Ist. 


WEDNESDAY, APRIL 2wp. 
Tue Institution or Civin ENGInerrs.—Students’ visit 


the to Kingston Bridge widening works, Kingston-on-Thames. 


DyYNAMICABLES.—Anniversary dinner at the Trocadero 
Restaurant, W. 7.30 p.m. 

SATURDAY, APRIL 5ra. 
THe InstirutTron oF Locomotive ENGINEERS.— Annual 


dinner at Holborn Restaurant. 7 for 7.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Victorian TRANSPORT, steamer; built by the Northumber- 
land Shipbuilding Company, Limited, Howden-on-Tyne; to 
the order of Furness, Withy and Co., Limited, of West 
Hartlepool, for the Houlder Line, Limited, of London ; dimen- 
sions, 400ft., 52ft. by 29}ft.; to carry cargo, 8000 tons on light 
draught ; engines, triple-expansion, 26in., 40in., and 68in. by 
48in. stroke, pressure 180 Ib. per square inch constructed by 
Richardsons, Westgarth and Co., Limited, of Sunderland ; 
launch, February 21st. 

San FRaTERNO, oil tank steamship; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order ofthe Eagle 
Oil Transport Company, Limited, of London; dimensions, 
541}ft. by 663ft.; to carry 15,500 tons of oil on 28ft. draught ; 
engines, quadruple-expansion, constructed by Wallsend Slip- 
way and Engineering Company, Limited ; this vessel is built 
upon the Isherwood system ; launch, February 22nd. 

BATJAN, steel screw steamer ; built by Wm. Gray and Co., 
Limited - to the order of the Netherland Steamship Company, 
of Amsterdam ; dimensions, 412ft. 6in., 53ft. 6in. by 29ft. 7}in.; 





engines, triple-expansion, 28in., 46in. and 77in. by 48in. stroke 
pressure 180 lb. per square inch; constructed by,C. M. E. Works 
of the builders ; trial trip, March 15th. 

CLAN MACKELLAR, steel screw steamer; built by the North. 
umberland Shipbuilding Company, Limited ; to the order of 
the Clan Line of Glasgow; dimensions, 425ft. by 52ft.; to 
carry 8750 tons of cargo; engines, triple-expansion, 28in. 
46}in. and 72in. by 54in, stroke, pressure 200 1b, per square 
inch; constructed by Farle’s Shipbuilding and Engineering 
Company, Limited, Hull ; trial trip, recently. . 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Wednesday, 
Little Change in Pig Iron. ; 

Tue Easter holidays made themselves felt on the Iron 
Exchange on Tuesday, when the attendance of both buyers and 
sellers was much below the average. There was, however, 
little change to note in the position of pigiron. Prices, with 
the exception of Middlesbrough, which was the turn higher, 
owing mainly to speculative influences, showed little quotable 
change on last week. ‘Trade was slow and iron in second )iands 
could be bought at under makers’ rates. Finished iron and stee! 
fairly steady. Copper ruled on the easy side, and tubes showed 
a reduction of about }d. per Ib. Sheet lead was dearer, but 
English tin ingots showed no quotable change. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford. 
shire, 7ls. 6d.; Derbyshire, 72s. 6d.; Northamptonshire, 
74s. 6d.; Middlesbrough, open brands, nominally, 73s. 6d. to 
74s. 6d. Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 0s. 
to 80s, 6d.; official, 81s.; Eglinton, 80s. to 80s. 6d.; Summerlee, 
8ls., delivered Manchester. West Coast hematite, 85s. to 
83s. 6d. f.o.t. Delivered Heysham: Gartsherrie, 80s. tid.; 
Glengarnock, 78s. to 78s. 6d.; official, 79s.; Eglinton, 78s. to 
78s. 6d.; Summerlee, 7%. Delivered Preston: Gartsherrie 
81s. 6d.; Glengarnock, 79s. to 79s. 6d.; official, 80s.; Eg!inton, 
79s. to 79s. 6d.; Summerlee, 80s. Finished iron: Bars, £8 15s.; 
hoops, £8 12s. 6d.; sheets, £9 7s. Gd.; Steel: Bars, €8 5s.; 
Lancashire hoops, £8 15s.; Staffordshire ditto, £8 10s. to 
£8 15s.; sheets, £9 to £9 5s,; boiler plates, £9 7s. tid. to £0 12s. bad.- 
plates for tank, girder, and bridge work, £8 1%s.; English billets, 
£6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
drawn steel, £10 10s. Copper: Sheets, £83 per ton ; small lots, 
104d. per Ib.; tough ingot, £72 10s. to £73; best selected, 
£72 15s. to £73 5s. per ton; copper tubes, 103d.: brass tubes, 
solid drawn, 84d.; condenser tubes, 94d.; brazed brass tubes, 
94d.; rolled brass, 7}d.; brass wire, 7id.; brass turning rods, 
7id.; yellow metal, 67d. per lb. Sheet lead, £20 10s, per ton, 
English tin ingots, £216 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was very fair, 
with a very steady feeling in all departments. The spell of 
wintry weather has caused buyers to turn their attention to 
house coal, and the tone generally rules strong. Slack and 
engine fuel and coal! for shipping and bunkering purposes is also 
very steady. Quotations :—Best Lancashire house coal, 
16s. 10d. to 17s. 10d.; good medium, Lis, 4d. to Ifis, 4d.; domestic 
fuel, 12+. 7d. to 14s. 7d.; sereened steam coal, Ils. Hd. to 13s.; 
slacks, 9s. to lls. per ton at the pit. 


Manchester Association of Engineers. 
‘The annual general meeting of the above socicty was 
held on Saturday last, the 15th inst. From the annual report 


| of the Council, presonted by the secretary, Mr. Frank Haze!ton, 
| it would appear that the society has had a very prosperous year 


under the presidency of Mr. Charles Day. A noteworthy feature 
of the year is the unusually large increase in the number of 
members, now amounting to 640, and the cash balance of over 
£6000. The society ix to be congratulated upon its’ choice of 
president for the ensuing year. Dr. Edward Hopkinson, M.(\., 
who will fill the presidential chair for 1913-14, ix a director of 
the firm of Mather and Platt, Limited. 


A Healthy Sign. 

Owing to the pressure of work, increased workshop 
accommodation has been found necessary by the firm of Mirrlees, 
Bickerton and Day, Limited, the builders of Diesel engines, 
at Hazel Grove, near Stockport. I learn that two extia 
50ft. bays, 200ft. long, are being added to the works, which 
now cover over 105,000 square feet. That still further additions 
are likely to be required is indicated by the fact that more !and 
has also been purchased by the firm. The space provided hy 
the new bays will be used chiefly for the storage of incoming 
materials and engines awaiting delivery. 


Manchester Ship Canal. 

If the traffie of the port of Manchester continues to 
grow at its present rate a further extension of the docking 
facilities will shortly have to be made. If Parliament gives its 
sanction to a new financial scheme which is about to be pro- 
moted hy the Manchester Corporation with a view to wiping 
out or redeeming the present first and second debenture stocks, 
means will probably be provided to build a new additional 
dock adjacent to the large “‘ No. 9" dock. The upper floors ot 
the range of sheds, extending 900 yards along No. 9 dock, have 
now been covered in. ‘Two new five-floored transit sheds with 
floor area of 36,000 square yards are being built at ‘ No. 8 
dock, and the contract has been placed for a second large 
grain elevator with storage accommodation for 40,000 tons. 


Heaton Park Lake. 

The new lake which has heen constructed by the 
Manchester Corporation at Heaton Park was opened on Monday 
last. ‘he lake is chiefly interesting on account of the reason 
for its construction. In order to relieve the distress which 
existed in 1910 the Local Government Board agreed to make 
a grant towards the cost of the undertaking, and the con- 
tractors had to make use of unemployed local labour. The 
area of the lake is 12} acres, and its construction has involve 
an expenditure of £21,000. One end of the lake has been left 
in an incomplete condition in order that it may be extended at 
some future date. 


Barrow-tn-Furness, Wednesday. 
Hematites. 

The past week has seen no material change in the 
general condition of the hematite pig iron trade. Orders are 
still well held, and any falling off in the strength of the market 
is not felt. The iron produced represents a big tonnage o! 
metal, and the whole of this is going into prompt consumption. 
In the immediate district Barrow and Workington steel makers 
account for a big lot of the iron, whilst on outside account large 
deliveries are being made. Prospects are considered as satis- 
factory, but there is no likelihvod of any increase in the produc- 
tion of iron. Makers are content to move along as at present. 
They are quoting 85s. 6d. per ton net f.0.b. for parcels of mixed 
numbers of Bessemer iron. For special sorts of iron there Is « 
full demand, and the branches on this material are busily e1- 
ployed. ‘There is no business being done in the warrant market . 
The stores of warrant iron represent in the aggregate 32,5:0 
tons, 
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Iron Ore. 

The iron ore trade keeps well employed. Throughout 
Furness and the whole of Cumberland there is a busy state of 
affairs, and as much ore is being raised as possible. Locally 
a big lot of ore is heing used, and more of native quality could be 
dealt with. The outside demand is highly satisfactory. Prices 
are much the same, with good average sorts quoted at 18s., 
and the best ores are at 27s. per ton net at mines. Spanish 
ores are coming in regularly, and are quoted at 22s. per ton 
delivered to West Coast works. 

Steel. 

The steel trade keeps very busv. At Barrow the out- 
put of rails, ship plates, &t., 1s well maintainec, and this is 
likely to be the case for some time to come. At Workington 
the rail mills are full of life, and there is a lot of work being 
executed in the Derwent Works in axles, wheels, &c. ‘he demand 
for steel is well maintained. For rails there is a continual 
inquiry on home and colonial account, and heavy sections aie at 
£6 12s. 6d. to £6 15s, perton. Light rails are quoted at £7 12s.6d 
to £7 15s., and heavy tram sections at £7 17s. 6d. per ton. 
For steel shipbuilding material there is a brisk request, and 
ship plates are at £8 10s. per ton, and boiler plates are quoted at 
£9 5s. to £9 10s. per ton. This is a branch of the trade that is 
likely to be busy for a good long time to come. 


Shipbuilding and Engineering. 

Shipbuilders and engineers are very busy. They are 
only taking a short holiday for Easter, the works commencing 
again on Monday. Hundreds of men, however, will be working 
the whole of the holidays. There are at the present time as 
many working on the night shift as at one time were employed 
in Vickers’ yard night and day together. Some of the jobs 
are being speeded up, an endeavour being put forward to make 
up for much lost time. 


Fuel and Shipping. 

The demand for coal is brisk, and good steam sorts are 
quoted at 17s. fd. per ton, East Coast coke is in ful! demand 
at 28s. per ton. The shipping trade is pretty well employed. 
Exports are maintained and imports are numerous, expecially 
of oil into Barrow. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Round the Works. 

GENERALLY speaking, as little as possible will be 
made of the Easter holiday, for the iron and steel works have 
only just got nicely under way after the long stop at the year end, 
and only those familiar with the East End of the city know at 
what pressure the big companies are still working. It may he 
perfectly true that a lull has occurred in the flow of new orders, 
but there is absolutely at present no reaxon to regard it as other 
than a temporary phase, which is even now giving way, and will 
in all probability be very soon entirely removed, for the lower 
quotations of pig iron are bound to go far in removing the restric- 
tions placed upon the volume of new work coming into the 
market. It is known that many contracts have been withheld 
in the hopes of a reduction in raw material prices, and as it 
is gradually realised that the present level is apparently for 
the time being “rock bottom,’ these restrictions must be 
removed and a fresh flow of new business result. What helps 
to confirm the impression that prices will fal! no lower just now 
is the fact that iron is still very scarce, stocks low and demands 
for prompt delivery of existing contracts urgent. During the 
past week practically all the works in both the light and heavy 
steel industries have been very busy, especially in tools and tool 
steel, a good deal of which is for South America and Rangoon, 
the shipments to the latter place being particularly heavy. 
in the armament works, the greatest activity prevails, one of 
the firms experiencing considerable difficulty in getting armour 
plate and ship castings away quickly enough to make room for 
urgent fresh orders. Much of the haste is in connection with 
the building of the battleship Marlborough at Devonport, and 
I may add that it is quite possible that the contract for the 
fitting up of the cooking department of that warship may also 
come to Sheffield. One local firm has secured a large order for 
patent roofing in connection with dock extensions by the Port 
of London Authority, and two others are busy in the spring 
departments with contracts for spring steel for Canada and 
springs for the India-office respectively. Reverting to arma- 
ments, some large orders are being executed in the town for 
turbine machinery for the Russian and Spanish admiralties, 
and heavy consignments of shafting for French battleships. 
For the British Admiralty the contracts in hand are being urged 
forward, and during February two firms between them turned 
out about 2000 tons of finished armour plate, besides several 
-hundred tons of forgings and gun tubes. The labour tronbie 
at Goole has caused a great deal of inconvenience to some of 
the Sheffield manufacturers, who had dispatched a considerable 
tonnage of goods thence for shipment. As already mentioned, 
tool makers have quite a ‘‘ boom ” to themselves, and much the 
same applies to saw steel. Most saw makers have sufticient 
orders on their books to keep works busy almost up to Christmas, 
hetween now and which a considerable volume of new business 
may reasonably be expected. The demand for circular and 
band saws has very much strengthened of late, inquiries coming 
from pretty well all quarters of the globe, and South America 
is a large buyer of the ordinary hand saw. 


Billets. 

Makers of Bessemer and hard Siemens billets are still 
finding no little difficulty in keeping supply anywhere up with 
demand, and although in some other directions there have been 
price movements, these makers are standing their ground, 
there being no reason for them to give way. For’ basic billets, 
however, the case is different. Users whose contracts are 
running out have seemed rather slow to close negotiations for 
renewals, and with the object of assisting them to a more prompt 
decision—for there is no weakness in the position genera!ly— 
makers here have accepted two or three half-crowns a tons less 
for hard qualities, the price of which now, therefore, stands 
at about £7. Similarly easier terms have been offered to users 
of soft billets, which are now quoted at £6 12s. 6d., or under 
But beyond renewa!s, new business is little sought after, makers’ 
principal desire heing to cover themselves for the second half 
of the year. 


Raw Materials. 
. Since the reduction in the price of Lincolnshire pig 
iron there has been a little quiet buying done, but for the 
reasons given in a previous paragraph, makers do not at all 
anticipate any further reduction—at least, for a long time— 
ond prices remain at last week’s level. Makers are not seeking 
new business, for they still have more then sufficient old orders 
on hand, and stocks are so depleted that in some cases where at 
this time last year there were many thousands of tons of pig iron 
‘ vailable for the open market, to-day there is practically no 
such reserve, makers working from hand to mouth. In the 
market for Derbyshire pig iron there has been some buying 
during the past week from a quarter where it was least expected, 
* merchant informs me, though on the whole things are very 
(Wet, as usual at the quarter’s end. Prices are firm and un 
‘hanged. There are no buyers or sellers of East and West 
Coast hematite, and it is not expected that much movement 
will take place until after Easter. Most of the works will be 








kept going until Saturday of this week, but Monday and Tuesday 
will generally be observed as holidays, any extension of that 
period being for stocktaking purposes. 


New Railway Regulations. 

Manufacturers and traders here are anticipating next 
Tuesday with no degree of pleasure, for it is then that the second 
instalment this year of revised railway demurrage and other 
charges comes into operation—and the contest with the railway 
companies begins. Another matter which vitally concerns iron 
and steel manufacturers is the new series of regulations regarding 
the marking of goods in transit, which comes into force on the 
31st inst. By these regulations it is provided that metal bars, 
rods, sheets, stampings, forgings, castings and similar material 
which cannot be labelled by adhesive or tie-on labels, must have 
the consignee’s name and address or the trader’s mark and 
destination station ‘* painted or stencilled legibly and durably 
shown thereon.” That new arrangement partly does away 
with the secrecy which manufacturers at present observe 
in such consignments by means of a private mark or cypher. 


Fuel. 

The steam coal market is very active, and generally 
sponking collieries are in arrear with deliveries on contracts. 
There has been an extra demand for supplies from works for 
use during the holidays, whilst shipments are on a larger scale. 
With the nearness of the shipping season, there is more disposi- 
tion on the part of buyers to arrange contracts for forward 
delivery, although some large buyers are understood to have 
decided to remain on the open market for the present at any 
rate. Whilst much depends on the demand for manufacturing 
purposes being maintained on present levols, as to the future trend 
of values, it must be remembered there are no stocks in wagons at 
the collieries, whilst stocks on the ground are smaller than usual 
at this time under normal circumstances. Prices are strong, 
with a decided upward tendency, the current prices per ton at 
the pit being :—-Best South Yorkshire hards, 11s. 9d. to 12s. 6d.; 
best Derbyshire, 11s. 6d. to 12s.; second qualities, I(x, 6d. to 
lls. 3d.; steam cobbles, 10s. 3d. to Ils. 3d.; washed double 
nuts, IIs. to 12s.; seconds, 10s. 6d. to Ils. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE market is still influenced by the fluctuations 
in warrants, and, consequently, traders act with extreme 
caution, buyers and sellers alike hesitating to commit them- 
selves to any extent. In fact, forward business is at a standstill. 
There is a very active demand for prompt iron, but the supply 
is so short that it is extremely difficult to meet it. Heavier 
shipments are now in: prospect, and if these are to be filled 
recourse to the warrant store in an increasing degree during the 
next few weeks is inevitable, for practically the whole of the 
makers’ output is taken up. The stoek of Cleveland pig iron 
im the warrant stores now stands at 216,580 tons, or a reduction 
so far this month of 3531 tons. One of the weak features of the 
market is the backwardation of the three months’ price of 
warrants, which on Tuesday advanced to no less than 3s. below 
the prompt quotation. This speculative manipulation makes 
the forward position uncertain and discourages buying. The 
present business is confined solely to small odd lots for early 
delivery. No. 3 G.M.B. Cleveland pig iron is 65s. for early 
delivery. No. 4 foundry is very scarce, and readily commands 
the same price as No. 3. No. 4 forge is 64s. 9d.. No. | 67s. 6d., 
and mottled and white iron each 64s. 3d 


Hematite Pig Iron. 

The East Coast hematite pig iron trade is busier than 
it has been for many years, and the only trouble is that sufficient 
iron is not forthcoming in many cases to meet the demands of 
consumers. Great activity prevails at the works, and the large 
output of iron is going into prompt consumption. Local steel 
works account for a good deal of the output of iron, but in 
addition to that demand there is a full request on the part 
of users all over the country and from the Continent. It is 
reported that large inquiries have been made on behalf of Shef- 
field consumers, who are running short of iron. Makers, how- 
ever, are not in a position to accept many of the orders now on 
offer, which are for prompt deliveries, for the reason that their 
make has been fixed up for some time. Small odd lots of mixed 
numbers are obtainable at 81s. 6d. to 82s. Makers quote 80s. 
to 81s. for the second half of the year, but forward business is 
quite inactive. 


Iron-making Materials. 

Business is very quiet in the foreign ore trade, buyers 
holding off persistently and of late only a few small cargoes have 
changed hands. The imports are on a very satisfactory scale, 
averaging about 5000 tons per working day. Sellers maintain 
the price nominally at 21s. 6d. for best Bilbao Rubio of 50 per 
cent., but this price would be shaded for suitable contracts. 
The heavy pressure for deliveries in view of the holidays has 
occasioned a shortage of coke, and the prompt price is somewhat 
harder. Good medium furnace kinds are fully 25s. 


Manufactured Iron and Steel. 

There is little change of note to report this week in 
the condition of the manufactured iron and steel trade, great 
activity being maintained in practically all departments. Pro- 
ducers have a great deal of work on hand, and in some cases 
great difficulty is being experienced in keeping abreast of con- 
tracts. Firms engaged in the manufacture of steel for ship- 
building and boilerraaking material have work on hand which 
will take a lengthened period to complete. Quotations all round 
are maintained for all descriptions of iron and steel. Common 
iron bars are £8 l5s.; best bars £9 2s. 6d.; best best bars, 
£9 10s.; iron ship pates, £8; iron ship angles, £8 15s.; iron 
girder plates, £8 2s. 6d.; iron boiler plates, £8 17s. 6d.; iron 
sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
packing iron, £6 15s.; light iron rails, £7; steel bars, basic, 
£8; steel bars, Siemens, £8 10s.; steel ship plates, £8 5s.; steel 
joists, £7 7s. 6d. to £7 10s.; steel ship angles, £7 17s. 6d.; steel 
sheets, singles, £8 15s.; steel sheets, doubles, £9; steel hoops, 
£8 2s. 6d.; steel strip, £8, all less the usual 24 per cent. f.o.t. 
Steel rails are £6 15s., and steel railway sleepers £7 2s. 6d. 
net f.o.b. Cast iron railway chairs are £4 10s. to £4 12s. 6d.; 
east iron pipes, l}in. to 2in., £6 12s. 6d. to £7, 3in. to 4in., 
£6 5s. to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.; and cast iron 
columns, £7 to £7 5s. f.o.r. at makers’ works. There is a fair 
demand for iron and steel galvanised sheets, and most of the 
mills are fully employed. The quotation for both iron and steel 
galvanised corrugated sheets, 24-gauge, in bundles, is £12 15s. 
to £13 f.o.b.. less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilders on the North-East Coast are as busy 
as possible. There is a huge amount of work in hand—more, 
indeed, than can be executed during the next two years—and 
all that is wanted is peace in the labour world to ensure for 
1913 the largest production on record. The work in hand has 
been considerably augmented during the past month. by orders 
for several large vessels. There are numerous inquiries still 
circulating, and these include more oil tankers for one or other 
of the great oil corporations, the demands of which are difficult 
to satisfy. The marine engineering trade is actively employed, 
the various kinds of ship plant being in strong and urgent 





request. Boiler makers, bridge builders, and locomotive engi- 
neers are also sharing in the current prosperity. 


Coal and Coke. 
The general situation in the coal market does not 
show much alteration. The demand continues full, and the 
output of the pits is readily taken up. For export supplies 
are short, owing to the enormous home consumption, which is 
taking all the surplus supplies, and shippers consequently have 
to pay top prices to induce delivery. There are practically no 
coals available for this month’s delivery. For April there 
is @ very good inquiry, but buyers are not disposed to operate 
at present values, and are mostly holding off for substantial 
concessions. Steams are very steady for all positions. Gas 
coals are firm for prompt delivery at 15s. 3d., and for all April 
are offered as low as 14s. 103d. Steam smalls are strongly 
held and scarce, the quotation for best smalls being in the 
neighbourhood of lls. Bunker coals are in fair request and 
steady. ‘The price of ordinary bunkers is 15s., and best bunkers 
15s. 6d. The inquiry for coke is very good, and prices are very 
firm. Best foundry coke is 27s., blast furnace coke 25s., and 
gas-house coke 17s. to 17s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Quiet Business in Warrants. 

THERE has been comparatively little business in Glas- 
gow Exchange since last report in pig iron warrants. The feel- 
ing has been uncertain, and yet prices have not varied so much 
az in some recent weeks. Business in Cleveland warrants has 
been reported at 63s. 74d. to 64s. cash, 64s. 4d. one month, and 
61s. 7d. to 61s. 114d. three months. It is generally recognised 
that the statistical position of the trade is favourable, and yet 
dealers prefer a waiting attitude. A large amount of Cleveland 
iron is being consumed in Scotland. 


Scotch Pig Iron Trade. 

While the Scotch ironmasters are making good deli- 
veries under existing contracts the time is naturally anticipated 
when these will be completed, and consumers are not booking 
so freely as could be desired. There has been a further pretty 
general modification in prices, and the cheaper iron does not 
seem to attract much fresh business. Govan and Monkland 
are quoted f.a.s. at Glasgow, Nos. 1, 75s. éd.; Nos. 3, 74s.: 
Carnbroe, No. 1, 78s. fid.; No. 3, 74s. 6d.; Clyde and Calder 
Nos, 1, 80s. 6d.; Noz. 3, 75s. 6d.; Summerlee and Gartsherrie, 
Nos. 1, 81s.; Nos. 3, 76s.; Langloan, No. 1, 82s. 6d.; No. 3, 
77s. 6d.; Coltness, No. 1, 99s.; No. 3, 81s.; Eglinton, at Ardros- 
san or Troon, No. 1, 75s. 6d.; No. 3, 74s. 6d.; Glengarnock, at 
Ardrossan, No. |, 82s. 64.; No. 3, 77s. 6d.; Dalmellington, at 
Ayr, No. 1, 77s.; No. 3, 75s.; Shotts, at Leith, No. 1, 80s. 6d.; 
No. 3, 7s. 6d.; Carron, at Grangemouth, No. 1, $2s.; No. 3, 
77s. per ton. 


Hematite Ore and Pig Iron. 

There is a very substantial increase in the imports of 
hematite ore as compared with this time last year. The weekly 
arrivals are now about 30,000 tons. The business in English 
West Coast hematite has been of no importance so far as trans- 
actions in warrants are concerned. The current consumption 
of Scotch hematite is large, the output being also about the 
largest that has hitherto taken place, and the quotation is 87s. 
per ton for West of Scotland delivery. 


Finished Iron and Steel. 

The state of the manufacturing departments, taken as 
a whole, gives little or no occasion for dissatisfaction. At the 
steel works the activity is about as great as ever ; indeed, not a 
few of the makers are still in the unhappy position of being more 
or less behind with their deliveries. There is great pressure for 
delivery of ship and boiler plates, but the demand for angle iron 
is not quite so active. The call for supplies of material whieh is 
the earliest in use for shipbuilding 1s not quite sc urgent. New 
vessels are not being placed to the extent that they were some 
time ago. A large proportion of the work in hand consists of 
various kinds of war vessels. The present rather decided set- 
back in freights is a discouraging feature of the steel trade. But 
while the new orders for mercantile vessels are less plentiful, 
there is a large amount of miscellaneous steel work in course of 
execution, especially for export, and current inquiries appear 
to indicate that the foreign trade is likely to produce good results. 
The reports of many producing companies now being issued to 
shareholders indicate that there has been a substantial increase 
in earnings and in the amounts available for distribution to 
shareholders. Expenditure has also been largely increased, 
and the extra costs are largely of a permanent nature, such as 
cannot be reduced even when earnings come to be diminished. As 
regards the malleable iron trade, the reports are to some extent 
an improvement on the state of matters which prevailed a few 
weeks ago, but still the demand is not altogether satisfactory. 
The outlook in the tube trade is more encouraging and makers 
oi cast iron pipes are anticipating some improvement in that 
department. lronfounders are well employed as regards heavy 
castings, and the miscellaneous business gives a somewhat more 
promising account of itself. One thing that militates against 
almost every department of business is the unsatisfactory nature 
of the railway wagon supply, which shows really no improvement, 
notwithstanding the continual remonstrances of the traders with 
the railway officials. This is all the more unfortunate on account 
of the Railway Commissioners upholding the railway authorities 
in their decision not to allow traders to add to the number of their 
private vehicles on the railways. 


The Coal Trade. 

Business has been very active in almost all depart- 
ments of the coal trade. Shipments show a substantial improve- 
ment on those of recent weeks. The outlook is quite encourag- 
ing. Coalmasters and shippers are anticipating a good export 
trade, and it is reported that already arrangements are being 
entered into for securing ready supplies at the first opening ot 
the Baltic season. A considerable proportion of the 80,000 
tons of coal just contracted for the Russian ,rail- 
ways, is reported to have been placed with Scotch shippers. 
The prices of coal for shipment are well maintained, and the 
demand keeps active. Steam coal is quoted f.o.b. at Glasgow. 
13s. 6d. to l4s.; ell coal, 13s. 9d. to 14s. 6d.; splint, 15s. to 
lds. fid.: treble nuts, 14s. to 14s. 6d.; doubles, 13s. 9d. to 
14s. 3d.; and singles, 13s. 6d. to 14s. per ton. House coal has 
been in good demand for inland use at firm prices owing to 
the prevalence of cold weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of the District. 

Last week closed quietiy, but it left the market strong, 
and sellers gave early intimation of this by quoting firmly for 
all descriptions of large and small coal. Though new business 
last week had been somewhat restricted, there had not been 
any abatement in shipping activity, and prospects were in all 
respects satisfactory. Later :—-Tonnage arrivals were reported 
as not maintaining recent high levels, but yet were sufficiently 
ample to keep up the pressure. and it was an accepted fact that 
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sufficient steamers were in dock to keep shipping busy, not only 
until Easter, but later. When business closed on the opening 
day of the week it was seen that all descriptions of large were 
firmly held, both for prompt and also for forward trading, and 
even smalls, though not so firmly held, were selling freely at 
prices above the normal. House coal and other kinds of bitu- 
minous were firm, patent fuel strong, and coke steady. Quota- 
tions :—Best Admiralty large coal, 19s. 3d. to 19s. 9d.; best 
seconds, 18s. 9d. to 19s. 3d.; seconds. 18s. 6d. to 18s. 9d., 
ordinaries, 18s. to 18s. 6d.; best drys, 18s. 6d. to 19s. 3d.; 
ordinary drys. 17s. to 18s.; best bunker smalls, lis. 6d. to 
15s. 9$d.: best ordinaries, 15s. 3d. to 1lés. 6d.; cargo smalls, 
lds. 3d. to 14s. 9d.; inferior, 13s. 6d. to 14s.; washed smalls, 
15s. 6d. to 16s.; best Monmouthshire black vein, large coal, 
17s. 9d. to 18s.; ordinary Western Valleys, 17s. to 17s. 6d.; 
best Eastern Valleys, 16s. 6d. to 17s.; seconds, 16s. to 16s. 6d. 
Bituminous coal: Best households, 19s. to 20s.; good house- 
holds, 17s. to 18s.; No. 3 Rhondda, large, 17s. to 17s. 6d.; 
smalls, l5s. to 15s. 6d.; No. 2 Rhondda, large, 16s. to 16s. 6d.; 
through, lis. to l6s.; No. 2 smalls, 13s. 6d. to 14s. 6d.; best 
washed nuts, 16s. to 17s.; seconds, 15s. to l6s.; best washed 
peas, 14s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 23s. 
to 24s. Coke: Special foundry, 32s. 6d. to 33s. 6d; 
foundry, 29s. to 3ls.; furnace, 27s. to 28s. 6d. Pitwood, 20s. 
to 28s. . 


Newport (Mon.). 

Some little disappointment was felt in trading circles 
that the high levels of the past were not reached last week. 
Still, there was really no cause for complaint. The coal trade 
was seen to be in a vigorous condition, and improvements in 
price were recorded, both in large and small coal. Pitwood 
not very active. but steadier and generally firm conditions 
noted. Latest prices :—Best Newport, Mon., black vein, large, 
17s. 6d. to 17s. 9d.; Western Valleys, 17s. to 17s. 3d.; Eastern 
Valleys, 16s. to 16s. 9d.; other kinds, lds. 6d. to 16s. 9d.; best 
smalls, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s. 6d. Bitumin- 
ous coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. 
Patent fuel, 22s. to 22s. 6d. Pitwood, 20s. to 20s. 3d. 

Swansea. 

The port was the scene of remarkable activity last week: 
Latest: Anthracite, tone steady ; Swansea large, unaltered ; 
better class moving off slowly ; red vein, weak ; machine-made 
nuts and cobbles, no change of note ; but rabbly culm and duff 
were very strong. Swansea prices :—Anthracite coal: Best 
malting, large, 23s. 6d. to 24s. 6d. net ; seconds, 20s. to 21s. 
net; big vein, large, 16s. 6d. to 18s. 3d., less 2}; red vein, 
large, 14s. 3d. to 14s. 9d., less 2} ; machine-made cobbles, 22s. 
to 23s. 9d. net; Paris nuts, 23s. 6d. to 26s. net ; French nuts, 
23s. 6d. to 25s. 6d. net ; German nuts, 23s. 6d. to 25s. 6d. net ; 
beans, 18s. 3d. to 2ls. 6d. net; machine-made large peas, 
lls. 3d. to 13s. net; rubbly culm, 8s. 6d. to 9s., less 24; duff, 
5s. 6d. to 6s. net. Steam coal: Best large, 19s. to 20s., less 24; 
seconds, 16s. 3d. to 17s., less 2}: bunkers, 16s. to 17s., less 24; 
small, 13s. to 15s. 6d., less 2}. Bituminous coal: No. 3 Rhondda, 
large, 18s. to 19s., less 24; through, 16s. to 17s., less 24; small, 
14s. 9d. to 16s., less 2}. Patent fuel, 20s. to 20s. 6d., less 2}. 


Iron and Steel. 

Briskness has been of late the prevailing feature of 
the trade. At Dowlais the whole of the departments were kept 
at their highest level, and business was well maintained until 
late on Saturday. Iron and steel prices :—Rubio iron ore, 
21s 6d. to 22s. 6d.; steel, heavy sections, £6 10s. to £6 15s. 
Owing to publication before the issue of prices, the other 
iron and steel quotations and also the tin-plate prices for the 
week are omitted. 


Tin-plate. 

The weakness of the industry is forcibly shown in the 
Swansea district. Twenty-four tin-plate mills had to close 
down in the Morriston group on Friday night. Eight mills 
are now shut down in Llanelly, and the fear is loudly expressed 
that the condition of things will become still worse. me— 
but not, it is thought, all—of the bad time in the trade is un- 
doubtedly due to the Balkan troubles. 








THE ROYAL INSTITUTION. 


THE following arrangements have been made for the Friday 
evening meetings during the after Easter session, when the 
discourses begin at nine o’clock :—April 4th, Dr. James J. Dobbie, 
“The Spectrosecope in Organic Chemistry.” April llth, Mr. 
Charles J. P. Cave, “‘ The Winds in the Free Air.” April 18th, 
Dr. Thomas Martin Lowry, “ Applications of Polarised Light ” 
(with experiments). April 25th, Professor John Garstang, 
**Meroé : Four Years’ Excavations of the Ancient Ethiopian 
Capital.” May 2nd, Mr. Henry George Piimmer, F.R.S., 
“Blood Parasites.’”” May 9th, not yet arranged. May 16th, 
Captain Cecil G. Rawling, “The Pygmies of New Guinea.” 
May 23rd, Professor Silvanus P. Thompson, F R.S., “ The 
Secret of the Permanent Magnet.”’ May 30th, not yet arranged. 
June 6th, Dr. Francis Ward, “‘ Reflection and Refraction of 
Light as Concealing and Revealing Factors in Sub-aquatic Life.” 

The following afternoon lectures have also been arranged. The 
lecture hour is at three o’clock in the afternoon in each case :— 
Two iectures by Mr. Arthur Smith Woodward, F.R.S8., Keeper 
of the Geological Department, British Museum, Tuesdays, 
April lst and 8th, “‘ Recent Discoveries of Early Man.” Two 
lectures by Professor William Bateson, F.R.S., Fullerian Pro- 
fessor of Physiology, Tuesdays, April 15th and 22nd, “‘ The 
Heredity of Sex and Some Cognate Problems.” Three lectures 
by Professor W. Stirling, University of Manchester, Tuesdays, 
April 29th, May 6th and 13th, “ Recent Phy-iological In- 
guiries ""—{1) Motion and Locomotion; (2) Equilibrium and 
the Sixth Sense; (3) Ductless Glands and their Dominating 
Influences. Three lectures by Professor T. B. Wood, Monro 
Fellow of Gonville and Caius College, Cambridge, Tuesdays, 
May 20th, 27th, and June 3rd, ‘‘ Recent Advances in the Pro- 
duction and Utilisation of Wheat in England.” ‘T'wo lectures 
by Dr. E. Frankland Armstrong, Thursdays, April 3rd and 10th, 
(1) “‘ The Bridge into Life ;”’ (2) “‘ Colour in Flowers.” ‘Three 
lectures by Professor John Garstang, University of Liverpool, 
Thursdays, Apri! 17th, 24th, and May Ist, “‘ The Progress of 
Hittite Studies”-——{1) Recent Explorations; (2) Religious 
Monuments of Asia Minor; (3) Cults of Northern Syria. Two 
lectures by Mr. Edward Armstrong, Queen’s College, Oxford, 
Thursdays, May 8th and 15th, “ Florentine Tragedies ’’—(1) 
The Exile of Dante; (2) The Burning of Savonarola. Three 
lectures by Professor William J. Pope, F.R.S., University of 
Cambridge, Thursdays, May 22nd, 29th, and June 5th, “* Recent 
Chemical Advances’’—({1) Moleeular Architecture; (2) 
Chemistry in Space; (3) The Structure of Crystals (experi- 
mentally illustrated). Two lectures by Mr. Arthur M. Hind, 
British Museum, Saturdays, April 5th and 12th, (1) “ Van Dyck 
and the Great Etchers and Engravers of Portrait ; (2) “‘ Rem- 
brandt’s Etchings.”” Three leetures by Professor Sir Walter 
Raleigh, University of Oxford, Saturdays, April 19th, 26th, 
and May 3rd, (1) “ Boccarcio;” (2) ‘‘ Medieval French 
Novelists ;”” (3) ‘“*‘Chaucer.”” Two lectures by Mr. H. A. 
Humphrey, M. Inst. C.E., Saturdays, May 10th and 17th. 
‘Humphrey Internal Combustion Pumps.”’ Three lectures by 
Professor E. Rutherford, F.R.8., Nobel Laureate, University 
of Manchester, Saturdays, May 24th, 31st, and June 7th, 
** Radioactivity ’—({1) The Alpha Rays and their Connection 
with the Transformations; (2) The Origin of the Peta and 
Gamma Rays and the Connection between them; (3) he 





THE INSTITUTION OF CIVIL ENGINEERS. 
PASS LIST, FEBRUARY EXAMINATIONS, 1913 


Students (107).—F. V. Alexander, W. G. Allan, A. C. Atkin- 
son, W. B. Badcock, A. T. Barnard, D. J. Bell, J W. Bell, A. 
W. Biles, J. E. Binns, R. FE. Bion, R. 'T. F. Blewitt, S. C. Bonni- 
well, C. G. Bosco, E. J. Bradley, K. de 8. Calthrop, J. K. Camp- 
bell, G. 8. Coltie, J. G. Colquhoun, M. J. Crawford KE. H. Croft, 
G. M. Croil, H. F. K. Dearlove, C. EF. Dickins, J. Dickson, 
W. B. Dorsett, T. S. Duggan, R. F. W. Eardley, C. W. Ellen, 
E. N. Fenwick, G. C. Ferguson, E C. Fowle, F. A. Gerrard, 
J. Gill, T. M. Gourlay, E. K. Greenhow, W. E. Gurry, J. G. Hen- 
derson, G. H. Henfrey, E. D. A. Herbert, G. C. Hewison, A. L. F. 
Hills, A. Hood, A. R. Howlett, A. E. Hunn, R. de V. Irwin, 
F. M. Jackson, J. S. Jeffrey, H. M. Jordan, 8S. Juleff, L. C. 
Kimberlin, V. C. D. Linden, H. W. Lindsley, A. G. Low, E. G. 
Lyle, O. R. Lyster, A. McCulloch, A. MacG. Macdonald, G. 
McKay, A. D. McLeish, J. B. McC. McNab, F. 8. Maconochie, 
E. O. Marsh, R. Marshall, T. T. Millar, H. M. R. Morse, C. L. 
Moubray, J. C. C. Munro, R. O. Niven, J. M. Noble, J. W. D 
Norman, A. M. Oakden, G. F. Paterson, J. A. Peacock, R. D. 
Pengelley, T. W. Phillips, W. Pickstone, A. F. Polley, R. D. F. 
Powell, H. W. Reah, A. D. Rollinson, J. L. Roy, T. T. Saunders, 
B. G. Seymour, A. Shanks, jun., R. O. Skeggs, W. E. Smith, 
G. W. Smyth, S. J. Snowden, V. F. Stapleton-Bretherton, 
A. H. Steele, H. N. Stephens, H. L. Stirling, G. H. Swinburne, 
G. I. Thomson, P. G. Thorby, C. A. B. Trodd, R. Tulloeh, 
W. G. A. Turner, H. J. Turpin, J. L. Vachell, H. 8. Webster, 
H. J. Williams, F. Wilson, 8S. H. Wilson, F. A. Winter, C. R. J. 
Wood, L.. B. Woolley. 

Associate Membership (160).—R. C. Aldous, F. Anderson, 
W. A. Anderson, A. T. Arnall, C. G. Baker, A. C. Baneriee, 
O. I. Bell, J. V. Bessant, J. F. Blanchard, L. W. Blanchard, 
D. B. Brow, C. A. Brown, T. Brown, T. A. Brown, W. Brown, 
W. H. Brown, W. R. Brown, J. H. Brunskill, S. W. Budd, A. G. 
Cape, 8. E. Clark, J. H. Clarke, W. G. Codling, L. G. Constable, 
A. T. M. Corkery, G. T. Cotterell, W. Davidson, J. FE. Dobson, 
R. E. Doewra, A. C. Dunsdon, W. P. Farrington, C. E. Fischer, 
F. G. E. Ford, A. R. Fyfe, W. C. Glegg, E. J. Goodacre, E. C. 
Green, W. L.. Hamilton, F W. Harmer, R. W. 0. Hartridge, 
W. J. Haskins, W. A. Hatch, A. S. Hay, M. A. Henry, J. G. H. 
Holtzapffel, M. K. Ingoldby, 8. F. Ivey, E. W. Izard, H. R. Jack, 
E. J. Jones, E. R. Kendrick, L. H. Kent, A. Kilgour, F. T. Lane, 
H. 8. Laverack, W. A. Lea, H. Lingard, F. T. Littlejohn, J. I. 
Long, M. G. J. McHaffie, G. McIidowie, jun., A. MeL. Maitland, 
P. Malone E. E. Mariette, G. A. May, EF. A. Morris, J. T. Mor- 
rison, jun., J. H. Neal, C. J. Newbould, E. C. Niven, A. C. V. 
Orrell, J. O. Pakeman, W. E. Parker, G. Paterson, G. P. Pearson, 
H. G. R. Peet, B. Percival, A. L. B. Plunkett, H. E. Pollard, 
D. B. Pryde, W. H. Raven, W. D. L. Raw, J. L. Reid, J. A. 
Rennie, W. Ridler, H. Robinson, L. M. Robinson, R. H. Shaw, 
A. Sowden, R. Stammers, A. B. Taylor, H. Taylor, J. B. L. 
Thompson, H. 8. Thorpe, R. A. M. Thuraiappa, L. G. Walters, 
tha Watts, J. I.. Wheeler, C. A. Wilson, R. A. Winfield, M. M. 

Examination completed by pass in Section B. (27)—Section A 
pissed previously.—H. W. Ashby, F. E. G. Badger, E. V. Bald- 
win, E. E Barnes, T. H. M. Barnett, P. C. H. Bonsey, C. W. 
Boyle, J. Clemishaw, C. A. Coard, A. D. Cowper, H. Criswell, 
D. C. Cross, L. G. Dryland, J. R. Fothergill, W. G. Hardy, 
C. W. Harrison, J. Harston, W. A. Hine, O. W. Hodsman, F. 8. 
Horner, F. H, Martin, E. Morgan, A. B. Purves, 1, D Robert- 
son, J. G. J. MacSheehy, J. M. Simpson, C. W. Ward. 

Passed in part (32)—G@ l knowledge and Section A only of 
scientific knowledge (29).—F. W. Anderson, N. Ayris, AR. 
Clough, H. H. Cooper, H. Cottam, G. Fraser, 8. P. J. Fry, 
J. P. Guy, J. F Hay, B. A. E. Heilig, J. H. Henderson, H. U 
Hooper, M. B. Htoon, G. D. L Hunter, N. 8. Jeffrey, R. D. T. 
Jones, R. A. Lay, V. 8. Parnell, R C. Rattray, G. W. Richmond, 
A. Riddell, C. G. G. Robson, H. Severn, D. G. Smith, J. C. 
Symonds, B. V. Thompson, W. H. Thompson, F. J. Walker, 
D. Wallwork. 

General knowledye only (3).—G. H. Dallow, E. Dunbavand, 
R. Taylor. 











CATALOGUES. 





Rupce Wuitworts, Coventry.—Two new catalogues dealing 
with Rudge Whitworth bicycles and motor bicycles have reached 
us 

F. M. Frye anp Company, of 46, Upper Thames-street, E.C.— 
A pamphlet sent to us by this firm deals with shaping machines 
of the hand-operated and power types. 

C. W. Hunt, Company, West New Brighton, N.Y.—This is a 
publication dealing with the Hunt noiseless gravity bucket con- 
veyor for handling coal, ashes, phosphate rock, cement, &c. 
Tue GENERAL Exectric Company, 67, Queen Victoria-street, 
E.C.—This firm has sent us a new publication dealing with 
Holophane pendants for direct, indirect and diffused lighting. 
Storretrs Execrric Switch Company, 41, Eastcheap, 
London, E.C.—This firm has sent us a descriptive booklet dealing 
with the Weenen automatic point and signal control system. 
Rotts-Royce, Limited, 14 and 15, Conduit-street, W.—A 
new and admirably got up publication dealing with the Rolls 
Royce cars has reached us. It is full of interesting information, 
and contains many excellent pictures. It is the best publica- 
tion dealing with motor cars we have seen. 

Tue A.E.G. Company or Sours Arrica, Limited, Caxton 
House, Westminster, 8S.W.—Two new publications have been 
forwarded us. One deals with electric sinking pumps and 
cables, and the other with automatic voltage regulators of the 
Tirrill type. A great deal of useful information is contained in 
each of these publications. 

Cuicaco Pneumatic Toot Company.—This is a pamphlet 
dealing with the firm’s ‘‘ Chicago pneumatic’ compressors. 
Descriptions are given of the firm’s belt, steam and motor driven 
compressors of standard listed sizes and types. It is stated that 
the firm’s method of construction and manufacture insures 
absolute interchangeability. 

Bett Rocx Be.tinc Company, Gravel-lane, Salford, Man- 
chester.—A pamphlet on Zenith belting has been sent us from 
the above address. We learn from the contents that this material 
“has a textile basis, but in the process through which the mate- 
rials pass the merits of textile construction are retained and 
enhanced and thefaults hitherto found in textile belting are 
entirely eliminated.” 

Metprums Limirep, Timperley, near Manchester.—The 
Meldrum forced draught furnace is very fully described and 
its merits set out to the best advantage in a pamphlet sent us 
by Messrs. Meldrum. We understand that over 15,000 furnaces 
have now been fitted with this draught improving device. We 
have also received circulars relating to the Meldrum refuse 
destructor and mechanical stokers. 

Epcar ALLEN AND Co., Limited, Sheffield—A_ catalogue 
received from this firm contains particulars of the various 
products of the works at Sheffield, including high-speed tool 
steels for air and water hardening ; miners’ drill steel ; solid 
wire toughened mild steel ; special steels for motor cars, with 
particulars of treatment; high-speed steel milling cutters, 
twist drills, circular saws, dredger buckets, crusher rolls, steel 
gearing, axles, pulleys, &c. 

Joun JARDINE, Deering-street, Nottingham.—From this firm 





Radioactive State of the Earth and Atmosphere (The Tyndall 
Lectures). 


we have received a circular showin an adjustable excentric. We 


are told that the excentric has been used in connection with the 
various classes of machinery made by the firm for over 20 years 
but has never been put on the market as a separate article. Any 
throw can be obtained from zero to the maximum, and the ex. 
centric can be adjusted to a nicety by aset screw. The excentric 
appears to be a useful piece of mechanism, and should meet the 
requirements for innumerable jobs. 

THe Carson Toot Company, Albany-road Coventry— 
“Diamond Tools”’ is the title of a pamphlet which has heen 
forwarded to us by this firm. It is pointed out that many 
devices have been placed on the market from time to time as 
for Di d tools for truing and dressing abrasive 
grinding wheels, without much success. The firm maintains 
that where a true, uniform surface is required there is nothing 
at present made that will do the work equal to the Diamond. 
The publication gives much interesting information concerning 
these tools, and also prices and other information of interest 1, 
engineers. 

Ozonarr, Limited, 96, Victoria-street, Westminster, S.\V.— 
This firm has sent us a new catalogue dealing with the Ozonair 
system of pure air ventilation. It contains, among other things, 
an interesting and well written article on the subject of ventila. 
tion. The advantages of the Ozonair system are also described, 
With the aid of the drawings and other illustrations the reader 
should find no difficulty in understanding the principle of the 
system, or in understanding how it is applied to large public 
buildings and other establishments. Our readers will, no doubt, 
remember that this system of ventilation is used on the Central 
London Railway. 

Donovan anvD Co., 47, Cornwall-street, Birmingham. —An 
extensive catalogue has reached us. It deals with electrical 
conduits and fittings, cable insulators, motor starting switches, 
fan regulators, shunt regulators, switchgear, Board of Trade 
fuses and hand lamps, ironclad switchgear and fuses, bell and 
telephone material, electric fittings, accessories, &c. It is im. 
possible to give an adequate idea of the very wide field which the 
publication covers in a note of this description, and it must 
suffice to say that it should prove of value to all who undertake 
wiring work and to others connected with the electrical industry, 
The catalogue contains nearly 300 pages. i 

ABBE DaNney Fire ExtINGuIsHER Company, Limited, 25n, 
London-road, Forest Hill, London, S8S.E.—This is a catalogue 
dealing with a new model of the Abbé Daney hand fire extin-. 
guisher. The Abbe Daney sysyem, we are told, has been proved 
in France to be one of the most efficient methods of fire fighting 
ever discovered. No chemical action is employed to generate 
the pressure necessary to eject the liquid, and, in consequence of 
this, it is possible to employ a liquid of extraordinarily high ex. 
tinguishing and fire-proofing powers. The machine embodies 
several new principles which, it is said, render it particularly 
suitable for the purpose for which it is designed. 

H. E. Jackson, Church Gate, Leicester.—This firm has just 
issued a new list on grinding machinery for metal works. It 
illustrates and describes various classes of machines of this des. 
cription, including a universal grinder for grinding all kinds of 
cutters, reamers, tools, taps, flat surfaces, cylindrical rods or 
short spindles, dies press tools, keys, gauges, &c. It also deals 
with twist drill quate, double grinders dise grinders, combined 
disc and emery grinders, wet tool grinders, wet and dry grinders, 
double dry grind grinding and buffing machines, double dry 
bench grinders, dressers for grinding wheels, polishing and buffiny 
machines, &c. Details and dimensions are given of each machine. 


Aidart 














PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. Reoatnatp Ryves informs us that his new address is 
Mylapore, Stanley-road, West Croydon. 

Mr. Ep. Branp, of Manchester, asks us to announce that from 
— 2th inst. his address will be 96, Victoria-street, Westminster, 
8. 

THE Butterley Company, Limited, informs us that its London 
offices are now situated at 52, Queen Victoria-street, London, 
E.C. Telephone number, City 2180. 

Wrirry anp Wyarrt, Limited, of 88, Leadenhall-street, E.C., 
inform us that owing to the expansion of their business they 
find it necessary to remove to more commodious offices, and that 
on and after the 25th inst. their new address will be 38, Com- 
mercial-street, London. 

Hersert Morris, Limited, advise us that they have removed 
their London office from Norfolk-street, Strand, to 39, Victoria- 
street, S.W. Their new telephone number is 740 Regent, and 
their telegraphic address is Comorris, Vic., London. ‘Their 
London district business is under the management of Mr. 
F. H. Jeens. 

G. HarLtanp BowpDeEn AnD Co. request us to that 
for greater convenience in their business, they are moving their 
offices from the City to Westminster. Their address on and 
after March 19th will be 1, Victoria-street, Westminster, 8.W. 
Telegraphic address, Harbowdeco, Vic., London; telephone 
number, Regent 1009. 

J. H. Datimeyer, Limited, after having occupied their 
present show-rooms at Newman-street, Oxford-street, W., for 
over twenty-five years, have moved to more accessible and 
commodious show-rooms at 19, 21, and 23, Oxford-street, W.., 
situated close to the Tottenham Court-road stations of the 
Central London and Hampstead Railways, and near the junc- 
tion of Charing Cross-road with Tottenham Court-road and 
Oxford-street. The telephone number will now be 1957 Regent. 











Conrract.—The Hendon Urban District Council has placed 
with Merryweather and Sons, Limited, an order for a Merry- 
weather “ Hatfield ’’ petrol motor fire engine, subject to sanction 
being obtained from the Local Government Board for the 
necessary loan. The new engine will be fitted with a reciprocat- 
ing pump of 350 gallons per minute capacity, as well as a 30- 
gallon “ first aid’ chemical engine, and two hand “ Kemik 
extinctors, and a 50ft. telescopic fire-escape. 


BavaRiaAN Evecrriciry Suppty.—The Bavarian Ministry 
of the Interior has addressed an order to the various Local 
Authorities laying down uniform principles for the supply o! 
electricity throughout the whole of Bavaria, with the exception 
of the Palatinate, which is now supplied with electric current 
on a uniform plan by the recent foundation of power works at 
Ludwigshafen. New long-distance supply stations are to be 
constructed in various districts by joint-stock companies to 
be founded by the icipalities in conjunction with electricity 
companies and banks or by the companies and banks alone. 
The State water power is to be used as much as possible for the 
production of current. Each central supply station is bound 
to arrange by a certain time for the supply of current to the whole 
of the particular district assigned to it. Larger districts, an 
Santiediadly towns, will, as a rule, make the local connection< 
und undertake the distribution of current themselves, while 
in the smaller districts this is to be done by the central supply 
stations. The price of current is subject to approval by the 
State, and must be revised from time to time. It is provided 
that after a certain time the State may acquire the supply 
stations at a price of which the method of calculation is already 
fixed. These genera! principles apply not only to new stations 
constructed, but also to those already existing, with which 








negotiations are at present in progress for this purpose. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. | 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Activity and demand continues as healthy as before, 
and the fresh work obtained is sufficient to secure full employ- 
ment to the principal departments for some months to come. 
Firmness prevails in quotations. Dealers show much reserve 
with regard to large purchases. Insufficient supplies in raw 
material, more especially in pig iron and semi-finished steel, are 
generally complained of. The Pig Iron Convention has resolved 
upon an advance of M.6 p.t. for additional purchases in hematite 
and: foundry pig, to be delivered in the course of the present 
quarter. Brisk. activity continues to be reported from the 
railway and engi ing br and increasing life is felt in 
the hardware and too! industry, rates moving upwards ; struc- 
tural departments remain in full occupation. 





Iron and Steel in Silesia. 

Plenty of fresh work is being secured in the various 
branches of the iron and steel industry, the rolling mills being 
crowded with orders. Hoops and bars and the different sorts 
of structural iron are in vigorous request with prices all tending 
in an upward direction. Sales to the Balkan States have ceased 
entirely, but a good business is being done with Denmark and 
Norway. Inland and foreign demand for army and navy 
requirements has been strong. 


The German Coal Market. 

There is no change to report since previous weeks, 
consumption being lively in engine fuel, while house fuel shows 
little animation. Coke and briquettes remain brisk in sale. 
Rates are firm all round. 


Austria-Hungary. 
Quiet ti the characteristic feature of the 
iron and steel market, and quotations have been showing an 
inclination to move downwards. For white forge pig 120 
krones is quoted p.t., and spiegeleisen varies between 160 to 170 
krones p.t. Styrian bars fetch 235 to 245 krones p.t., and boiler 
plates stand at 301 krones p.t., girders 235 krones, all per ton 
free Vienna. 


Iron and Steel in Belgium. 

In pig iron the firmness of previous weeks is being well 
maintained, but for some articles of finished iron and steel a 
weakening tendency is felt. Decreasing prices have also been 
reported in the scrap iron trade ; best sorts can hardly realise 
66f. p.t., the average quotation being 62.50 f. p.t. A very stiff 
tendency i in semi-finished steel, and short supplies 
continue to be complained of. The Comptoir des Aciéries Belges 
will maintain the present quotations during the next quarter. 
For raw steel bars 119.50f. is the current price, 134.50f. p.t. 
for billets, and 137f. p.t. for plates, with a ristorno of 7.50f. for 
monthly purchases of over 1000 tons. For smaller sales the 
ristorno is 5f. only. Export quotation for rolled billets is 
104s. 6d. and 106s. p.t., free Antwerp. The dull tone in the bar 
trade is even more pronounced than during the previous month ; 
iron bars are in very moderate request, but prices have been well 
maintained until now, except in cases where stocks had 
run low, and producers were inclined to agree to reduced quota- 
tions. During the week now past £5 15s. p.t. for basic bars 
and £5 17s. p.t. for iron bars has been paid ; inland price is 
170f. to 177.50f. p.t. Rods are comparatively quiet, and 
sheets also show little life, while for heavy plates a lively inquiry 
is noticed. Hoops sell freely on foreign account at £7 2s. p.t. 
f.o.b. Antwerp; inland demand is satisfactory. A falling-off 
in foreign demand for wire nails is reported, and inland business 
is detrimentally infil d i ing and very keen com- 
petition. The tone of the coal market in Belgium remains strong, 
and the outlook is regarded as promising. 

















AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 6th. 

‘THe overshadowing event of the week in steel trade circles was 
the action of the agricultural implements in entering the market 
a month earlier for their supplies in merchant steel for twelve 
months, deliveries to begin next July Ist. The estimated orders 
will aggregate close to and alge oy in excess of 1,000,000 tons. 
This action was hastened by the fact that some independent 
mills have opened their books for second half-year contracts 
on bars and special merchant steels. Premiums still remain for 
prompt shipment on plates, shapes, and bars at former levels, 
which were 2 dol. to 4 dols. a ton above official quotations. 
Supplies of crude steel are a little easier owing to the fact that 
some new capacity has been set to work. Coke has declined 
in price 1.50 dols. per ton since the opening of the year. There 
has been less inquiry for pig iron during the t week than for 
several months. This is not especially significant. The Balti- 
more and Ohio Railroad has contracted with the Baldwin Loco- 
motive Works for 90 locomotives. It is believed that the lull 
in demand for pig iron will result very soon in a general shading 
of quotations, which will stimulate demand once more for for- 
ward deliveries. The general tone of the market is strong, and 
the fluctuations above noted are not inconsistent with the general 
healthy tone of the market. The Pennsylvania Railroad 
on last Monday contracted for the building of 100 locomotives 
and 80 all-steel passenger coaches to be built at the Altoona 
shops. This is an addition to the order of 100 locomotives 
recently mentioned, and makes a total of 270 engines for that 
company under construction which are to be in service for the 
autumn traffic. In addition to the large order of 100 engines 
placed by the Baltimore and Ohio, that company has ordered 
ten 235-ton engines. The American Bridge Company will 
furnish 8000 tons of steel for the Lord and Taylor dry goods 
building to be built in this city. European and domestic copper 
c s re-entered the markét on Monday of this week and 
placed orders for 10,000,000 lb. of copper. German, French, 
and English manufacturers succeeded early on Monday in con- 
tracting for some electrolytic and some casting at 14}, but prices 
quickly advanced }, but later in the day the price reached 
15 cents. The Copper Producers’ Association will issue their 
report to-morrow. Total shipments for the month, 26,767 
tons. A good deal of under-selling of second-hand copper will 
make it difficult for the copper interests to maintain the 15 cent. 
rate. The deadlock between producers and consumers is likely 
to be broken. But this depends on the amount of copper in 
control of second hands. 














INTERNATIONAL LAUNDRY ExnisiTion.—The fourteenth of 
the series of Laundry and Sanitary Exhibitions, at the Agri- 
cultural Hall, Islington, will be held again under the auspices 
of the Society of Laundry Engineers and Allied Trades, and will 
open on Saturday, March 29th. Again the Laundry Associa- 
tion, a federation of thé organised bodies of the United Kingdom, 
will offer a number of gold, silver, and bronze medals for com- 
petition. In addition, a silver shield trophy will be presented 
to the competitor receiving most awards in the various classes. 
At present there are over 150 exhibitors, and the power used for 
turning the shafting will be supplied by Davey, Paxman and 
Co., Limited, Colchester. Notification has been officially received 
by the promoters that deputations of Hungarian, Dutch, Belgian, 
German, and French launderers are coming to London for the 
purpose of visiting the exhibition. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specificati: 
drawings. 

Copies of Specifications may be obtained at 
Branch, 25. South pt hostile: 98, Oh 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

/p of the plete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the i . give 
notice at the Patent-office of opposition to the grant of the Patent. 


—_— 


STEAM GENERATORS. 


4753. February 26th, 1912.—ImMPROVEMENTS IN AND RELATING 
To WaTER-TUBE Botters, the Stirling Boiler Company, 
Limited, of 58, Victoria-street, Westminster, S.W., and 
Ezekiel Grayson Constantine, of 87, Tulse-hill, London, S.W. 

In the drawing, A, B, and C denote the upper steam and water 
drums, and D, %. and F denote the lower water drums. In 

the drum E is fitted an imperforate partition or diaphragm G 

which is so arranged as to cause the water flowing from the drum 

F to travel upwards through the tubes connecting the rear water 
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the Patent-office Sale 
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space § in the drum E with the drum B, and downwards through 
the tubes connecting the drum B with the front water space 5! 
in the drum E, thence into the drum D, instead of flowing in 
known manner direct from the drum F to the drum D. This 
diaphragm G, in lieu of being made flat, may be made curved 
and may be hinged so as to hang clear of the manhole and permit 
the drum to be inspected on both sides. A baftle—not shown— 
may be arranged in the central bank of tubes to form an extended 
path for the hot gases. A modification is also described.— 
February 26th, 1913. 


TURBINES. 


3931. February 16th, 1912.—Drvice ror GoveRNING STEAM 
TURBINES FOR WHICH THE Drivinc MEDIUM Is SUBJECTED 
TO VARIATIONS OF PRESSURE. Vereinigte Dampfturbinen- 
Gesellschaft mit beschrankter Haftung, of 2-4, Friedrich 
Karl Ufer, Berlin, N.W., Germany. 

The space A, which is in connection with the front of the 
nozzle of a stage of a steam turbine, communicates by means 
of a pipe B with a cylinder, so as to act on one side of the piston 
C, of which the other side is under the action of a spring D 
and the influence of the atmosphere. The movements of the 
piston C, which are produced on the variation of the steam pres- 
sure in the space A, are transmitted through the medium of a 
spring E and a fluid brake or dashpot F to a slide valve G which 
controls the admission of a pressure medium to the spring- 
operated piston I rigidly connected to the steam inlet valve H. 
An adjustment of the valve H can also be effected, if required, 
independently of the steam pressure in front of the nozzles, by 
the centrifugal governor K by means of the auxiliary motor L 
and the piston M connected to the governor rods. The smaller 


N°3931 





moveinents of the piston C are absorbed by the spring E, and 
the sudden shocks by the fluid brake F, so that only the average 
of the variations of pressure occurring in the space A is trans- 
mitted to the regulating rs themselves. If now, for 
example, the pressure in front of the nozzles increases by a 
certain amount, for example, in consequence of a variation in 
the load upon the turbine or of the pressure or quantity of the 
available steam, the piston C moves against the action of the 
spring D, the inlet for the pressure medium to the pistons I M 
is opened and the spring-operated piston I together with the 
valve H moves downwards. In consequence of the closing of 
the valve H.the steam pressure in the space A is reduced, the 
spring D which was tompressed on the movement of the piston 

moves this piston back towards the closed end of its cylinder, 
and the slide valve G again returns to its normal position so 
that’ the control is not exceeded. The slide valve is returned 





into its normal position in a corresponding manner in conse 
q of a reduction of presure in the space A on the movement 
of the piston C to the right.—February 26th, 1913. 





INTERNAL COMBUSTION ENGINES. 


2457. January 30th, 1913.—ImMPpROVEMENTS IN CONNECTION 
WITH THE STARTING OF INTERNAL COMBUSTION ENGINES, 
Marcel de Jarny, engineer, and the British Motor Cab 
Company, Limited, both of 111, Grosvenor-road, in the 
city of Westminster. 

A is @ small tank fitted on the dashboard above the level of 
the engine valve chamber and connected by a pipe B to a valve 
C which controls the passage of petrol from the tank A direct 
to the top of the inlet to the valve chamber of the engine. 
This valve comprises a barrel C formed with a seat D for a needle 
valve E, which is pressed towards the seat by a spring F, and is 
attached by a wire G, which may be suitably guided to one arm 
H of a rock shaft I mounted transversely of the car and another 
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arm or trigger K which projects into a position conveniently 
accessible from the neighbourhood of the starting handle. 
The petrol supply pipe B is coupled to one end of the barrel C, 
and on the a side of the seat D the interior of the barrel 
is connected by a nipple L to the inlet to the valve chamber of 
the engine. M is the carburetter which is fed with fuel from a 
separate supply tank. To start the engine, the driver opens the 
valve E by operating the trigger K, immediately releases it and 
at once turns the starting hen and as the valve automatically 
closes, the risk of unduly continuing to admit petrol and thus 
causing a back fire is avoided, whilst as the trigger and valve 
can only be operated from the front of the engine near the 
starting handle, risk of the petrol from the tank A being used 
in running the car is obviated.— February 26th, 1913. 


TRANSMISSION OF POWER. 


21,831. September 25th, 1912—Improvep Sarery Device 
FOR THE CABLES OR OVERHEAD ConpucTors or Direct 
AND ALTERNATING INSTALLATIONS, Bergmann Elektricitats- 
bey Aktien-Gesellschaft, of Oudenarderstrasse 23-32, 

rlin. 

The illustrations show the application of the safety device 
as applied by way of example to a three-line high-tension 
polyphase current cable. The three main conductors A, B, C, 
are surrounded with material by the sleeves H_ repre- 
senting the auxiliary conductors, and these are in con 
nection with one another. The auxiliary conductor H 
forms, so long as the cable is intact, a neutral con 
ductor to the polyphase system, and the three voltmeters 
Vi, Va, Vs inserted either directly, or through a three-phase 
voltage transformer T between it and the three main conductor 
A, B, C would show equal indications. But if the insulation of 
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the cable breaks down, the symmetry of the arrangement is 
disturbed and the voltmeters show different indications. 
Referring to the illustration on the right, at each end of the 
length of cable the three main conductors A, B, C are connected 
with the auxiliary lead H through the primary windings of 
voltage transformers T and T)2 to whose dary winding 
instead of the voltmeters three-phase voltage relays R and R' 
are connected. So long as the length of cable is intact and the 
auxiliary conductor forms a neutral conductor of the polyphase 
system, three equal forces which mutually compensate act on 
every relay. This balance is, however, at once destroyed, as 
soon as through a short circuit or earth the auxiliary conductor 
loses its function as a neutral conductor, and in consequence 
the contacts K and K! of the relay are closed, and the current 
from auxiliary batteries B and B’, or from any other current 
source, acts on the releasing coils § and S! so as to open the 
switches O and O!.—February 26th, 1913. 





DYNAMOS AND MOTORS. 


4187. February 17th, 1913.—ImMPROVEMENTS IN AND RELATING 
to Dynamo-Etecrric MaAcHINES OF THE HOoMOPOLAR 
Type, the British Thomson-Houston Company. ; 

The cylindrical armature is marked A and the collector rings H. 
The brushes of the collector rings are provided for by means of 
apertures formed in the yoke. The excitation of the magnetic 
circuit is produced by the coils B. The armature; which is 
assumed to be solid, but which might equally well be hollow, 





carries in the middle the specially mounted cylindrical .con- 
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ductor C, which is separated from the armature by the insula- 
tion D. The middle part of the conductor C is preferably of 
larger diameter and approaches: as closely as possible to the 
middle annular part of the yoke that surrounds it. On each 
side of the conductor C a set of collector brushes is mounted. 
A set of collector brushes is also provided at each side of the 
remainder of the armature, and the two conductors can be con- 
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nected in series by means of the sets of collector rings shown. 
The cylindrical conductor C and also the bushes F are con- 
structed as undivided rings which can be arranged on the arma- 
ture body. Homopolar machines with more than two cylindrical 
conductors connected in series can also be constructed on the 
same principles in the manner described above for two conductors, 
which gives the greatest. magnetic cross section for the lines of 
force.—February 26th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


12,461. May 25th, 1912—ImpRoveMENts 1n Lieurp LEVEt’ 
Inpicators, Clarence Canute Hawkins, of the Bungalow, 
Bridgmary, Fareham, Hants. 


The gauge comprises atube A with two helical slots B. | 


Mounted within the tube is a centralspindle C, upon which .is 
free to slide a float D carrying projections E which engage the 
helical slots. The tube A is open to the liquid in the tank in 
which it is fixed, and as the float rises or falls it rotates, and 
similarly moves the spindle C as is usual. The upper end of 
the spindle projects into the indicator, and at this point it 
carries an indicating hand or pointer F. Arranged around 
the hand are numbers, which preferably correspond with the 
capacity of the tank in gallons. The helical slots are arranged 
to give one complete rotation of the spindle C for a complete 
travel of the float D from top to bottom. The numbers are 
marked on tabs G adapted to be clamped to the indicator or 
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dial in the desired angular position collectively or individually. 
In the former case, above the tabs is arranged a clamping ring H, 
held down by set screws or the equivalent. In setting the 
indicator, one gallon, or some similar measured quantity, is 
poured into the tank and the number one tab moved to coincide 
with the position of the indicating hand F. A second gallon 
is then poured in and the second tab adjusted, and so forth. 
Obviously, there may be intermediate tabs to register half- 
gallons, &c., as shown. Preferably the upper end of the tube 
is screwed at J to receive clamping nuts which secure the 
gauge at the top of the tank as illustrated, or the complete 
gauge may be riveted, soldered or otherwise attached. Where 
the gauge is to be used with liquid under pressure the indicating 
device may be made air-tight. The indicating portion is en- 
closed by a glass plate K held down by a ring L secured to the 
body of the indicator by screws M.—February 26th, 1913. 


CRANES AND CONVEYORS. 


9904. April 26th, 1912.—-ImpRoveMENts 1N Boat Hotsts, 
Bertram Thomas and Eustace Thomas, of Worsley-street, 
Hulme, Manchester. 

In the drawing A is the winding drum to which is attached a 
gear wheel B driven by,a{pinion C on a shaft D. E is a clutch 
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which may be of Hele-Shaw, dise or coil type, for examples. 
This enables a sle ve on tke shaft D to be connected or dis- 
connected. This sleeve is attached to a worm wheel in the worm 
gear F. The worm is attached to the shaft-G driven-from the 


' . : 
motor H. ~A further drive to the drum is shown through bevel 


pinion K, bevel wheel L, shaft M and pinion N. Bevel pinion K 
may be connected at will to the shaft G through the slipping 
clutch O, which must be cooled or have sufficient thermal 
capacity to prevent dangerous heating. A brake R is provided, 
also designed with regard to heat generation. To lift a boat 
from the water in bad weather, the falls can be lowered in the 
usual way and attached to the boat. Clutch O would be mani- 
pulated, clutch E being out, to cause the slack to be hauled in. 
By maintaining a sufficient pressure on the surfaces of the 
clutch O, the motor can be made to transmit a winding torque 
to the main drum sufficient to keep the rope taut, although the 
drum in such case may much of the time be revolving in the 
opposite direction. When the moment judged best for com- 
mencing to lift the boat from the water arrives, clutch O is 
released while clutch E is thrown in, and normal hoisting com- 
mences. For lowering a boat it may first be lifted and swung 
out over the side. By releasing both clutches the load will 
be maintained on the brake, and by easing this the boat can be 
lowered to the water on the “free barrel’? much more rapidly 
than if connected to the motor. When water-borne the falls 
may be left attached, if for any reason advisable, and kept 
taut by applying as before a suitable winding torque through 
the slipping clutch O.—February 26th, 1913. 


MISCELLANEOUS. 


20,914. September 13th, 1912.-A Device ror ConTROLLING 
Evectric Crrcurrs IN A DETERMINED ORDER, Siemens 
Brothers and Co., Limited, of Caxton House, Westminster. 

This invention relates to a controlling device for electric 
circuits, and consists of a relay having two or more retarding 
devices to enable the movement of various spring contacts 
connected in the circuits to take place at different intervals of 
time, which retarding devices are operated as to part of 
them upon excitation and as to part of them upon release of 
the relay. The armature A of a relay ¢arries an arm B which 
actuates various contact springs C, D, E, F and G, of which 

C and D are in connection with retarding devices, for instance, 

such as H and I. The springs C, D are arranged in such a 
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manner with relation to their néighbouring spring contacts 
that they tend to follow the arm B and both move in the same 
direction as the arm whether the armature A is attracted or 
released. When the relay is energised, the arm B, in the present 
example, moves upward and pushes spring C away from contact 
F and against contact G. Contact spring D will follow this 
movement, since it has a “‘ set ” for that purpose, but is retarded 
by the pump I and therefore: makes contact with spring E 
at a later interval. When the relay is de-energised and its 
armature released, contact between springs D and E is at once 
interrupted, since D is pressed downward. Spring C on account 
of the retardation of the pump H follows slowly, leaves the spring 
G and makes contact with spring F.—February 26th, 1913. 


2184. January 27th, 1913.—RecerveR FoR SUBMARINE 
SIGNALLING, Signal Gesellschaft, m.b.H., of Holtenauer- 
strasse 62, Kiel, Germany. 

This invention relates to receivers for submarine signalling 
in which the oscillations due to the incoming sound waves are 
transmitted to a microphone by means af an intermediate 
member, as free as possible from natural damping, which is 
tuned to the pitch of the signals received. Receivers of this 
kind are very sensitive and have also a sharply defined resonance 
curve. They do not completely satisfy practical requirements, 
especially with regard to the receiving of bell signals, which are 
universally employed at the present time, partly because the 
bells are not tuned to the same. pitch with sufficient accuracy 
and partly because their pitch varies with the temperature. 
The present invention consists in tuning the two prongs of the 
tuning fork to different pitches. This is effected either by 
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constructing the two prongs of the fork of different dimensions 
or with a fork having prongs of the same pitch by weighting 
the one prong or weighting both prongs with different masses. 
In this manner the sensitiveness of the receiver is somewhat 
reduced as compared with a similar fork, in which both prongs 
are in tune, but it is considerably increased for notes which are 
either above or below a mean predetermined pitch. To the 
ship’s side A, or some other diaphragm in contact with the 
water, a tuning fork B is fixed, and between its prongs there is 
arranged a microphone C in such a manner that its electrodes 
are connected one with each prong of the tuning fork. The 
microphone receives current in the usual manner from a battery 
D and transmits the oscillations received to a telephone receiver 
FE. On one prong of the tuning fork there is a sliding weight F, 
which can be so adjusted that the difference between the pitch 
f the two prongs covers the required interval. Instead of 
increasing the mass of one prong by means of the sliding weight, 
the same effect «an be obtained by removing a corresponding 





portion from one of the prongs.—Februury 26th, 1913. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent office Official Gazette.) 


1,049,387. Rorary Pump, J. Noll, New York, N.Y., assianor 
to Noll Pump Company, New York, N.Y., a Corporation of 
New York.—Filed March \\th, 1910. 

The outer shell of the pump is provided at both ends with 
inwardly extending flanges. Helical partitions are disposed in 
the outer shell and carry central hubs and outer rings. The 
rings of the outermost helical partitions engage the inwardly 
extending flanges to prevent water passing between the peri. 
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pheries of the rings and the inner surface of the shell. A 
shaft is journaled through the central hubs, and paddle wheels 
are rigidly mounted on the shaft between the helical partitions. 
These paddle wheels comprise central hubs, paddle arms and 
outer rings rigidly connected with the hubs. The rings of the 
paddle wheels slidably engage the rings of the helical partitions 
and the inner surface of the outer shell, to prevent water passing 


between the first and second named rings. There are two 
claims. 
1,049,471. Rorier Bearing, J. F. Foster, Kansas City, Kans, 


Filed November 28th, 1910. 

The bearing comprises a conical sleeve provided with an 
external circumferential rib. A collar currounds this sleeve and 
is tapered internally toward and converging with respect to 
the smaller end of the sleeve. Hollow conical rollers are inter. 
posed between the sleeve and the collar, and each is provided 


[049,471] 


oe. ad | 
es 
Wt tttprpypyfy, = 
re 








with an external ciccumferential groove to receive the rib of 
the sleeve. A circular cage is fitted between the sleeve and 
collar, and is provided with openings for receiving the rollers. 
Outwardly projecting spring tongues or lugs are arranged at 
opposite sides of these openings and engage the grooves of the 
rollers in the openings. Tongues project into the ends of the 
openings and into the adjacent ens of the bollow rollers. There 
is only one claim. 

1,949,486. Frying Macuine, R. F. Huber, St. Louis, Mo. 

kiled December 23rd, 1911. 

The flying machine has a hemi-ovoidal shaped body, with 
means carried by this body for propelling it through the air. 
Planes hinged to the body project laterally from it, and the mean 
for operating these planes comprise @ cable attached to the outer 
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ends of the planes, a portion of which cable passes over the 
planes across the top of the body. The remaining portions of 
the cable pass beneath the planes through the body, and # 
pulley is mounted for rotation within the body around which « 
part of the lower portion of the cable is wound. There are six 
claims. ‘ 








THe “P.P.” Sarrry SHot-riRING APPLIANCES.—A_ new 


method of shot firing, the object of which is to prevent accidents 
from missfires, was officially tested on Friday last, the 14th inst., 
at the Bishop Middleham Quarry, Ferryhill, Durham, belongine 
to Pease and Partners, Limited, in the presence of Mr. A. D. 
Nicholson. his Majesty’s Inspector. of Mines and Quarries for the 
Durham Division, representing the Home-office. The process !s 
the invention of two colliers named Abraham Price and William 
Pryse, formerly firemen in the employment of the Ocean Colliery 
Company, Limited, South Wales, and enables a detonator tv 
be safely withdrawn from, or inserted in a shot-hole after the 
latter has been charged and stemmed. The demonstration 
was entirely successful, and arrangements have been made with 
Messrs. Pease and Partners for a prolonged trial of the proce=~ 
in the Bishop Middleham Quarry, under ordinary working 
conditions, under the supervision of his Majesty’s Inspector. At 
present the process cannot be used in coal mines without in- 
fringing the provisions of the Explosives in Coal Mines Order. 
The present test is for the purpose of enabling the Government to 
make the amendment which would be necessary 
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a | 1000ft. the depth is increased to 5ft. The walls | which will also be mentioned later on—this channel is 
THE NEW RESERVOIR AT CHINGFORD. are pierced at intervals of 20ft. by means of 3in. | formed throughout on a concrete bed. The bottom 


No. ITI.* 

As has been intimated, the work in connection 
with the construction of the reservoir and pumping 
station by no means represented all that had to be 
done to bring the undertaking to a successful termina- 


tion. To begin with, since the reservoir had actually 


Intake Channel from Lee Navigation 








Supply Channel 





agricultural drains arranged in two rows, an upper 
and a lower, the pipes in the upper row alternating 
with those in the lower row. The invert level of 
this channel at the commencement is 45-00ft. above 
Ordnance Datum and the general gradient is 1 in 
2000. There are three drops in the length of: this 





Intake Channel 


portion of the channel, which is lined with brindled 
bricks, is for a depth of 2ft. made circular in cross 
section, the radius being 3ft. 6in. At a height of 2ft. 
above the invert there is a brick sill 4}in. wide, the 
width of channel at this point being 6ft. 4in. From 
these sills side walls batter outwards at a slope of 1 in 4 


from River Lee 
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to be constructed for the whole of its length over the 
bed of the river Lea it was necessary to construct a 
channel to divert the water. The diversion practi- 


cally commences at the entrance to the intake 
channel—see Fig. 2, page 269—-though for a couple 
of hundred yards or so the left bank of the stream 
its 


remains in natural condition. Beyond this, 
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Fig. 27—-SECTIONS OF THE VARIOUS CHANNELS 


diversion, one of 6in. coming just before the channel 
reaches the point of intersection of the central divid- | 
ing wall of the reservoir and the eastern embankment, | 
the second, of 18in., just past the outlet, and the third, | 
of 24in., just at the far end of the channel. This | 
diversion alone was a work of some magnitude. 
Next in importance may be mentioned the outlet 
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Fig. 2€-—-2JVERFLOW FROM 


however, a regular channel, which at first follows | 
parallel to the eastern side of the reservoir and then 
goes beyond it has been formed, its total length being 
ehout three miles, This channel has a uniform width of | 
55ft. and a working depth of 5ft. with an 8in. coping 
above this. Its sides are formed by means of concrete 
walls 18in. wide at the top and 2ft. 9in. wide at the 
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Fig. 29—DRAIN PASSING OVER OUTLET CHANNEL TO INTERCEPTING 


bottom, the inner side battering outwards from the | 
bottom, with a slope of 1 in 4, and being lined with 
'nasonry in cement. These walls are built up on 
concrete foundations 4ft. wide and ordinarily 3ft. 
deep, though round curves of a less radius ane 

| 
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INTERCEPTING CHANNEL PASSING UNDER OUTLET CHANNEL 
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and are taken up till a width of channel of 7ft. 10in. 
is obtained. The slopes are, as is the circular portion, 
lined with brindled bricks, and on the top at each 
side is a concrete coping lft. 2in. wide and 6in. deep. 
The thickness and shape of the concrete bed are well 
shown in the engraving and need not be detailed 
here. 

On either side of this channel for its whole length 
are constructed flood walls of clay topped with 6in. 
of soil. These walls have a flat top 3ft. wide and 
batter downwards on each side with a slope of 1} to I. 
In places where the top of the coping of the channel 
is at a higher level than 18in. below the ground a 
trench 18in. wide has been excavated beneath the 
centre of the flood walls and filled in with clayey 


| material. 


The invert level of this channel at its commence- 


| ment is 38-80 above Ordnance Datum, and its gradient 
| is 1 in 2000. 
| the Chingford reservoir works, for the water after 
| reaching the supply basin is dealt with lower down 


Its termination represents the end of 


the valley hy means which were previously in exist- 
ence. 

A third channel. which is, in fact, the longest of all, 
being some 34 miles in Jength, has now to be described. 
It is an intercepting channel designed to divert con- 
taminated surface water and other drainage coming 
down from the land, which slopes up rather smartly 


| station of the Board at Chingford Mill. 


channel which is to convey the water from the reser- from the eastern side of the reservoir. It is this 
voir to a supply basin near the existing pumping | sloping of the land, it may be mentioned, which caused 
This channel | the rather peculiar shape of the reservoir, the higher 
is about two miles long and it runs for the first part | ground coming further into the valley near where the 
of its length parallel to the river diversion. )It | reservoir is constricted than at other parts. This 
is designed to carry 30 million gallons of water | intercepting channel, which starts from the com- 
per day, this being the maximum amount which | mencement of the river diversion, was a very neces- 
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2nd Quality 


CHANNEL 


it sary provision, as has been shown many times during 
the construction of the works, and even during dry 


periods it is necessary to carry away sewage and other 


is proposed to abstract from the reservoir. 
As will be seen from the accompanying drawing, 
Fig. 27—-which we may say, in passing, also gives sec- 





tions of (a) the intake channel from the Lea Naviga- 
tion ; (b) the supply channel, which will be mentioned 
later; (c) the intake from the river Lea; (d) the 
river diversion ; and (e) of the intercepting channel, 


polluted waters and to deliver them below what is 
known as Flanders Weir, for just above this point is 
another intake of the Board, which will be mentioned 
later on. The capacity of theJintercepting channel 
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hid to be increased as its length grew, and as a fact 
there are in its length no less than seven different cross 
sections. Of these we only reproduce in the draw- 


Weir. 


There are many interesting features in this inter- 


—<— 


| 
and discharges into the river alongside Flanders | enters the channel[nearly at right angles, and as long 


as the water is not above a certain height the channel] 
deals with it. all. As soon, however, as the Watery 
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Fig. 30—MAP SHOWING RIVER DIVERSION, OUTLET, SUPPLY, AND INTERCEPTING CHANNELS 
ing Fig. 27 the first and the last, sections A andG. As cepting channel, the construction of which necessi- | exceeds this level all of it above this level is cut away, : 


will be seen, these two sections are quite similar in tated the solution of several knotty problems. For 
everything except the height of the walls above the example, in one of the places, where a drain coming 











Fig. 31I—CENTRAL PIVOT SLUICES IN SUPPLY CHANNEL 
curved bottom channel. In G the depth of this part 
of the channel is 2ft. 6in., and in each of the smaller | 
sections the height of these walls is made 3in. 


down the hill joins it, it was found that occasionally 
the discharge was such that it would be inconvenient 


less. to receive the whole of it into the channel. For- 


if we may use such an expression, by a horizontal iron 
plate which simply allows the top water to flow away 
over the intercepting channel in another channel 
leading direct to the river. 
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Fig. 33—DETAILS OF REINFORCEMENT 


Then, again, there were certain portions of the 
channel which had to run in covered culverts, and 
oceasionally storm overflows from the intercepting 
channel had to be taken either over or under the 
outlet channel. An example of the former is shown 
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Fig. 32—THREE SPAN ARMOURED CONCRETE BRIDGE OVER THE RIVER DIVERSION 


At its termination this channel delivers into a 15in. 
east iron pipe, which is taken over the supply channel | an overflow to it could be arranged. 


tunately, this was at a point close to the river, so that | in Fig. 28, while Fig. 29 represents the passage of a ' 
The drain drain from the hillside over the outlet channel to 
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——_— 
the intercepting channel. We might go on multiply- 
ing instances of the sort, but our space will not permit 
of it. We give in Fig. 30 a map showing the three 
channels just described from the outlet of the reser- 
voir to the termination. This, though on rather a 
small seale, shows the relative positions of these, having 
revard to the river itself,so that their different func- 
tions may be appreciated. It also shows a further 
channel known as the supply channel, which reaches 
from Flanders Weir to Chingford Mill pumping 
station. This work, although carried out at the same 
time, did not actually form part of the main contract, 
being intended to improve the intake to the pumping 
station. The cross section of this channel is shown in 


the overflow from the. Lea Navigation, have been 
mentioned, but there were many others. We cannot 
spare the space to refer in detail to the majority of 
these, but a description of one or two of them will 
doubtless be of value to our readers. In all cases 
reinforced concrete has been employed, and though 
there is no very large span, yet some of the bridges 
present a number of interesting features. P 

One of the most important structures is that which 
carries a public roadway over the river diversion close 
to the outlet corner of the reservoir. This bridge is on 
the skew and has three spans, each 27ft. 6in. wide on 
the skew and 27ft. 1gin. on the square. It is shown in 
two of the half-tone engravings on page 334 and in the 



































crown of the arch, where the thickness of concrete 
is 10in. These longitudinal rods are spaced with 
a 6in. pitch and the top and bottom layers are con- 
nected together at 2ft. intervals by means of fin. 
wire interlacings, as shown in Fig. 33. These inter- 
lacing bindings are staggered, as will be gathered 
from the half-tone engraving on page 334, and also 
in the engraving, Fig. 35, on page 326, which also 
shows the methods employed in the construction of 
the bridge. 

The abutments of this bridge were made of mono- 
liths of concrete taken down below the level of the 
London clay, being, in fact, some I7ft. 6in. in 
depth. The dimensions of the bottom of the mono- 
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Fig. 27 and need not be further described. The 
work really consisted in the improvement of an 
existing mill-race. and it included the construction 
of an overflow weir 200ft. long over which the surplus 
water is returned to the river. The quantity of 
water flowing to the pumping station is governed by 
means of central pivot sluices, as shown in Fig. 31, 
and we reproduce this, since the sluices and their 
arrangements are very similar to those admitting the 
water from the intake to the channel leading to the 
pump wells at the main reservoir pumping station. 
The various diversions, channels, &c., just described 


Enlarged Details of Parapet. 





Section on H.H. 
Fig. 34—DETAILS OF ARMOURED _ CONCRETE BRIDGE OVER THE INTAKE CHANNEL 


drawing, Fig. 32, on page 324. Eachspan has a rise of 
5ft. and the radius of the intrados is 21ft. 4?in. The 
reinforcement is carried out in the following manner : 
—Starting from the haunches is arranged a series of 
steel rods alternately #;in. and gin. diameter. There 
are two layers of these rods. The lower layer is 
arranged parallel to the intrados of the arch and is 
covered with lin. of cement concrete. The upper 
layer is parallel to the extrados, which has a radius 
of 28ft., and is also covered with lin. of cement con- 
crete. 
on the abutment side of the arch and 7ft. 6in. long 





necessitated the formation of numerous bridges. 
Some of these, such as those over the intake and 





on the pier side of the arch, but the gin. diameter rods 
are 21ft. long and are arranged to overlap 2ft. at the 


cumensgion 1s 20 at Springin 
20 . 


Mortar $ thick 


The ;;in. diameter rods are only 9ft. long. 








Plan of Parapet at Crown. 
Swarm Sc. 


| lith were about 47ft. by just over 19ft. and the side 
away from the diversion was taken up inaslope with a 
batter of 1 to 14. Curved wing walls are thrown out 
each side of éach abutment. 

The two centre piers were also made up of mono- 
lith concrete, measuring at foundation level 12ft. 6in. 
wide by 47ft. long. This dimension was taken up for 
a height of 2ft. 6in. The width was then stepped 
down suddenly to 10ft. 6in. for a height of 2ft. 4in., 
and then again stepped down to 8ft. 6in. for a height 
of 2ft. This was the invert level of the river diversion, 


the floor of which was covered from side to side with 
a layer of concrete 12in. thick. The piers proper had 
a base width of 7ft. 6in., battering on both sides in a 
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height of 5ft. to a width of Sft. just below the spring- 
ing of the arches. The heart of the pier was of con- 
crete and it was faced with masonry. The slopes of 
the abutments were also faced with masonry, the 
batter in all cases being | in 4. 

There is a decorative point which is noticeable in 
all the bridges and to which it is well worth drawing 
attention. In the panels and large surfaces the concrete 
mortar was brushed away just before setting was com- 
plete so as to expose the stones of which the concrete 
was made. This has certainly added a pleasing finish 
to the concrete, which is a substance lending itself 





24in. long spaced 12in. apart. The transverse rein- | 
forcement consisted of jin. round rods spaced 3ft. | 


apart and wired to the longitudinals. The vertical | 
reinforcement of the spandril walls consisted of a | 
single row of }in. diameter rods spaced 12in. apart, | 
each rod extending into the arch ring a distance of | 
6in. The centres of these rods were 1}in. from the | 
inner face of the wall. The horizontal reinforcement 
consisted of }in. indented bars spaced Qin. apart along | 
each face: The spandril walls were formed with | 
open joins at the ends to allow for expansion and | 
contraction. We may add that all the bridges have 








Fig. 35—THREE SPAN BRIDGE OVER THE 


with difficulty to artistic treatment. The width of 
this bridge between parapets is 40ft., the roadway 
itself being 26ft. 

The river diversion is spanned by three other single- 
arch reinforced concrete bridges, that just below the 
intake channel being particularly interesting in that it 
was designed as a double cantilever. It is shown in 
two of the engravings on page 334, in one of which the 
method of reinforcing is plainly visible. 

A still further bridge takes a roadway over the 
intake channel just after it branches off from the river. 
The details of this bridge are shown in the drawings 
Fig. 34, on page 325. It may be taken as a type of 
the ordinary single span reinforced concrete bridges 
employed. It has a span of 50ft., a rise of 5ft., and 
a width of 10ft. between parapets, and a total length 
from portal to portal of 59ft. 8in. Wing walls con- 
structed to a radius of 10ft. are arranged on both sides 
at each end. 

The abutments are formed of blocks of concrete 
14ft. 8in. wide and 22ft. 9in. long at the bottom. At 














Fig. 36—DELIVERIES FROM FOUR PUMPS 


the rear of this block, that is to say, on the part 
remote from the bridge, the concrete is then sloped 
up away from the bridge at an angle of 45 deg. for a 
horizontal distance of 4ft. 9in., after which it is sloped 
inwards towards the bridge to a height of some 14ft., 
where it has come well above the springing of the 
arch. The reinforcement was something similar 
in arrangement to that of the bridge already described, 
but Kahn bars were employed instead of round bars. 
There were two layers of these bars arranged longi- 
tudinally, one set placed lin. from the extrados and 
one set lin. from the intrados, the radius of which is 
65ft. The bars were 39ft. long and 2;;in. by }in. in cross 
section. They were spaced at 6in. centres. They were 
placed so as to extend alternately 21ft. 6in. and 17ft. 
6in. from the centre line of the bridge. There were 
also two sets of 3in. by lin. Kahn bars similarly spaced 
and making a lap of 2ft. with the ?in. bars and securely 
wired to them and carried well into the abutments. 
At the ends of the extrados reinforcement there were 
also special double hooked steel ties lin. diameter and 


RIVER DIVERSION, UNDER CONSTRUCTION 


been designed and erected under the superintendence 
of Mr. Charles F. Marsh, M. Inst. C.E., Mr. Bryan's 
chief assistant. 

The foregoing by no means exhausts the list of 
bridges, for there are several others, but attention 
has been drawn to the most important. Nor have 
we mentioned very many details which go to make | 
up @ most important whole. We might, for example, | 
have described quite an interesting little sewage 
disposal plant which has been laid down in connection 
with a block of cottages, which have been put up for 











Fig. 37—INTERIOR VIEW 


the superintendent of the reservoir and his assistant, 
and the effluent from which is delivered into the inter- 
cepting channel. But to do this would lengthen the | 


| the maximum delivery. 





panying us on it ; and to Mr. T. C. Deverell, M. Inst. 
C.E., who has been resident engineer on behalf of the 
Board during the construction of the reservoir, and 
who was with us during our tour of inspection. 


By permission of the chairman and chief engineer 
of the Metropolitan Water Board a demonstration of 
the Humphrey pumps was given before a large number 
of engineers, who assembled at the Chingford Reservoir 
in the afternoon of Monday, the 17thinst. Between 
two and three hundred engineers from all parts of 
this country and from most of the continental 
countries accepted the invitation of the chairman 
and directors of the Pump and Power Company, and 
left Liverpool-street Station by a special train at 
2.20 p.m. 

After a reception in a marquee, the visitors pyro- 
ceeded to the grand-stand, used on the previous 


| Saturday for the Royal ceremony, and the following 


programme was carried through :— 
(1) At a signal given by Mrs. Humphrey, the wife of 


| the inventor, three of the large pumps were started up, 


It took from 7 to 10 seconds before the rise of level in 


the water tower set in motion the considerable 


| amount of water contained in the pipe connecting the 


water tower to the reservoir, and caused the water to 


| gush out of the upturned pipes at the top of the tumb- 


The cascade grew in volume until it reached 
The other two pumps were 
started shortly afterwards. A view showing four of 
the delivery. pipes with the pumps working at full 
power is shown in Fig. 36. 

Considerable preparations had kindly been made by 
Mr. C. N. Tween, the chief engineer to the Lea Con- 
servancy, who undertook to flood the river Lea, so as 
to enable a large surplus of water to come down the 
river for several miles. The height of the river was 
also artifically increased 2ft. by a special temporary 
dam constructed below the intake channel to enable 
a great part of this water to be retained. 

(2) After the pumps had been running for some ten 
minutes they were suddenly stopped at a signal. For 
this purpose the electric ignition current was simul- 
taneously switched off from all the pumps, which 
instantly ceased working. 

(3) After a pause, during which everything was quiet, 
Mr. Edgar Worthington, Secretary of the Institution 
of Mechanical Engineers, gave the signal for the re- 
starting of three of the pumps by one man only in the 
pump house. The times taken from the signal to the 
delivery of water from the respective pumps into the 
reservoir were as follows :—First pump, 7 seconds 


ling bay. 


| from signal; second pump, 1 minute from signal ; 


third pump, 1 minute 53 seconds from signal. All 


| three pumps were therefore started by one man in 


less than 2 minutes. 
(4) A fourth pump was then started in addition to 





OF THE PUMP HOUSE 


the others, so that the visitors might inspect the pump 
house, an interior view of which is given in Fig. 37, and 
see all the large pumps—each of which is rated at 








article, and in conclusion we have only to tender our | 40,000,000 gallons per day, but was, we are informed, 
very best thanks to Mr. Bryan for his courtesy in | certainly delivering at the rate of at least 50,000,000 
affording us all facilities for obtaining information for | gallons per day—at work. The pumps worked steadily 
the preparation of this descriptive article, and for the | during the rest of the visit. One or two engineers 
drawings and photographs with which it has been | availed themselves of the opportunity of personally 
illustrated ; to Mr. Marsh for much valuable assist- | starting and stopping one of the pumps. 

ance; to Mr. H. F. Rutter, M. Inst. C.E., for kindly 
arranging the details of an inspection and for accom- | 
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THE DRAINAGE OF EGYPT. 
By Sir HANBURY BROWN, K.C.M.G. 
No. II.* 


“ Red water famine.”’—The next important matter 
discussed in Sir William Willcocks’ lecture is the 
“calamity of a red water famine.” Emphasis is 
laid on the importance of a bountiful supply of red 
flood water to all lands. No irrigation officer in 
Egypt ever has done or ever will do otherwise than 
place a high value on the, red flood water, but some at 
least will question the soundness of the conclusion 
that scarcity of red water was best ‘‘ guarded against 
by allowing every canal to carry in flood the maxi- 
mum quantity of rich red fertilising water it could 
and by escaping this water freely into the escapes.”’ 
Would such a proceeding of necessity benefit the 
lands alongside the canals? Let Sir W. Willcocks 
himself answer this question (see page 61 of the Irri- 
vation Report for 1886). ‘* We had found the dis- 
charge of water entering Lake Borillos during flood 
was 40,000,000 cubic metres per day ; of this quan- 
tity 75 per cent. was the red slimy water of the Nile 
flood. This latter volume of water had flowed into 
the lake without conferring any benefit on the lands 
between which it passed, while the additional volume 
it gave Lake Borillos had helped to ruin some 300,000 
acres in the first zone and 200,000 in the second zone.” 
sir W. Willcocks states in his lecture that Col. Ross 
“never ceased to deprecate the reduction of the dis- 
charges of the canals into the escapes, which was 
lessening the deposits of rich mud on the fields.” 
But in 1884, 1885 and 1886 Sir Colin Scott-Moncrieff, 
Col. Ross and Sir W. Willcocks, fresh from their 
experiences of irrigation problems in India, showed 
no signs of having adopted the view that the free 
discharge of water into escapes was a necessary con- 
dition to the delivery of red water to the fields. The 
Report of 1886, above quoted, shows that up to that 
year Sir W. Willcocks was working energetically at 
a policy which he now condemns. The following 

extract will show that Col. Ross in the Eastern Delta 
was doing, with the approval of Sir Colin Scott- 
Moncrieff, much the same as Sir W. Willeocks was 
doing in the Central Delta. On page 8 of the 1885 
Report there is this record :—*‘ Major Ross began by 
reducing the great quantity of water passing through 
these canals in excess of the requirements of irriga- 
tion. He closed off their connections with the Masraf 
Arin, and made it into an effectual drainage line for 
the country immediately dependent on it. . . . 
The result has been most satisfactory.” On page 19 
of the 1887 Report Sir Colin notes the completion 
of the works for controlling the Bahr Saidi and other 
canals, and concludes :—** The control so much desired 
has been established over the water supply, and while, 
in ordinary years, above 17 millions of cubic metres 
used to be daily poured into Lake Borillos, during 
the extreme flood of 1887 Mr. Willcocks kept down 
the volume to 3,200,000 cubic metres.” Why, then, 
does the lecturer blame ‘‘ the redoubled energy ” of 
fifteen years ago ? There was left for future Inspec- 
tors of Irrigation little reduction possible to effect, 
in this particular system at any rate, however 
many times energy might have been multiplied. 

Here is a picture of what happens when canals carry 

in flood the maximum quantity possible. The 
Report of 1884 (page 9), referring to the drainage of 
Sharkieh, paints the following picture: —-‘ The 
Bahr Moés, which traverses it (Sharkieh) has no 
regulating head in the Nile. During Nile floods, 
therefore, it runs brimful, carrying a much larger 
‘volume than can possibly be used in irrigation. It 
is further swollen by the water pouring off the adja- 
cent lands irrigated from the south. The slope of 
the country is defective, and so a large tract to the 
north-east of Zagazig suffers from water-logging, 
which produces salt infiltrations and deterioration of 
soil. There exist efficient lines of escape, such as the 
Bahr Bagar (Bakkar) and Bahr Fakus, but these 
were always used also for irrigation, the bridges on 
them tightly closed up just when they should be 
open. And so in November, when the water should 
have been flowing off the fields, carrying with it all 
the noxious salts, there was no empty channel to 
receive it. It remained till the salts had been 
absorbed in the fields, which, instead of being ready 
for the wheat sowings of December, were apt to be so 
damp as to rot the seed. This state of affairs is a 
very common one wherever one approaches the sea 
level in Lower Egypt. The remedy is to draw from 
the Nile during floods only the water required for 
the crops and no more; to keep lines of irrigation 
distinet from lines of drainage, to see that irrigation 
is only practised from the former, to prevent every 
species of obstruction in the latter. These are the 
principles plainly to be followed.” 

Sir W. Willeocks is now opposed to the adoption 
of the first clause of this prescription, though for his 
application of it in the past he then claimed highly 
beneficial results. On pages 62 and 63 of the 1886 
Report is found his summing up of his action in 
Garbieh :—-‘‘In order to carry out our plans of 
reducing the flow of red water into Lake Borillos we 
had to modify all the Bahrs flowing into the lake, 
but none more than the Bahr Saidi.” Also: ‘‘ We 
how come to the benefits resulting from our measures. 
The benefits accruing to the second zone are so great 


already and give promise of so much in the immediate 

future that one may consider the drainage system 
of Garbieh put on a sound footing.” At that time 
Sir W. Willcocks was the responsible Inspector of 
Irrigation in charge. The irrigation trumpet, then 
so melodious, is all discordant now. But it is the 
alarm that is being sounded, and it would allay anxiety 
to learn that it is a false alarm. 

The 1886 Report and its Appendix I. have much to 
say about Sir W. Willcocks’ achievement in carrying 
out successfully the policy which he now condemns, 
and for the alleged results of which he conveys the 
impression in his lecture that “ fifteen years ago”’ 
is chiefly to blame instead of twenty-five years ayo. 
Lf he is right in condemning the policy which he carried 
out as long as he was in charge—which admission 
is not made by anyone but himself—then his severe 
remarks may be accepted as the outpourings of a 
penitent soul, and may be esteemed harmless, or may 
even be welcomed as a sign of grace. There were 
no such signs even as late as 1890. On page 17 of the 
1888 Report Col. Ross states :—‘* Mr. Willcocks says 
that in part of the Berari the water surface has been 
reduced by 1.5 metres during low Nile and by a 
metre during the flood season, and the result is exten- 
sive reclamation of lands.’ Again, in “ Egyptian 
Irrigation,” first edition, 1889, p. 125, is this passage 
from Sir W. Willcocks’ pen :—‘* The excessive supply 
which enters some of the canals during flood, in order 
to ensure flush irrigation in their upper reaches, 
very seriously affects the drainage question in their 
lower reaches. The canals themselves cannot carry 
this high supply, and in consequence escape it into any 
drainage cut or depression near at hand. It is useless 
to attempt any regular system of drainage improve- 
ments in tracts thus situated unless the source of the 
evil can be remedied. The remedy will generally 
be found in an increase in the number of regulators 
on the canals, which will permit of flush irrigation 
in flood without a heavy discharge. Once the regu- 
lators are supplied or the seat of the evil removed, 
improveinents of the drains may be taken in hand. 
In this matter the closures of the canals every alter- 
nate week in flood would do much good ; for seven 
days the canal would irrigate, and for seven days 
drain the surface or the subsoil. The innovation 
would at first be resented. but if once established it 
would be accompanied with the same excellent results 
as in India.” 

This is the utterance of an engineer, selected for 
his irrigation experience in India, inade after five 
years’ service in Egypt as Inspector of Irrigation of 
the Central Delta and while still in close contact 
with what he writes about. From 1890 to 1895 he 
‘was engaged at reservoir studies and saw little of 
Lower Egypt.” It was in 1896 that he changed his 
views while he was engaged in making a land rent 
valuation for the Finance Ministry and when he had 
no longer the responsibilities of an irrigation officer. 
He may claim that lookers on see most of the game, 
and the more favourable standpoint may account 
for his change of views. But, in spite of his change 
of views in 1896 regarding the control of the flood 
water, he bore testimony eight years later to the bene- 
ficial results obtained by drainage and irrigation by 
rotation, in his lecture, “‘ The Assuan Reservoir and 
Lake Moeris,”’ delivered in 1904, also to the Khedivial 
Geographical Society in Cairo. In that lecture there 
is no reference to any “ vicious system ”’ or of “‘ drain- 
age on thoroughly unsound lines,’ but a statement 
that ‘‘I have seen the wonderful transformation of 
the country by twenty years of steady and persistent 
effort to improve the drainage.’”” The axe which 
the lecturer of 1904 had to grind was a different one 
to the lecturer’s axe of 1913. 

One more quotation and the case for the defence 
of the practice of limiting flood discharges is complete. 
On pages 10¢€—108 of the 1896 Report—the vear that 
saw the conversion of Sir W. Willeocks to new ways 
of thinking—the policy of the then Inspector-General 
of Lower Egypt and the special reasons for adopting 
it will be found set forth as in the following extract :—- 

“It has been ascertained that the blessing of an 
improved water supply, which has resulted from the 
Barrage having been made to do its duty, has been 
attended in some localities with the evils due to 
infiltration and want of drains. The remedy is to 
remove the want of drains by digging them, and to 
provide the means of washing out the salt, brought 
to the surface by infiltration, in the shape of a liberal 
supply of water, by which the salt would be carried 
away in solution along the drains, or be forced down 
below the surface of the soil to a depth at which it 
would be harmless. The liberal water supply is not 
to be obtained except by the construction of a storage 
reservoir at Aswan or elsewhere ; the drains cannot 
be dug without more abundant funds than the ordi- 
nary Irrigation Budget allotments provide. Hence 
it has become necessary, while hope is being deferred 
and drains are still incomplete, to consider if the evils 
of infiltration can be cured, or at any rate be pre- 
vented from spreading, by any means that are at 
present possible to us. It has therefore been pro- 
posed, with this object, to make the drains more 
efficient as drains by lessening the excessive amounts 
of water which are passed down the canals for pur- 
poses of irrigation or inundation during winter, 
spring and flood, and to effect this reduction by 
periodically lowering the water level in the canals, 






to fill the drains to overflowing, their channels shall 
themselves act as drains to reduce infiltration and 
carry off the surplus water. . . . Flood rotations 
consist in considerably reducing the flood supply at 
fixed intervals. The necessity of this periodical 
reduction arises from the fact that many of the main 
canals have to be run at discharges greater than those 
required by the amount of irrigation to be done, in 
order to produce water surface levels sufficiently high 
to irrigate without lift the adjacent lands. Conse- 
quently there is an excess amount of water turned 
on to the land, which does no good, but goes directly 
into the drains. They are thus prevented from doing 
the beneficial work that they would otherwise do 
in carrying off the normal amount of drainage which 
would be due to the discharge restricted to what 
could be usefully employed in irrigating crops. To 
reduce the ill effects thus resulting from the necessity 
of producing high levels by a discharge in excess of 
requirements, flood rotations were introduced in 
1896. ‘They gave rise to no complaints, and must have 
effected a considerable relief to the drains, and so have 
contributed to better drainage. What was done in 
this direction in 1896 was merely tentative, but the 
results were sufficiently encouraging to induce us to 
continue the system and to apply it in a more thorough 
manner in the future. 

* To distribute the water so that all requirements 
of irrigation and drainage shall be met is no simple 
matter. During flood it is desirable to be liberal with 
the red water supply and to deliver it abundantly 
to all parts of the country. At the same time infiltra- 
tion must be kept down and the drains must not be 
overtaxed. Free flow irrigation is a necessity for 
washing salt out of bad lands and for keeping down 
the cost of raising crops on lands which would give 
no profit were lift irrigation only possible in their 
case ; but free flow means high levels and an increase 
in the drainage water to be run off ; continued bigh 
levels also water-log the soil and render it sour. 
Rotation produces high and low levels alternately. 
keeps the water in the soil from stagnating, gives free 
flow during one period and provides for helping drains 
the next, and is undoubtedly the most healthy system 
to adopt for water distribution in a country such as 
Lower Egypt The programme drawn up in 
accordance with these principles, however, allows a 
whole month’s ** full flood supply everywhere ” before 
the application of flood rotations. 

The foregoing extract lavs down and gives reasons 
for the policy which Sir W. Willcocks refers to in his 
lecture as ‘‘ the vicious system of minimising the use 
of the red water of the Nile flood, begun in 1886, con- 
tinued with redoubled energy fifteen years ago.” 
The officers of the irrigation staff of Egypt, past and 
present, have to thank Sir William Willcocks for 
bringing them to the happy state of resignation that 
soothed the eels when they were skinned alive. 

Lift versus free jlow.—One more point remains to 
be touched upon, namely, the lecturer's advocacy 
of lift irrigation—his “blessing in disguise ’’—as a 
preferable substitute for flush irrigation for the 
1,780,000 feddans of the higher parts of the Delta— 
the central and south zones. But it is for the summer 
season only that he recommends lift irrigation. In 
flood the canals—according to his ideal, as has been 
shown—would carry the maximum quantity possible, 
that is, would, at least. provide flush irrigation. In 
the Northern Delta, however, on account of the differ- 
ence of soil, although ground water stands at a higher 
level, he anproves of both the main canals and public 
drains running with their water levels above ground 
surface. But let that pass, and consider whether lift 
irrigation is anywhere “a blessing in disguise.” Sir 
W. Willcocks pointed out in his first edition of 
“ Egyptian Irrigation’ that, owing to the absence 
of rain in Egypt, the land is not washed as it is in other 
tropical countries. ‘In old times the greater part 
of the land was under basin irrigation, and was thus 
thoroughly. washed for some fifty days per annum,” 
or else was swept by flood water pouring through 
breaches in the Nile banks. ‘ All this,’ he writes, 
‘is at an end in the tracts under summer cultivation, 
and other remedies have to be found.” Again, he 
points out :—‘* All experienced cultivators state that 
such (7.e., very salted) land cannot be washed during 
August and September, when the water is saturated 
with mud and incapabie of washing.” There must 
therefore, if washing is to be done with effect, be 
flush irrigation at other times than flood—see the 
last extract above. 

The proper remedy for the evil effects of infiltra- 
tion is considered by the lecturer to be a permanent 
lowering of the canal water levels. But neither 
India nor Egypt has accepted this view. The advan- 
tages of flow irrigation are as obvious as are the ill 
effects of infiltration, and lift irrigation is a blessing 
too well disguised to be recognised as such. The 
system to be preferred is one that will avoid the ill 
effects without losing the advantages. The _ first 
condition for a healthy system is effective drainage 
at all times. When that has been secured no harm 
will come of high levels in the canals, provided they 
are produced for short periods alternating with 
equal or longer periods of low levels. With these 
provisoes an easy, cheap, and plentiful water supply 
is, if not abused, an unmixed blessing to agricul- 
ture. 

Sir W. Willcocks of to-day and yesterday.—Sir W. 


1s. 








* No. I. appeared March 21st. 


so that, instead of producing infiltration and helping 


Willcocks holds the principles laid down in the fore- 
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going paragraph to be unsound. As has been shown, 
his opmions change—for better or worse ? To declare 
a change of views is sometimes the honest and cour- 
ageous thing to do, but the change should not be 
supported by inconsistency in the statement of facts. 
The comparison of statements given below is the 
parting shot in this counter attack on the lecturer. 


Irrigation,” 
115, 1889. 


* Egyptian 
first edition, p. 


Lecture of 1913. 


The Bahr Bakkar (el Bekr) 
occupies the lowest land, 
and the drainage of Kaliu- 
bieh, Sharkieh and Dakah- 

| lieh “has been so vigor- 
ously and successfully han- 
dled that these three pro- 
vinces bid fair to become 
the best drained part of the 
Delta.” 

Nore.-—This is not “faint 
praise,”’ as in 1886 it was de- 
clared on the same authority 
that the drainage of Garbieh 
had been * put on a sound 
footing.” 


The Bahr Bakkar oecu- 
pies the highest landand 
should be a canal; and 
the drainage of Shar- 
kieh is ** on thoroughly 
unsound lines.” 


Now, seeing that Sir William Willcocks is a recog- 
nised authority on irrigation, it is important to decide 
which Willeocks is reliable—he of 1884-1890 or his 
It commonly held that ‘ Second 
thoughts are best.” This applies to normal people. 
But Sir W. Willeocks is admittedly a genius, whose 
first inspired intuitions are of the brilliant order and 
whose reasoned second thoughts are more common- 
place. Those who have studied the new psychology 
will understand what is meant when it is said that the 
* unconscious mind * of a man of genius sparks with 
high tension, whereas his ordinary conscious mind 
of lower voltage glows with feeble light. It is reported 
that Sir William Willcocks. the first Director-General! 
of Reservoirs in Egypt, now belittles the Assuan 
Dam asa folly of his past. Is the Willeocks who 
designed it. or the Willcocks who condemns it, the 
man of genius whom men admire ? 


successor. is 








INSTITUTION OF NAVAL ARCHITECTS. 
No. III.* 


THERE was an excellent attendance when the sitting 
was resumed on the last day of the Conference, under 
the presidency of Lord Bristol. 

The proceedings were opened by the presentation 
of a paper by Mr. J. Foster King on “‘ Large Deck- 
houses,” which we reprint almost in full on another 
page. 

Dr. 8. J. P. Thearle said it was much to be regretted 
that more papers of this type, deakmg with practical 
shipbuilding problems, were not presented to the 
Institution. Their thanks were due to Mr. Foster 
King for bringing before them in a very interesting 
manner problems which confronted the shipowner and 
ship designer and classification societies, the officials 
of which had to consider plans submitted to them. 
Mr. Foster King had put all the aspects of the problem 
in very sharp focus, and towards the close of his paper 
had indicated what he believed would be the trend of 
future progress. He had dealt with the questions at 
issue in a very broad way, and his remarks applied 
more to the stresses upon deck erection from pulling 
strains than pushing strains, and, of course, the 
difficulty was more formidable in the case of deck 
erections from sagging than from hogging strains. The 
tendency to superimpose erection upon erection was, 
however, calculated to give more trouble with regard 
to pitching stresses than those which followed from 
the hogging and sagging stresses communicated to the 
structure by the vessel itself. There had been several 
cases of this type during the past year or two, but the 
trouble which had been experienced in the past was 
nothing to what they were likely to have in the future. 
The effect of recent legislation was to pile a great 
weight of boats and davits and other life-saving ap- 
paratus upon the boat deck, which must tend to 
overweight the ship as far as the stresses due to pitch- 
ing and rolling were concerned. Mr. Foster King, in 
dealing with the question of scantlings in deck erec- 
tions, said that the question had either to be shirked 
altogether, or it was necessary to go to the other 
extreme, and make the structure sufficiently strong 
to take any possible stresses which might come upon 
it. The sliding joint in deck erections, which had 
been introduced as a remedy by Mr. Denny twenty 
years ago, was very -frequently employed. Lloyd's 
Register had had to advise the owners and builders 
of large passenger steamers on the whole subject, and 
to lay stress upon the importance of deck structures 
being extended over the full width of the vessel. He 
hoped that the paper would lead to a reduction in the 
number of deck-houses which did not extend to the 
side of the vessel, and so make the walls of deck-houses 
an integral part of the ship’s structure. 

Dr. Archibald Denny said whilst there was no record 
of vessels going to pieces, owing to the stresses on 





* No. Il. appeared March 2ist. 





deck structures, the breaks which such structures 
caused was the explanation of the leakage associated 
with deck-houses. He believed the expansion joint 
had served a good purpose. It was to be noted that 
the cracks invariably started at the corners of the 
windows in deck-houses, and his firm had adopted a 
rule to avoid in deck structures, particularly in windows 
any square corners from which cracks could start. He 
agreed with Dr. Thearle that the Institution would do 
well to have more practical papers to be discussed by 
practical men. 

Col. J. Smith Park said that he found shipbuilders 
were rather apt to scout the necessity for proposals 
put forward by ship owners in the light of actual 
experience of the behaviour of boats at sea. The 
question of small repairs had been a constant 
trouble to shipowners, and he believed the reading 
of this paper would have a good effect. He was 
interested in a contract which had been placed for two 
large passenger steamers of similar dimensions, and 
after considerable discussion with the Register Society 
on the subject of deck houses, it had been decided to 
employ expansion joints in one of these ships only, 
and in the other case to make the necessary provision 
for the strengthening of the structure. These two 
ships would be in commission some time during the 
present year, and it would be interesting at next year’s 
spring meeting of the Institution to have details of the 
experience with these two methods of construction. 

Mr. Henry Napier referred to the desirability of 
cutting long deck-houses in two in order to obtain the 
necessary elasticity. 

Mr. R. Saxton White referred to trouble in ships of 
the Anchor and other lines in connection with deck- 
houses, and the adoption of the remedy proposed by 
Mr. Denny. In the City of Rome, in the case of a long 
deck-house, a horseshoe elastic joint had been adopted 
which did its work very well. His own opinion was 
that the open-sided deck-house, which passengers 
preferred, were suited to ships trading in Southern 
seas rather than those engaged in the Atlantic service. 
He agreed that the tendency should be to increase 
the length of the deck erection on the line of the 
vertical deck plating. In view of recent  legis- 
lation with regard to the number of boats to be 
carried, the question of deck-houses was of the very 
first importance. 

Mr. Foster King, in his reply, said that the convic- 
tion had been forced upon him in view of the increase 
in the size and number of deck-houses, and the Govern- 
ment requirements, which implied a further addition 
of weight, that the need of making such structures 
flush with the ship had been proved. The difficulty 
of preventing leakage had been demonstrated, and it 
would seem that sufficient relief from strain was not 
provided by expansion joints. It was wonderful that 
certain ships he had in his mind should have been able 
to make the Atlantic passage at all. Metal decks were 
first adopted to keep the ship water tight at sea, which 
was not surprising when such decks had to carry 
mountains of houses which were always on the move. 
The proper course was to use narrow strips of thick 
plating rather than large areas of thin plating. A 
great measure of success had attended designs on 
that principle in ships up to 500ft. in length. The 
decks had remained tight and sound. 

A paper was then presented by Mr. G. 8S. Baker on 
““Methodical Experiments with Mechanical Ship 
Forms.’ This paper described the results of sys- 
tematie research work carried out in the William 
Froude tank at the National Physical Laboratory. 
We hope to publish it 7m extenso in a future issue. 

Sir John Thornycroft said that the work done at 
the National Tank should prove very useful to ship- 
builders. and he suggested that screws should be used 
behind the models. 

Dr. Archibald Denny said that results laid before 
the Institution in this paper were of great value to 
shipbuilders, as they gave the actual powers in terms 
of speed over a wide range of speeds for a variety of 
forms, fine to full, and varying lengths of parallel 
middle body and forms of ends. This firm entered 
upon their experiments at Dumbarton many years 
ago, but when changing from one type of line to 
another it was found that the corrections made from 
the experiments on one type would not apply to 
another type of line. It would seem possible to 
predict results with reasonable accuracy provided the 
lines of the ships were not too far apart, but the truth 
was that there was no end to such experiments, and 
it was constantly necessary to go back again to the 
model to obtain exact information. Mr. Baker’s 
results were doubtless sufficiently accurate for general 
purposes, but it should be noted that the author 
referred to the variation of speed of carriage as not 
exceeding -4 per cent. at the ordinary speeds and -3 
to -69 per cent. for the top speed of a destroyer 
model. That variation was equivalent to 1}ft. per 
minute at ordinary speeds and 5ft. or 6ft. per minute 
for the top speed of a destroyer, and such variation 
would cause considerable difference in resistance due 
to acceleration or deceleration of the mass of the model 
and its accompanying water. This seemed to call 
for an improvement in the method of governing the 
speed of the driving motors. It was probable that 
the present control was purely electrical, involving 
the introduction of resistance for the purpose of 
reducing the speed of the motors. That was equiva- 
lent to throttling a steam engine, with the result that 
the speed was easily varied by moderate variations 








of resistance to traction, The method adopted at 
Messrs. Denny’s tank was to introduce variable change 
gear between the motor and the wheels so as to permit 
of the motor running at nearly maximum revolutions 
per minute for all speeds of carriage. The potentiality 
of the motor for dealing with variation in load was 
kept at its maximum, and all the low and moderate 
speeds of the carriage were uniform, and only the 
very highest speeds taxed the full power of the motor 
for accelerating the mass of the carriage. In the case 
of the Bushey tank the weight of the carriage was so 
great that it possibly could not be accelerated to the 
highest speeds with the power and distance available, 
and this might aecount for the variation of 6-9 ft, 
per minute on a speed of 1000ft. per minute. ‘The 
author referred to the comparative results of special 
tests made with models to lines supplied by Mr. R. &, 
Froude and Mr. W. J. Luke, for the purpose of com. 
paring results obtained at the three tanks. The 
results showed the National Physical Laboratory 
results to be rather lower than those obtained at the 
other tanks—1} per cent. lower than the Admiralty 
tank results, and 1} to 3 per cent. lower than the 
Clydebank tank results. This difference was Jarge 
enough to be serious in some cases. It was probably 
due to differences in temperature of water, currents 
in the water, and variations of speed. It had 
been well established at Messrs. Denny’s tank that 
a difference of 5 per cent. in resistance was caused 
by a difference of 12 deg. Fah., the resistance increas. 
ing with fall of temperature. The fact that two models 
made to the same lines and tested at the National 
Physical Laboratory tank gave results which differed 
throughout by 1-3 per cent., showed that there niust 
be some other cause than differing sectional area of 
tank to account for that difference, and it would be 
interesting to learn the relative temperatures of the 
water when the models were tried. Now that there 
were four tanks in this country engaged in experi- 
mental work, while a fifth—that of Messrs. Vickers 
had commenced work, it would be an advantage if 
the results of the work at these tanks could be pub. 
lished in common form and be easily available for 
comparison. 

Prof. W. 8. Abell also put in a plea for the publica 
tion of comparable experimental reports of research. 
Mr. Baker had, he said, done valuable work. As far 
as he could gather the result of the experiments 
outlined in Part 2 appeared to bear out the Froude 
dictum that in the entrance of the ship it was desirable 
to get a displacement below the water level, and at the 
stern of the ship a rise of displacement relative to thc 
water level. 

Mr. Baker, dealing with the points raised, said it 
was intended to make experiments on screws and thie 
apparatus was being constructed at the present time. 
With regard to Dr. Denny’s remarks as to model 
experiments, and the difficulty of application owing 
to the variation in form, it had to be recognised that 
there were practical limits to variation of form and, 
within those limits correction could be made from 
model experiments. He had at the present time a 
paper in preparation dealing with the ‘ humps ” 
on a method he had devised and which was applicable 
to various forms, from a barge to the fastest destroyer. 
With regard to the manner of publishing results, he 
had adopted the Froude method, and he hoped other 
workers at tank experiments would adopt the saine 
method. He agreed with Dr. Denny as to the effects 
in certain cases of velocity variation. Reference 
had been made to the effects of temperature and it was 
found at the Teddington tank that a variation of 
10 deg. Fah. made a difference of 3 per cent. in the 
skin friction. They were able to run models ver) 
accurately at high speeds ranging up to 1250ft. pet 
minute. Some reference would be found in the paper 
to the influence upon resistance of the parallel body, 
and work on that subject was now in progress. 

The next taken was that by Mr. A. Hiley, * Launcl- 
ing Declivities for Ships and their Influence upon 
Poppet and Way-end Pressures.’ The object of this 
paper was to present the subject of launching in a some- 
what different light from that in which it has usuall) 
been regarded, and to advance a new method of ascer- 
taining the most suitable arrangements for any class 
of vessel. The height and declivity of keel, declivitie= 
of launchways, &c., to suit prevailing local conditions, 
usually call upon a long practical experience for aid in 
settling upon these items, but from a consideration of 
the relationship existing between the several dominat- 
ing factors, as set forth in this paper, the launching 
particulars, the author said, might be readily fixed 
upon, even though previous experience were unavail- 
able for a particular case requiring to be dealt with. 
It was hoped that by means of the system set forth 
the problem of making the launching arrangements 
such as would give the most satisfactory results 
would be much facilitated. For details of the 
author's proposals we must refer those interested to 
the original paper. 

Mr. E. L. Atwood referred to a diagram made b) 
Mr. Luke some years ago in connection with the 
launching of the Lusitania and dealing with way-end 
pressures. In some launches with which he had 
been associated recently he had had calculations made 
of these pressures, and it was evident that in the 
modern big ship they were becoming of a serious order, 
amounting to from 4 to 6 tons per square foot for war- 
ships. In all future launchings not only would it 
be necessary to take into account the moment against 
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tipping and the poppet pressures, but the intensity 
of pressure as the ship went down. In a recent 
launch the bending moment had been got out and the 
stresses calculated to ascertain if the decks were 
riveted up sufficiently to resist the stresses due to 
hogging When the ship was going down. 

Mr. James Thompson said the paper was a very 
valuable one, and if there was no extended discussion 
it was because it was rather the type of paper which 
one took home for careful study. He believed that 
shipbuilders would often turn to the contribution 
made by Mr. Hiley and base their practice upon it. 

Mr. Hiley, in a supplementary statement, said that 
the moment of the poppet pressures taken by the 
cradle was of great importance. It often caused 
creat apprehension to those responsible for the launch, 
and, indeed, if the poppet pressure was excessive the 
vessel itself might be strained. The careful con- 
sideration of way-end pressures was necessary with | 
every ship which was launched. He had given in his | 
tables coefficients of friction which he thought might 
have been the subject of comment. The figures had | 
been arrived at after a consideration of all the avail. | 
able information. He showed what should be declivi- 
ties of the launchways for different vessels, and _ if 
these were adhered to no trouble should be experi- 





eaced. 

At the final session of the Conference on the even- 
ing of March 14th the chair was taken by Professor 
J. H. Biles. 

Mr. C. E, Stromeyer presented a paper on ‘‘ Stresses 
iu Stayed Cylindrical Shells,” which we shall reprint 
in full. There was no discussion, but a cordial vote | 
of thanks was accorded to the author. 

The papers by Professor EK. G. Coker and Mr. | 
W. A. Seoble, ** The Distribution of Stresses Due to | 
Rivets in a Plate,” and by Mr. C, EF, Inglis on ** Stresses 
in a Plate Due to the Presence of Cracks and Sharp | 
Corners,” were the subject of a joint discussion. 
Professor Coker gave an interesting lantern display 
illustrative of the optical method of investigating the 
subject dealt with in the paper. 

In their paper Professor E. G. Coker and Mr. W. A. | 
Scoble described an experimental investigation into 
the distribution of stress in a tension member when 
pierced with a hole and when the hole was occupied 
by a rivet. The material examined was xylonite, 
but the various distributions of stress dealt with are 
applicable to similar elastic bodies provided due 
allowance is made for the difference in the elastic 
module, and provided the elastic limit is not exceeded. 
The methods employed in the investigation were 
partly optical and partly mechanical. The paper is 
very largely of academic interest. The cases examined 
were as follows :—Firstly, a simple tension member 
with a central circular hole in it ; secondly, the same 
tension member with an “ idle ”’ rivet filling the hole ; 
and thirdly, the same tension member when the 
stress was transmitted to it through the rivet. 

Mr. Inglis’s paper described a mathematical 
investigation into the stresses around a hole in a 
plate subjected to tension. The hole was assumed 
to be elliptical in form, and the results are 
exact they are applicable to extreme limits 
which an ellipse can assume. Thus by 
making the axes equal the formula arrived at 
can be made to apply to a circular hole or by making 
one of the axes very small it can be made to apply 
to the case of a fine crack. Various modifications 
and extensions were dealt with and an outline of the 
mathematical treatment was given. 

Mr. Mesnager in a written communication on 
Professor Coker’s paper said that the study of the 
subject had never been carried so far before or investi- 
gated by methods so exact. He would point out, 
however, that the study made was limited to the | 
section perpendicular to the direction of tension and | 
to” a section parallel to this direction, and these 
stresses were not really those which produced the | 
chief deformation. These were produced in sections 
inclined to the direction of the force at an angle of | 
about 45 deg. He hoped the research would be | 
continued. 

Prof. W. E. Dalby said that there had seldom becn | 
presented to the Institution at one meeting two more | 
remarkable papers than those which had just been | 
They had had the demonstration of a most 
beautiful mathematical investigation of plates by 
Mr. Inglis with regard to the stresses in circular and 
elliptical holes in plates. He had applied Mr. Inglis’ 
method to a particular case in Prof. Coker’s paper, 
and the result absolutely confirmed all that Prof. 
Coker had found by optical means as far as could be 
seen from the diagrams. One paper was really the 
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read, 





complement of the other, and the result was that 
Prof. Coker’s method might be used with increasing 
confidence to solve problems which could not be 
inathematically investigated. 

Prof. Bertram Hopkinson said he had only one 
remark to make about the paper by Prof. Coker. | 
It seemed to him that Prof. Coker had really deter- | 


} 


mined not exactly the stresses in the neigh. | 
bourhood of the rivet, but the stresses in the | 
neighbourhood of the pin joint. Mr. Inglis had 
suggested from the mathematical point of view 


the conditions in the neighbourhood of a riveted 
joint, and had pointed out that it could not move 
radially, the effect being as if the elasticity of the 
metal in the hole were completely destroyed. All 








failures in engineering structures originated in a 


crack of some sort, which emphasised the value of the 
work done by Mr. Inglis. He had pointed out, how- 
ever, that the method applied only within the limits 
of elasticity of the material, and it seemed necessary 


that the research should be extended to show what | 
| in engineering structures, and it was important to 
| discover the actual extent of that danger. 


happened in a ductile material. 

Prof. Henderson asked Prof. Coker to give an 
opinion as to the properties of xylonite, as it was 
important to know if the material were capable of 
giving accurate results as to elastic properties. The 
research of Mr. Inglis was one which should appeal 
to the practical man and increase his faith in mathe- 
matics. The paper showed the reason for the spread- 


results his readings and the figures obtained by Mr. 
Inglis agreed fairly well. 

Mr. Inglis said he was primarily an engineer and 
afterwards a mathematician. It was an accepted 
belief that sharp corners and cracks were a real danger 


It was 
true that his results did not apply to the ductile con- 


| dition, and as far as ductile material was concerned 


it was largely a matter of conjecture. Mr. Stromeyer 
had referred to crankshafts as a material to which the 
research did not apply, as it only referred to two 


| dimension distribution of stress. 











THE MOTOR SHIP EMANUEL 


|}ing of cracks when the material was subjected to 


alternating stress. ‘The method proposed for dealing 
with holes which were not elliptical was exceedingly 
ingenious, and the demonstration of the fact that it 
was not necessary to bother about the shape of the 
hole except at the corner was a great simplification 
for practical men. 

Mr. C. E. Stromeyer referred to cracks in crank 
shafts. He said that the general practice had been 
not to take any notice of small cracks, whereas if 
Mr. Inglis’ method were correct a crank shaft 
ought to be taken out on the first appearance of a 
It difficult to apply mathematical 


crack. was 








NOBEL 


Votes of thanks were accorded to the authors on 
the motion of the Chairman. 

The Conference terminated with votes of thanks 
to the Royal Society of Arts for the use of its premises, 
to the chairman, and to the secretary of the Institu- 
tion. 








THE EMANUEL NOBEL. 


Some weeks ago the Emanuel Nobel, which is 
the second ship to be fitted with the new design of 
Werkspoor motors ran very satisfactory trials, and 

















THE UPPER ENGINE ROOM PLATFORM OF THE EMANUEL NOBEL 


| methods to ductile material. and tests he had carried 


out with nicked samples did not confirm the results 
stated in the paper. 

Mr. W. A. Scoble said that xylonite had shown 
itself to be a reliable material, which behaved very 
much like steel. 

Prof. Coker, in replying, said he hoped to investigate 
the problem in much greater detail at a later period. 
Prof. Henderson had referred to the method of 
measurement. 
absolutely corresponding results, but that was not 


to be expected in dealing with two different kinds of | ) 
| carriage of oil, the dearth of which is stated to be 


measurement. Where it was possible to compare 


It was true that they did not get | 


has now taken up her berth in regular service. The 
ship, as will be seen from our illustration, is much 
more “shippy”’ looking than the Juno, as she is 
on more standard lines and has a mast abaft the funnel. 
She has been built by the Nederland Shipbuilding 
Company, of Amsterdam, for the Société Anonyme 
d’Armement, d’ Industrie et de Commerce of Antwerp, 
and is 390ft. 6in. long by 51ft. moulded beam, and 
21ft. moulded depth. On 23ft. draught she displaces 
9560 tons so that she ranks as one of the largest motor 
ships at present afloat. As a tank ship she will form 
another valuable addition to the tonnage for the 
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largely accountable for the present high price of fuel. 
On her trial she did 11.4 knots on the measured 
mile loaded down to her specified draught, which is 
nearly half a knot in excess of her contract speed. 
On a guaranteed fuel consumption of 10 tons per day, 
she carries enough fuel for forty-three days’ “* steam- 
ing.” The engines, built by the Nederlandsche 
Fabriek, are exactly similar to those of the Juno, 
described in 


22nd last, with cylinders 560 mm. diameter by 
1000 mm. stroke, so that we need say nothing more 


THe ENGINEER of November 15th and | 


about them except to state that there are in this ship | 


two sets instead of only one, and that the combined 
indicated horse-power is 2850 at 180 revolutions 
per minute, or a trifle less than that of the engines of 
the Juno at 115 revolutions. The guides are arranged 


towards the centre of the ship with the starting | 
| last-named purpose is, in comparison with a Diesel 


platform between the engines. 


The most interesting features are the auxiliaries, | 
Steam | 


has, as we have previously pointed out, some con- | 


which in this case are all driven by steam. 


siderable advantages at sea, but it has the great 
disadvantage that if sufficient heat cannot be obtained 
from the exhaust of the main engines for raising the 
steam, oil or coal will have to be burned, in which 
case two or three times more fuel will be required 


than would be used by oil engine driven auxiliaries. | 
It is, however, very difficult to put the pros and cons | 


of the case into figures, but it is probable that this 
ship will give some information which will assist 
towards the solution of the problem. Two boilers 
are fitted, one of the ordinary return-tube type, 
designed to burn oil fuel ; and the other, a Cochrane, 


we have no actual information on the point we should 
be quite prepared to hear that the amount of steam 
which can be raised by means of the exhaust alone 
will not be sufficient to do more than a very trifling 
amount of work. As far as the rest of the arrange- 
ments are concerned, it will be seen that the engine- 
room approximates much more closely to an ordinary 
steam engine job than any other motor ship we have 
yet seen. There is the condenser, the evaporator, 
and the circulating and feed pumps, while in addition 


| there is a steam-driven high-pressure air compressor 


as an auxiliary to the main compressors, which are 
driven off the main engine, and also a steam-driven 
compressor to give air at 255lb. to keep the big 


| receivers full just when the ship is leaving or nearing 
| port. and the engines are being manceuvred. 


Though, 
on the score of economy, the steam engine for this 
engine, at a disadvantage, its greater silence is quite 
a useful point in its favour, and the same may be said 
of the steam-driven dynamo. Thus, it will he 
gathered that the donkey boiler will have to be kept 


/under steam throughout the voyage, so that the 


heating of the ship is provided for, and there will 
be the visible whistle blast of which we have so 
often urged the advantage. The filter for the 
fuel and oil is shown on the drawinz above, 
and from this it will be seen that the filtering 
surface consists of a large diameter flat disc, and that 


| the oil has to flow through this from a cupped 


receiver which should serve to remove a lot of the 


dirt by gravity. The whole disc can he lifted out 
|for cleaning. The very brief account which we 
thus give of what is really a very interesting 


which is designed to use the exhaust from the main | 


engines, of which it can probably make better use 
than the other type, though it can also be fired by 
oil. There is one feature in the arrangement of this 
boiler which we are inclined to think should be 
modified, and that is its position with regard to the 
main engine. In experiments made in this coutnry 
about a year ago on the utilisation of the exhaust 
gases from gas engines for steam raising, it was found 
to be of very great importance that the distance 
between the outlet from the main cylinder and the 
heating surface to which the exhaust gases were to 
be applied should be as short as possible. In the 
ship in question it will be seen from the drawings 
that this requirement has not been met, and though 


and very important motor ship, indicates that the 
time is almost within sight when it will not be the 
description of the engines as fitted in the ship that 
will form the chief topic of interest, but the actual 
behaviour of the engines at sea, their working results 
as to economy of fuel and cost of upkeep and economy 


generally, based on all the conditions involved. 








Tse Londen Fire Brigade has for the last twelve 
months been using pure paraffin as motor fuel, with very | 
satisfactory results. The cost is about 7d. per gallon, | 
and the general efficiency is reported to ve quite equal to | 
that o tained when using petrol. 


THE RECONSTRUCTION OF THE OLYMPIC. 


In view of the terrible accident to the White Star liner 
Titanic, great interest has been evinced in the work that 
1as been earried out on her sister vessel the Olympic 
at Belfast during the winter by her builders, Messrs. 
Harland and Wolff. We have several times in the past 
notably in our issue of January 17th last—referred to 
this work, which, briefly stated, consisted in the construc 
tion of an inner skin, port and starboard, from the tank 
top up to a point well above the water-line, and thi 
increase in the number and beight of the water-tight 
bulkheads. In the just mentioned we vave a cross 
sectional sketch of the vessel showing the alterations, 


Boat k 





Promenade 


k 





SECTION OF OLYMPIC 


and this we now reproduce. The vessel was placed in 
the hands of Messrs. Harland and Wolff last October, 
and did not leave Belfast again until Saturday, so that five 
months have been taken in effecting the improvements. 
To do such work as was required in a completed ship 
necessitated an enormous amount of cutting out, drilling, 
&c., and the temporary displacement of machinery and 
fittings. This in a structure of the strength of the Oly mpic 
was, ‘of course, a very tedious process; but the labour 
involved was greatly facilitated by the builders’ special 
mechanical and electrical appliances, and particularly ; 
| by the use of plants of the oxy-acetylene cutting type, 
quite a number of which were employed in the cutting out. 
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The wing boilers had to be removed to leave room for the 
riveters and platers to work at the inner shell, and, to enable 
one of the boilers to be taken out of the ship, the forward 
funnel and uptakes were temporarily removed. The 
auxiliary machinery in the engine-room and turbine-room 
had also to be removed, as well as the ship’s side valves 
and fittings, some of these valves weighing upwards of a 
ton. Consequently the ship was entirely dismantled for 
the time being, which, of course, entailed a considerable 
amount of alteration to the pipes and fittings generally 
throughout the ship and the withdrawal and replacing of 
all the auxiliaries along the ship's side, including their 
seats and fittings. It may be mentioned also that as a 
further safeguard an extra line of piping of large diameter 
running right through the ship has been fitted, so as to 
enable all the pumps to draw through this piping in ca_e 
of emergency, in order that any compartment can be 
pumped out by any of the bilge or ballast pumpa, which are 
co arranged that in case of the valves being inaccessible 
through any contingency they can be operated from the 
upper deck. : ’ 

The inner skin or shell is strongly constructed in order 
to withstand extreme water pressure if necessary. The 
frames are of heavy channel steel, and longitudinals to 
give increased strength to the structure extend the entire 
jength of the double skin. The inner shell, or hull, as it 
might be ealled, consists of steel plating. The space 


between the outer and inner shells has been specially | 


sub-divided both vertically and horizontally by retaining 
the ship's original water-tight bulkheads out to the outer 
shell, and by the introduction of intermediate water-tight 
vertical divisions between the two shells. Moreover, 
the top or crown of the structure and upper longitudinals 
have been specially fitted as water-tight flats, so that 
each side of the ship has been converted into a series of 
water-tight compartments, 

Advantage has been taken of the time during which the 
vessel has been in the builders’ hands to add still further 
to her attractiveness by the enlargement and redecoration 
of the restaurant, while adjacent thereto a large café 
las been constructed, A reception room in connection 
with the restaurant has also been provided, this adjoining 
the café and the first-class after entrance. Additions to 
the accommodation have also been made by the arrange- 
ment of suite state-rooms, with bath-rooms and lavatories, 
on the saloon and promenade decks, similar to those 


already in the ship, and additional cloak-room accommoda- | 


tion is to be found on the promenade deck. 
The Olympie is due to sail from Southampton and 


Cherbourg via Queenstown for New York on Wednesday, | 


April 2nd. 








SOME EFFECTS OF SUPERHEATING AND 
PEED-WATER HEATING ON LOCOMOTIVE 
WORKING.* 

F. H. TREVITHICK and P. J. COWAN (Member), of 


ndon. 
(Continued from page 316.) 


By 


(2) Moderate degree feed heating and moderate superheating by 
waste gases.—A typical installation of this class is described in 
Appendix I. (Type B). With supply at 65 deg. Fah. the pump 
exhaust warms the feed to 90 deg. Fah., and part of the main 
cylinder exhaust subsequently carries it to about 210 deg. Fah. 
The waste gas heater gives superheat of about 90 deg. Fah. 
on @ boiler pressure of 180 lb. per square inch. For the sake of 
moderation 85 deg. Fah. will be taken. 

According to Fig. 9 this degree of superheat reduces the 
steam consumption by about 9 per cent. Instead of the 
542.57 Ib. necessary in Case I., only 493.74 lb., therefore, need 
to be supplied to this engine for the same work. Each 1 Ib. 
contains, however, 1215.33 B.Th.U. above 65 deg. Fah., and 
the total heat to be supplied for engine purposes is now 
(493.74 x 1215.33) = 600,060 B.Th.U. The pump requires 
(493.74 x 0.022) = 10.86 Ib. of steam, which, taken from the 
dome, is saturated. This represents (10.86 x 1164.63) 
12,650 B.Th.U., and the total engine and pump require- 
ments amount to 612,710 B.Th.U., supplied as ia Table IV. 


Taste 1V,—Heat Supplied when using Moderate Feed Heating 
and Moderate Superheating. 


B.Th.U. supplied. 
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In this case coal has only to be burnt to supply the 514,560 
B.Th.U. demanded of the boiler—see Fig. 14. As before, the 
demand is first increased from A to A, by the adoption of the 
pump. From the corresponding point B on the curve d, super- 
heating reduces the total demand to B, and C (612,170 B.Th.U.). 
rhenee, to C, and D (600,130 B.Th.U.) the demand is lowered 
by the use of the pump exhaust, and to D, and E (539,590 
B.Th.U.) by the main exhaust heaters. The superheater com- 
pletes the process by relieving the boiler of duty equal to 25,030 
.Th.U., and the demand is brought down in this way to 
Ky, and F (514,560 B.Th.U.), corresponding to a coal rate of 
58.1 lb. per square foot of grate per hour, compared with the 
original 80 Ib., or a saving of nearly 27.4 per cent. 

i Ky and F F, represent heat taken from the waste gases in 
Superheating, and the loss in these gases is reduced from A A. 
(156,000 B.Th.U.) to F,F, (102,500 B.Th.U.)—a saving of 
34.3 per cent. The loss by unburnt fuel is restricted to FF, 
(173,000 B.Th.U.) in liew of A,A, (332,000 B.Th.U.)—a fall of 
48 per cent. 

Among others, two long series of trials of this class of in- 
stallation have been conducted on the Egyptian State Railways. 
rhe most important was carried out in 1911, though the system 
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had then been in actual operation for some time on a compara- 
tively large scale. The heaviest scheduled trains 
Cairo and Alexandria, having average speeds, deductin 
stops, of between 42.4 and 43.3 miles per hour, with loads 


{ 


between | 
for | 


usually above 330 tons and frequently over 400 tons tare | 


behind the tender, were worked. 


The heater engine No. 706, | 


five sister engines without heaters, and one engine of the same | 


class (No. 712 as then fitted) with a high degree superheater 
and piston valves, were all run in one link working with three 
De Glehn compounds. The latter engines now usually handle 
these trains. They have cylinders 13}in. and 22in. by 25}in., 


total heating surface of 2365.5 square feet, working pressure 


of 228 lb. per square inch, and total weight, with tender, of 
107.25 tons. The engines of the 706 class weigh some 20 tons 
less than this. Their chief particulars are given later. Coal 
was dealt with as described above, but the records were kept 
for overall service working, and not as in the trials there alluded 
to, for running time only. The figures in Table V., therefore, 
include lighting up, and some unavoidable light mileage, the 
latter, however, being negligible. In all these trials the checking 
of the coal was officially carried out by the stores department 
and by representatives of the general manager. ‘The provision 
of the coal in sealed sacks effectually prevented the favouring 
of any engine with selected coal. On these railways the stores 
department is always responsible for the coal until it is actually 
on the tenders. 

We 


Trials of Moderate Feed Heating combined with 


Moderate Superheating. 


TABLE 


wr 719 
697, 713, 


669, G74, 


Engine Nos. 717, 720, 706, 675 
721. is 


System. 


Ordinary.| Heater. | De Glehn. 
Average load tare behind tender a 328.6 336 333.5 
Coal consumption, average Ib. per mile .. 47.7 33.8 42 
Se eet 
Economy in favour of engine No. 706. 29.2 p.c. 19.5 p.c. 
Coal consumption, average Ib. per ton-mile| 0.1453 9.1005 0.1261 
Se a Nee 
Economy in favour of engine No. 706 30.8 p.c. 20.25 p.c, 


The figures of this Table are from the report by Mr. H. W. 
Davis (member) to the general manager on these trials. 

Engine No. 706 proved the most economical of the whole 
link, and showed 30.8 per cent. economy over the non-heater 
engines, and handled throughout the heaviest trains. It showed 
an economy of 20 per cent. on the De Glehn compounds. The 
difference between the 30 per cent. economy shown in these 
trials and the 27.4 per cent. deduced by means of Fig. 14 may 
be due to several causes. The average superheat may be nearer 
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90 deg. Fah. than the 85 deg. Fah. taken above, or the saving 
indicated by the Purdue tests may not quite coincide with the 
actual saving, or, again, the difference may be due to excessive 
moisture in the steam produced in the ordinary engine. 


the heater engine taking 5.1 lb. extra per mile, but the non- 
heater 6.2 1b. extra. For the heavy trains the difference is 
increased. In Section I., for trains of 337 tons tare behind the 
tender, the non-heater engines teok 38.4 lb.; but in Section ILI. 
they took 47.1 lb., a difference of 8.71b.; while the heater 
engines took 30.6 for Section I. and only 34.4 for Section III., 
a difference of 3.8 lb. 

In an extension of this test, in Section I., the heater engines 
were able to handle satisfactorily trains of a weight which com- 
pletely outclassed the non-heater engines, it being quite im- 
possible to keep time with the latter. 

In regular service, engines fitted with the apparatus, Type B, 
Appendix I., have confirmed the tests. Engines of the ** 706” 
type have run consistently on an extremely low consumption, 
in complete accord with the test results. Direct comparison 
with sister non-heater engines is, unfortunately, no longer 
possible in this case, since the use of the non-heater engines on 
the heaviest schedules had to be abandoned, owing to the time 
they lost. For two months for which the records were recently 
taken out, engines Nos. 706 and 714 averaged respectively 
trains of 349.3 and 345.5 tare tons behind the tender—loads 
which the sister non-heater engines cannot touch on this timing 
—at a coal consumption per ton-mile of 0.1005 Ib., including 
lighting up, &e., and are very consistent over long periods. 
This consumption is identical with that of No. 706 during the 
trials mentioned above. 

The trial results for the Upper Egypt “ 612” class are likewise 
supported by Table VILL. taken from the registers. 

Average Results for 


TasLe VIT.—Upper Egypt Express Trials : 


Sections and Train Loads, 
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(3) High degree feed heating and high degree superheating.— 
Owing to the lack of sufficient data, it is not proposed to go ut 
length into calculations regarding this combination. It is not 
known how far the curve d, Fig. 2, agrees with the performance 
of a combined high-degree superheater and boiler. Further, 
when high degree feed heating is combined with superheating, 
the superheat is reduced, but to what extent is yet uncertain. 
Also, superheater engines are commonly fitted with piston 
valves, to which part of their performance should rightly be 
credited, instead of the improvement being wholly imputed to 
the superheating system. 


TABLE VIII.—Service Working for Upper Egypt Engines ‘‘ 612” 
Class. 














Average| Coal Economy 
tare, (per ton- in favour 
loadtons.| mile. of heaters. 
1909 .. | 16 engines before fitting with 240.2 | 0.1692 
| _ heaters }o9 p.c. 
1910 .. | Same engines after fitting with 263.5 | 0.1201 
| heaters j 26.1 p.c. 
1909-10 ~..| 19 engines not fitted.. .. ..| 246.4 | 0.1626 
9 months,| 16 engines fitted with heaters) 266.6 | 0.1194 \ 
1910 23.7 p.c. 
9 ..| 246.4 | 0.1565 | J 


| 


months, | 19 engines not fitted... 
1910 





If, however, superheating to 200 deg. Fah. with feed heating to 


| 290 deg. Fah. be considered, using the curve d, Fig. 2, as the 


Another test is interesting, though made with a lighter class of | 


engine, fitted with a type of insta!lation since greatly improved 
upon. These trials covered the service working of the Upper 
Egypt expresses for a period of over two months, extending to 
88,480 train-miles, run by sixteen heater and eighteen non- 
heater engines. The trains are worked in three sections— 
Cairo—Minieh (154 miles), Minieh-Sohag (138 miles), Sohag— 
Luxor (128 miles). Coaling was done at Cairo and Sohag only, 
from the latter engines working both north and south. Engines 
were given sealed sacks of coal sufficient for both the out and 
home trips. The distance in Section I. (Cairo—Minieh) is accom- 
plished with three intermediate stops, in Section II. (Minieh— 
Sohag) with eleven stops and ten slacks for staff changing, 
and in Section III. (Sohag—Luxor) with thirteen stops and 
seven slacks for staff changing. The results are given in 
Tables VI. and VII. ‘Train loads were kept uniform throughout 
the test, an extra coach being added at intervals, until the 
capacity of the non-heater engines was exceeded. 

The coal economy per ton-mile varied in these trials for the 
heater engines from 22.1 per cent. in Section I. to 25.5 per cent. 


Taste VI.—Upper Egypt Express Trials: Average Results for Separate Sections and for all Sections together. 


| superheat already referred to. 


basis, the following results are shown :—Fig. 9 shows for this 
superheat 21.15 per cent. steam economy. The original 
542.57 lb. of engine steam would therefore be reduced to 
427.82 lb. and the heat needed would be 427.82 (1307-33.07) 
= 545,010 B.Th.U. The pump takes saturated steam repre- 
senting (427.82 x 0.022 x 1164.63) = 10,960 B.Th.U., the 
total being 555,970. Subdividing this among the pump heater, 
the main exhaust heaters, the smoke-box heater, and the super- 
heater and boiler, it is found that 457,050 B.Th.U. have to be 
provided by the superheater and boiler. The point on the 
curve d corresponding with this represents a rate of firing of 
49.1 1b. per square foot, as against 80, or a saving of 38.64 per 
cent. The loss in the waste gases has been reduced 57 per cent. 
and that by unburnt coal 75 per cent. These large savings 
seem to be substantiated in practice. 

A smoke tube superheater, giving 200 deg. Fah. superheat, 
may not be considered to be representative of usual practice, 
but the figure is chosen because of the unavoidable fall of 
With the lessened boiler duty 
the intensity of draught is reduced, and as for a wide range 
superheat varies approximately as the draught, a drop on 
conversion is natural. 

On the Egyptian State Railways an engine, No. 712, giving 
about 200-220 deg. Fah. superheat before conversion, gave 
after the addition of the feed-water heaters—see Type C, Appen- 




















Rome eaii gat Mai de) sod c Weusain, 40 E | Il. III. L, II., and IIL. 
Number of engines with cr without heaters 3with | 6 without | 5with | 5 without Swith | 7 without | 16 with | 18 without 
Aggregate train mileage .. .. .. .. .. 18,172 | 18,172 13,524 13,524 12,544 12,544 4 2 44,24C 
Average tare behind tender .. .. .. .. 302.6 | 301.6 300.6 301.8 300.5 302 302.3 301.8 
Coal consumption : Average Ib. per mile .. 29.6 | 37.8 | 32.5 43.0 33.6 44.8 31.6 41.4 

: lt ee, ‘ —_—_—_—_———— a Rnees. nel 
Economy in favour of heater engines, per cent. 21.7 | 24.4 25.0 _ 23.6 e 
Average Ib. per ton-mile.. .. - awe 0.0977 | 0.1255 | 0.1082 | 0.1427 0.1110 | 0.1490 0.1047 | 0.13878 
XX = 7 | ‘ : — , —— v — — e — 

Economy in favour of heater engines, per cent. 22. | 24.1 25.5 23.7 


in Section III., with an average of 23.7 per cent. for the whole 
test. These tables are reproduced, however, to show the effect 
which load and stops have upon the economy. On light trains 
in Section I., with three stops only, the non-heater engines took 
36.7 1b. of coal per mile and the heater engines took 28.4 lb. 
For similar trains, in Section III., with thirteen stops and seven 
slacks, the consumptions were 42.9 lb. and 33.5 lb. respectively, 





dix I—superheat of about 150 deg. Fah. Nevertheless, tho 
results proved very satisfactory. é b 
For reasons identical with those stated above, this engine 
could not be tested at its best loads against sister non-heater 
engines. A trial attempted had to be abandoned. Engine 
No. 712 was therefore run against the heater engines Nos. 706 
and 714, and, compared with them, with average tare loads 
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behind the tender of 346.8 tons, showed a consumption of only 
27.7 Ib. per mile, or 0.0798 Ib. per ton-mile ; this is an economy 
of 20.0 per cent. over the Type B, heater engines Nos. 706 and 
714. In the 1911 trials engine No. 706 worked at exactly the 
same consumption as during this latter period, and the con- 
sumption of engine No. 712, fitted with the high degree feed and 
high superheat combination, may, in default of more direct 
means, be compared with that which the non-heater engines 
then showed. If running at an economical load, engine No. 712 
would thus show an economy of 45 per cent. over sister non- 
heater engines. 

Direct comparison being impossible on the heavy workings, 
engine No. 712 was transferred, for a short time, to a link of 
lighter trains handled by the non-heater engines. On these 
trains, however, engine No. 712 was underrated and was not 
working at its best. It averaged, for trains of 262 tons tare 
behind tender, 0.0952 lb. per ton-mile, against the average for 
several non-heater engines of 0.1528 Ib. on trains of 256.5 tons 
load, or an economy of 37.7 per cent. 

EconoMIcAL FEATURES OF THE SYSTEMS. 

The blast—In a paper on the efficiency of the method of 
creating draught by means of the blast, read recently by Mr. 
H. B. MacFarland, of the Atchison, Topeka and Santa Fé 
Railway, before the International Railway Fuel Association, 
the author showed how disproportionate is the effect produced, 
to the power consumed in maintaining the smoke-box vacuum. 
By ensuring equivalent output with reduced draught, improve- 
ment in this direction is secured, and the engine is made freer, 
in addition to the boiler losses being reduced. 

The use, in all the heater systems here dealt with, of part 
of the cylinder exhaust for feed heating, is equivalent to an 
enlargement of the blast pipe top. The volume of steam 
driven through the orifice is diminished by over 12 per cent. 
The diameter of the blast pipe top is thus virtually increased 
from the actual 4}in. to a corresponding 4jin., or from 4}in. 
to a corresponding Sin. top. Again, enclosing the blast in a 
comparatively small chamber, as in the later Egyptian State 
Railways systems, increases the inducing action and results 
in comparatively high vacua with a larger nozzle than is used in 
the standard engine. In the latter a top of 4}in. is used above 
the netting, and produces in front of the tube space a vacuum 
of about fin. in normal working. With the high-degree super- 
heat system alone, as fitted to engine No. 712, it was necessary 
to reduce the top from 4}in. to 4}in. to obtain a proper vacuum 
with the reduced quantity of steam then used. Since fitting 
the feed heaters to this engine—Type C, Appendix I.—the 
blast pipe has been again enlarged to 4}in., and as part of the 
exhaust is used for feed heating, it is now virtually one 4}in. 
in diameter for about 15 per cent. less steam than passes through 
the standard top of the ordinary engine. The size to which 
this 4}in. top actually corresponds is thus about 5in. in diameter. 
In the ease of the engines with high-degree feed, or with moderate 
feed heating and superheating combined, 4}in. tops are used, 
the virtual size being, therefore, about 5in. The cylinders 
benefit greatly by this increased area and the resultant reduction 
of back pressure. 

With these blast pipe tops a vacuum of from 6in. to 8in. is 
obtained in the small blast chamber. This is reduced by the 
resistance offered by the heater tubes, and there is a vacuum in 
the smoke-box proper of from 2in to 3in. compared with 6in. 
or more in the ordinary engine. This is in accord with the 
reduced rates of firing necessary, to which a lighter draught 
corresponds. The natural accompaniment of the softer draught, 
which allows a thinner and more efficient fire, is higher boiler 
efficiency with reduced losses in unburnt coal. 

The reduction in the loss of unburnt coal.—The lighter draught 
just considered results in less loss in unburnt fuel. The Egyptian 
State Railways engines show progressively less accumulation of 
cinders in the smoke-box with increased economy. In the non- 
heater engines the quantity of cinders retained in the smoke-box 
is large, and after a certain length of run practically all cinders, 
coming through the boiler tubes, except the largest, are probably 
ultimately forced through the spark arrester mesh and ejected. 
In one class of passenger engines the smoke-box cinders amounted 
to 2.173 lb. per mile, equivalent to about 1.87 lb. of coal. In 
s‘ster engines, fitted for moderate feed heating and moderate 
superheating, the ash collected in the smoke-box was only 
0.796 Ib. per mile, equivalent to 0.68 Ib. of coal. In another 
class of engine with installations of this type, the ash retained 
was found to be 1.168 1b. per mile, compared with 3.823 Ib. 
for the non-heater engines, equal to a saving of 2.28 Ib. of coal 
in the smoke-box cinders alone, on a consumption of about 
47.75 Ib. per mile. : 

The engine with the high-degree superheater only showed very 
similar results, while after the addition of the high-degree feed- 
water heating apparatus, the smoke-box cinders collected only 
amounted to 0.26 lb. per mile. Taking into consideration the 
ash ejected, the actual saving is much greater than these figures 
indicate. On account of the lighter draught of the heater 
ergines and the obstruction offered by the heater, it is probable 
that a larger proportion of the cinders drawn through the boiler 
tubes is retained in the heater engine smoke-box, than in that 
of the non-heater. The total saving is therefore probably 
very considerable. Absolute deductions, however, are im- 
possible on this point. 

The reason why the heater engines show greater economy over 
the ordinary engines when on stopping trains than when on fast 
non-stop expresses is connected with the blast and heater. 
The smoke-box heater offers some resistance to the flow of the 
gases, and has the effect of damping the heavy pulsations of the 
blast when the engine is working at or near full gear. The fire 
is not lifted in the same way. The loss of coal is thus reduced. 
This becomes marked when loads are heavy and stops frequent, as 
is shown in Tables VI. and VII. 

The reduction in smoke-box temperatures.—A reduction in 
the final temperature of the waste gases naturally results from 
the use of a smoke-box heater. On ordinary engines of the 
class chiefly dealt with in this paper, the temperature in the 
smoke-box, when on a fast and heavy schedule, will be as high 
as 800 deg. Fah. with a 6in. smoke-box vacuum. The reduced 
vacuum in the smoke-box proper of the heater engines lowers 
this. In the case of the engines Type A, with the high-degree 
feed heating system, 750 deg. Fah. is a typical smoke-box figure, 
while in passing through the smoke-box feed heater the gases 
fall further, to about 463 deg. Fah. In the engines Type B, 
with the moderate feed heating and moderate superheat, the 
smoke-box temperature is about 730 deg. Fah. and the final 
temperature 492 deg. Fah. In engine Type C (high feed heating 
and high-degree superheating) the draught is so light that the 
smoke-box temperature is no more than 668 deg. Fab. at heavy 
load, and about 634 deg. Fah. on a slightly lighter rating, with 
final temperatures of 410 deg. Fah. and 389 deg. Fah. respectively, 
the steam temperature being about 530 deg. Fah. 


EconoMY AND PERMISSIBLE ENGINE WEIGHT. 


It has already been stated that if increase of weight permit. 
an enlarged boiler will result in a certain degree of economy, 
Based upon American practice, Dr. Goss has drawn the full line 
AB, Fig. 15, to show the economy that would be expected 
when an allowable increase in weight is utilised in enlargement 
of the boiler capacity of an engine. No great improvement 
can be looked for by the use of this compared with other methods 
available. The ordinary standard 4-4-0 engines (695-724 
class) of the Egyptian State Railways weigh about 50 tons 15 ewt. 
without tender. The addition of the Type B heating apparatus, 
and a trimming slab at the trailing end, involves an increase 
of about 3.75 tons—that is, about 7.6 per cent.—while coal 
economy amounting to 30 per cent. results from the addition. 
The Type C combination fitted to engine No. 712 results in an 








economy of 45 per cent. for an increase of 4.75 tons, or 9.7 per 
cent. These weights are comparatively small for the improve- 
ment shown. Points representing the installations Types A, 
B and C, are shown in Fig. 15, and indicate the superiority of 
these systems as compared with the mere enlargement of boiler 
capacity. A further point in the diagram indicates the position 
of the De Glehn compounds. These engines weigh 67 tons 1 ewt. 
without the tender. They show an economy over the non- 
heater four-coupled engines of 13.3 per cent. on an increase of 
weight of 32 per cent. Judged by the “ additional weight ” 
standard these engines show up less well than would, according 
to Dr. Goss, the simple large-boilered engine, at least as far 
as continuous work is concerned. However, the heater engines 
easily have the advantage in this respect, both over the large 
locomotive, as such, and over heavy compounds of the De Glehn 
type. 
ADDITIONAL PowER. 

A diagram complementary to Fig. 15 would be one showing 
the increase of power, obtained for the increments of weight 
resulting from the introduction of heater systems. Owing to the 
impossibility of carrying out tests in great detail on the Egyptian 
State Railways, the necessary information for this is not available. 





Fic. 15. 
Relation of Economy of various Systems to Increase of Weight. 
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There is, however, ample evidence that enhanced power results 
from the use of these systems. Their effect is similar to that of 
the enlargement of the boiler, namely, to move the “ charac- 
teristic ’’ outwards on the diagram, so that, at the usual working 
speeds, additional capacity results in increased draw-bar pull 
which may be utilised either in increase of speed or load. 

It is frequently advanced that, because at equal loading an 
economy in coal is shown, at equal rates of firing a proportional 
increase of power is secured. When an engine shows 20 per 
100 — 80 


) , it is held that at equal 
100 


cent. economy in coal ( 
‘ ‘ ‘ 100 — 80 
rates of firing the increase in power should be 


25 per cent. Such an example is given in Herr Garbe’s book 
entitled ‘‘The Application of Highly Superheated Steam to 
Locomotives,” and others are constantly met with. The 
argument is fallacious. While the coal consumption increases 
along the steep line a, Fig. 2, the output, upon which power is 
dependent, only increases along the line d, that is, at a much 
slower rate. 

The effect in the first case of high-degree feed heating (Type A) 
is to give the boiler of that engine an increase in output of from 
531,720 B.Th.U. to 632,000 B.Th.U. at equal consumption. 
This is equivalent to an increase of 18.8 per cent. compared 
with the coal economy, at equal loads, of 24 per cent., and with 
a figure of 31.5 per cent. found by the common method. If 
general conditions remain unchanged, the increase in available 
power is greater than 18.8 per cent. If at speeds of about 
200 revolutions per minute, the power absorbed in engine friction 
be taken, for the sake of an example, to be 20 per cent. of the 
total, the actual increase in power available for overcoming 
external resistances of the feed heater engine, is not 18.8 per 
cent., but — wad 100 = 23.5 per cent. 

In the second case (Type B installation), the increase in boiler 
output would be from 514,560 B.Th.U. to 632,000 B.Th.U., 
or 22.8 per cent., equivalent to 28.5 per cent. extra power. 
In case III. (Type C installation), the combined boiler and 
superheater output would be increased from 457,050 B.Th.U. 
to 632,000 B.Th.U., or 38.2 per cent., equivalent to 47.7 per 
cent. extra available power. It is here assumed that the heater 
engine smoke-boxes are normal. Actually this is not so. Head 
resistance must be combined with internal engine resistance 
when estimating additional power at the draw-bar, or loading. 

Additional power has resulted from all the heater systems 
used on the Egyptian State Railways. Table 1X. shows the 


TaBLE I1X.—Additional Loading of Feed Heater Engine, No. 711. 


Additional load taken 





es Class Average ‘ ‘ . oF 
—e of train. Ib. of coal Ac — k by engine No. ieee 
‘Gk Tons. per mile. Tons. Per cent. 
7il 250-300 30,2 268.3 ' 61.5 29.7 
695 under 250 31,3 206.8 ‘ a is 
7 350-400 38.2 362.4 \ oss 54 
695 250-300 38,2 267 .6 / ‘ 


results for the trials of engines Nos. 711 (Type A installation) 
and 695, described above. Table III. also shows that, in ordinary 
service, engine No. 711 with heaters has averaged heavier 
trains than when the heaters were out of use, and also trains 
heavier than sister non-heater engines. Other engines showed 
similar results. 

The engines fitted with the Type B arrangement are regularly 
employed for the heavier trains. Engines of one class in Upper 
Egypt were specially converted to meet the demand of the traffic 
department for more power, when it was not expedient either to 
purchase new stock or to strengthen the road sufficiently for 
engines of much greater weight. They have averaged loads 
about 20 tons greater, at a smaller consumption, than the 
ordinary sister engines, and are capable of dealing economically 
with still heavier loads. Engines Nos. 706, 714, &c., work in 
a link with large De Glehn compounds and heavy 4-6-0 type 
passenger engines, and handle well to time trains of 405 tons 
tare behind the tender; this is an increase of about 50 per 


cent, above the loads for which they were originally intended, 
They average regularly 350 tons compared with the 270 tons 
for which this class of engine is scheduled. 

The limiting load of engine No. 712 (Type C installation) has 
not been determined by steam production. This engine runs jn 
the link of heavy trains, and as far as ability to keep time jx 
concerned, is thoroughly efficient. Its capacity is limited hy the 
risk of running hot with the additional loads, at high speed, 
The bearing surfaces are not now up to the standard suitah|. 
for loading the engine to its maximum capacity. These pointy 

could be met in the case of new engines, while if, for these 
| reasons, the fullest advantage cannot be taken of increased power 
| after conversion, the engine will always give some increase jy 
hauling capacity with very considerable economy in coal con. 
sumption. The additional load taken, at equal consumption, 
| by the Egyptian State Railways heater engines, is greater than 





the estimates based on the diagrams given in the paper. Fig, 12 
shows this to be correct, the consumption lines for heater and 
non-heater engines having different slopes. This must be 
attributed partly to the smoke-box heater and its moderating 
ase of vacuum. 


(To be continued.) 


effect on an incre 





THE DESIGN AND CONSTRUCTION OF OIL 
STEAMERS. 


Ar the February meeting of the Institute ot Ship- 
builders and Engineers in Scotland, held in the Rankine 
| Hall, Glasgow, a paper which aroused a_ considerable 
| amount of interest was read by Mr. James Montgomerie, 
| B.Se., on “ The Design and Construction of Oil Steamers.” 
| The author at the outset said the paper was an attempt 
lat a brief review of the features of structural and other 
interest to be found in tank vessels engaged in oversea 
trade, and if any apology were necessary for introducing 
the subject to the members of the Institution it was to he 
found in the phenomenal activity in the oil-carrving 
industry which had been characteristic of the shipping 
history of the last eighteen months, and which was still 
maintained. This activity was clearly exhibited in the 
number and tonnage of vessels now being built to carry 
petroleum in bulk, and intended to be classed at Lloyd's 
| Register, there being at the present time over ninety of 
| these vessels, aggregating approximately 480,000 ton: 
gross in process of construction. 

Petroleum was first carried, as one might expect, in 
small receptacles, in ordinary cargo vessels, and in 1x6, 
when the late Mr. Martell wrote his paper on the subject, 
it was possible for him to state that nearly the whole of 
the petroleum shipped in America for British and Euro- 
pean ports was then carried either in barrels or in tin cases 
enclosed in wood boxes. As a general means of transport, 
however, this method was soon discontinued. The factors 
which operated in this direction were chiefly the cost of 
the barrels or tins, the loss of carrying capacity involved, 
and the comparatively slow rate at which the cargo could 
be loaded and discharged. When oil was carried in cases 
certain precautionary arrangements were sometimes 
adopted, designed to minimise danger to the vessel and 
her crew. Proceeding, the author said that without 
venturing on a detailed comparison between the transverse 
and longitudinal systems as applied to oil vessels, he might 
be permitted to make one or two observations on the latter. 
The first was that the two characteristics which had been 
held as essential in the hull construction of an oil ship 
were secured here also. The girders which actually supported 
the loads on the decks, sides, and bottom were designed 
of a very deep, stiff nature. These girders also and the 
intermediate bulb angle stiffeners were continuous, making 
possible rigid attachments at their ends. Again, it might 
be pointed out that the theoretical objection which one 
frequently heard urged against longitudinal vessels when 
they were first introduced, to the effect that they did not 
offer sufficient resistance to racking stresses, certainly did 
not apply here. The transverse strength of the vessels, 
made up as it was by bulkheads closely spaced, and webs, 
was at least equal to that obtained in the transverse 
system. Further, it might be held that the longitudinal 
system as a system of construction could be employed 
more advantageously in oil vessels than in the majority 
of other types of cargo steamers. As regards the form of 
rivet employed in different parts of the structure, this 
varied much in different districts. In the paper on * Oil 
Ships ” written by Mr. Martell in 1893, he condemned the 
use of what he called plug-headed rivets, and alluded to 
the poor results obtained in many cases from their use. 
The bulk of the rivets used in oil ships were ordinary 
pan-headed rivets with swollen necks, and rivets with 
raised countersunk heads. The use of these, as stated. 
differed in different districts and in different yards. On 
the Clyde the hydraulic riveting on the bulkhead wing 
plates, including the riveting of the bulkhead frames to 
the same, the bracket. connections, angles, and three-ply 
work generally, was done with pan-headed rivets, the 
hydraulic tool finishing these with snap head and point. 
Rivets with countersunk heads were chiefly used in the 
bulkhead frames through shell and through bulkhead 
when done by hand, also in bulkhead deck bars through 
deck and through bulkhead when done by hand, in all 
collars, and generally in three-ply work when hand- 
riveted. It was not usual to caulk the heads and points 
of the rivets in the bulkhead connections just referred to, 
but it was sometimes done. For two-ply work in shell, 
bulkheads, decks, and trunks, rivets with pan-heads were 
used. On the North-East Coast, again, it was usual in 
hydraulic riveting the wing parts of the bulkheads on the 
skids to use countersunk rivets with raised heads, the 
machine leaving them with snap heads and points. Ii 
hand-riveting was employed the same type of rivet was 
used. For the riveting of bulkhead bars to deck, also the 
riveting of the trunk sides, and generally for countersunk 
work in light’ thicknesses, excluding the shell, it was 
customary to use rivets with flat countersunk heads. The 
actual operation of riveting was of great importance. 
Mr. Eldridge in a paper read before another technical 
society said that, in his opinion, the secret of satisfactory 
results in oil vessels was principally a matter of local con- 
nections and sound riveting, which should approximate 
to the standard of boiler work. Attention should be prin- 
cipally directed to securing holes as fair as possible, to 
removing all unfairness by rimering and not by drifting, 
and to seeing that the points of the rivets were left full. 
The spacing of the rivets in the different parts of the vessel 
was now fully set forth in the published rules of Lloyd’s 
Register. 
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RAILWAY MATTERS. 


Tue chief feature of the structural alterations which 
are about to be made at Euston terminus will be the 
centralisation of the booking-offices at the front. On 
space taken from the courtyard a large booking hall will 
he erected. Off the Great Hall, dining, tea and first-class 
refreshment rooms will be provided, and the present 
dining-room is to become the site of offices for the station- 
masterand his staff. By the side of the new booking- 
ollice there will be an entrance to the subway, com- 
municating with the platforms and the Electric Tube 
Railways. 


AccorRDING to the Railway Times the work of converting 
the East London Railway from steam to electric traction is 
now practically completed, and it is expected that the service 
of electric trains will begin running on March 31st. Auto- 
matic signalling has been installed, and work is well ad- 
vanced on alterations at New Cross Station where the line 
joins the Brighton Railway. In addition to the frequent 
service of local trains which will be provided, another 
feature will be the running of through trains between the 
Fast London and the Metropolitan District Railway. 
This service had to be suspended about seven years ago 
when the District Railway was electrified. 





ApvERTING to the recent change of Government in 
Japan, the Railway Times of that country observes that 
with Baron Goto again occupying the position of President 
of the State Railways there is good reason to believe that 
the railway policy of the new Ministry will be an aggressive 
ove, The question of reconstruction of the State Railways 
to the standard gauge may be brought to the front again, 
for which purpose large sums of money would be raised in 
foreign countries. Other matters likely to occupy atten 
tion are the standardisation of the State lines, the construc- 
tion of new lines and the earrying out of improvements. 
So far as the business interest of the country is concerned 
this policy will be welcomed, but our contemporary 
observes that how this progressive programme can be 
adjusted to the general national finance will be a very 
difficult question for solution by the new Ministry. 


Nor content with the mesaures ordinarily adopted for 
the education of its workpeople, the Union Pacific Railroad 
has for some time past employed the cinematograph as 
« means to that end. The results are said to have fully 
justified the expense of this moving-picture method of 
showing the various grades where and how they can 
improve on their existing standards of work. According 
to the Railway Gazette, lectures are given three times a 
day and are well attended, not only by locomotive drivers 
and firemen, but by those engaged in other branches of 
the service as well. An outcome of the experiment has 
been to decrease the amount of smoke given off from 
locomotive chimneys at terminal stations and elsewhere, 
and it has even been stated that, following on his attend- 
ance at the lectures, one man was able to effect a saving 
in fuel of two tons per day. The officers of the railwav 
say that no work of an educational character that has 
ever been done has created the discussion or caused the 
interest that is neing manifested in this moving-picture 
work, The apparatus is moved about from place to place 
on board a car, in charge of which is a lecturer accom- 
panied by the fuel supervisor of each division. It is 
found that the men will give time and thought to matters 
presented to their notice by this means which otherwise 
would be disregarded by them. 


In this country, states the Railway Gazette, the view is 
held that powerful headlights, similar to those employed 
on motor road vehicles, are not required for locomotives. 
In the latter case the headlight is not used to point the way 
or to assist the driver in keeping a good look-out at night 
time. There are, or should be, no obstacles in the path of 
the train nor any overtaking of other trains, except in the 
ordinary way on adjacent metals, therefore the small and 
low-powered lights used on locomotives are fully sufficient 
for their purpose on the well enclosed and efficiently 
signalled railways here. In the United States, however, 
as well as in many other countries, things are different in 
this respect, and it is noteworthy that the Block Signal 
and Train Control Board of the Interstate Commerce Com- 
mission in its final report recommends the use of extra 
powerful acetylene or electric headlights on locomotives, 
but at the same time urges the need of placing the control 
of the intensity of the beam in the enginemen’s hands, so 
that the drivers of oncoming trains may not be blinded by the 
flood of light. Those who have experienced the effect of the 
dazzling acetylene motor headlights on the common roads 
will not need to he reminded of the effect produced thereby 
on other users of the road when meeting them. It makes 
it a matter of impossibility to proceed with any degree of 
assurance that the road ahead is clear, or in the 
case of a railway that the signals are favourable to the 
driver, 


BritisxH railway officers and visitors from India, the 
Colonies and from foreign countries, remarks a contem- 
porary, will find much to interest and instruct them in the 
re-constructed station at Snow-hill, Birmingham, when the 
work is fully completed. There have been many enginecr- 
ing difficulties to overcome in order to provide accommoda- 
tion suitable not only for the present and future needs of 
the great Midland city, but to conform with the ideas and 
desires of the Great Western Company. Two important 
public streets prohibited lateral expansion, and a tunnel 
through the central part of the city prevents extension 
towards the south, so all the widening has been done on 
the northern or Wolverhampton side. There are, how- 
ever, six running lines through the station, four of which 
serve two island platforms 1200ft. long and have a 
maximum width of 80ft. The two other through lines 
pass through the centre of the station and are mainly for 
goods trains, but by the use of scissor crossings in the middle 
of the platforms, trains can get from the through lines to 
the platform lines and vice versa and pass other trains 
already at the platform. The all-electric signalling, the 
sector table for engines “‘ running round ”’ (instead of a cross- 
over road, so saving space), the large booking-hall, an 
excellent restaurant and the Regina ticket-issuing machines 
used in each booking-office for all but ‘“ foreign ”’ tickets, 
are a few of the noteworthy items that may be found at 
Snow-hill. 


' which make it adaptable for use in laboratories. 





NOTES AND MEMORANDA. 


In the course of a lecture to the members of the Inven- 
tors’ Institute, Mr. 8. F. Cody said the mechanism of his 
aeroplane was so simple that he could easily work explo- 
sives from the position in which he sat, and he had a scheme 
for fishing for airships with a hook. If he could not catch 
the airship at first try he could swoop upon it again and 
again, and when he did catch the airship the hook would 
explode and put the airship out of action. 


Arr as the atomising agent for liquid fuel seems to be 
replacing steam. It is less convenient to use than steam, 
but at sea steam runs away with so much water that the 
make up cost becomes heavy. Steam is believed by some 
to have a beneficial effect on the combustion of hydro- 
carbons, but very little that is definite seems to be avail- 
able. The use of air generally demands an air compressor 
and a pressure of about 20lb. or 25lb. But some systems 
seem to work with a pressure of only three or four pounds. 


Ir is recommended by the Departmental Committee 
which has just reported on the regulations relating to the 
storage, use, and conveyance of petroleum spirit that, 
although the two-gallon can is on the whole a satisfactory 
vessel, greater precautions for the maintenance of the 
cans in a proper state are necessary, and a new form of cap 
incapable of being unscrewed by using the bottom edge of 
another can should be devised. Wooden barrels need not 
be prohibited, but it is suggested that the use of steel 
barrels should be fostered where possible. 


AccorpInG to a Berlin daily paper, a German chemist 
has succeeded in discovering a suitable substitute for 
petrol. The new motor fuel, like petrol, is obtained from 
petroleum, and it is said to cost so much less to produce 
than petrol that it could be marketed at one-third of the 
price now paid for that spirit. The results of tests carried 
out show that the explosive pressure of the new fuel 
exceeds that of petrol. A further advantage consists in 
the absence of deposits arising from combustion, and one 
can also employ the substitute, like petrol and turpentine, 
for cleaning purposes. 


Tue author of an article on the probable life of im- 
pregnated wooden poles considers that the life of such a 
pole may fairly be predicted when the antiseptic property 
of the preservative has heen ascertained in the laboratory. 
It would not in such a case be necessary to watch the actual 
condition of an impregnated pole from time to time for a 
long period in order to arrive at conclusions. For the 
mildew that attacks certain timbers, laboratory experi- 
ments indicate the exact percentages of various anti- 
septics which should be used per cubic foot of wood. 
From the information given it would appear that creosote, 
when it is properly absorved by the timber, is still the best 
preservative. Others are being tried, such as creosote 
with 10 per cent. of phenol, fluoride of sodium and creosote 
with lime. So far the author does not give a higher mean 
life than 22.3 years even for creosoted poles. 


Ir is surprising how little useful originality is displayed 
in making boiler tests, states a contemporary. Hence it 
comes as quite a shock to learn that in America Mr. G. L. 
Fowler has experimentally studied the conditions inside 
locomotive boilers around the fire-box. This he did by 
inserting a Pitot tube at various points. By turning the 
tube till the kinetic head was a maximum he determined 
the direction of water flow and also the approximate rate 
of flow. Ry drawing off a given quantity from the boiler 
he determined the water temperature and the percentage 
of steam mixed with it. The tests were not very conclusive, 
but they pointed to a general flow from the front of the 
boiler to the fire-box, where from 30 to 50 per cent. of the 
water is evaporated. There was, in addition, a good deal 
of general agitation. The tests were made under labora- 
tory conditions, which, however well arranged, are not 
strictly comparable with road conditions. 


THE Electrician gives a brief account of an interpole 
inverted rotary converter with special characteristics 
The 
machine will generate single-phase or three-phase current 
at a frequency of 60, or it may be operated as a shunt 
wound or compound wound direct-current motor of the 
commutating pole type. In order to make it flexible for 
testing purposes the machine is equipped with a compound 
winding, so that it may also be operated as a compound 
wound direct-current generator. When operating as a 
direct-current generator at a speed of approximately 
2200 revolutions per minute the machine is flat-compounded 
from no load to 50 per cent. overload. It is equipped with 
commutating poles and has shaft extensions on both ends 
in order that arrangements may be made for its operation 
either as a direct-current motor or a belt-driven generator. 
When the machine is brought up to speed from the direct- 
current end it can he synchronised with a three-phase line 
to operate as an alternating-current motor or as a rotary 
converter. 

ELFVA'tORS as a means of housing and handling grain did 
not make their appearance until the latter part of the last 
century. According to Concrete and Constructional Engi- 
neering, the first real elevator of which there is any record 
was the “ cribbed “’ wood type, and there are still a good 
many of these houses iu existence. This old type is inter- 
esting when it is considered that at one time an elevator 
of nearly four million bushels capacity was erected com- 
plete, and almost totally filled with grain, in a period of 
forty-four days. Of course, lumber was plentiful, and no 
expense was spared and no restrictions put on the builder 
except to gain time. The first fire-resisting elevators 
were built of steel, practically on the same plan as the old 
wooden structures, which were rectangular_in plan and 
had cribbed bins elevated on posts and usually arranged 
to suit unloading conditions. Up to this point all storage 
and handling devices were carried under one roof, but it was 
then demonstrated that all machinery for unloading, 
handling, and shipping could be more economically 
installed in separate buildings called the working house. 
This was accomplished by having two or more parallel 
tracks alongside the house for unloading, thus shortening 
the house end necessarily making it more economical ; 
a separate building for storage having larger compartments 
than in the working house being erected. At about this 
time brick, tile, and concrete came into common use in 
the construction of elevators, 





MISCELLANEA. 


THE Diisseldorf Fire Brigade is building a model for 
the sole purpose of testing the dangers of theatre fires and 
the best means of rendering theatrical buildings proof 
against fire. A small structure is to be built on a site 
measuring 50ft. by 80ft. with the auditorium 30ft. and the 
proscenium 40ft. high. The main part of the building 
is to be of steel and ferro-concrete. A special entry will 
permit accurate observations to be made both in the front 
and the rear, and two kinds of fireproof curtains are to 
be fitted. Seats are to be provided with the intention 
of testing several different processes for rendering them 
fireproof. 

Many of the small villages in the North Riding are 
going straight from the use of candles and oil to electricity. 
This is due to the abundance of streams in the Yorkshire 
Dales, and an inquiry addressed to secretaries and others 
connected with these undertakings has elicited some 
interesting facts. A number of schemes are still in embryo, 
but of those in actual operation special mention is made 
of the installations at Grassington, Hawes, Askrigg, 
Kettlewell and West Burton. All have been organised 
locally, and the proprietors are, in most cases, if not all, 
inhabitants of the places supplied. At Kettlewell, it 
is proposed to provide a supply for seventy-seven 
buildings and about 400 lamps, at a cost of £560. 

AN interesting statement on the results that have 
attended the erection of many-storeyed buildings in New 
York has been made by the chief assessment authority 
of that city, Mr. Lawson Purdy, at the reyuest of the City 
Council of Toronto. Mr. Purdy says that these high build- 
ings have benefited no one, not even the landowners, and 
that they have brought untold harm to tens of thousands 
of people by compelling them to perform their work in 
rooms far removed from daylight and fresh air. The 
Council’s request for information on the subject was made 
in view of certain applications received for the erection 
of some lofty structures in Toronto City. But, notwith- 
standing Mr. Purdy’s emphatic condemnation of such 
erections, it- appears that the applications under considcr- 
ation were granted, 

How long benzene will be permitted to enjoy its immunity 
from taxation, states the Royal Automobile Club Journal, 
remains to be seen, but in view of the fact that a new 
Finance Bill will be introduced in the near future, it might 
be advisable for motorists who contemplate using it to 
make contracts for benzene at present prices, with the 
express condition that if a duty is imposed this year it 
will be paid by the vendor. If the worst comes to the 
worst, and the Chancellor of the Exchequer decides to 
include among dutiable motor spirits those with a specific 
gravity above -800, it is to be hoped that the strongest 
possible influence in Parliament will be brought to bear 
with a view to obtaining a reduction of the duty to some- 
thing lower than the present figure of 3d. per gallon, 
which the great majority of motorists assert to be utterly 
unjustifiable. 

THE failure of the motor sledges employed in the ill- 
fated Scott expedition shows that there is scope for much 
development in this section of motor engineering. Sir 
Ernest Shackleton also had trouble with the motor 
sledges that accompanied his expedition. Curiously 
enough, the cause of failure, at least as far as the engines 
themselves were concerned, was overheating. Water 
cooling is, of course, out of the question since it would 
instantly freeze and so crack the cylinders, &e. Air 
cooling, therefore, had to be resorted to, with the result 
that overheating occurred. This may possibly be explained 
by the fact that the rate of propulsion was so slow that a 
sufficiently strong current of air was not generated, the 
efficiency of air cooling depending to some extent on the 
speed attained. Another theory put forward is that the 
extreme dryness of the Arctic air or some other peculiar 
atmospheric condition is responsible. 


In a paper read before the American Institute of Elec- 
trical Engineers, Mr. C. L. Eshleman gives some figures 
showing the value of efficient workshop lighting. Giving 
his personal experience as a workman, he found that. his 
output on piecework when on night shift was only 55 per 
cent. his output when working on the day shift on the 
same work. Other workmen showed similar results. 
Further, among electrical field coils wound by the night 
shift from 10 to 15 per cent. failed to pass the insulation 
test, whereas only 5 per cent. of those made by the day 
shift failed. Possibly lighting was not the only factcr 
involved in these striking cases, and, apparently, tle 
illumination at night was unusually bad. Even allowing 
for these influences, the results indicate that efficient 
workshop lighting increases the output and improves 
the quality of the work done—two gains of great import- 
ance to employers and employed alike. 


* In keeping with other countries, Germany has by no 
means been left behind in the motor-boat industry, says 
the Motor Ship and Motor Boat. While 101 complete 
vessels were produced in 1907, the number built almost 
reached 400 in 1911, the average horse-power installed 
being 30. In 1910, 57 motor boats, valued at about 
£24,500, were exported, while in the same year the output 
of marine motors was 691, as compared with 528 in 1909. 
It seems reasonable to estimate the output for 1911 at 
900. While the pleasure motor boat is slowly gaining 
in popularity, much progress has been made in commercial 
craft, and the sea fisheries situated on the west coast, 
more particularly on the peninsula of Hela, as well as the 
fisheries of Schleswig-Holstein, are continually making 
use of more vessels fitted with motor equipments. The 
latter-named places are far ahead of the Prussian fisheries 
with regard to their use of the motor fishing boat. The 
boats most generally in use vary from 9 m. to 14 m. in 
length, and are very seaworthy craft with high freeboard 
and small sai] area. Some are built of steel. The most 
popular engines are of Danish manufacture, and are of 
from 6 brake horse-power to 13 brake horse-power, using 
paraffin fuel. These engines are relied upon under almost 
all circumstances to propel the boat, the sails only being 
used under very favourable conditions. The speed of 
these boats, under power alone, is often as high as 6 knots. 
When on the fishing grounds the main propelling machinery 
is used to supply power to haul the nets, and so serves a 
double purpose. 
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Italian Navy Problems. 


THE Committee of Admirals appointed by S. E. 
On. Leonardi Cattolica, Minister of Marine, to decide 
on the new type of Italian battleship has pronounced 
judgment, the Chamber of Deputies has debated on 
the evils of delays in construction, and Italy is wait- 
ing for the result in the shape of a concrete naval pro- 
gramme. The first-named body conducted its dis- 
cussions on the basis of the adoption of the 15in. 
gun, a step which had been already agreed on as 
being advisable to take at once without halting at 
intermediate stages. The 12in. pattern of the Dante 
and Cavour class has, in fact, been perpetuated in 
the two super-Dreadnoughts now about to be launched, 
the Andrea Doria and Duilio, not from choice, but in 
consequence of the delays in the consignment of 
material stigmatised by Admiral Bettolo in his speech 
of March 12th, delays which had persuaded the 
authorities that it was “ill work swapping horses 
while crossing a stream.” Given, therefore, the type 
of main armament the Committee had to settle the 
mode of arrangement of the weapons on board, their 
consequent number, and the tonnage of the vessels 
which should bear them. The verdict has been issued 
in the choice of the heaviest displacement, 35,000 





tons, and of twelve big guns to be placed in four 
triple turrets in each ship, which latter is to follow 
the classic maxim of the Italian Admiralty of possess- 
ing equal, if not superior, speed to that of any 
foreign unit of the same type in the Mediterranean, 
and is to be protected by a belt thickness up to 
13.38in. The alternative scheme of building a 
larger number of smaller vessels each carrying nine 
guns was rejected on account of the greater outlay 
per gun unit, since it was calculated that thirty-six 
such weapons could be mounted on board three large 
battleships at a less cost of about £800,000 than that 
which would be entailed by placing the same number 
on four Dreadnoughts of less collossal size. The 
general trend of European Powers towards ever- 
increasing displacements and the natural desire to 
endow its Navy with units which should not be too 
soon on the retired list added weight, no doubt, to 
a decision which represents the Italian technical 
conception of the best settlement of the eternal com- 
promise between present expense and future utility, 
between financial exigencies and longevity. 

The decision, which must have been arrived at 
with comparative ease, seeing that it was pronounced 
on the second day of meeting, is believed to have been 
practically unanimous, though it is whispered that 
a dissentient voice was heard in that of a very 
popular officer closely connected with the Italian 
throne, who based his argument on the superiority 
of the eight-gun battleship with her four two-gun 
turrets over the twelve-gun vessel with four triple 
groups. If this be true the young admiral in question 
will certainly have many sympathisers here in Eng- 
land, where even the twin-gun arrangement is accepted 
somewhat ruefully, while he bas the satisfaction of 
being backed in his own country by the opinion of 
one of Italv’s greatest technical experts, Admiral 
Giovanni Bettolo, late Chief of Staff. That gentle- 
man, as he explained to his friends after the debate 
in the Chamber of Deputies, is a believer in large dis- 
placements but not in triple turrets, which, according 
to him, do not maintain in practice their theoretical 
superiority of 1.5 to 1 with respect to their twin-gun 
rivals, in the efficient utilisation of either main arma- 
ment or indispensable weight, and this failure, 
he contends, becomes more noticeable when treating 
of weapons of so large a calibre as 15in. The 
gallant admiral, however, was not acting on the Com- 
mittee, and the three-gun turret has been adopted. 
Rightly or wrongly it certainly enjoys high favour 
with the majority of first-rate naval engineers in 





Italy. and the fact of the Commission having decided 





on its reacceptance after so short a discussion tends 
to confirm the belief that the Dante Alighieri’s firing 
trials were, as has already been stated in these 
columns, of an exceptionally gatisfactory character. 
Italian officers certainly maintain that errors of 
deviation are less frequent in the three-gun system, 
while the power of concentration on a given point 
is rendered more effective, and that, in short, putting 
aside the number of rounds fired in a given time, the 
registered hits total up to a higher figure and the 
smashing power is accentuated. Nothing is heard 
besides of the guns’ crews getting in each others’ 
way, and it may therefore be presumed that, in the 
Dante’s trials, the evil, which seems to have been so 
much to the fore in the case of the German experi- 
ments, was eliminated. Italy has therefore decided 
on her new type of vessel for 1913 and has adopted 
as her motto not “a lesser number of the heaviest 
guns,” but “the greatest number of the greatest 
weapons” as yet known. 

Having resolved, however, on the type of vessel 
to be built, it is necessary to build it as quickly as 


possible. Here another problem confronts the Italian 
Admiralty. The delays in consignments connected 


with the 1909 class have, as it seems, been worse 
again than those which we justly deprecate on this 
side of the Channel. To ensure more prompt delivery, 
orders for guns and armour were placed abroad, but 
the hybrid plant of free trade appears not to have 
flourished in a Protectionist climate, for the Terni 
Works, though two months behind their time, repre- 
sent the soul of precision in comparison with the 
unpunctuality of an American house, and, un- 
fortunately, with that of two great English 
houses also. It is on account of these short- 
comings, produced in part perhaps by the simul- 
taneous armament of all nations, that the Doria and 
Duilio will, as has been said, not be promoted to a 
calibre of gun superior to that of 12in., and the prob- 
lem of combatting the evil in the future is of instant 
concern to the Italian Admiralty. That body, though 
holding that its navy should possess an advantage 
over the Austrian fleet of at least 1.5 to 1, is for the 
moment in a position of inferiority to its Eastern 
neighbour on the Adriatic as regards rapidity of 
construction. The On. Leonardi Cattolica, in a lucid 
manly speech in the Chamber, admitted the justice 
of Admiral Bettolo’s complaints under this head 
with an exemplary honesty, not always to be found 
in Cabinet Ministers, which certainly gives hopes to 
his country that energetic means will be taken to 
eradicate the abuse. The fundamental cause is, 
according to the First Lord, divided responsibility 
both in the governmental technical departments 
and in the contracts. Want of cohesion in the former 
case, especially between the navy construction and 
ordance branches, militates against the drawings of a 
ship being absolutely finished before commencing 
the construction of the hull, and impedes the prepara- 
tion of accessories in advance, while the latter evil 
renders difficult the detection and punishment of the 
real culprit in cases of delayed consignment. These 
abuses, however, which represent the relics of an effete 
system, are gradually being abolished. Battleships 
are now kept on the stocks for one year instead of 
three and are completed in three and a-half years 
instead of six, as was formerly the case. The re-or- 
ganisation of the Navy Board, as proposed by Admiral 
Leonardi Cattolica, and the giving of contracts for 
the complete vessel will abbreviate without doubt 
the laborious stages between the conception and 
designing of an Italian battleship and the placing and 
fulfilment of the contracts for her construction. That 
this latter process is as yet slow in Italy may be true, 
but it is also true that the nation has little to com- 
plain of with regard to the efficiency with which it 
is carried out. Good material and technical building 
capacity have been proved to the uttermost and not 
found wanting in the cases of the Pontiere and 8. 
Giorgio, for both ships have, without undue expense, 
been restored to their primal conditions after their 
unwelcome meetings with Mother Earth. The 
ordnance department, too, seems equally satisfactory 
in this respect, since the Minister stated in his speech 
what he stated to our representative in October, that 
no accident had occurred to the navy guns during the 
Tripoli campaign, though 32,046 shots had been fired 
from them. 

With the third problem, that of the number of 
ships to be laid down under the new programme, it 
is not our business to deal. The speeches in the 
Italian Chamber and the influential press of the 
country show clearly that educated public opinion 
is strongly in favour of adding at least four first-class 
units to the fleet which now, with the launches of the 
Doria and Duilio, assumes the form of a homogeneous 
aggregate after passing through the transition period 
of which the four Vittorio Emanuele and four S$. 
Giorgio types were the outward visible signs. Nor 
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do patriotic aspirations assume a vapid or aggressive 
form, for the nation is ready to pay for what it 
demands, and aptly reminds its legislators that almost 
nine hundred miles have been lately added to an 
already lengthy coastline. The Prime Minister, Signor 
(riolitti, was perhaps merely feeling the pulse of the 
country when he made the speech which closed the 
debate, for, as far as outward appearances were con- 
cerned, he certainly seemed to discourage the general 
enthusiasm. Hurried expansion, he said, was always 
succeeded by depression ; navy constructions should 
be continuous and not spasmodic. With these 
statements it would be hard to differ, and we also 
should be the first to encourage an attempt at dealing 
with that problem whose solution is now puzzling 
the English nation, the problem of how to possess 
a strong navy without paying for it; for such, in 
Italian eyes, appears to be the outcome of Signor 
Giolitti’s Delphic sentence: ‘‘ The ordinary navy 
estimates are sufficient.” At the same time it is not 
our duty to criticise but to record, and the general 
opinion of the Italian Chamber on the subject of 
Italy’s navy may be gauged by the cheers which 
greeted the closing words of Admiral Bettoli’s speech : 
‘* We synthesise our programme in this ery : ‘ Ships ! 
Ships ! Ships !’ 


Wages in Shipyards. 


SurpyarD workers, like miners, are running away 
with the idea that their employers are making almost 
fabulous profits. Within the last two years the ship- 
building employers have conceded three general 
advances of ls. per week on time wages and 5 per 
cent. on piecework rates. This, on piecework earn- 
ings of, say, £3 a week, is no less than 9s. That is 
more than enough to cover the rise in food prices 
about which we hear so much. Application is now 
being made for another general advance, besides 
special advances on riveting rates and in respect 
of plating Isherwood boats. The time is ripe for a 
note of warning. The shipyard men need not be 
surprised if the employers resist this latest demand, 
while they may be sure that if the demand is met just 
now the concession will only be temporary, for the 
employers will press for a general reduction all the 
sooner when the current pressure of work relaxes. 


And the relaxation may come a good deal 
earlier than most people imagine. For some 
time new. vessels have been ordered at a rate 


well in excess of what may be termed the natural 
growth of trade. The prospective opening of the 
Panama Canal, to mention only one point, has 
prompted orders for more new tonnage than is war- 
ranted. The growth of trade through the new canal 
will be gradual—there can be no great and sudden 
expansion. Much traffic may be diverted, but the 
volume of general international commerce will not 
be instantly and largely increased. Moreover, the 
current trade boom may well be spent, and depression 
prevail when the Panama Canal is opened. It may 
be that many vessels now on the stocks, for the 
completion of which shipowners are pressing, will not 
really be wanted when they are finished, while the 
abnormal price of raw materials is already beginning 
to check the flow of new orders. 

Apart from these larger speculations, however, we 
must try to correct certain misconceptions regarding 
the general wage problem. The men think that such 
abnormal profits are being made that demands for 
further wage advances are entirely justifiable. If 
this latest demand is refused or resisted the men will 
at once denounce their employers as unreasonably 
avaricious, and may possibly go on strike. Here two 
points must be made clear—first, that shipbuilders 
are not making abnormal profits; and, secondly, 
that the concession of another advance of wages 
would mean more lost time. Taking the last 
point first, it may be observed that current 
shipyard rates are so good that platers, framers 
and riveters in many yards are not averaging more 
than four days a week. To many of these highly paid 
men every advance of wage rates means an increase 
of absenteeism. While employers are being penalised 
in respect of delays in the completion of vessels, 
workmen are habitually taking days off to spend their 
superfluous money. Thus employers are not merely 
called upon to advance wages, but to put further pre- 
miums upon lost time and costly delays. That we 
are not exaggerating this point may be gathered 
from the fact that the largest shipyard union, the 
Boilermakers’, has felt constrained in a recent report 
to call special attention to members leaving work 
unfinished and losing time, pointing out that “‘ such 
conduct is injurious, not only to the men directly 
guilty, but also to their mates and the union.” Mr. 


(i. B. Hunter, of Messrs. Swan, Hunter and Wigham 
Richardson, has recently mentioned that the riveters 
employed by that great firm do not average more 





than four days a week. After allowing for bad 
weather and other hindrances, the lost time is 
unreasonable, and it is largely the outcome of high 
wages. 

On the question of profits we note that a report of 
the Boilermakers’ Union says that the shipbuilders 
are “having the time of their lives.” The idea is 
that because a record tonnage is being launched 
record profits are being made. If this were true it 
would hardly justify a fourth advance of wages during 
one spell of activity. There are years when profits 
are meagre. There are years when there are no profits. 
Obviously, if the abnormal profits of abnormal years 
are all to go to labour there will be no surplus for 
improvements and extensions of plant. If capital 
does not get a good return in a good year, to balance 
the bad return of a bad year, and so make a fair 
return spread over all years, the industry upon which 
labour depends must wither and die. Even if current 
profits are abnormal, that is not in itself a reason for 
a fourth general wage advance. Wages are abnormal 
without this ptoposed fourth advance. But, as a 
matter of fact, shipbuilding profits per ton are in no 
way abnormal. Many contracts were taken at quite 
normal figures, and have had to be worked off with 
abnormally dear raw materials. During the last 
twelve months—these booming months—several ship- 
builders have made less than average profits. In 
reviewing business at the close of last year, 1912, 
our contemporary, Fairplay, declared that ** in ship- 
building pure and simple the larger portion of the 
shipbuilders in this country have carried on their 
business this year at a loss. The concerns 
which have made large profits have obtained these 
from other branches than shipbuilding.” Particulars 
have been given recently of cases where builders, 
after taking contracts on the basis of prices current 
in the late months of the previous year, have had 
to build the boats with materials advanced by 40 per 
cent. This brings us to another point. The men and 
their leaders assume that because there is an unusual 
battleship tonnage under construction shipbuilders 
must be doing well all round. As a matter of fact, 
the ordinary builders are worse off, for the big naval 
demands send up the prices of all kinds of shipbuilding 
materials and labour. A few firms may get the benefit 
of the profits that are derived from naval work, but 
all have to bear the increased cost of merchant ship- 
building. It is really labour that gets the lion’s share 
of the money involved in naval construction, just 
as labour gets the biggest share of the proceeds of 
most industries. A review of the balance sheets of 
all the companies in the trade would show that the 
net dividends do not average more than about 5 per 
cent. per annum, and as it takes about £200 of capital 
to employ one man, the shareholders do not get more 
than about one-tenth as much in dividends as the 
workmen get in wages. Relatively to capital, labour 
is well paid, and any efforts to force up wages beyond 
reasonable levels will defeat their own object. 


Motor Car Gearing. 


No portion of the anatomy of the motor car has 
been more discussed perhaps than the means of trans- 
mitting the motion of the crank shaft of the engine to 
the road wheels. Briefly, three distinct periods of 
motor car transmission have existed. First, the chain 
drive period ; secondly, the bevel gear period; and 
thirdly, though possibly not the ultimate solution, 
the worm gear period. In the first of these we had 
a fixed and solid rear axle and the road wheels were 
separately driven by pitched chains from a differential 
shaft in the change speed gear-box. This system left 
nothing to be desired as regards certainty and effi- 
ciency. But chains did not receive the same degree 
of cousideration that was meted out to other vital 
parts of the transmission system. They were gener- 
ally left quite unprotected, frequently never lubri- 
cated, and were exposed to the evil effects of dust and 
mud raised by the wheels. The consequence was 
that chains became noisy, although the noise was 
not so noticeable until the science of engine building 
enabled the production of such silent motors as we 
are now accustomed to. Then it became necessary 
to look round for some other means of transmitting 
the revolutions of the crank shaft to the road wheels. 
This necessitated the live axle and the bevel drive, 
and many designers looked upon this as the final 
solution of the problem. The change, however, was 
not made without serious troubles, as the design and 
production of a satisfactory live axle and differential 
gearing were not easy of attainment. The necessary 
reduction of speed from the gear-box to the axle could 
only be effected by the introduction of a compara- 
tively large crown bevel wheel. Not much trouble 
was met with in the production of this until the case- 
hardening process was encountered, and this has 
all along proved a troublesome process which many 





motor car builders have not yet successfully overcome, 
Although many ideas have been tried to prevent dis- 
tortion of the wheel during the case-hardening pro- 
cess, it seems to be a matter of chance whether or 
not a true running wheel results. This is a difli- 
culty which, we understand, the American motor car 
builders have overcome by subjecting the bevel wheel 
to several heatings and coolings. The distortion of 
the crown wheel again brought troubles in the shape 
of noise and sometimes fractures, which resulted to 
a large extent in the supersession of the bevel drive 
by worm gear. Two British firms, it is true, were 
early in the field with the worm-geared axle, but this 
system of gearing was regarded very sceptically for 
some years, until it was found that this method of 
gearing was the most silent and lent itself to ease of 
assembly. Some four years ago motor car builders 
generally awoke to the fact that the worm drive 
was the correct thing, with the result that the 
bevel seemed likely to be placed quite in the back- 
ground. But there are worm drives and worm drives, 
and many users of motor cars found out to their cost 
that the evils of the bevel drive were slight coi- 
pared to those of the worm gear when badly produce! 
and inefficiently lubricated. 

Mr. F. W. Lanchester, who was the pioneer of tlie 
worm-geared motor car, in a paper which he rea 
before the Institution of Automobile Engineers 
recently, gave particulars of some tests of worm gears 
which have been carried out at the National Physica! 
Laboratory on a machine specially designed for the 
purpose, from which it would appear that the average 
efficiency of this particular worm drive was found tu 
be higher than is usually supposed—actually near, 
95 per cent. Even at low speeds and under heav\ 
loads, when worm gears are expected to be inefficient 
he found the lowest efficiency to be as high as 4%. | 
per vent., while at normal speeds of from 20 to 25 
miles per hour the efficiency rose to over 95 per cent. 
If these figures had been given to the world by some 
makers of gears they would have been received with 
considerable incredulity, for it is obvious that they 
leave very little margin for superior efficiency of the 
bevel gear. But Mr. Lanchester was not out for the 
purpose of glorifying the worm gear in general. He 
claims that these wonderful results are only obtainable 
with the worm gearing which is associated with his 
name. We refer to the gear in which both the worm 
and wheel have hollow faces, and not that of the 
parallel type. Briefly, the reason given by Mr. 
Lanchester for the superiority of the hollow worm !s 
the manner in which the lubricated surfaces sweep 
across each other in their engagement period. 11 
seems that the oil squeezed out from the region under 
a pressure amounting in some cases to as much as 
2 tons per square inch, takes its place at the point 
where the pressure is about to be applied. In the 
case of the parallel worm, however, it is said that the 
travelling oil film begins to break down at much 
lower loads. hence the loss in efficiency. In 
the Lanchester gear the worms and wheels are 
each hobbed on a special machine. In this the cutter 
head and blank are both positively rotated, the 
machine being fitted with change wheels to give the 
ratio desired. The hobs or cutters are generated 
initially on the same machine as that on which the 
gears are finally cut. The generating process is 
essentially unsymmetrical. the worm form being first 
determined by a single tooth or fork cutter and the 
form so prepared being “gashed” in a_ mulling 
machine, “ backed off” and corrected to form the 
master hob, of which the actual working tools are 
copies. From the master hob so obtained a counter- 
part biank in tooi steel is cut, which is similarly 
gashed and backed off, the cutter so produced being 
likewise only employed for the production of working 
tools. The original pair of master cutters is never 
used except for the production of working cutters. 
In the case of standards for which it is anticipated 
large quantities may be needed, the original cutters 
are calied the grand master cutters, which in turn 
are only employed for making master cutters, and 
these in turn again are only employed to make the 
working cutters. This elaboration is scarcely neces- 
sary, as one pair of master cutters may be made re- 
sponsible for at least 50,000 pairs of gears without 
serious inaccuracy, and each set of working cutters 
is said to be good for 1000 to 2000 sets of gears. 

In the tests which have been carried out with the 
hollow worm it was found that the loss of efficiency 
at reduced speeds is far less than previously supposed. 
At the lowest useful motor car speeds Mr. Lanchester 
says it rarely falls below 94 per cent. As regards 
lubrication, the main conclusions which Mr. Lanchester 
arrived at are :—(1) That in general mineral oils are 
very inferior to animal or vegetable oils; (2) that 
the viscosity of the oil is little or no guide in the selec- 
tion of an oil for the purpose in question ; and (3) 
that the efficiency may be lowered by the presence 
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of too much lubricant in the gear-box. It was also 
proved that the best efficiencies are obtained with a 
certain” perceptible tooth clearance, the best for 
motor cars appearing to be about yin. It is 
interesting to note that another well-known firm 
of gear cutters, Messrs. David Brown and Son, 
who specialise in the parallel worm, do not consider 
Mr. Lanchester’s tests conclusive regarding the rela- 
tive merits of the two forms of worm gear, and have 
offered to submit their parallel type to a comparative 
trial with the Lanchester pattern. The Daimler Com- 
pany has offered the loan of a machine on which the 
tests can be carried out, and the results will be watched 
with considerable interest not only by motor car engi- 
neers but by mechanical engineers generally. 
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Greece of the Twentieth Century. By Percy F. Martin. 
London : T. Fisher Unwin, Adelphi-terrace. Price 
15s. net. 


Tis is an interesting book, and though it does not 
pretend to be specially written for engineers, it is full 
of data, statements and descriptions which should 
be of value to engineers and especially to those engaged 
in certain branches of manufacture. To some of these 
things we refer in what follows. 

Greece of the present-day is, in reality, quite a 
small country, measuring as it does with the inclusion 
f Thessaly, just under 25,000 square miles—a 
little more than one-fifth of the area of the British 
[sles and smaller by 5000 square miles than Scotland. 
Its population, according to the figures of 1907, 
was 2,631,952. It is probably safe to take it as even 
now not exceeding 2? millions, Eighty years ago 
this country was desolated. Except perhaps in some 
of the more remote mountain regions and upon a few 
of the smaller islands of the Aigean Sea, there was 
not to be found a single vine in the country. Every- 
thing had been ruthlessly, wantonly destroyed by the 
Turks. The ports had been reduced to a state of 
complete ruin. All the roads were encumbered with 
rocks and ruins from the thoroughfares which had 
heen destroyed, and were so seriously inundated 
during the rainy seasons that passage was practically 
impossible. The Mussulman, in fact, to use Mr. 
Martin’s own words, “left it nothing whatever to 
call its own but the bare earth and the barer moun- 
tains, having swept from their surface every vestige 
of cultivation and vegetation, to the very trees and 
shrubs which they uprooted or burned, while hardly 
one house in the whole country was left without 
suffering damage of some kind.” A sorry picture 
this, truly ; but in comparison with it the present 
prosperous condition of the country as described 
by Mr. Martin, shows up in all the brighter colours. 

Let us instance some of the changes. The popula- 
tion has increased by approximately two millions. 
The budget from being 16,118,533 drachme in 1837 
rose to an estimated amount of 143,613,645 drachmex 
last year. Since 1852 over 150,000,000 drachmze 
have been expended on roads which will now, accord- 
ing to Mr. Martin. compare favourably with those 
of any country in the Near East. A like sum has 
been expended on marine engineering, and now the 
Pireus ranks fourth among Mediterranean ports. 
Moreover, the Greek coast is, according to some 
authorities, better lighted than that of any other 
country. The tonnage of the mercantile marine 
has risen from 4500 in 1837 to nearly 400,000 tons 
to-day. The trade in currants in 1837 was estimated 
at 22,000,000 (Venetian) Ib. In 1910-11 the yield 
was 323,000,000 (Venetian) Ib. In the latter year 
4,000,000 hectolitres of wine were produced. Ibrahim 
Pasha is said not to have left a single olive tree stand- 
ing, yet in 1910-11 the production of olive oil was as 
much as 83,000,000 litres. These few figures serve 
to show the immense strides made by Greece since 
it won its liberty. It is to the rejuvenated Greece 
of to-day that Mr. Martin introduces us, and he dwells 
with admiration upon the whole-hearted and unselfish 
endeayours which the inhabitants one and all have 
evinced in bringing about the change. ‘‘ History,” 
he says, ‘“‘ contains few greater object-lessons, nor 
any more pathetic in intensity of purpose, than 
this persecuted but indomitable nation of heroic 
tradition, shattered and dispersed as it was, after 
several decades of desperate struggles for freedom, 
combining with one mind and with one will to rebuild 
its ruined habitations and to restore to the Fatherland 
some semblance of its former greatness.” 

We cannot go with Mr. Martin over all the ground 
he traverses. A good deal of space is naturally 
devoted to political, domestic and financial questions 
with which we have no concern. The short chapter 
on posts, telegraphs and telephones is interesting, 
but its subject matter is statistical rather than tech- 
nical. The remarks concerning newspapers are 
amusing. The Greeks, we learn, are perhaps the 
most avid readers of newspapers of the nations of 
the universe. Practically every man, woman and 
child who can read at all peruses a newspaper at 
least once a day. One might suppose, remarks Mr. 
Martin, that “with such omnivorous patrons, the 
newspapers would derive a roaring trade and enjoy 





an enormous advertising revenue. But, as a matter 
of fact, they do neither.’’ The reasons for this are 
three-fold. First, nearly all newspapers are sold at 
only one half-penny ; secondly, one copy of a journal 
is passed from hand to hand and often finds as many 
as a dozen readers ; and, finally; the art of advertising 
is little understood, as yet, and beyond an occasional 
display advertisement of some bank, there are few 
really paying announcements inserted in Greek 
newspapers. 

Three chapters are devoted to railways, and in 
them are given very fairly detailed descriptions of 
all the lines in the country, with their lengths, gauges, 
history, financial position, &c. In the construction 
of some of the lines considerable difficulties were met 
with. We may refer to one instance, namely, the 
Bralo tunnel, which is 2109 m. (just over 1} mile) 
long, and 409 m. (nearly 1350ft.) above sea level. 
Not only was water in considerable quantities met 
with during the progress of this tunnel, but the 
whole physical formation was unfavourable. The 
country in the neighbourhood shows signs of fairly 
late disturbance, and, as a fact, in the centre of the 
tunnel some 300ft. below ground level, portions of 
trees, still in a state of excellent preservation, were 
found. In spite, however, of the bad nature of the 
ground traversed, the junction of the two adits of 
the tunnel met exactly where expected and at exactly 
the same levels, whereas the centre line was only 
4 em. out. This result was achieved, Mr. Martin 
explains, notwithstanding that the tunnel had two 
reverse curves in it. We may mention that Mr. 
Martin referred to this tunnel in the notes which he 
wrote for us during his recent stay in the Near 
East, and we have observed several other matters to 
which reference has also been made by him in our 
columns. 

After a chapter on the mercantile marine in which 
the expansion of Grecian trade but the reduction in 
British shipping, are brought out and a short mention 
made of the Corinth Caval, we come to three chapters 
on agriculture and allied matters, and these are in 
some respects, the most important in the book. We 
are told of the positions held by wheat, barley, oats, 
maize, &c., and remarks are made with reference to 
the breeding of cattle, sheep, pigs and goats. But 
by far the most important products of the soils are 
olives, grapes, currants, tobacco and cotton. 

Greece, according to Mr. Martin, possesses excep- 
tionally favourable cotton growing capabilities. In 
whatever part of the country it is planted, herbaceous 
cotton thrives, but above all it prospers in the plains 
of Argoli, Thessaly, Borotia, Messenia and Laconia, 
and in the gean, Ionian and other islands. Suffi- 
cient cotton for home consumption is always grown, 
and of late years exportation has been carried on. 
It is fully anticipated that in two or three years’ 
time some 250,000 acres of cotton lands will come 
under cultivation, and these should represent a 
return, taking the average of the last two or three 
crops, of from £2,400,000 to £3,200,000 at the present 
low prices. 

As regards the mining industry, this at the present 
time appears to be doing little more than hold its 
own, though there are those who think that it is destined 
yet to play an important part in the future economic 
development of the country. In 1910 the total output 
of minerals of all kinds amounted to just over one 
million tons. The ores and raw materials produced 
are, according to Mr. Martin, chromite, copper. 
emery, iron, manganese, pyrites, lead, lignite, mag- 
nesite, nickel, sulphur, zinc and marble. 

The question of labour next claims attention, and 
Mr. Martin discusses it in its various aspects, but 
lack of space compels us to forego mention of what 
he says. We must pass on to something much more 
important from the point of view of our own country. 
Great Britain at present stands foremost in the 
import as well as in the export figures of the trade of 
Greece—but the bulk of trade is growing less, 
whereas that of several European competitors is 
creeping up. Mr. Martin says that the reason is 
to be sought in the same old direction—the supineness 
of the British manufacturer, who will keep on quoting 
in tons, hundredweights and quarters and in pounds, 
shillings and pence. The English commercial traveller 
is, he says, as extinct a visitor as the dodo, whereas the 
German or American commercial representative is 
ubiquitous and is “‘ prepared to quote for anything and 
everything, no matter whether his firm make it 
or not, and to submit his prices in the language and 
the easily computed figures of the country, at the 
same time offering terms of purchase and facilities 
of payment such as no British firm would consent 
even to discuss.” Mr. Martin points out many 
directions in which British trade could be readily 
increased if other methods were employed. The 
supplier of machines must, he urges, send competent 
mechanics to erect and start his machinery and to 
work it for some time, and he must be prepared to 
give credit. Two examples are cited. A British 
hardware firm for an amount just less than £18 asked 
for cash on receipt. A similar German firm for an 
amount nearly fifty times as much allowed the pay- 
ment to be spread over two vears. Mr. Martin ex- 
plains that for this and other causes British manu- 
factures, though fully recognised to be the best, 
are passed over for others not so good but more easily 
obtainable. Our manufacturers will do well to take 
his words to heart. There are those, we well know, 





who study the wishes and customs of their foreign 
clients just as keenly as do any of the German or 
American houses; but there are those who do not, 
and to these we commend the present book. 

We have only been able to deal very briefly with a 
few of the many different subjects which find a place 
in this book ; but we can say of all of them that they 
are put forward in a plain straightforward way and 
in language which there is no mistaking. The style 
is lucid and all the way through the subject matter 
is thoroughly readable. Mr. Martin errs, if anything, 
on the side of enthusiasm. The reputation of the 
modern Greek for honesty and other virtues is 
anything but good, but setting this aside, Mr. Martin 
has made it clear that the increased commercial pros- 
perity of Greece in the near future is an eventuality to 
be counted on, and that there are many openings for 
British enterprise. 


SHORT NOTICES. 

The Science of Illumination. By Dr. L. Bloch. Trans- 
lated by W. C. Clinton. London: John Murray, Albe- 
marle-street, W. 1912. Price 6s. net.—During the 
last few years Dr. Bloch has devoted himself to the task 
of making actual measurements of illumination, and to 
the question of its predetermination. The results of his 
researches are set out in the present volume. He deals 
with the estimation, calculation, and measurement of 
illumination. The first part of the book is devoted to 
the explanation of fundamental principles. Methods of 
determining mean spherical and mean hemispherical 
candle-power are then considered in some detail. A 
number of well-executed diagrams illustrate the text, 
and the aid of the caleulus has had to be invoked in the 
solution of some of the problems involved in the explana- 
tions. There are six chapters and an appendix. The titles 
of the former are as follows :—‘* Fundamental Units in 
Illumination ;*’ ‘‘ Measurement and Calculation of 
Luminous Intensity or Candle-power ;”” “‘ The Estimation 
of Illumination ;” ‘‘ The Calculation of Ihumination ; ” 


“The Measurement of Illumination ;* and * Indirect 
Lighting.” 
Notes on Foundry Practice. By J.J. Morgan. London : 


Charles Griffin and Co., Limited, Exeter-street, Strand, 
W.C. 1912. Price 2s. 6d. net.—This little book gives 
a general description of the methods of, and information 
as to the materials used, and the methods followed 
in ironfounding, and in bronze and phosphor-bronze 
casting. The first-named is dealt with at some 
length, the last two more briefly. The book is intended for, 
those engaged in foundries, technical students, metallur- 
gists, draughtsmen, engineers, and others. It is divided 
into twenty chapters, the first five of which deal with pig 
iron and its constituents. Chapters follow on shrinkage, 
changes due to remelting, moulding sands, openers, 
binders and facings, and foundry furnace. Mixing is then 
discussed, two chapters being devoted to it, and the 
remainder of the book is given to moulding, moulding 
tools, moulding machines, and castings. The explanations 
given are clear, but, naturally, seeing that the type is large 
and that there are only just over one hundred pages, they 
are not very detailed 
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THE RAILWAYS OF INDIA.—II. 

THE former article on this subject was intended 
to deal only with the broader questions of control 
and management. I there endeavoured to define 
the main factors which make it possible to carry 
nearly 400,000,000 passengers annually at less than 
one-fifth of a penny per mile average for all classes. 
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(4) The cheapness of labour, and also the economy 
of it as instanced in the matter of station porters. 

(5) Long distances. The average distance travelled 
by passengers of all classes is 37 miles, and the average 
distance over which a ton of goods is carried is 187 
miles. During 1911 the aggregate tonnage of goods 
moved was 71-27 millions. 

(6) And—this was not referred to in the previous 
article—the practically level roads over nine-tenths 
of the entire system. 

The standard gauge for Indian railways is 5ft. 6in. 
The weight of rail on the standard gauge is generally 
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stock for the one gauge is useless for the other. Had 
the enormous development of the present time been 
foreseen doubtless the standard gauge would have 
been adhered to throughout. But the metre gauge 
has got a hold, and it would mean a big and expensive 
change to do away with it. Every year, still, a cer- 
tain proportion of new way is built on this gauge in 
the shape of extensions. 

Light feeder railways are now of 2ft. and 2ft. 6in. 
gauges. One of the former, the Darjeeling—Himalayan 
Railway, presents very special and interesting fea- 


tures. The line is only 51 miles long, and in about 





DARJEELING RAILWAY—DOUBLE SPIRAL LOOP 


and goods at the average rate of just under 3d. per 
ton-mile, and at the same time to pay interest on all 
capital outlay, keep everything up, and have a balance 
of five million pounds left for the benefit of the public 
exchequer. These factors are briefly :— 

(1) The low capital outlay resulting mostly from 
free or cheap land and easy country. 

(2) The absence of destructive competition con- 
sequent on State ownership. * 

(3) Company management under Government con- 
trol, which induces a healthy rivalry in the matter 
of costs, while throwing the onus of any inadequacy 
in the service of the public on the Government. 





* No. III. appeared March 14th. 


from 70 lb. to 80 1b., but in some cases, notably on 
the East Indian Railways, the weight is being in- 
creased to 100 lb. 

Wooden sleepers are still largely used, but the built- | 
up cast iron sleeper of the ** pot” type, but flat under- 
neath, the ends being joined by a bar forming a dis- 
tance-piece, is fast replacing them. 

There are few distinctive features of construction. 
Except on the “ghats” or hills which skirt the 


coast line, the country is flat and the gradients and | 


curves consequently easy. je 


There are several thousands of miles on the metre 
gauge—3ft. 32in.—and in some cases the same com- 
pany has to change everything from the 5ft. 6in. 
gauge to this one. Of course, the whole of the rolling 


| than 7 


DARJEELING RAILWAY—SINGLE SPIRAL LOOP 


35 miles it rises 7000ft. The distance from the level 
to the summit, ‘‘ as the crow flies,” cannot be more 
or 8 miles. This is a remarkable piece of 
engineering, not so much for the way it overcomes 
obstacles as the way in which they are avoided. There 
is no tunneling and there are few cuttings. The 
mountain side is cleared away till enough room for 
the line is obtained, and some walling is done on the 
lower side. 

An‘ even grade of 1-26 would just rise 7000ft. in 
35 miles, but there are some places where it was 
impossible to stick to the mountain side owing to 
deep gorges and precipitous ledges, These are 
negotiated by “reversing” stations and “spiral 
loops,” as shown in the accompanying photographs— 
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re produced above. The radius of the curve on the loops 
is only 60ft.; indeed, it is 58ft. in one place, and the 
possibility of saving this 2ft. made the project possible. 

The backward length of the reverse is necessarily 
short and the grade less, owing to the danger of 
uncovering the crown of the fire-box in going back. 
lor this reason all trains are brought down with the 
engine and tender first. 

Only hand brakes are used, and in addition to the 
engine brakes there is a brake on each vehicle and a 
man in charge of it. 

The engines are of the tank type, four-coupled, with 
cylinders 12in. by 14in, stroke. The driving wheels 
are 2ft. diameter with 5ft. 6in. centres. The speed 
averages 12 miles an hour. 


| 


| against some of the principal railway companies in 


| also sent me some photographs of the shops of which 


| Indian Peninsular Railway. 


The rails are of special shape to fit exactly the | 
flanges of the wheels, and the adoption of this exacti- 


tude has saved much friction and wear. 

Altogether this railway has a fascination quite 
uncommon, and appeals to one in its very simplicity 
us a triumph of engineering genius. Most engineers 


esting statement showing comparative cost per train 
mile of expenditure on repairs and renewals of rolling 
stock for the year 1911 on the East Indian Railway, as 
the United Kingdom, which speaks for itself. He has 
I hope you can reproduce a selection. 

I cannot close this article without acknowledging 
the courtesy and great kindness I received from the 
railway authorities everywhere. Especially should I 
mention my indebtedness to Sir T. R. Wynne, Presi- 
dent of the Railway Board, and to the agents and 
chief officials of the East Indian Railway, the Bombay, 
Baroda, and Central India Railway, and the Great 


Mr. Dansy’s ANSWERS TO QUESTIONS (1), (3) AND (4). 
(1) Comparative Cost of Rolling Stock Imported and Made 
Locally. 

Carriage fittings are always imported, but the bodies are 
built at Lillooah from Burma teak. Upper and lower class 











EAST INDIAN 
with big difficulties to overcome and plenty of money 
behind them can make cuttings and tunnels 
bridges which command admiration, but the man who, 
while affording facility enough, can circumvent oppo- 
sition without these is a natural genius and a great 
engineer. 

The Darjeeling-Himalayan Railway was com- 
menced in 1879. The Government had the option 


and | 


of purchasing at the expiration of twenty-five years | 


reckoned from May, 1884, on paying its value as a 
dividend earning investment plus 20 per cent. of 
that value. At the expiration of the period the per- 
centage of net earnings to the total capital outlay 
was 11-66, and the Government declined to exercise 
its option. It is therefore one of the few private 
railway concerns still remaining in India. 

I am much tempted to describe other and larger 
railways, but must content myself with sending you 
some photographs from which you will be able to 
select as space permits, with some notes and descrip- 
tions of railway workshops which have been very 
kindly prepared for me by the companies themselves. 

Generally speaking, all locomotives are imported. 
and almost all come from British makers. The 
frames and wheels and axles of rolling stock are 
imported, but all woodwork is made locally. Renewals 
for locomotives are also made locally. Every com 
pany and State-worked line has large workshops, and 


the composition of the labour forces may be gathered | 
from the fact that there are 563,030 men employed | 


on all the lines made up as follows :—Europeans, | 
7699; Anglo-Indians, 9877; Indians, 545,454. | 
Engine drivers are about 25 per cent. Europeans, 


and the remainder Eurasians and Indians. 


On the occasion of my visit to the works of the | 


Kast Indian Railway Company—which, by the way, 
are the largest in India—I asked Mr. Charles G. H. 
Danby, the carriage and wagon superintendent, a 
number of questions, which he has very kindly taken 
pains to answer very fully for me. The questions 
turned on :— 

(1) Comparative cost 
and made locally. 

(2) Comparative output of 
workmen. 

(3) Proportion of European aud East Indian work 
men to native workmen. 

(4) Estimate of rolling stock for next three or five 
years, and what proportion will be imported. 

(5) Piecework results in getting work out of natives. 

(6) Life of locally made carriages and wagon 
against the imported vehicles, 


of rolling stock imported 


Indian and English 


Ss 


Tare Tare T are 
7} tons.) 9 tons. i tons. 
(A) Rs. | Re. | Re. 
| Cost of imported fittings (including 
paint) . 1980 2850 2130 
Cost of timber (Aus tralian) for "floor 
boards, &e - | 90 
Cost of labour for erection (ine luding 
European subordinate supervision ) 75 a 90 
Total ‘ 2055 2940 2310 
(B) Rs. Rs. Rs. 
| Cost of imported raw materials (includ - 
ing paint) 1440 2250 | 1620 
Cost of timber (Australian) for. floor 
boards, &c. 90 - 105 
Cost of labour for building (including 
European subordinate supervision) 270 255 315 
Total 1800 2505 2040 


Mr. Danby has sent me a statement giving informa- | 


tion for items (1), (3), and (4), which I attach. 


With | 


regard to the others, he replies that No. (2) is about | 


2 and 3 to 1 in favour of the Englishman ; No. (5), 


the introduction of piecework has resulted in about | 


50 per cent. more work being obtained from the 


Indian workmen ; No. (6), the life of carriages and | 


wagons manufactured at home or in the country is 
the same. He has also sent me an extremely inter- 


| 


RAILWAY—VIEW OF CARRIAGE AND 


| (3) Proportion of European and East Indian Workmen to Natives. 
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bogie vehicles, 62ft. long, cost Ks. 22,500 and Rs. 13,500 each 


seupectively, Viz.:— 


| Upper class | Lower class 


Particulars. fitted with | fitted with 


| electriclight; Pintsch’s 
and fan. gas. 
| Rs. Rs. 
Cost of imported fittings — | 
paint and trimmings) . . 14,700 9,000 
Cost of timber . ‘ 3,300 | 2,700 } 
Cost of labour (including ‘European| | 
subordinate supervision ) se 4,500 1,800 
Total 22,500 13,500 


The following memoranda shows the cost of (A) iron wagons 
erected from imported fittings, compared with the cost of (B) 
similar w agus built from tadaaeare raw materials :— 





\ ‘overed 


Open —— wagons. 


Particulars. 








Nore.—The figures quoted include the cost of vacuum brake 
fittings in the case of the higher tared open wagons only. 
Open wagons not fitted with floor boards have iron 
floors. 


Lillooah Workshops. 
(a) Number of Europeans and East Indians 


employed (including 22 ee) 91 
(b) Number of natives employed ; 5505 
(c) Percentage ot (a) to (b) = 1.65 
Outstations. 
(d) Number of Europeans and East Indians 
employed 53 
(e) Number of natives employed — 2355 


(f) Percentage of (d) to (e) = 2.25 


Memorandum. Carriages. 





(1) Total constructed stock at 
31:3: 1913 (estimated) 2347 25,757 
(2) To be construeted :— 
During 1913-14 31 5,068 
1914-15 _- 5,380 
1915-16 5,381 
(3) ‘Total constructed stock at 
31:3: 1916 (estimated) 2378 .. 41,586 


mie Estimate dhsd Rolling Stock fort the next Fives: Years. 


| 











Carriages. | Wagons. 
Particulars. Open Brakel 
Four and | vans 
Bogie.|wheeled. | Total.|covered| &e. | Total. 
}@ wagons. 
1913-14. 
Additions 30 1 31 4958 110 5068 
Renewals 65 44 109 655 2 | 657 
Total 95 45 140 | 5612 | 112 | 572 
1914-15. 
Additions : - | 5275 | 105 | 5380 
Renewals 30 30 300 | 300 
ea 5 z ee be eg ta, 
Total 30 30 105 | 5680 
1915-16. | 
Additions Pe | 5275 | 106 | 5381 
Renewals 30 30 300 . 300 
Total 30 - 30 | 5575 | 106 5681 
COMPARATIVE Cost PER TRAIN MILE OF EXPENDITURE ON 
REPAIRS AND RENEWALS OF ROLLING STOCK FOR THE 
Year 1911, 
East Indian Railway 2.98 Annas. = 2. 98d. 
Principal railway companies s in the United 
Kingdom 3 Pence. 
Great Northern .. 3.21 
Great Eastern 3.70 
Great Western 3.83 
Midland 3.83 
Great Central .. ai 4.29 
London and North- We stern 4.29 
North-Eastern .. .. 9.00 
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Chile. 


THe romantic island of Juan Fernandez, otherwis« 


known as ** Robinson Crusoe’s Island,” to is be utilised 
by the Chilian Government as a wireless mid-ocean 
telegraphy station. The materials and men for the 


construction work have already arrived, and the latter 
are now engaged upon the erection of a building of some 
sixteen rooms and offices for the machinery and electric 
plant, besides a dwelling-house for three male operators. 
The site which has been chosen for the station is at the 
summit of a prominent hill 1000ft. high, overlooking 
Cumberland Bay, and locally known as “ La Centinela.”’ 
The plant will have a working radius of 500 miles, so that 
a ship provided with wireless apparatus could be picked 
up within upwards of 1000 miles west of Valparaiso. 
Ocean wanderers out of reach S.W. of the Coquimbo 
station or N.W. of Talcahuano, will also stand a good 
chance of being picked up by the Juan Fernandez station. 

Within the past few months the Chilian Government 
has secured a promise of co-operation from Congress for 
the construction of a large number of important engineer- 
ing undertakings, including the port works at Valparaiso, 
of which details have already been given in these columns. 
As will be remembered, the sum to be expended upon the 


Valparaiso works is a little over £3,000,000, with an 
additional £1,250,000 which has been allotted to port 


San Antonio. Besides these two important 
however, the following arrangements have been 
into: — Port works at Antofagasta to cost 
£1,700,000; at Arica, £900,000; at Talcahuano, £650,000 ; 
at Valdivia, £550,000; at Llico, £500,000; at Iquique, 
£200,000; and at Puerto Saavedra, £100,000; while at 
Mejillones, a further sum of £400,000 is to be devoted to 
improving the harbour facilities. The total expenditure, 
therefore, will exceed the sum of £9,000,000, and the 
works are to be completed in periods ranging from two to 
six years, the latter being the time specified for works at 
Antofagasta. In order not to interfere with the ordinary 
financial arrangements,-or to strain the normal resources 
of the country, it has heen stipulated that the various works 
shall not be commenced simultaneously, but at different 
convenient intervals, that the whole may be com- 
pleted within nine years. - By adopting such an arrange- 
ment, the construction can be dealt with by an annual 
outlay of about £700,000. 

Even with this stupendous programme, the Chilian 
Government’s expenditure will not cease. Apart from 
the port works, provision has been made for the construc- 
tion of a number of minor railway lines, branching from 
the Longitudinal Railway to the coast, the estimated 
cost of which has been put at 2,000,000 dols. (1 dol. 
= ls. 6d.), which it it is hoped to defray out of the finances 
of the ordinary exchequer. These railway branches are 
found to be indispensable to a completely efficient working 
of the Longitudinal Railway, and they include short lines 
from the Longitudinal to the ports of Iquique, Antofagasta 
and Mejillones, in addition to a new and shorter line of 
railway between Valaparaiso and Santiago, and the exten- 
sion of the Huahfia line to Llico. British contractors 
will have an opportunity of tendering for all of these last- 
mentioned works. Due notice will be published in the 
Chilian and foreign capitals, and all tenders received will 
be opened within one year of the ratification of the law 
in the case of the Antofagasta and Arica port works and 
the wharves at Iquique and Mejillones; within three 
years in the case of Taleahuano ; within five years in the 
case of Valparaiso and Constitucién; and within six 
years in the case of Llico and Puerto Saavedra works. 


works for 
amounts, 
entered 
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Panama. 

While some foreign critics of the Panama Canal are 
busy preparing a scare account of the disasters which are 
awaiting the project, even before it can be officially opened 
—or, at the least, an overwhelming catastrophe when 
once it is opened to traftic—the work is making excellent 
progress and to the freely expressed satisfaction of the 
engineers engaged. There is in the Press a sensational 
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book which will deal in detail with the dangers awaiting 
the. Canal, the author being the distinguished French 
engineer, M. Bunau-Varilla, who has long been bitterly 
opposed not only to the design of the dam, but entirely 
antagonistic to the adoption of a lock canal. It is as 
well, perhaps, that the severe criticisms of this and of 
other engineers are to be placed once and for all upon 
permanent record, in the form of an exhaustive and 
technical description of the alleged disadvantages which 
the Canal, in its present form of construction, may be 
expected to develop. Thus, future generations will be 
enabled to decide how much and how little justification 
there has been for the optimism of the Commission of 
celebrated United States engineers who have built the 
great waterway, on the one hand, and for the unrestricted 
denunciations of the Bunau-Varilla school of critics, 
whose warnings have never cesaed to be heard since the 
project was first taken in hand by the North Americans, 
now seven years ago, on the other. It is interesting to 
note that the total cost of the construction expenditures 
upon this stupendous undertaking has been, up to the last 
day of 1912, exactly 167,048,511 dols. 

It has been decided that in order to protect the new 
piers or docks, which it is intended to build on the Atlantic 
side of the Canal, against storms, a long mole or break- 
water shall be constructed, extending out in prolongation 
of the line separating the Canal Zone from Colén. The 
length will be 1000ft., the width 209ft., and the distance 
apart 300ft. At the present time the Panama Railroad 
Company, which is under precisely the same control, 
is engaged in building one of the piers to meet its own 
requirements. The pier has a slip upon either side, and 
a 1000ft. wharf, together with the necessary mole or 
breakwater to afford protection. On the Pacifie side 
the piers for commercial use will be placed at right angles 
to the axis of the Canal, with the ends of the piers 2650ft. 
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Fig. 1—-UNDERNEATH COUNTERWEIGHT BASCULE BRIDGE 


from the centre of the 500ft. canal channel. The piers 
will be 1000ft. long and 200ft. wide, with 300ft. slips 


bet ween. 


Paraguay. 

Now that peace has again been restored in Paraguay 

for how long it is destined to be maintained, no one 
would be venturesome enough to prognosticate— the 
interrupted engineering works contemplated by the Para- 
suay Central Railway Company have been resumed. 
The first section of the branch line from Borja to Iguazt 
has already made some headway, and there are several 
other sections to be taken in hand, each 25 kiloms. in 
length. The same company constructing a large 
ferry boat at the railway terminus at Encarnacion, which 
is destined to run with full trains on board between the 
port mentioned and that of Posddos, on the opposite 
side of the river, in Argentine territory. A fresh line has 
heen surveyed between Concepcién and Horquéta, a 
distance of 50 kiloms., while another, of 30 kiloms., between 
Concepcian and Loreto, has been determined upon. The 
new steamer for the Paraguay River trade, constructed 
in Seotland, for the Mihanovitch Company, has arrived. 
and proves to be of the same type of vessel already in 
use for the Buenos Aires-Asuncién River trade. It 
of 1000 tons displacement, has a length of 250. 2ft., and a 
depth of hold of 10.7ft. A tug built by the same firm 
has been received; this vessel has a displacement of 
286 tons, a width of 26ft., and a depth of 9ft. 


Is 


Is 


Peru. 

The sugar industry is making remarkable headway 
in this Republic, and the high price of the commodity is 
inducing a number of agriculturists to enter more fully 
into the industry, with the result that increased activity 
is to be observed among the manufacturers of sugar 
machinery. Within the last few weeks a large order for 
plant has been sent to Scotland, intended for the Roma 
sugar factory, one of the model establishments of the 
country. This plant consists of an eleven-roller cane- 
grinding machine, having a crushing capacity of 1000 
tons of cane per diem, working twenty-four hours, and 
containing one Krajewski crusher with rolls 28in. in 
diameter, and 72in. in length. There are three mills, 
each having rolls 34in. in diameter, the whole being driven 
through heavy cast steel gearing by one engine, having 
a cylinder 34in. in diameter and 60in. stroke. Hydraulic 
pressure regulation is to be fitted to the top roll of each 
mill. The cane carrier will be of all stee! and of an improved 
type, while there will be intermediate carriers, begasse 
elevators and mechanical juice strainers of the most 
approved patterns, while two duplex juice pumps will 
be included. A 15-ton overhead travelling crane will 


complete an installation which will form the most import- 
ant, as well as the largest, sugar-crushing plant in Peru. 





| with the Government, and have arranged to invest about 






| manufacture of steel and iron goods, such as rails, wire, 
| girders, 


The future of the sugar industry being so bright and the 
general credit of the Republic having greatly improved 
of late, the field open to manufacturers of plant and 
equipment would seem to be particularly worth attention. 


| 
Uruguay. | 


There is a disposition to extend instead of to curtail 
the amount of national expenditure upon large engineer- 
ing undertakings in Uruguay, and in addition to the 
several new railway projects which have already been 
approved, the Government has entered into preliminary 
arrangements with the British firm of Messrs. Baldry, 
Serburh and Hutchkinson to undertake the extension of 
the Montevideo port works, a representative having 
left this country to make the necessary inquiries. Par- 
ticulars of the amount and character of the work to be 
completed have been given from time to time in the 
** Engineering Progress *’ columns of this journal. 

The South American Iron Syndicate, Limited, has 
decided to establish a large foundry in Uruguay for the 


plates and spare parts of machinery. The 
representatives of the company have taken up the matter 


1,000,000 dols., or, say, £200,000, in the enterprise. It 
will, no doubt, form part of their arrangement that 
ample protection against the confiscatory clauses, which 
have hitherto proved so disastrous to other British under- 
takings, shall be inserted in the agreement, and, if inserted, 
shall be interpreted fairly. At the present time there are 
two large contracts which have within the past two years 
been accepted from the Uruguayan Government by 
British concerns that are the subject of litigation in the 
courts of the Republic, and which have been brought | 
before the attention of his Majesty’s Government through 
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the channel of the Minister at Montevideo. In both 
instances—the contract given to the City of Montevideo 
Public Works Corporation, Limited, of which Lord 
Grimthorpe is the chairman and largest shareholder, and | 
the Neuchatel Asphalt Paving Company, Limited—the 
contractors complain of the most arbitrary treatment upon | 
the part of the Executive, and practically the whole of 
the sums so far invested are in peril. The other principal | 
British enterprises carried on in the capital of Uruguay, | 
the Montevideo Tramways Company, the Montevideo | 
Waterworks Company, the Montevideo Telephone Com- | 
pany and nearly the whole of the railway companies 
operating in the Republic, continue to suffer in a greater 
or less degree from the extreme socialistic principles of 
the present Government. An impending change in the 
administration may mean also a change in the policy 
towards foreign contractors, and in this event the many 
opportunities which the economic development of Uruguay | 
offers should not be lost sight of. | 

In the meantime a New York firm | 
secured a contract to build a small light-tower upon the | 
English Bank. The contract price is 20,000 dols., say, | 
£4000. <A native contractor has secured a concession ] 


| 


of 


engineers has | 


construct a narrow gauge railway, 8} kiloms. in length, 
forming the first section of the road Puerto del Inglés to 
Cerro-de-Pan de Azucar. The Government is upon its 
own account building a bridge 130 m. in length for erection 
at Paso del Borracho, in order to enable trains to cross 
the Tacuarembo Grande River. The cost of the bridge 
is to be 100,000 dols., say, £20,000. 


Venezuela. 
In Venezuela steady progress is being made with the 
completion of several enterprises of an engineering 


character, some of which are governmental and others 
of a private nature. Among the former are several new 
telegraph and telephone lines, while the latter include a 
new electric tramway installation in connection with which | 
an extension of the existing electric plant is contemplated. 
A contract has been signed between the Government and 
an English company to extend the Tachira Railway to 
a point known as Meseta de Cara de Poro, at which 
place a station will be built. Under an arrangement with 
the company, the Government agree3 to pay monthly to 
the company 30,000 bolivares (a bolivar is equal to about 
10d.), until the sum of 500,000 bolivares has been paid. 
On the other hand, the company agrees to expend 450,000 
bolivares upon the construction of the extension, and 
another sum of 50,000 bolivares in defence and con- 
struction work on the right bank of the Catumbo River, 
opposite to the town of Encontrados; the whole of the 
work is to be completed by December 31st, 1913. 

















| the influence of a live load. 


counterweight lever arm is increased from a to a 


BASCULE BRIDGES. 


Tue bascule bridge is by no means a modern contrivances. 
By whom and when it was invented it is impossible {o 
say, but in the castle drawbridge of medieval times \« 
probably have the original parent of the present-day 
structure. While the origin of the type is thus ancient, 
it must be remarked that the development is compara 
tively recent. More than any other form of bridge th 
bascule had to await the advent of iron and steel as prav- 
tical building materials before it could make any great 
advance. So long as stone and wood were the only su!, 
stances available to the bridge builder it was impossil|. 
for him to construct bascule bridges for anything else 
than short spans and light loads, as, for example, for canal 
purposes. 

Since the construction of the Tower Bridge across thio 
Thames, a particularly noticeable example of this typ. 
of bridge, the bascule principle has, more especially in 
the United States, been actively developed and exten 
sively adopted. In this article we propose giving a general 
account of some recent designs. These designs have all 
been evolved within the last seven years or so by tho 
Strauss Bascule Bridge Company, of Chicago, and they 
will serve to give our readers an excellent idea of the 
general progress which has been made. 

In Fig. 1 there is illustrated one of the earliest of tho 
Strauss Company’s designs, a design it may be remarked 
which bears some resemblance to that of the Tower Bridg: 
The main trunnion A of the bascule leaf turns in fixed 
bearings. At B a concrete counterweight is attached | 
trunnion to the tail of the short arm. The points A, |; 
and C, the latter being the centre of gravity of the leuf, 
lie in a straight line, and the condition to be fulfilled so u 


' to establish equilibrium in all positions of the brides 
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Fig. 2—OVERHEAD COUNTERWEIGHT BASCULE BRIDGE 


is, of course, that W a should be equal to P x b, wher: 


|W and P are the weights of the counterweight and leat 


respectively, and @ and & the respective horizontal lever 
arms. The counterweight is guided to move parallel 
with itself by means of the parallelogram framework 
ABDE. The raising and lowering of the structure 
is effected by a pinion engaging with a curved rack atteched 
to the lower chords of the short arm. The break in thy 
floor is arranged just in front of the main trunnion A, » 
that there may be no danger of the bridge opening under 
In some designs of bascul: 
bridge resembling the present one, the Jive load on thi 
long arm is taken care of by a “ bumper” and anchor 
at the tailend. In this instance, however, a front support 
is fixed at F, which support becomes the fulcrum of th: 
leaf under the action of a live load. By this means tli 


and that of the leaf decreased from 6 to 4 —c. The 


| maxirnum live load which the leaf will support with 


equilibrium is therefore one which when at the extreme 
end of the long arm produces a moment about the fulerum 
F of amount (P + W)c. The trunnion bearings A arc, 
of course, suitably designed to permit of the fulcrum 
point being thus transposed. It is claimed that by pivot 

ing the counterweight as in this design a longer lever 
arm is obtained than is the case in those types of bascule 
bridge wherein a fixed counterweight is employed. 
Further, it tacilitates the disposition of the counterweight 
beneath the floor in any convenient shape, and as space 
is not nearly as limited as in the fixed form, concrete 
instead of cast iron can be used for the weight, thereby 
saving considerable expense. Finally, a shallow pit only, 
if any, is required for the reception of the counterweight 
when the bridge is in the raised position. 

In Figs. 3 and 4 an example of the above “ underneath 
counterweight ” type of bascule bridge is shown closed 
and open. This is a highway bridge of 193ft. span, carry 
ing a double track electric street railway across the 
Chicago River at Polk-street, Chicago. Another note 
worthy example of the same class of bridge is that now 
being constructed across the river Neva at St. Peters >urg 
In connection with the famous Hell Gate Bridge, New 
York, another example of this design is at present being 
erected. Each bascule in this case is 175ft. in length 
The bridge will carry a four-track railway, and will be usec 
at first as a stationary structure with provision made for 
converting for bascule working at a later date. 

Jn many instances the head room between high-water 
level and the bridge floor is limited, so that if cast iron as 
a material for the counterweight and difticult and expen 
sive foundation work involving the construction of deep 
pits are to be avoided, the underneath counterweight 
type of bridge is debarred from consideration. Uncler 
such circumstances the overhead counterweight design 
ot bascule bridge illustrated in Fig. 2 is frequently adopted. 
In this the counterweight is hinged to structural steel 
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Figs. 3 and 4—STRAUSS BRIDGE 
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Fig. 5—STRAUSS BRIDGE AT COPENHAGEN 


legs above the roadway and bears on the pin B near the 
tail of the short arm. As in the previous example the 
trunnion A, the pin B and the centre of gravity C lie in a 
straight line. The counterweight, too, is again guided 
by the parallelogram linkage ABD E to move parallel 
with itself. An example of this design is shown in Fig. 7. 
This is a double-track bridye, 65ft. in span, over the Saugus 
River, Cambridge, Mass., on the line of the Boston and 
Maine Railway. The overhead counterweight bridge 
readily lends itseli to ornamental treatment as shown in 
Fig. 5, wherein is illustrated the Knippel’s Bridge across 
the harbour entrance at Copenhagen. This structure 
carries a double electric track and highway across a span 
of 109ft., and during the navigating season is operated 
sometimes as frequently as sixty times per day for the 
passage of vessels. It will be noticed that the counter 
weight has been designed as an ornamental portal. 
similar ornamental overhead counterweight 
bridges are under construction at Camden, New Jersey, 
and at Winnipex. ; 
The third and last type of bascule bridge of the Strauss 
Company’s design which we will here, deal with is known 
as the “‘ heel trunnion ” type, and is illustrated in Figs. 8 
and 9. This, like the second type, has an overhead counter 
weight, and is particularly suited to through truss spans 
for light or heavy traffic. The design was introduced by 
the company about three years ago, and at the present 
moment thirty bridges of the type are in service or under 
construction. The designers claim that this favourable 
reception is due to the fact that both as regards the super- 
structure and the substructure the heel trunnion hascule 
bridge is more economical and more efticient for through 
truss spans than any other design so far produced. : 
In the diagram —Fig. 8—the main trunnion is shown 
at A. It is situated in line with the bottom chord of the 
truss, and about it the moving leaf pivots. The counter- 
weight trunnion B is fixed at the apex of a fixed triangular 


framework structure erected on two piers J K, and about | 
it pivot the counterweight frame B D L M and the | 


counterweight. A link DE unites the counterweight 
frame with a point on the upper chord of the truss. This 
link is equal in length to, and parallel with, a line joining 
the trunnions AB. Further, the end post A E is also 
equal to and parallel with the member B D of the counter- 
weight frame. The centre of gravity of the moving 
leaf is at C and that of the counterweight and its frame 
combined is at G. For the bridge closed, it will be readily 
seen, equilibrium is established if Wa, the moment of 
the counterweight and its frame about the trunnion B, is 
equal to Pb, the moment of the moving leaf about the 
trunnion A. As regards the equilibrium of the structure 
when open or partially open, it will be understood that | 
since A BD E is a parallelogram the angle turned through | 
by the leaf must always be equal to the angle turned | 
through by the counterweight frame. Hence it follows 
that if the line B G is initially parallel with the line A C, | 
it will be parallel with it in every position of the bridge, | 
and the structure accordingly in equilibrium. 

The reactions on the piers due to the dead load are 
claimed to be constant and vertical for all positions of | 
this bridge. The reaction on the pier H is at all times 
zero, that on the pier J is very approximately equal to 
the weight of the moving leaf, and that on the pier K | 
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| and economical. 








Fig. 


to the weight of the counterweight, its frame and its 
supporting structure. These conditions are consequent 
upon the separation of the counterweight trunnion 
from the trunnion of the moving leaf and upon the com- 


bination of the pin reactions by the connecting members | 


of the parallelogram. Furthermore, the combined centre 
of gravity of the entire structure remains fixed in space 























Fig. 7—OVERHEAD COUNTERWEIGHT BRIDGE 


whatever the position of the bascule may be; in other 


| words, it does not move either horizontally or vertically 


as the bridge is operated. All these facts, it is claimed, 


make the foundations for a bridge of this design simple | 
In Figs. 6 and 12 two examples of the | 


heel trunnion bascule bridge are illustrated. The first | 
of these is a view of a bridge on the Northern Pacific | 
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6—STRAUSS BRIDGE AT SEATTLE 


, Railway over the West Waterway, Seattle, Washington. 
This is a single-track bridge and has a span of 160ft. The 
| second illustration shows in the open position a four- 

track, 160ft. span heel trunnion bridge over the Cape Cod 
| Canal at Buzzard’s Bay, Mass., on the New York, New 
| Haven and Hartford system. 

So far, we have given only general descriptions of the 
different types of bascule bridges designed by the Strauss 
Company. In view, however, of the novelty of the heel 
trunnion design, some further information concerning 
its details will no doubt be of interest. 

In the earlier bridges of this design—see Figs. 8 and % 
the opening and closing operations are effected by means 
of a strut and pinion disposed as shown in the engravings. 
The strut is a built-up member, and is pinned to the front 
post of the triangular framework carrying the counter- 
weight trunnion. A cast steel rack bolted to the underside 
of the strut meshes with the operating pinion. This 
pinion is keyed to a shaft carried in bearings at the hip 
of the truss. To hold the rack and pinion in mesh, a 

| triangular guide is mounted on the pinion shaft. Wheels. 
situated at the apices of the guide, roll against the upper 
and lower flanges of the strut. Fig. 10 may be taken as 
representing the arrangement diagrammatically. There 
is one such strut and pinion on each truss. The two 
pinion shafts extend inwards towards the centre line of 
the bridge, where they are connected to each other through 
an equalising device and to two electric motors through 
| reduction gearing. The operating machinery is carried 
on suitable girders at the portal of the moving leaf, and is 
enclosed in a housing to which access may be obtained I+yv 
means of a stairway laid along the end post of the truss. 
An operator’s house, containing the switchboard, con 
| trollers, &c., is erected on brackets extending out from the 
| base of the counterweight trunnion framework. In 
| certain later designs of this type of bridge the operating 
strut is pivoted to the hip of the truss and the motors and 
pinion shaft are carried on the triangular framework. 
When the bridge is closed, that is, ready for the passage 
of trains across it, the moving leaf as a precautionary 
| measure is locked to the forward pier, although owing to 
| the situation of the break in the floor there is no tendency 
| for the bridge to open under live loads. The locking of the 
bridge is effected by means of a latch bar moving in a 
| guide attached beneath the bottom chord of each truss. 
|The latch bars fit into castings bolted to an extension 
of the shoes on the pier upon which the trusses rest. To 
facilitate the longitudinal movement of the bars the cast 
| ings into which they fit are provided with rollers. The 
| locks are operated by means of a 3 horse-power electric 
| motor. An emergency hand-operating device is also 
| provided. 
| Matters are so arranged that power is not available 
| for releasing the locks until the train signals have been 
| set at danger. Power is likewise not available for opening 
| the bridge until the locks have been fully released. These 
conditions are secured by interconnecting the various 
| circuits through contact switches. When the bridge is 
being closed, however, power can he applied so as to hold 
it firmly down on its seat while the locks are being driven 
home. When the bridge on being opened has reached 
an angle a few degrees less than that of its final position 
the current to the operating motors is automatically cut 
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brakes on the motors simultaneously 
brought into action. The leaf under these circumstances 
comes slowly to rest at the correct angle. A foot switch 
to release the solenoid brakes at will and an emergency 
brake which can be instantly brought into play are pro- 
vided in the operator’s cabin. To guard against the 
remotest chance of damage being done, should the bridge 
get out of control, the triangular guide illustrated in Fig. 10 


otf and solenoid 
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the bridge is opened the greater is the surface qxposed to 
the force of the wind. / 

In one bridge of this/design erected in Llinbis for the 
| Peoria and Pekin Union Railway Company it was found 
necessary to arrange the operator’s cabin several hundred 
feet away from the bridge. Under these conditions the 
main controllers, circuit breakers, contact switches, &c., 
were disposed in a suitable housing on the fixed triangular 
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Fig. 8—HEEL TRUNNION BASCULE BRIDGE 


is fitted with a casting which at the extreme limit of the 
motion strikes against an oak buffer carried on the opera- 
ting strut close to its pin. Within the operator’s cabin 
a system of signals comprising incandescent lamps and 
coloured lenses is arranged to indicate the position of the 
locks and of the moving leaf. To absorb any shock which 
might oecur through accident when the 
bridge is being closed, an air cushion is provided at the 


or carelessness 


framework carrying the counterweight trunnion. Auxiliary 
controllers situated in the operator’s cabin were arranged 
to operate the main electrical equipment. Lt is claimed 
that the practicability of thus operating the bridge from 
a distance is a result of the accuracy with which the struc- 
ture is balanced and of the employment of the automatic 
cut-outs and check signals to which we have referred above. 

The trunnion of the moving leaf is formed of a forged 




















Fig. 9-HEEL TRUNNION BASCULE BRIDGE 


forward end. This cushion consists of an air cylinder 
attached at the centre of the front end floor beam and 
fitted with a piston, piston-rod, and adjustable valve, 
whereby the escape of air from the eylinder can be regu- 
lated. The piston-rod as the bridge is just about closed 
strikes against a plate bolted to the pier and allows the 
tinal part of the motion to be exeeuted gently. In prac- 
tice, we are informed, the balance of the bridge is so good 
as to make the presence of this air cylinder merely pre- 
cautionary. To guide the operator when closing the bridge 
a target is attached to the lower chord at the forward end 
of the leaf and a similar target is arranged on the pier. 
In addition to the electrical machinery employed for 
operating all bridges of the heel trunnion type, emer 
gency hand gear is also provided. In some cases a petrol 
engine is installed as well as the electrical and the hand 
When this is so the engine is arranged in a stationary 


gear 
housing close to the main trunnion and opposite the 
operators cabin. Power is transmitted from it to the 
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Fig. 10 


operating machinery at the portal of the moving leaf by 
way of bevel gears and a shaft mounted in bearings on 
the outside web of the end post. For operating the bridge 
by hand the motor shafts are connected by sprocket 
wheels and chains to a cross shaft. This cross shaft 
carries another sprocket wheel, and a chain passing over 
this extends down to the floor of the bridge. From four 
to eight men are required to operate the bridge in this 
manner. The hand gear is so designed that an unreasonable 
time is not absorbed in the opening or closing processes. 

When the bridge is being moved the force applied by 
the pinion to the rack acts at a leverage equal to the 
perpendicular distance from the main trunnion to the 
pitch line of the rack. By referring to Figs. 8 and 9 it 
will be seen that as the bridge is opened this distance 


increases. This fact, while perhaps of little consequence, 


is of some interest when it is remembered that the farther | 


steel pin and a cast steel collar of considerably larger 


diameter, the pin being designed to take all the bending 
and shearing stresses. The pin extends through the gusset 
and bearing plates of the truss and is held in place by Lomas 
nuts in the same manner as in stationary pin jointed 
trusses. The cast steel collar turns in the phosphor 
bronze bushing of the journal bearing and is attached to the 
gusset and reinforcing plates of the truss by a series of 


bolts pitched along the circumference of a circle. The 
counterweight trunnion is formed similarly. In the 


claimed for this improved construction are several. Thus 
by adopting it the designers have reducéd the length of 
both the main and the counterweight trunnions by more 
than half with a corresponding reduction of the bending 
moments. The inside trunnion pedestals are dispensod 
with and the distance from centre to centre of the two 
triangular framework structures is decreased by about 
5ft. Gin. The latter fact enables a considerable saving 
to be made in the cost of the piers and of the triangular 
superstructure. 

The counterweight is of concrete and is commonly 


























Fig. 12—BUZZARL'S BAY BRIDGE 


disposed in a steel box riveted to the counterweight franw. 
In some cases, however—one of which is shown in Fig. 6 
the steel box is omitted and the counterweight made self 
sustaining by means of strong reinforcement. Pockets 
are left in the counterweight so that the balance may be 
adjusted by the addition or subtraction of weights. 

All parts of the bridge are thoroughly braced, the 
moving leaf in this respect being no different from a fixed 
simple bridge. The triangular framework has stiff portal 
bracing in the planes of the sloping and vertical posts. 
The vertical posts, in addition, are braced laterally by 
inclined members extending from the neighbourhood of 
the counterweight trunnion down to reinforced concrete 
brackets at each end of the counterweight pier. The 














Fig. 1~HEEL TRUNNION BRIDGE AT CHICAGO. 


earlier designs of this type of bridge—see Fig. 12—the 
truss and the triangular framework are not in line. In 
such cases the trunnion is fixed in bearings, one situated 
| in the base of the triangular frame and the other in a 
pedestal bolted to the pier. The journal bearing is fixed 
to the truss and rotates about the fixed trunnion. In the 
later designs, as exemplified in Fig. 6, the truss and the 
triangular frame are in line, the trunnion, as remarked 
| above, being carried by the truss and turning in a single 


bearing situated at the framework base. The advantages | 


braced together by 


pivoted counterweight trusses are 
ending from these 


struts and diagonals as are the links ex 
trusses to the moving leaf. 

In the case of a heel trunnion baécule bridge erected to 
replace a swing bridge on the Erie Railroad, it was neces- 
sary to maintain railway traftic during the progress of the 
work. The old swing bridge had a length of 220ft. and 
gave two narrow chgnnels for the passage of craft on the 
river. The base bridge erected in its place gives a 
clear waterway off180ft. To accomplish the work without 
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interfering with the railway traffic provisions were made in 
the design so that with the new bridge in the open position 
the lowest point of the counterweight would not encroach 
into the standard railway clearance. The bascule bridge 
was so situated that the pivot pier of the old bridge might 
with suitable modifications be utilised as the rest pier—- 
that is, the pier marked H in Fig. 8—of the new structure. 
The trunnion and counterweight piers of the bascule were 
built clear of the rest pier of fhe old swing bridge, which 
pier was removed on — of the work. } 

A bridge of the Strauss trunnion type, being erected 


for the Canadian Pacific Railway across the new United 


Three other interesting bridges of the heel trunnion type 
designed by the Strauss Company may also be mentioned. 
At Chicago a 235ft. double track single leaf bridge has just 
been erected for the Baltimore and Ohio Raikvay—see Fig. 
11. This bridge is said to be the Aongest sal leaf bascule 
bridge in the world At Port/Clinton,/Ohio, th is at 
present in course/of construgtion a single-leaf four-track 
bascule bridge op the New York Central system, the span 
of which is 118ft. This is the first four-track single-leaf 
hascule bridge which has been designed. At Fort William, 
Ontario, the Canadian Pacific Railway has a double track 
186ft. railway and highway bridge. This bridge carries 








Fig. 1 shows the effect of fitting deck plating, supported by 
lattice work, at various heights above the hull of a 515ft. steamer 
which is being subjected to hogging moments. The ordinates 
of the curves of deck area required for a constant stress equal to 
that on the upper deck plating, lengthen rapidly per foot of 
height for the first 10ft. or 12ft., above which the effect of length 


hts. 

Fig. 2 shows the effect upon the previous case of assuming 
that the deck plating is supported by thin but efficient vertical 
walls instead of lattice work. In comparison with Fig. 1, the 
deck areas at all heights are much reduced, but show a similar 
rapid rate of increase at the lowertheights. At high levels the 
M.I. value of the vertical material becomes so potent as to cause 


bon gradually induces a practically constant area at greater 
he 
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States Ship Canal at Sault Ste. Marie, Michigan, is of a , 
particularly interesting nature. This is a single track | 
double leaf bridge, having a total span of 336ft. The two | 
leaves of the bridge when closed are locked together, the | 
top chords by compression locks and the lower chords by | 
tension locks. Hitherto double leaf bridges have generally | 
been designed either on the cantilever principle with a | 
shear lock joining the leaves at the centre—see Figs. 3 
and 4—or on the arch principle—see Fig. 5. In the case 
of the Sault Ste. Marie bridge the great length of span and 
other local conditions prohibited the adoption of either of 
these types. The cantilever double leaf bridge is in 
eneral not suitable for railway work on account of the 
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heavy anchorages required, the deflection and play at the 
centre, and the high cost of construction and main- 
tenance. The three-hinged arch as used at Copenhagen 
could not be adopted on account of the limited head room 
available ‘above the water level. Finally the span of 
336ft. was beyond the safe limit for a single leaf bridge. 
The design adopted is claimed to overcome all these diffi- 
culties and at the same time to be economical and safe in 
construction and operation. The entire superstructure, 
including the counterweight towers at each end and all 
the operating and locking machinery, cost about £30,000. 
The foundations consisting of four piers cost about £2000, 
the lowness of this figure being in part due to the favourable 
conditions prevailing at the site. 








a double line of rails on the lower deck and a double line 
of electric car rails and a highway on the upper. It is 
the first double deck bascule bridge to be constructed. 








ON LARGE DECK-HOUSES.* 
By J. FOSTER KING, Member of Council. 


THe structural design of large deck-houses in passenger 
steamers seems to merit a larger share of technical discussion 
than it has yet received, not only because modern houses are so 
large and costly, but because very wide differences in the struc- 


T GIRDERS FOR DECKHOUSE STRUCTURES 
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reduction of deck area in terms of height of girder, and the curves 
show that at some height no deck will be required. 

Fig. 3 shows the effect of placing decks one above the other at 
8ft. intervals, and assuming each deck to be supported merely 
by lattice work. The quantity of material required to show a 
uniform stress at each deck level becomes less with each super- 
imposition, but the total area at any higher level than the first 
becomes rapidly great in comparison with a single deck at the 
same position. The curves of area in terms of height of lattice 
girder superimposed upon each deck are shown by the spreading 
dotted lines between the decks. 

Fig. 4 shows the effect of superimposing decks on the assump- 
tion that they are each supported by two efficient deck-house walls 
having a combined thickness of }in. In comparison with 
Fig. 3 the area of each deck is so much reduced that the total 


INDICATING AREAS 
REQUIRED FOR UNIFORM STRESS AT SHELTER DECK AND DECKS ABOVE 








DETAILS OF COAMINGS AS SHEWN ARE THOSE WHICH ARE REQUIRED TO SHEW 
STRESSES AT THEIR UPPER EDGE NO GREATER THAN THOSE ON THE DECK 


PLATING UPON WHICH THEY STAND 
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ture of similar houses appear to be subject to similar ailments. | 
lt may be said that these ailments are not organic, and do not 
endanger the seaworthiness of the ship, but they are always so | 
unsightly and often so serious as to deserve diagnosis. The fact 
that some houses are practically immune from weakness hints 
at the possibility of healthy design, while the resemblance of the 
defects of others to those which afflicted early bridge houses, 
shelter decks, &c., suggests that a similar neglect of theoretical 
considerations may have been induced by the name “ deck-house ”’ 
and its mental association with lightness and structural unim- 
portance. The following examination of the effect of adding | 
material above various lengths of effective hull girder seems to 
bear upon these questions and upon the popular readiness to 
accept any girder on top of the hull, as additional strength. 


* Institution of Naval Architects. 
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area of decks and walls is only from 5 per cent. to 7 per cent. 
more than that of the decks alone. Although in some measure 
a side issue, it may be noted that the economic advantage of 
associating redistribution with such superimpositions of material 
is partly indicated by the fact that adding 45.5ft. to the depth 
without redistribution only raises the neutral axis 6.3ft. in 
Fig. 1 and 8.6ft. in Fig. 3. ’ 
The actual scantlings which result from the general tendencies 
just illustrated are naturally influenced by size of ship, and the 


| proportion which the height of each superstructure bears to 


depth of main hull. The maximum bending moment, the M.1. 
of main hull girder, and the area of its top member are all small 
in a little ship, while the height of a superstructure represents 
a large addition to the total depth of girder. The moment ot 
inertia, bending moment, and sectional area in the hull girder, 
all increase rapidly with the length of the hull, consequently 
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the necessary scantlings to maintain uniform stresses with con- 
stant heights of house, tend to increase even more rapidly, 
because of a diminishing ratio between height of house and depth 
of hull. For instance, Figs. 5 to 9 show that if the vertical 
material in ordinary deck-house scantlings is assumed to be 
effective in each case, and if it is desired to show the same stress 
on top of each house as on the shelter deck, a ship of 156ft. 
length would require only 6 square inches of material on top of 
the first tier of houses, and nothing on the second ; a 300ft. ship 
would require 40 and 15 square inches; a 400ft. ship, 63 and 
35 square inches ; a 515ft. ship 144 and 108 square inch ; anda 
760ft. ship, 380 and 320 square inches on the first and second tiers 
respectively. These cases represent actual ships, the last being 
based upon the scantlings and figures given in the Shipbuilder 
for the Mauretania, while the range is sufficiently wide to cover 
present ordinary practice. The figures show that between 
limits where the addition to the depth represented by two 
ranges of superstructures, falls from 100 per cent. to 30.7 per 
cent. of the depth of the main hull, the area which would be 
required on top of an effective continuous lower house rises from 
15 per cent. to 45 per cent. and on top of an upper house from 
nothing to 38 per cent. of the shelter deck area. 

_ The effect of size of ship and area of deck upon shallow girders 
or Coamings in way of doorways is shown by the sketches at the 
side of each figure. Simple *% and 4 coaming plates in the 
smallest ship, and coaming plates lin. thick with four 6 by 6 by } 
double angles at the lower tier, and } coamings, with four 
5 by 5 by } angles at the upper tier of houses in the largest ship, 
each show the same stress figure as that on the deck plating on 
which they stand. 

If the walls and other vertical supports of continuous houses 
are to be eonsidered as mere lattice work, the foregoing figures, 
&e., indieate a need for much larger areas of deck plating than 
have yet been contemplated or have been found efficient in 
certain cases. It is probable that an effective lattice girder 
would also require the deck plating at the house ends to be carried 
in an easy sweep down to the level of the main hull, so as to form 
a truly continuous top member, while all the house framework 
would have to be arranged in ways which are opposed to ordin- 
ary methods of ship construction and might handicap design. 
As weight is necessary even for lattice work, it is obviously more 
economical to aim at girder efficiency through continuity in the 
supporting walls ; at the same time, it does seem that the ordin- 
ary open framework at the ship’s side invites utilisation as a 
lattice girder. 

If the walls of continuous houses are to be accepted as vertical 
girders, it is apparent that the measure of their efficiency must 
be the means taken to secure continuity of strength at openings, 
their stiffness, riveting, and general capacity to resist shearing 
forces proportional to the required deck area, as well as their 
particular fitness to meet those resulting from the. abrupt 
stoppage of all the girder material at the ends of the houses. 

The latter points affect all types of midship erection, and 
experience emphasises the cost, trouble, and danger which 
attend it, even if experience also shows extraordinary possi- 
bilities in the way of conducting the stresses vertically from one 
deck to another without fracturing material. As size of ship 
and area of top member increase, so must the difficulty of 
adhering to the convenience of the present arrangement, and a 
stage must be reached, if it has not already been passed, where 
the necessity for uniformity of stress will enforce more gradual 
translation of the material in the top of the ship from one level 
to another. It is, perhaps, unfortunate that improvements in 
the disposition of the material in the top member include greater 








bulkheads, diaphragms, &c., to resist the effects of rolling and 
pitching, while plated decks and continuous girders under the 
beams are now regarded as necessary in all large houses, so that 
practice tends in the opposite direction to that of giving freedom 
and flexibility to house structures. 

When considering the development of house design, the popu- 
lar argument, that the height of the houses above the main hull 
so increases actual stretching effects on long houses as to make 
it better to cut the houses than to provide material to resist them, 
should be remembered as having been a disservice to the develop- 
ment of full superstructures in the past, although length of lever 
creates the technical advantage of placing material at the highest 
possible level and depth is the measure of stiffness. 

Prominence should also be given to that practical feature of 
the question created by modern developments, which make it 
common to have two tiers of houses, each having lengths of 
200ft. and upwards, encumbered with the weight of boats, davits, 
tanks, fans, casings, houses, &c. Observation forces the opinion 
that the stage has there been passed at which light construction 
combined with the ordinary arrangements of stanchion support 
at the ship’s side is capable of preventing fore-and-aft movement 
in the lower tier when the ship is = owing to the weight 
of the erections themselves, and altogether apart from bending 
strains. 

The facts and figures which have been submitted seem to 
suggest that those who are responsible for mere construction, 
would be relieved from many difficulties and anxieties if de- 
signers of large passenger ships would agree that the disadvant- 
ages of extending the ship’s side plating to the promenade levels, 
are insufficient to warrant the sacrifice of efficient structural 
design. The road seems to be already smoothed by the adoption 
of full width upper structures in many types of passenger ships, 
while its lack of popularity with passengers is tending to reduce 
the lower promenade to a mere passage, and the desire for pro- 
tection from rain, wind, and spray is rapidly extending the use 
of steel wind screens at the sides of all promenades. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


Correspondents. 
MECHANICAL GEARING FOR THE PROPULSION OF 
SHIPS. 


Sir,—The question of the production of gearing of such 
accuracy as to be suitable for the exceptionally high peripheral 
speeds necessary in ship propulsion must be of great interest to 
those concerned in the manufacture of gear hobbing machines. 
The difficulty of producing satisfactory results from what are 
accepted as accurate masters is well known, and in gear hobbing 
especially it is interesting to note the variation in the minute 
errors produced in a pair of similar gears when both have been 
hobbed from the same master dividing wheel. 

Sic Charles A. Parsons, in his paper on the above subject, 
read before the Naval Architects and published in your issue of 
March 21st, 1913, has much to say upon the question of accuracy 


| and also illustrates a method applied to our machine of distribut- 
| ing the minute inaccuracies of the parent worm wheel around the 


| gear to be produced. 


each level, and increase the need for approaching these changes | 


gradually. 

Looking at the question of house design in the light of experi- 
ence, it is seen that very light scantlings are sufficient for con- 
tinuous deck-houses in small vessels, while ordinary deck-house 


seantlings have proved themselves efficient in ships of consider- | 


ably over 300ft. in length, probably because modern design has 
lifted them from the upper deck to the top of strong midship 
superstructures, and thus brought practice into line with theory. 


A large measure of success has attended long continuous ranges | 
of deck-houses in ships up to 520ft. length, which have been | 


built with well-stiffened side plating and deck material adjusted 
to show a similar stress to that on the bridge deck under the 
same bending moment. The accidental effect of the modern 
practice of fitting steel decks in and on houses in order to take 
artificial deck coverings and to render wood decks watertight 


has also had the effect in other cases of producing dispositions | 


of material which are roughly coincident with calculated en- 


deavour to make effective girders of the houses, and have been | 


fairly successful. 

Up to this point the troubles which have revealed themselves 
do not so much suggest that ordinary deck-houses are incapable 
of becoming components of the main hull girder, and of resist- 
ing the bending moments to which the hull is subject, as that 
theory is not enough considered in their structural design. 
Complete success probably includes the necessity for so support- 
ing the house walls that they cannot deflect independently, and 
providing side-plating and vertical stiffening proportioned to 
the area of the deck plating, as well as the provision of round 
corners to ali square windows, local vertical stiffening, com- 
pensation and increased riveting at doorways, and tapered sides 
at the house ends, such as is usual at the ends of bridges. In 
larger ships the importance of these points increases with their 
size, so that it becomes difficult to predict successful incorpora- 
tion of continuous houses with the hull girder unless the outer 
walls are fitted in the same plane as the hull sides, even if 
inboard house walls are also necessary for other purposes. 

The alternative to designing long deck-houses as effective 
girders and components of the hull girder is, of course, to adopt 
structural methods which are intended to relieve the houses 
from stress through the adoption of scantlings so light as to give 
flexibility, orexpansion joints, or both. Granted that the dimen- 
sions and structural design of the hull cannot be altered, it is 
obvious that considerations of top weight may sometimes render 
such methods as imperative, but theory and practice indicate 
equally obvious objections. For instance, it seems, from such 
opportunities of observation as have been afforded to me, that 
the material of long continuous deck-houses in large ships which 
have been constructed of very light scantlings and with little or 
no deck plating is still subject to attack from the main hull 
strains, even after nearly every door-sill and frieze and every 
corner of all the square windows have found relief by cracks or 
fracture. On the whole it is unlikely that present-day builders 
would hope for success upon a line which seeks to combine con- 
tinuity of structure with absence of stress, but those having 
direct experience may be able to give evidence to the contrary. 

Expansion joints in long superstructures on ships 550ft. in 
length and upwards are now usually regarded as essential, but 
they were also thought to be indispensable in much shorter 
ships not so long ago. Consideration suggests that the stresses 
which affect the deck upon which the houses stand, must always 
affect the coaming angles of the houses even if fitted in very 
short lengths, and only slightly greater lengths of coaming can 
gain freedom from stress through freedom at their ends, while it 
is obviously difficult to predict from experience, and practically 
impossible from calculation, the position and number of joints 
which will remove sections of the house from the grip of the hull 
strains and permit the adoption of scantlings that are much 
lighter than those of a strong continuous house. The difficulty 
of obtaining relief from stress and making large savings in weight 
by this means is increased by the fact that house scantlings 
must have sufficient strength to meet bad weather conditions as 
well as by the need for each section being able to stand stable and 
steady upon its own base under the weight of its superincumbent 
decks, houses, boats, davits, casings, sanitary tanks, &c.—all of 
which tend to increase from ship to ship and year to year. 
Experience has also enforced the adoption of webs, partial 





We should like, with your permission, 


to offer a few remarks upon the two points named. It must 


hanges in the relative positions of the neutral axis in way of | be distinctly understood at the outset that any reference what- 
c s uM ele re sitions 0 7M XIS vay | 


ever to inaccuracies, or errors, in or due to the parent dividing 














worm wheel, either in this letter or in the paper named, refers 
exclusively and only to those minute inaccuracies which are 
impossible of elimination in any gear whatever, no matter how 
produced. . 

Sir Charles Parsons both recognises and accepts these errors :— 
“The order of accuracy for silent gearing being higher than 
present gear-cutting machinery is capable of affording ”’— 
and at the same time pays us the delicate compliment—‘“ It 
is doubtful whether at the present time a worm and worm wheel 
drive of the strength required in gear-cutting machinery can be 
relied upon to have a higher degree of accuracy than the drive 
of the machine referred to above.” 

Thus, accepting these irremediable errors, Sir Charles proceeds 
to devise some means of distributing the reproduced inaccuracies 
spirally round the gears to be produced, rather than that they 
should occur in planes passing through the axis of the gear and 
so come into mesh periodically. In his application of this idea 
to the machine in question, however, he appears to overlook one 
or two most important points, and his mechanism, as illustrated, 
from a gear-cutting machinery manufacturer’s point of view is 
distinctly faulty. This mechanism certainly distributes the 
errors of the master worm wheel, but, unfortunately, introduces 
the further and greater errors of the bevel wheel, which is shown 
fixed to the table that carries the work. It must be obvious 
that to average the errors the table carrying the work should 
float, and should not be under the direct influence of any one 
master wheel. 

Another obvious defect is that the upper table has motion 
relatively to the lower, and, not being attached to the spindle, 
will probably introduce errors of excentricity which would not 
only be objectionable, but fatal, to the satisfactory running of 
the resulting gearing. Again, the introduction of the table, as 
shown, necessitates the work standing much higher from the 
main table than would otherwise be the case—another obvious 
source of error, 





We ourselves have been interested in this subject for some 
time, and protected the following device, which we think wil] 
serve to illustrate this principle :—A and B are large hobhed 
worm dividing wheels, revolving in the same direction but at 
different speeds. The inside of the worm wheel B is an interna] 
gear; the worm wheel A carries an external gear C.  Tj\e 
floating table is carried, as it should be for accuracy, direct|y 
on the spindle, and carries three pinions, meshing with the 
internal gear of B and the external gear C, as shown in the plan, 
Thus the table E revolves at a speed differential to A and 8, 
and, the gears being arranged correctly, provido that this 
differential speed of the floating table is the required rotatio:,| 
speed. It will be obvious also that it achieves the desired resw/t, 
and that the inherent errors of A and B will be reproduced 
spirally and effectually oblitsrate errors that might come jnto 
mesh periodically. 

Recognising the necessity—especially in gear hobbiug 
machinery for gearing of the type under consideration—; 
stiffness, rigidity, and weight, the machines to which Sir Char|..s 
Parsons refers were specially designed for the Parsons Marine 
Steam Turbine Company, Limited, embodying all the above 
qualifications, particular attention being devoted to the work 
table drive, the worm wheels of which were specially hobbid 
and tested and found to be well within the limits of accuracy 
usually allowed. 

Now, of what use is a heavy and rigid machine when a supp! 
mentary mechanism is added such as described by Sir Charl.s 
Parsons at a place on the machine where absolute rigidity is 
indispensable ? The table we have illustrated, like our machine, 
embodies the points enumerated above, viz., stiffness, rigidity, 
and accuracy. It has also a further advantage. Some makers 
prefer to mount and true the gear blanks on their shaft before 
cutting the teeth. It will be noted that our arrangement leay: 
a fair way through the spindle and enables the mounted blaik 
and its spindle to be placed in the gear hobbing machine— , 
convenience which is greatly appreciated. Incidentally, our 
table, as we describe it, can be easily fitted without any radical 
alteration to any of our existing machines and interchang:< 
simply with the other tables. 

A word for the tool maker. After all, Mr. Editor, the building 
of a machine tool is a commercial enterprise, and the price paid, 
as is well known, does not usually provide for such high scientiti: 
reseatch as Sir Charles Parsons has so ably carried out. 
In view of the fact that the inaccuracies in question are so 
minute, and that Sir Charles Parsons stated that ‘* it is doubtful 
whether at the present time a worm and worm wheel drive of the 
strength required in gear-cutting machinery can be relied upon 
to have a higher degree of accuracy than the drive of the machine 
referred to above,”’ the statement in your editorial regarding the 
work produced by our machine is distinctly misleading, and in 
no sense a correct interpretation of any part of Sir Charles 
Parsons’ paper, nor in keeping with the information that cam 
to us regarding the Badger, Beaver, Normania, Cairnross, ani 
others ; their gears run, we understand, perfectly satisfactorily. 

(For WM. Murr anv Co., Ltp.), 
J. H. Metvoy, 


Manchester. Managing Director. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Tse Junior INSTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W. ‘“* Ball Bearings,’ by Mr. John J. George. 


Tae Nortrs-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Newcastle-on-Tyne. “A Com- 
parative Trial between the Triple-expansion Engine and Geared 
Turbines in Cargo Steamers Cairn Gowan and Cairn Ross,”’ by 
Mr. C. Waldie Cairns. 8 p.m. 


SATURDAY, MARCH 29ra. 


THe Jountor INsTITUTION OF ENGINEERS.—Visit to the 
Royal Albert Dock extension (Port of London Authority). 
3 p.m. 

Tae Institution oF LocomotTivE ENGInEERs.—Caxton 
Hall, Room No. 18, Westminster, S.W. ‘ Recent Develop 
ments in British, American and Continental Locomotive Prac. 
tice,” by Mr. Lawford H. Fry. 7 p.m. 


MONDAY, MARCH 3ilst. 


Tre Roya Society or Arts.—John-street, Adelphi, W.C. 
Howard Lecture: ‘* Aeronautics,” by Professor J. E. Petavel, 
F.R.S. 8 p.m. 


TUESDAY, APRIL Ist. 


Tre InstirvuTion or Civin Enorngeers.—The Institution of 
Mechanical Engineers, Storey’s-gate, S.W. ‘‘The Yield of 
Various Catchment Areas in Scotland,”’ by Mr. William Carstairs 
Reid; ‘‘ Measurement of the Flow of the River Derwent, 
Derbyshire,”’ by Mr. Edward Sandeman. 8 p.m. 


WEDNESDAY, APRIL 2wp. 


Tse Institution oF Crtvin ENGineers.—Students’ visit 
the to Kingston Bridge widening works, Kingston-on-Thames. 

DyNAMICABLES.—Anniversary dinner at the Trocadero 
Restaurant, W. 7.30 p.m. 

THe Roya Socrety or Arts.—John-street, Adelphi, W.C. 
“The Testing of Safety Explosives,’’ by Professor V. B. Lewes. 
8 p.m. 

THURSDAY, APRIL 3rp. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, Westminster, S.W. An extra meeting will be held. 
when the discussion will be resumed on ‘‘ Some Effects of 
Superheating and Feed-water Heating on Locomotive Work- 
ing,” by Messrs. F. H. Trevithick and P. J. Cowan. 8 p.m. 


FRIDAY, APRIL 4ru. 


THe Roya InstiTuTion oF GREAT Brirarn.—Albemarle- 
street, Piccadilly, W. ‘* The Spectroscope in Organic Chemistry,” 
by Dr. J. J. Dobbie, F.R.S. 9 p.m. 

Lonpon GeEoLoagists’ AssociaTIon.—At University College, 
Gower-street, W.C. ‘‘The Geology of the Nottingham Di-- 


trict,” by Mr. Bernard Smith. 8 p.m. The paper will be 
illustrated with lantern views. The Council will meet at 
7 p.m., and the Illustrations Committee at 6 p.m. 
SATURDAY, APRIL 5ru. 
THe InstiruTion oF Locomotive ENGIneEers,—Annual 


dinner at Holborn Restaurant. 7 for 7.30 p.m. 


MONDAY, APRIL 7ru. 


THe Society or ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘The Status of 
Engineers and Engineering, with Special Reference to Con- 
sulting Engineers,’ by Mr. William Ransom. 7.30 p.m. 

INSTITUTION OF CrviL ENGINEERS.—At the House of the 
Institution of Mechanical Engineers. ‘ Production of Steel 
Sections and their Application in Engineering Structures,” 
Mr. A. T. Walmisley, M. Inst. C.E. 8 p.m. 


WEDNESDAY, APRIL 9ru. 


THE INsTITUTION OF AUTOMOBILE ENGINEERS.—-At_ the 
Institution of Mechanical Engineers, Storey’s Gate, S.W. 
“The Wheel and the Road,” by Colonel R. E, Crompton, C.B. 
8 p.m. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Market and War. 

Tue fall of Adrianople, and the imperative demands 
this week of the European Powers that the war in the East 
sould cease, assisted to-day’s (Thursday’s) iron market in 
irmingham by encouraging the belief that the serious hindrance 
io trade caused by the continued hosilities cannot now be much 
longer prolonged. Evye:yone on the iron Exchange is waiting 
for this event, and until there is a definite change for the better 
in the Near East situation it is the general impression here that 
ivade will continue to lag. Business now has certainly become 
very quiet in all branches but the rolled steel trade, and buyers 
und sellers alike are disappointed at the trade position. 


Iron Prices. 


Meanwhile ironmasters are doing their best to bolster 
prices, but, in face of a continued falling off in demand, this is 
found to be very difficult. On ’Change to-day pig iron prices 
were, here :—Forge pig iron: South Staffordshire common, 
tits, 6d. to 67s. 6d., easy ; part-mine, 70s. to 71s., easy ; best 
all-mine forge, 92s. 6d. to 97s. 6d.; Staffordshire all-mine 
foundry, 97s. 6d.; and cold blast, 130s. Northampton grey 
forge iron was quoted to-day 69s. to 70s., easy ; Derbyshire 
forge, 71s. to 72s.; North Staffordshire common iron, 74s. to 
75s.; and best, 82s. to 83s. per ton. Manufactured iron prices 
ruled on the following basis :—Merchant bars, £8 5s. to £8 7s. 6d.; 
common bars, £7 17s. 6d., easy; galvanised sheets, £11 15s. 
and £11 17s. 6d. f.o.b. for 24 w.g. iron, and upwards ; black 
sheets (doubles), £8 10s.; hoops, £8 15s.; and tube strip, £8 10s. 
por ton. 


Big Pipe Line Contract. 

Great expectations have been aroused amongst the 
iron and steel pipe founders, and some other of the ironfounding 
and engineering interests hereabouts, by a report that the 
Birmingham Municipality is contemplating the laying down of 
a second supplementary pipe line for conveying water to the city 
from the Elan Valley, in Mid-Wales. The job will be a very 
big one, and will involve an expenditure of £400,000 or £500,000. 
The bulk of this huge capital outlay will find its way into the 
pockets of the pipe founders. There is certain to be a strong 
competition between the Derbyshire and the Scotch pipe founders 
in particular for this splendid contract. Certain of the South 
Staffordshire pipe founders are hoping that they too may secure 
some portion of it. 


Railway and Bridge Material for Australia. 

Keen interest is excited amongst the steel bridge- 
building firms, and certain of the railway material concerns 
regarding the demands which it is understood this week are 
about to be expressed by the Government of Australia for 
further material for the trans-continental railway. It is 
reported that the engineering difficulties are greater than were 
originally expected, and that certain of the bridges for which 
the plans and specifications had been approved will require to 
be strengthened. Particularly is this said to be the case on the 
West Australian section of the line. It is computed in expert 
quarters that the ultimate cost of the line will be from £2,000,000 
to £3,000,000 in excess of what has been provided. 


Copper and Brass Tubes Reduced. 
Owing to the continued fall in the copper market, 
the price of copper and brass tubes has just been reduced a 
further 4d. per lb. Current values now become :—Brazed and 
solid drawn copper tubes, 10}d. per lb.; seamless brass boiler 
tubes, 83d. per Ib. (70 and 80 alloy 4d. per lb. extra); and 
seamless brass condenser tubes, 9}d. per Ib. 


Miners’ Demands. 

Ironmasters as well as coalmasters are concerned 
in attempting to anticipate the issue of the national demand 
by the miners this week before the Coal Conciliation Board for 
a furthe: increase in wages of 5 per cent. The request is voted 
here to be very ill-timed. The men’s local leaders, however, 
declare that their union now has access to sources of informa- 
tion which have been closed to them before, and that from the 
Inland Revenue they have secured figures of every colliery 
in the Federation area. This return shows that in the three 
years 1909, 1910, and 1911 the profits of the mineowners in- 
creased 25 per cent., and whilst in 1909 they made a profit of 
44 millions, in 1911 the total was six millions sterling. At a 
conference of the coalowners and men in Birmingham on April 
3rd next the men are to present a demand for the adoption of a 
price list which they have drawn up for ‘ abnormal places,” 
designed to remove the admitted difficulty that the working 
of the Minimum Wage Act has in some cases reduced stallmen’s 
wages, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Holiday Market. 

Srncr last Tuesday the market has been under holiday 
influences, and there was little or no business transacted in 
any department. The attendance was very small, and in 
pig iron, whilst there were comparatively few changes to note, 
quotations ruled more or less nominal in character. Finished 
iron, steel, copper, sheet lead and English tin ingots showed 
little change. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 7ls.; Stafford- 
shire, 71s. 6d.; Derbyshire, 72s. 6d.; Northamptonshire, 
74s. 6d.; Middlesbrough, open brands, 73s. 6d. to 74s. Scotch : 
Gartsherrie, 82s. 6d.; Glengarnock, 80s. to 80s. 6d. (official, 
8ls.); Eglinton, 80s. to 80s. 6d.; Summerlee, 80s., delivered 
Manchester. West Coast hematite, 83s. to 83s. 6d. f.o.t. 
Delivered Heysham: Gartsherrie, 80s. 6d.; Glengarnock, 
78s. to 78s. 6d. (official, 79s.); Eglington, 78s. to 78s. 6d.; 
Summerlee, 80s. Delivered Preston: Gartsherrie, 81s. 6d.; 
Glengarnock, 79s. to 79s. 6d. (official, 80s.); Eglinton, 79s 
to 79s. 6d.; Summerlee, 79s. Finished iron: Bars, £8 Li 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; 
Lancashire hoops, £8 15s.; Staffordshire ditto, £8 10s. to 
£8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; 
plates for tank, girder and bridge work, £8 10s.; English billets, 
£6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
drawn steel, £10 5s. Copper: Sheets, £83 per ton; small 
lots, 104d. per lb.; tough ingot, £72 10s. to £73; best selected, 
£72 15s. to £73 5s. Copper tubes, 10jd.; solid drawn brass 
tubes, 84d.; condenser tubes, 9}d.; brazed brass tubes, 9}d.; 
rolled brass, 7#d.; brass wire, 7}d.; brass turning rods, 74d.; 
yellow metal, 6{d. per lb. Sheet lead, £20 10s. per ton. English 
tin ingots, £216 per ton. 











The Lancashire Coal Trade. 
The attendance on the Coal Exchange on market day 
was insignificant, and there was practically no business to report 
upon, 





Hydraulic Power Supply. 

Some interesting figures relating to the use of hydraulic 
power in Manchester were given at an inquiry held last week 
by the Local Government Board inspector, Mr. Meade King, 
in connection with the Corporation’s application to borrow 
money for the enlargement of the plant for the supply of motive 
power by hydraulic pressure. The chairman of the Water- 
works Committee, Mr. Alderman Holt, said that the income 
from the hydraulic supply last year was £32,899, the number of 
machines connected to the supply in March last was 2253, 
and the length of piping laid was upwards of twenty-five miles. 
There are at present three pumping stations, and it is the Cor- 
poration’s intention to erect a fourth. Mention was made of 
the effect of the municipal hydraulic supply on the improvement 
of the atmosphere of this city. Since the introduction of this 
municipal source of power about 140 chimneys connected with 
private pumping plants have fallen out of use, thus minimising 
the smoke nuisance. It is anticipated that when the remainder 
of the private pumping plants in the city are discarded in favour 
of the public supply, the number of such chimneys will be 
further reduced by about twenty. Such a supply is, of course, 
also particularly useful in combating fires in lofty buildings. 
Apparatus worked from the high-pressure mains is in use in 
connection with private sprinkler installations. 


The Prevention of Smoke. 

It is satisfactory to note that the Corporation is at 
last waking up to the necessity of practising what it has been so 
long preaching in connection with the purification of the atmos- 
phere of Manchester. As I have previously pointed out in 
this column, the Town Hall Committee is one of the greatest 
culprits in the matter of making smoke. Now I am glad to see 
that at the last meeting of the City Council a resolution was 
adopted “that the Town Hall Committee be instructed to 
consider and report to the Council as to the advisability of 
replacing coal fires with gas stoves or electric radiators wherever 
possible in all rooms and offices under their jurisdiction.” 


The Royal Exchange. 


It is high time that the wrangle between the Corpora- 
tion and the proprietors of the Royal Exchange was brought 
toanend. The matter of the Exchange extension was brought 
up again at the meeting of the City Council last week, but a 
settlement of the point in dispute seems as remote as the Greek 
Kalends. Two schemes of enlargement have been suggested 
by the owners of the building, and the Corporation desire that 
the more ambitious one should be adopted, as it would be pro- 
vided that the two parties could come to terms regarding the 
contribution which the Council is prepared to make towards 
the cost of the scheme. There seems to be no chance of settle- 
ment, and the Exchange directors propose to proceed with the 
less ambitious scheme, which the Corporation will oppose. The 
question involved is one of principle relating to the value of 
the streets. Surely this could be amicably settled by arbitration. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is no change to note in the general condition 
of the hematite pig iron trade of this district. Industrially, 
there is great activity in all parts of North Lancashire as well 
as Cumberland. Makers without exception are well off for 
orders, and will keep busy at the present rate of output for some 
time to come. The iron produced is going into prompt use, 
steel makers at Barrow and Workington accounting for a big 
tonnage. As regards new business, the demand for the time 
being is quiet, but after the holidays there is a prospect of a 
busy state of affairs in the iron market. Prices are unchanged, 
with makers quoting mixed numbers of Bessemer iron at 
85s. 6d. per ton. For special sorts of iron there is a good steady 
demand. In the warrant market no business is being done. 


Iron Ore. 
The iron ore trade is, without exception, well employed. 


The demand is brisk all 10und, local smelters taking larger | 


deliveries of metal. The shipments of ore from Cumberland 
ports are well maintained, but little ore is being sent from 
Barrow. Prices are about the same with good average qualities, 
quoted at 18s., and the best ores are firm at 27s. per ton net 
at mines. The importations of Spanish ores are well maintained, 
and the current value of best sorts is 21s. per ton delivered to 
West Coast works. 


Stee). 


The steel trade presents no new features. Orders 
are well held in most of the departments and the mills will be 
busy for some time to come. At the Barrow steel works 
the plate mill is very busily employed. In Cumberland 
the rail mills are full of work. The general demand for steel 
is full of life, and prospects are bright for a continuance of 
satisfactory trade. Heavy sections of rails are at £6 12s. 6d. 
to £6 15s. per ton. For steel shipbuilding material there is a 
brisk demand. Local as well as general home shipbuilders 
have good big requirements. Ship plates are at £8 10s., and 
boiler plates at £9 5s..to £9 10s. pe: ton. 


Shipbuilding and Engineering. 
These trades are again busily at work after but a 
brief holiday. There is a full programme of work in every 
department. 


Fuel. 

The demand for coal is brisk, and good steam sorts are 
quoted at 17s. 6d. per ton delivered from Lancashire or York- 
shire pits. East Coast coke is at 28s. per ton delivered, and in 
brisk request. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Holidays and General Trade. 


Tue Easter boliday has more or less dislocated business 
in the iron and steel industries of this district, and things will 
not really settle down again until the week has passed. The 
arrangements as originally fixed in most cases included just the 
Monday and Tuesday, for it is customary here to work on the 
Good Friday and Saturday, but the strain to which employés 
have been put for some time now, working many hours’ overtime 
each week and often on Sundays, together with the fact that 
they have a great deal more money than usual to spend, resulted 
in a prolongation of the “ stop,’’ which consequently, in not a 
few instances, lasted almost a week. Once work is under way 
again, however, employers will be much relieved, for although 
new business is lagging a little at present, there is in the 
aggregate an enormous quantity on the books—sufficient, 





| trade fell through. The heavy departments, of course, also 
have the burden of increased raw material prices, for it has to 
be borne in mind that only a year ago prices were very low 


indeed, to keep the big works at any rate, going at full swing | 


for very many months. Moreover, the outlook is far from 
clouded, for everything points to the fact that it is solely the 
peculiar position of the raw material market that is keeping 
back new orders, and that when things are more settled these 
will be coming forward very freely again. Only in the light 
castings industry is the future viewed with anything but 
optimism. Stove grates and kindred manufactures are still 
dull and depressed, the constantly rising prices of raw materials 
retarding building enterprise in most places. An effort was 


made some time ago to improve the position by regulating the 
output of light castings, but the attempted organisation of the 








from 25s. to 35s. per ton less, compared with the figures 
quoted to-day—beside which rolling and forging cost more, and, 
generally speaking, profit margins are much narrower. But 
notwithstanding drawbacks, the fact remains that the output 
of manufactures from Sheffield is rising in a remarkable manner, 
for, from what I learn, the rail-borne traffic from this centre 
increased last week, as compared with the same period in 1912, 
by something like 10,000 tons, a portion of which, however, 
may have been accounted for by the coal strike, though it is 
attributed wholly to increased trade. 


Round the Works. . 

Last week I referred to the continued activity at the 
armament works. In that respect the situation remains quite 
unchanged, some of the works being absolutely choked up with 
orders. The February-March output of one firm alone must 
have been nothing short of 2000 tons of finished armour plate, 
which, it will be recalled, is worth about £120 per ton. Amongst 
new contracts I learn that important orders have been placed 
with two firms for armour plate and for gun and other forgings 
with two other companies. The Buenos Ayres and Great 
Southern Railway Company has been in the market for new 
rolling stock requirements, with the result that a Rotherham 
firm has secured an order from the company for 1000 pairs of 
wheels and axles. The East India Railway Company is having 
considerable quantities of steel work made here, including a 
large tonnage of bearing springs, the orders being distributed 
between three firms. At a Rotherham works a number of 
axles are on hand for Rosario, and good orders for steel have 
been secured from Kobe, Yokohama, and other parts of Japan 
by a Sheffield firm, while another has arranged a large contract 
for tires and axles for the Gloucester Wagon Company. Tool 
and ‘file makers are very busy, their bookings including a good 
deal of work from abroad, and at one place a consignment of 
machets for sugar cane cutting in the West Indies has just been 
completed. Some little time ago I mentioned the trouble that 
had arisen at a Sheffield steel works—Messrs. Brown, Bayley 
and Co.’s. It originated in a difference of opinion over a man 
who, some of the employés imagined, had been purposely passed 
over instead of being promoted. Not receiving what they con- 
sidered satisfaction, the men struck—to the number of about 
ninety—causing the rolling mill to be closed down. Since then 
other grievances have been advanced, and the number of work- 
men affected has been increased by certain labourers who were 
unavoidably rendered idle. Conferences have taken place 
between the strikers’ leaders and the firm’s representatives, 
and although up to Wednesday things were completely at a dead- 
lock, there were signs that an agreement would soon be reached. 
Meanwhile the management has succeeded in confining the 
trouble to the department in which it originated. Reverting 
to the output of manufactures, it is worthy of note that the 
agricultural implement making departments are now feeling 
the benefit of the seasonal orders, many of which are for foreign 
clients, the export of cutters for mowers and reapers being 
particularly heavy to Russia, and other work in hand includes 
the steel parts required in the construction of oil engines, road 
locomotives, and motor vehicles of all descriptions. 


Raw Material and Ccal. 

The pig iron markets have been fairly stationary, 
the Easter break interfering with business, though independent 
of that factor very little buying or selling is taking place. West 
Coast hematite iron remains at 97s. to 98s., whilst East Coast 
mixed numbers command 88s. for prompt and Is. less for for- 
ward delivery. Derbyshire foundry stands at about 68s. and 
s., with forge 67s. 6d., and Lincolnshire is still 68s., forge ; 
. foundry, and 73s. 6d. basic, delivered Sheffield. With the 
holiday interruption and work at the collieries not yet having 
got into full swing again, the steam coal market has not yet 
assumed a normal state. Buyers, however, are now showing 
more anxiety to arrange forward business, and in view of the 
nearness of the reopening of the shipping season—which, by the 
way, promises to commence on a large scale—many buyers who 
had been keeping off the market are coming in, although some 
of them are only arranging short term contracts for the present. 
So far as future values are concerned, practically everything 
depends on the total requirements for shipment. Collieries 
are very firm in the matter of prices ; some, indeed, are not at 
all anxious to sell forward, thinking they will do better on the 
open market. That, of course, remains to be seen. At the 
moment prices are firm, with a decidedly upward tendency. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


Tue Cleveland pig iron market reopened on Wednes- 
day after the Easter holidays with a distinctly better feeling, 
the more favourable news from the Near East indicating pros- 
pects of immediate peace having had a beneficial influence. The 
general situation, however, remains but little altered from last 
week. The great scarcity of makers’ iron handicaps prompt 
business, and the backwardation in the three months’ price of 
warrants makes the forward market lifeless. The difficulty 
of obtaining iron has hampered the shipments. To date this 
month they average 3838 tons per working day, the total 
despatches amounting to 76,770 tons, 60,908 tons of which have 
gone from the Tees and 7862 tons from Skinningrove. For the 
corresponding part of March last year the clearances reached no 
less than 108,741 tons or an average of 4942 tons per working 
day. Owing to the holidays the stock in the warrant stores 
shows an increase, and it now stands at 216,309 tons, composed 
of 216,167 tons of No. 3 quality and 142 tons of other kinds 
of iron, deliverable as standard. In the early part of Wednesday 
65s. 6d. was paid for early f.o.b. delivery of No 3 G.M.B. 
Cleveland pig iron, but later sellers put the price up to 65s. 9d. 
No. 4 foundry was about the same price as No. 3, whilst No. 1 
was 68s. to 68s. 3d.; No. 4 forge, 65s. 3d. to 65s. 6d.; and 
mottled and white iron, each 64s. 9d. to 65s. Middles- 
brough warrants advanced to 65s. 5d. cash buyers—the highest 
quotation since the 10th of last month. 


Hematite Pig Iron. 

The East Coast hematite pig iron trade is in a very 
satisfactory condition, although new business is somewhat 
quieter. The works are all fully engaged on current contracts, 
and such is the demand for deliveries that there is practically 
no surplus iron, and prompt orders can only be filled in very 
moderate lots. The whole of the output of iron is going into 
immediate consumption, a very large tonnage being used by 
local steel makers. East Coast hematite mixed numbers in 
such small lots as are obtainable for prompt delivery readily 
command 8ls. 6d. to 82s. Meanwhile the forward position is 
neglected, consumers holding out for lower prices. 


Iron-making Materials. 


The general situation in the ore market does not 
show much alteration. Merchants still adhere to 21s. 6d. per 
ton as their quotation for delivery here of Rubio ore of 50 per 
cent. quality, but it is weeks since any transaction of note was 
reported. Consumers, as a rule, are covered for some months 
to come. Coke is strong and scarce. Medium furnace kinds, 
delivered at works, are generally quoted at 25s, 
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Manufactured Iron and Steel. 

Satisfactory and encouraging reports continue to be 
given of the manufactured iron and steel trades. So busy are 
some producers that they have been working through the holi- 
days where they could induce the men to do so. ‘Two or three 
of the large mills, however, were closed down on Saturday until 
Wednesday. Works generally are actively employed, and some 
departments are so full with orders that they are unable to 
accept further business for anything like early delivery, and the 
outlook is decidedly favourable. The prices all round are 
firmly maintained. Common iron bars are £8 15s.; best bars, 
£9 2s. fd.; best best bars, £9 10s.; iron ship plates, £8; iron 
ship angles, £8 15s.; iron girder plates, £8 2s. 6d.; iron boiler 
plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7 ; 
steel bars, basic, £8; steel bars, Siemens, £8 10s.; steel ship 
plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. dd.; steel sheets, singles, £8 15s.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8, all less the usual 
2} per cent. f.o.b. Steel rails are £6 15s., and steel railway 
sleepers £7 2s. 6d. net f.o.t. Cast iron railway chairs are £4 10s. 
to £4 12s. 6d.; cast iron pipes, l}in. to 2in., £6 12s. 6d. to £7; 
3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.; and cast 
iron columns, £7 to £7 5s. f.o.r. at makers’ works. The quota- 
tion for both iron and steel galvanised corrugated sheets, 
24-gauge, in bundles, is £12 15s. to £13 f.o.b., less the usual 
4 per cent. 


Shipbuilding and Engineering. 

Shipbuilders and engineers on the North-East Coast 
are full of work. On the Tyne the shipbuilding trade is very 
active, but there is not quite so full an output as could be desired. 
One of the causes is the short time worked by some of the skilled 
men in the shipyards. It is possible this may prolong the 
duration of the brisk work, but it is certainly a costly means 
of doing so—costly td capital and labour, especially to the men 
who receive the lower wages. Not so many new orders are 
being booked for new vessels at present, partly because of the 
delay in construction and partly because of the high cost ; 
but there is work for months to come, and should there be a 
range of lower prices for new steamers, it is quite probable that 
the trade may receive the benefit of the delayed orders. Ship- 
builders on the Tees and Wear hold big contracts, and these 
are being pushed forward with all speed. The various depart- 
ments of the engineering establishments have, without excep- 
tion, full employment, and orders that will keep them going at 
full pressure for some months to come. 


Coal and Coke. 

Business in the coal market this week has, of course, 
been greatly upset by the Easter holidays. Most of the col- 
lieries closed down on Saturday, and did not reopen till Wednes- 
day morning. With the entire output of coals being absolutely 
booked up to the middle of April practically no coals are on offer 
and the tone is nominally unchanged. Holders for position to 
the end of April ask full current prices and the outlook is bright. 
Consumers, however, are only buying from hand-to-mouth, 
in hopes of some easiness setting in. Steam coals show much 
firmness. The demand has been much stimulated by the large 
orders for early shipment from Russia. The quotation for best 
Durham gas coals is 15s. to 15s. 6d. with second qualities 
at 14s. 9d. Coking smalls are lds. 6d. to 17s., and smithies 
14s. 9d. to 15s. Bunker coals are in good demand, ordinaries 
being quoted at 15s. and best at 15s. 6d. Coke is firm but quiet. 
Best foundry coke is 27s., blast furnace coke 25s., and gas- 
house coke 17s. to 17s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrants Somewhat Firmer. 

Tue Glasgow pig iron market was closed from Thursday 
of last week until Tuesday for the holidays, and there has been 
comparatively little business doing since its reopening. Holders 
of warrants have showed greater firmness, however, and have 
not been inclined to part with iron except at better prices, 
notwithstanding that few purchasers have been inclined to 
operate. Since last report Cleveland warrants have sold at 
64s. 74d. to 64s. ld. for cash, 64s. 114d. for delivery in one 
month, and 62s. Id. to 62s. 6d. three months. Quantities of 
iron have also been sold for fixed dates, such as 65s. for May 5th, 
64s. 6d. May 16th, and 62s. 3d. June 17th. The turnover has 
been small compared with what has taken place in some recent 
weeks, but the statistical position is regarded as quite satis- 
factory, and probably such as to lead holders to anticipate some 
improvement on the prices now current. The demand for 
ordinary Cleveland iron for foundry supplies and for East 
Coast hematite on the part of Scotch consumers is well main- 
tained, and the arrivals at Grangemouth of pig iron from Middles- 
brough and district would indicate that there is likely to be a 
continuance of the present active demand. 


Scotch Pig Iron Trade. 

Except that Monday was observed in Glasgow district 
as the annual spring holiday, there was no other stoppage of 
labour, and consequently consumption of pig iron has proceeded 
as usual on the other days of the holiday week. The output of 
ordinary iron, or the equivalent of it, is understood to be going 
entirely into consumption, and the prices are steady. Govan 
and Monkland are quoted, f.a.s. at Glasgow, Nos. 1, 75s. 6d.; 
Nos. 3, 74s.; Carnbroe, No. 1, 78s. 6d.; No. 3, 74s. 6d.; Clyde 
and Calder, Nos. 1, 80s. 6d.; Nos. 3, 75s. 6d.; Summerlee and 
Gartsherrie, Nos. 1, 8ls.; Nos. 3, 76s.; Langloan, No. 1, 82s.; 
No. 3, 77s.; Coltness, No. 1, 99s.; No. 3, 8ls.; Eglinton, at 
Ardrossan or Troon, No. 1, 75s. 6d.; No. 3, 74s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 82s.; No. 3, 77s.; Dalmellington, at Ayr, 
No. 1, 76s. 6d.; No. 3, 74s. 6d.; Shotts, at Leith, No. 1, 80s. 6d.; 
No. 3, 75s. 6d.; Carron, at Grangemouth, No. 1, 82s.; No. 3, 
77s. per ton. There has been rather more inquiry for pig iron 
for shipment. The foreign shipments in the course of the week 
reached 3367 tons, being considerably more than has been usual 
for some time, and the quantity sent coastwise amounted to 
2086 tons. 


The Hematite Trade. 

The output of Scotch hematite is on an extensive scale, 
probably the largest that has ever taken place. Deliveries to the 
steel works under contract are large and likely to continue so 
for a considerable time to come. There has, however, been some 
modification in the prices, as a result of the recent decline in the 
values of warrants. At the beginning of the month the quotations 
of Scotch hematite for delivery at West of Scotland steel works 
were 87s. to 87s. 6d. per ton, but some merchants are now of 


opinion that fair contracts might be placed at from 85s. to 86s. | 


per ton. There has been little or no inquiry for Cumberland 
hematite warrants, which are quoted nominally 79s. 9d. for 
shipment at Cumberland ports. There is a largely increased 
import of foreign hematite ore, the prices of which have not in 
recent weeks shown much variation. 


Finished Iron and Steel. 

The general opinion in manufacturing circles appears 
to be that the inquiry for iron and steel manufactured goods 
has sustained a check both as regards home demand and export. 
There has certainly, however, been a rather more promising 


business in exports than in the home departments of the trade, 
and this is held as indicating that the export trade is likely to 
be maintained on a fairly satisfactory scale during the present 
year, especially as regards steel manufactures. Up till now 
the pressure for delivery in connection with shipbuilding steel 
has been so great that makers have not had time to give so 
much attention to the foreign department of the business as its 
importance seemed to warrant. Some idea of the difficulty 
that makers have met witb in getting through their engagements 
may be gained from the recent experience of the Clydebridge 
Steel Works. It may be remembered that these works were 
allowed to remain idle during a lengthened period by arrange- 
ment among the makers, and only a short time has elapsed since 
they were reopened. Owing to a lack of railway wagons for 
delivery, however, the congestion of material in the mill floors 
recently became so great that it became necessary temporarily 
to close the works until the accumulation of finished goods 
should be got out of the way. At some of the other steel works 
there has also been much inconvenience and delay from a want 
of proper railway facilities, and it will thus be seen that the 
carriage by rail has not been at all adequate, and that the com- 
plaints of the trade regarding its defects appear to be justified. 
If the railways could be induced to clear away the goods as they 
are completed very much more work might be done in the manu- 
facture of steel in the West of Scotland, and with less cost than 
is entailed upon the makers at present. 


The Coal Trade. 

Business is active in the Scotch coal trade, and not- 
withstanding that shipments were curtailed by recent stormy 
weather at sea, there is steady employment at the collieries. 
Prices are maintained both for shipment and home consumption 
and there is not unlikely to be an effort to obtain a further 
advance on contracts for April, although it is not at all certain 
that this will be successful or generally conceded. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of the District. 

Business last week was largely under holiday in- 
fluences. When the market was opened to a limited attendance 
it was admitted that with the pits idle for three days the tend- 
ency for a firm, if not advanced, condition would be strong. 
Inquiries for supplies directly after Easter were persistent, and 
as showing the tendency of the market, as much as 20s. per ton 
was obtained for best Admiralty large coal, and 16s. for best 
smalls. Steam coal was very strong, and house coals firm. 
No. 2 Rhondda was in brisk demand. The market tone, in 
fact, was firm all round, but pitwood continued rather weak. 


Latest: Sellers strong. Quotations :—Best Admiralty large, 
19s. 6d. to 20s.; best seconds, 18s. 9d. to 19s. 3d.; seconds, 
18s. 6d. to 18s. 9d.; ordinaries, 18s. to 18s. 6d.; best drys, 


18s. 6d. to 19s. 3d.; ordinary drys, 17s. to 18s.; best bunker 
smalls, 15s. 6d. to 16s.; best ordinaries, 15s. 3d. to lds. 6d.; 
cargo smalls, 14s. 6d. to lds.; inferiors, 13s. 9d. to 14s. 3d.; 
washed smalls, 15s. 6d. to 16s.; best Monmouthshire black vein, 
large, 17s. 9d. to 18s.; ordinary Western Valleys, 17s. to 17s. 6d.; 
best Eastern, l6s. 6d. to 17s.; seconds, 16s. to 16s. 6d. Bitu- 
minous coal: Best households, 19s. to 20s.; good households, 
17s. to 18s.; No. 3 Rhondda, large, 17s. to 17s. 6d.; smalls, 
lis. to 15s. 6d.; No. 2 Rhondda, large, 16s. to 16s. 6d.; through, 
lis. to 16s.; No. 2 smalls, 13s. 6d. to 14s. 6d.; best washed 
nuts, 16s. to 17s.; seconds, 15s. to 16s.; best washed peas, 
14s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 23s. to 24s. 
Coke: Special foundry, 32s. 6d. to 33s. 6d.; good foundry, 
29s. to 3ls.; furnace, 27s. to 28s. 6d. Pitwood, 19s. 9d. to 20s. 





Newport (Mon.). 

Shipments last week were on a heavy scale. Sellers 
were well booked and in quite an independent position. With 
the approach of the holidays new transactions were, of course, 
of a limited character. The general outlook in the coal trade 
was regarded as good. Colliery authorities were quite satisfied 
that the holidays would be succeeded by a return of activity 
and pressure. Smalls continued to hold their ground. Little 
change in house coals. Patent fuel or coke and pitwood con- 
tinued, as usual, irregular. Latest approximate closing quota- 
tions :—Best Newport black vein, large, 17s. 6d. to 17s. 9d.; 
Western valleys, 17s. to 17s. 3d.; Eastern, l6s. to 16s. 9d.; 
other kinds, 15s. 6d. to 16s 9d; best smalls, 14s. 6d. to 15s.; 
seconds, 13s. 6d. to 14s. 6d. Bituminous coal: Best house, 
18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 22s. 
to 22s. 6d. Pitwood. 19s. 9d. to 20s. 


Swansea. 

The export returns were under the average, but 
imports were satisfactory. Most of the colliery offices. were 
closed for the holidays and business was at a standstill. Latest : 
—Anthracite coal: Best malting, 22s. 6d. to 24s. 6d. net ; 
seconds, 20s. to 21s. net; big vein, large, 16s. 6d. to 18s. 3d., 
less 2}; red vein, large, 14s. 3d. to 14s. 9d., less 2}; machine- 
made cobbles, 22s. to 23s. 9d.; Paris nuts, 23s. 6d. to 26s. net ; 
French nuts, 23s 6d to 25s. 6d. net; German nuts, 23s. 6d. 
to 25s. 6d. net ; beans, 18s. 3d. to 21s. 6d. net ; machine-made 
large peas, lls. 3d. to 13s. net; rubbly culm, 8s. 6d. to 9s., 
less 24; duff, 5s. 6d. to 6s. net. Steam coal: Best large, 
19s. to 20s., less 24; seconds, 16s. 3d. to 17s., less 2} ; bunkers, 
l6s. to 17s.; small, 13s. to 15s. 6d., all less 2}. Bituminous : 
No. 3 Rhondda, large, 18s. to 19s., less 24; through, 16s. to 
l7s., less 24; small, 14s. 9d. to 16s., less 2}. Patent fuel, 
20s. to 20s. 6d., less 24. 


The Iron and Steel Trade. 


At Dowlais every Cnet was fully employed. 
The steel trade of the Swansea Valley was marked by buoyancy ; 
stability was also a characteristic of the market in pig iron. 
Iron and steel quotations :—Since the holidays the following 
prices have been issued :—Hematite pig iron, mixed numbers, 
79s. 6d. cash, 79s. 10d. month ; Middlesbrough, 64s. 103d. cash, 
65s. 14d. month; Scotch, 70s. 103d. cash, 71s. 24d. month ; 
Welsh hematite, 88s. 6d. to 89s. dd.; East Coast hematite, 88s. 
c.i.f.; West Coast, 89s. c.i.f. Steel bars: Siemens, £5 12s. 6d. 
per ton; Bessember, £5 12s. 6d. to £5 15s. per ton. Iron ore, 
Newport, Mon.: Rubio, 2ls. to 22s.; heavy sections, steel, 
£6 10s. to £6 15s. Other quotations :—Copper, £64 10s. cash, 
£64 17s. 6d. three months. Lead: English, £16 17s. 6d. per 
ton; Spanish, £16 2s. 6d. per ton. Spelter, £24 10s. per ton. 
Silver, 264d. per oz. 


Tin-plate. 

In the Swansea Valley business was reported as passing 
through a very dull period ; holidays at those works where 
| orders were scarce extended over three days, but at others, 

which were better situated, only Monday was recognised. 
| Swansea prices were as follows after the holidays :—Ordinary 
| tin-plates, 14s. 3d.; ternes, 24s. 6d.; wasters at usual reduction, 
f.o.b. Swansea ; C.A. roofing sheets, 30 g., £8 10s. to £9; big 
sheets for galvanising, 30 g., £8 10s. to £9 per ton: finished 
| black plates, £10 10s. to £10 15s. per ton; galvanised sheets, 
| 24 g., £11 15s. Block tin, £211 cash, £207 15s. three months. 














CATALOGUES. 





Brirish WestTincHovse ELEctrRIC AND MANUFACTURING 
Company, Limited, Trafford Park, Manchester.—Lllustrate: 
circular describing the Westinghouse oil-insulated, self-coolin, 
static transformers. 


Bascock AND Wivcox, Limited.—This firm has sent us « 
well-got-up catalogue containing illustrations of ships which 
have been fitted with Babcock boilers. The first part of th: 
publication gives some interesting figures showing the number 
of vessels of various types which have been fitted with these 
boilers up to June of 1912. The names of the naval and other 
vessels are also given. Sectional drawings are given of the 
Babcock boiler. Marine drawings are also included, in additio:: 
to the illustrations of the actual ships. 


ScHUCHARDT AND Scuurtte, 34, Victoria-street, and 14, 
Palmer-street, Westminster.—This is a list dealing with oii 
separators, driers, &c. In all modern and up-to-date workshops 
plant for the recovery of lubricating oil from chips, the drying o{ 
work produced on automatic machines, and the cleansing of dirty 
oil is an essential feature. The machines, illustrated and des- 
cribed in this publication, represent the most recent method 
introduced for this work. It is claimed that by their use a large 
amount of money can be saved annually; not only can the 
lubricating oil be used many times over, but valuable materia! 
in the form of chips is quickly prepared for re-melting, and 
finished work freed from oil, &c. 


SrEwartTs AND Lioyps, Limited, 41, Oswald-street, Glasgow. 
—A new catalogue issued by this company has recently reached 
us. It gives the British standard specification for three section 
tubular steel tramway poles, particulars and illustrations of city 
suburban and county type mountings for straight arm Britis): 
standard tramway poles, illustrations and particulars of tubular 
three-section poles for street lighting and traction purposes, 
illustrations and particulars of tubular steel electric transmissio: 
towers, general information concerning tubular steel towers an«| 
the advantages of the tubular form of structures. The publica- 
tion should prove of considerable value to engineers associate: 
with electric traction and transmission systems. 


Tue British Vutcan Soot CLEANER Company, Limited, 35, 
Castle-street, Edinburgh.—This is a publication dealing with the 
firm’s Vulcan soot cleaner. It is a system employing perforated 
tubing, and specially designed nozzles fixed in an exact and 
scientific manner, by means of which high-pressure steam or 
other fluid is distributed, so as to remove deposits of soot and 
carbon from the heating surfaces of boilers, economisers, super 
heaters, &c., and is operated by means of valves placed oustide 
the seating. The Vulcan soot cl , it is claimed, takes the 
last particle of soot from the most inaccessible corner, and leaves 
the boiler as clean as it was when it left the factory. If operated 
every eight hours—the operation taking from two to four minutes 
—it ensures clean heating surfaces at all times, securing con- 
tinuously an efficiency of 10 per cent. above the normal. 


Ruston Procror anv Co., Limited, Lincoln.—A new publica- 
tion forwarded by this firm deals with Ruston centrifugal pumps. 
Many tables are included, which give the lift, revolutions per 
minute and brake horse-power required for pumps of various 
capacities. The pamphlet is admirably illustrated. From the 
same firm we have also received a catalogue dealing with the 
Ruston wood refuse gas producer. It is claimed that the Ruston 
producer will work continuously on general saw mill refuse, such 
as wood blocks, chips, sawdust, shavings, sweepings, logs, bark, 
&c., in addition to many other waste materials, such as cocoanut 
husks and shells, rice husks, olive refuse, &c. Further, anthracite, 
coke, peat, lignite, brown coal, &c., can be satisfactorily used. 
Simplicity and continuity of working are the chief points aimed 
at in the design. The apparatus comprises a generator, dust 
collector, tar extractor, and sawdust scrubber. Special cleaning 
rods are provided to enable the pipes to be cleaned while the 
plant is in operation, the flow of gases to the engine not being 
interfered with 

Tue Esecror SEPARATOR CoMPANY, Unstone, near Sheffield. 
—‘* Boiler House Economy ”’ is the title of a little pamphlet 
which has been forwarded to us by this firm. It is pointed out 
that the hot gases travelling through the boiler furnace flues 
take the line of least resistance and pass in the bulk through the 
middle of the tubes, the remainder cooled by the heat absorbing 
surfaces of the flue tubes lag behind and pass sluggishly along, 
clinging to the water-cooled flue plates. The hottest gases, there- 
fore, form a core moving at high velocity and carry the major 
portion of the heat into the brick flues where their utility as an 
evaporating medium is least, thence to the chimney at too high a 
temperature, with accompanying loss. This loss increases when 
boilers are forced. It is claimed that a set of Milner Hurd’s im- 
proved patented heat radiating and distributing C.V. cones, in 
conjunction with Fletcher’s patented ejector nozzles, will break up 
the above described hot gas core and promote a lively heat 
absorption through the tube plates. The sluggish film of cool 
gases usually clinging to the plates is exchanged for a vigorous 
whirling stream of hot gas in consequence of which an extra 
6 per cent. to 12 per cent. evaporation is obtained. These C.V. 
cones being substantially made of best quality Stourbridge fire 
clay, become red hot and act as heat reserves, protecting the 
flues from inrushes of cold air when the fire doors are opened. 
Such action, it is explained, is one of the principal pro- 
ducers of soot deposition owing to the extinction of flame 
before combustion is completed. It is stated that pryometric 
readings of the side flue temperatures, taken at hourly intervals 
for a week have proved the accuracy of the above statements. 














Tue InstrTuTION or Crvi, ENGINEERS.—By request of the 
Council, Mr. A. T. Walmisley, M. Inst. C.E., will deliver two 
lectures at the Institution of Mechanical Engi 3, Storey’s 
Gate, S.W., on “ Production of Steel Sections and their Applica- 
tion in Engineering Structures,” on Monday evenings, April 7th 
and 2lst, at 8 o’clock. These lectures, intended in the first 
place for the instruction of students of the Institution, are open 
also to members, and all classes of the Institution are invited 
to attend them. 

Tue InstrruTION oF MuNIcIPAL AND County ENGINEERS.— 
Arrangements have been made for a visit of this Institution to 
Amsterdam and The Hague in May next. On Thursday, 
May 8th, the party will leave London (Liverpool-street Station) 
at 8.30 p.m., and travel via Harwich and the Hook of Holland. 
It will arrive at Amsterdam at 7.30 a.m. on Friday, the 9th. At 
1 p.m. there will be a reception at the Town Hall by the Burgo- 
master and aldérmen of Amsterdam, and another at 1.30 p-m. 
at the Exchange, where the party will be received by 
Mr. A. W. Boss, the director of public works, who, with Mr. 
F. 8. Jacob and Mr. P. Lohr, city engineers, will give a descrip- 
tion of the drainage and sewerage works of Amsterdam, dealing 
with the special difficulties presented by the peculiarities of 
the country, after which the members will proceed to visit 
works in course of construction, such as the sewage pumping 
stations (electric pumps), the old and new sewage outfall works, 
and the tramway garage. On the Saturday, a visit will be paid 
to the city gasworks, and on the Sunday there will be a trip to 
the Isle of Marken. On the Monday the party will leave 
Amsterdam by train for Leyden, &c., returning in the evening, 
and on the Tuesday will visit The Hague, and after spending 
the day there will leave in the evening at 11.50 p.m. by Hook ot 
Holland route for Harwich, London (Liverpool-street Station) 
being reached at 8 a.m. on Wednesday, May 14th. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THE position of the iron and steel market is firm all 
round. There is no change to report since last week, activity 
remaining strong in all the principal departments. Raw material 
is in vigorous request, et rates therefore show much stiffness. 
The negotiations being carried on concerning the prolongation 
of the Pig Iron Syndicate till the end of 1917 are said to promise 
success. A good deal of reserve continues to be shown in bars, 
fresh contracts coming in very slowly, but the large amount of 
work previously secured keeps the mills well occupied. Prices 
have shown a somewhat fluctuating tendency, and basic bars 
rted to have decreased M.1 p.t. Good business is being 


are re 

done in plates, especially the heavier sorts, and quotations can 
be firmly maintained. In drawn wire and wire nails a satis- 
factory business is going on. Sales of the first-named article 


were 42,360 t. for February this year, compared with 42,250 t. 
in the month before. Sales in the second quarter this year will 
be effected at former quotations. In the pipe industry demand 
and prices are the same as before. 


List Quotations. 

The following are the current list prices per ton free 
at works :—Raw spathose iron ore, M.13.10 p.t.; roasted ditto, 
M.19; Nassau red iron ore, 50 per cent. contents, M.14.50 p.t. 
net at mines; spiegeleisen, 10 to 12 per cent. grade, M.82 ; 
white forge pig, M.69 ; iron for steel making, Siegerland quality, 
M.72; Rhenish-Westphalian sorts, M.74; German Bessemer, 
M. 81.50; German foundry pig, No. 1, M.77.50; No. 3, M.74.50; 
German hematite, M.81.50; basic bars, M.121 to M.124; 
iron bars, M.145 to M.148 ; basic hoops, M.145 to M.150; heavy 
steel plates, M.132 to M.135; steel plates for boilermaking 
purposes, M.142 to M.145; sheets, M.142 to M.147; iron or 
steel drawn wire, M.127.50. 


The Coal Market. 
Much strength is shown in the coal industry of Rhein- 
land-Westphalia, demand being active as before. For coke 
as well as for briquettes a lively request is generally noticeable. 


Austria-Hungary. 

A satisfactory degree of activity was maintained at 
the principal shops last week ; the condition of prices is pretty 
firm, although few forward orders can be obtained. Both pit 
and brown coal are in regular request, and former prices have 
been tolerably well maintained. 


Iron and Steel in France. 

The brisk activity of former weeks continues in all 
the principal trades, and prices are firm as before. The shortness 
of supplies of raw material is generally complained of. Private 
customers show a good deal of reserve as regards the placing of 
large orders. During this week and the last only small contracts 
have been given out, purchasers expecting prices to lose a little 
of their present stiffness in the next quarter. Heavy Govern- 
ment orders make up to some extent for the scanty purchases 
made by private consumers. Railway requirements are heavy. 
An order for 2473 wagons of various types for the Eastern Rail- 
ways has recently been placed, and a further big contract for 
3000 goods wagons and 300 passenger cars for the Paris-Lyon- 
Mediterranean Railways is contemplated. Heavy orders for 
army requirements are also expected to be given out, so that 
prospects certainly are far from dull, even though a want of 
animation and a falling off in demand for some articles is felt in 
the North and Ardenne district. In the Loire department 
more briskness has been felt, all sorts of structural iron meeting 
with good request. The current price for merchant bars is 
207.50f. p.t. for orders of more than 10 tons, while 217. 50f. 
p-t. is quoted for 5-ton orders. Girders stand at 202.50f. p.t., 
warrant prices being 5f. p.t. higher. In the Hafite Marne 
about the same prices are ruling. The iron works of the East 
district are engaged to their fullest capacity ; 210f. p.t. is quoted 
for bars and 260f. p.t. for plates. Supplies in semi-finished 
steel are complained of as being behind requirements. In the 
Paris retail business merchant iron is quoted 215f. p.t., while 
hoops stand at 245f. p.t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 12th, 1913. 

RalLroap buying has fallen off during the past to some extent. 
The demand for steel billets continues in excess of supplies and 
work is interfered with at finishing mills to some extent in con- 
sequence. Nearly all finishing mills have a large volume of 
business covering the normal output for months to come. Most 
Eastern mills have endeavoured to pursue a policy of early 
delivery, and in consequence many of them have a good deal of 
third quarter capacity still unsold, and they are not anxious 
to take on business just yet. The output of coke and anthracite 
pig iron for the past month was 2,575,000 tons. This shows a 
daily increase over January. This shows the highest daily 
rate ever maintained for a month. A pipe works on the Dela- 
ware River are in the market for 15,000 tons of low-grade iron. 
A Virginia pipe maker is in the market for several thousand 
tons. Foundry iron buyers are backward. Crude steel is not 
delivered according to contract terms. The bar mills are working 
full time, and are lessening the volume of unfilled orders. The 
entire situation is satisfactory to all interests, excepting those 
buyers who are unable to obtain deliveries of material according 
to contract. A steadily increasing demand for coke has advanced 
prices a little for second quarter delivery. The mild winter has 
lessened mining activity in some quarters, and stocks are large. 
The nearness of the Congressional session at which tariffs will 
be reduced occasions very ‘little concern. Both foreign and 
domestic buyers of copper have purchased 125,000,000 Ib. of 
copper of electrolytic and casting grades during the past week 
for March and April delivery and for shipment. The last report 
of the Copper Producing Association shows a surplus of 896, 134Ib. 
Output decreased 12,530,678 lb., and exports increased 
11,784,678 lb. The tin market is unsettled, and spot tin for 
March closed at .47 dol. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. WALTER CarTER asks us to announce that he has removed 
from Grove Villa, Totley, Sheffield, to Netherfield, Totley, 
Sheffield, 

Messrs. Heap AND DicBy ask us to state that they have 
removed from 28, Victoria-street, Westminster, S.W., to 48, 
Westminster Palace-gardens, Victoria-street, S.W. Telegrams, 
Grounds, London. 








Contracts.—The British ‘‘ Niclausse’’ Boiler Company, 
Limited, has secured a contract from the Southend Corporation 
for two 25,000 lb. capacity boilers, complete with Niclausse 
stokers, superheaters and forced draught fan equipment, also 
Green’s economisers and other work. 


| recess they lie parallel with the water tubes. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-building hancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pl o} the plete Specificati 

Any person may on any ot the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 
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STEAM GENERATORS. 


5448. March 4th, 1912.—Warer-tTuBE Borers, A. F. Yarrow, 
Campsie Dene, Blanefield, Stirling, Scotland. 

In this boiler, in order to obtain the necessary degree of super- 
heat without subjecting the superheater tubes to the action of 
the furnace gases at their highest temperatures, the gases are 
caused to traverse some water tubes before they encounter the 
superheater, which is accommodated in a recess formed by the 
omission of some of the generator tubes. The superheater is 
fitted at one side only of the boiler, the bank of generator tubes 
A on that side having & recess formed by the omission of a 
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number of the outer rows of the central part of the bank of | 


tubes, leaving a full number of rows at the two ends. The 
superheater tubes B which connect the two steam headers 
C and D occupy the recess thus provided for them, and are so 


bent that throughout the main part of their length within the | 


The steam 
headers C and D, which, as shown, may form part of the wall of 
the smoke-box, are connected with the steam and water drum 
E and with the steam delivery valve in the usual manner.— 
March 5th, 1913. 


TURBINE MACHINERY. 


2130. January 26th, 1912.—ImMPROVEMENTS RELATING TO 
TURBINE INSTALLATIONS, Sir C. A. Parsons, K.C.B., Heaton 
Works, Newcastle-on-Tyne. 


The method illustrated of carrying the invention into efiect | 


is as applied to a turbine installation driving electric machinery 
and having a high-pressure and a low-pressure turbine mounted 
upon the same line of shafting as an electric generator. The 
low-pressure turbine A, which alone is illustrated in the accom- 
panying drawing, is situated between the high-pressure turbine 
and the generator, and is supported partly by the foundation B 
of the high-pressure turbine and partly by the foundation C of 
the generator. Steam exhausted from the high-pressure tur- 
bine enters the turbine A through side inlets D, and after flowing 
in opposite directions through the turbine is discharged through 
exhaust passages F and G, which unite in a single eduction 
pipe H. The latter is formed integral with the turbine casing 
and conducts the exhaust steam to a condenser or to a pipe 
by which the condenser can be automatically by-passed in a 
known manner, and the exhaust steam delivered to a still lower 
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pressure turbine, hotwell, or the atmosphere, as desired. The 
eduction pipe H, forming part of the turbine casing, projects 
downwards between the foundations B and C into a space 
capable of accommodating a large main condenser K. The 
condenser is bolted to the eduction pipe, and thus forms part of 
the turbine casing structure. In this way there are avoided 
expansion joints or other means adapted to allow of relative move- 
ment between the turbine A and thecondenser Kas are necessary in 
arrangements in which the condenser is situated below the tur- 
bine delivering the exhaust steam, but is fixed to a foundation. 
The exhaust steam entering the condenser impinges upon two 
nests of tubes, one of which is shown in section at L and there- 
after upon two further nests of tubes M situated at a lower 
level, after which the water of condensation is withdrawn 
through openings N in the usual manner. The circulating 
water enters the condenser through the inlet O, and then passes 
through the lower nests of tubes M, and then upwards and 
through the upper nests of tubes L to the outlet Q, which is 
arranged at the same end of the condenser as the inlet O.— 
March 5th, 1913. 


AERONAUTICS. 


9703. April 24th, 1912.—IMPROVEMENTS IN 
Battoons, H. L. Short, A. E. Short, and H. O. Short, 
all of 56, Prince of Wales’ Mansions, Queen’s-road, Batter- 
sea Park, London. 

This specification describes a dirigible balloon of the semi- 


DIRIGIBLE | 





rigid type, in which the envelope or gas container is not carried 
inside a rigid frame, but is carried outside a frame, which latter, 
whilst maintaining the aerostat in its proper form without 
relying on the gas being maintained at a pressure to do this, is 
considerably smaller than the frame necessary in the rigid type 
of dirigible balloons where the frame surrounds and encloses 
the gas container. The frame which is marked A is approxi- 
mately triangular in form, the apex of the triangle being situated 
towards the centre of the vessel, and it may coincide approxi- 
mately therewith. The size of the frame A in cross-section 
gradually increases from the bow until it reaches approximately 
its maximum size at about one-third of its entire length, and then 
the cross-section gradually diminishes until it tapers away at 
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the extreme stern in stream-line form. The gas envelope is 
made up of separate sections B approximately cylindrical in 
form with a wedge-shaped recess on their underside, which 
1ecess, sitting over the frame, gives each gas bag B the character 
of a saddle. There are preferably two engine-rooms or cars 
C, D constructed within the girder frame. The gas envelopes 
situated outside these cars are open at the sides sufficiently to 
admit of free ventilation and allow an open view being obtained 
and also to permit of outrigger frames E being arranged on oppo- 
site sides for the purpose of carrying propellers F. The walls 
separating the sections of the gas envelope from each other are 
double, and the spaces between can be used as balloonets into 
which air can be pumped for keeping the gas in the various sec- 
tions at a uniform pressure or for balancing the dirigible.— 
March 5th, 1913. 


ORDNANCE AND ARMOUR. 


5228. March Ist, 1912. —- LMPROVEMENTS RELATING TU 
ARMOURED Suips, Sir A. T. Dawson and G. T. Buckhain, 
both of Vickers Limited, Vickers House, Broadway, 
Westminster. 

A, A are the wings of the side armour of the ship. B is the 
casemate shield, C the gun, D the gun port, E the telescopic 
sight and F its rt. G represents a portion of the armour 
whose contour is substantially the same as that of the shield B. 
This portion has a port H for the gun, and the height of the 
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shield is such that it extends somewhat above and below this 
port. It will be seen that the gun can be trained from the full 
line position to the broken line position and can throughout the 
whole of this training angle be elevated or depressed to the 
extent required at long or short ranges and at the same time the 
object can be sighted.— March 5th, 1913. 


LOCOMOTIVES. 
8288. April 6th, 1912.—STeEAM SUPERHEATER FOR TUBULAR 


Borers, G. Hughes, Wingfield, Heaton, Bolton, Lanes. 
The saturated steam receptacle or header A is provided with a 
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number of branches B and C which may be cast integrally with 
the header A or may be separate attachments. These branches 
receive the inlet ends D of the superheating pipes E, which are 
secured to the branches B and C in any suitable manner. Each 
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superheating element E is bent as shown, so that it enters one 
of the enlarged smoke tubes F ; it is continued along this smoke 
tube to within a short distance of the fire-box, where a return 
bend G is provided. It then returns along the smoke tube and 
takes a downward bend to the superheated steam chambers H. 
The superheated steam receptacle H is secured to the upper side 
of the steam chest of the engine or it might be formed integrally 
therewith.— March 5th, 1913. 


DYNAMOS AND MOTORS. 


4460. February 22nd, 1912.—IMPROVEMENTS IN AND 

ING TO ALTERNATING-CURRENT DyYNAMO-ELE c 
RATORS, Aktiengesellschaft Brown, Boveri and Co., Baden, 
Switzerland. 





This invention has for its object to provide means to enable | 


alternating-current commutator machines having series charac- 
teristics to be operated as generators. The action of this 
machine cannot be described in a short abstract, but the con- 
nections for the motor are shown in the accompanying diagram. 
The field winding B of the series machine is connected through a 
transformer T to the alternating current network. In this case 





at the commencement of the self-excitation there is produced | 
exactly as in a direct-current machine a gradually increasing | 


direct current, which is transmitted just like the alternating 


N° 4460 





= 











current from the transformer to the field winding. Owing to the 
fact that the transformer T after a certain time reaches its limit 
of saturation instead of the direct-current self-excitation, 
there is produced by the co-operation of the transformer T with 
the back E.M.F. a peculiarly jerky alternating current with a 
strong peak maximum. The armature A is connected in series 
with the secondary of a transformer T, the primary of which is 
connected to supply mains through the field winding B. When 


| winding F, and subsequently in the winding E, a self-regulating 
| effect is obtained, and the voltage in the external circuit is kept 


the machine is set in rotation it generates a current which is | 


transmitted to the network and the field winding by the trans- 
former T. The transformer and the magnet iron carrying the 
main flux must be saturated, the proportions being so chosen 
that both the field and the transformer field are in a similarly 
highly saturated condition for the speed at which the motor is to 
return the maximum power to the mains. The specification 
describes the principle very fully— March ith, 1913. 


21,471. September 20th, 1912.—IMPROVEMENTS IN PoLy- 
PHASE ALTERNATING ELEcTRIC CURRENT COMMUTATOR 
Morors, Siemens-Schuckertwerke, G.m.b.H., of Askanischer 
Platz 3, Berlin, 8.W., in the Empire of Germany. 

In three-phase series-connected alternating-current commu- 
tator motors it is necessary to place a transformer in connection 


| are cut out for the purpose of the regulation an alteration occurs, | 


brush, whilst one end of the winding F is connected to the inter- 
mediate brush G, the other ends of the windings E and F being 
connected together and to the external circuit. The relative 
proportions of the windings E and F may be varied to meet 
different requirements. The battery H is arranged in parallel 
with the external circuit in the ordinary manner. At low speeds 
current flows through both regulating windings in the same 
direction from the brush G to the negative brush C. As the 
>peed increases the current in the winding F diminishes, and 
eventually reaches zero. Further increase of speed is attended | 
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by reversal of the direction of current in the winding F and a 
diminution of the current through the winding E. As the speed | 
continues to increase the current in F increases also, whilst 
the current through E diminishes. Eventually the direction of | 
the current in E also reverses, and all the current from the ex- 
ternal circuit returns to the machine through the winding F. | 
By arranging the regulating windings so that at low speeds they | 
assist the shunt winding D a rapid building up of the field can be | 


produced. By the diminution and reversal of currents in the 


constant.— March 5th, 1913. 








TRANSFORMERS. 
15,647. July 4th, 1912.—ImMPROVEMENTS IN AND RELATING 
TO TRANSFORMERS, Siemens-Schuckertwerke, G. m.b. H., 


of 3, Askanischer Platz, Berlin, S.W. 

This invention relates more particularly to variable ratio 
transformers. In the left-hand diagram the usual construction 
of a variable ratio transformer is diagrammatically illustrated. 
If the whole of the windings be in use the.coils A and B lie 
symmetrically with regard to their middle line or plane M—that 
is to say (with reference to the present diagrams) the horizontal 
plane through the line Ma. When, however, some of the windings 


| the current-conducting parts of the coil A no longer being in | 


symmetrical relation to the middle plane M. The disadvantage 


| of this non-symmetrical position is that the magnetic leakage is | 


between the rotor winding and stator winding if the stator is to | 


he connected directly to comparatively high-pressure mains 
and the machine is to run sparklessly. In normal working 
a brush displacement of the motor of 30 deg. from the short- 


circuit position is a very usual one, but with this displacement } 


the field harmonics have their greatest effect on the working 
of the motor, the result being that the motor works with lowered 
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power factor and lessened overload capacity. In the present 
invention the intermediate transformer is arranged in star-mesh 
connection, the transformer winding which is connected to the 
stator winding of the motor being connected in simple star con- 
nection, and the transformer winding that is connected to the 
rotor being in simple mesh connection. The running of the 
thereby improved. The accompanying drawing 
shows this arrangement diagrammatically. In the drawing 
A denotes the three-phase mains, B the three-phase commutator 
mo or, C the transformer which is arranged between the com- 
mutator brushes D and the stator winding. The primary 
winding C of the transformer connected in star and the 
secondary winding C! in mesh. The rotor winding is connected 
through the transformer C in series with the stator winding to 
the mains.— March 5th, 1913. 
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366. November Eth, 1912.—IMPROVEMENTS RELATING 
Dynamos, Carl Louis Breeden, engineer, and Harold Edgar 
Moore, both of Joseph Lucas, Limited, of Great King-street, 
in the city of Birmingham. 

This invention relates to dynamos employed in conjunction 
with secondary batteries more especially for lighting purposes 
on motor road vehicles, and has for its object to construct an 
improved self-regulating machine of the inter-brush type. 
In conjunction with the armature A are arranged a pair of 
main brushes B and C. To the brushes shunt winding D 
is connected. In series with the negative side of the external 
circuit a series regulating winding k is arranged, and in con- 
junction with the latter a shunt regulating winding F is pro- 
vided. The winding E is connected at one end to the negative 


oO 


| invention the danger thus arising to the coils or windings is 
avoided by dividing the winding or a part thereof which is 


| to the middle plane M, as shown on the right. The two halves are 


To | 





considerably increased and further powerful magnetic forces are 
set up which have a tendency to rack or displace the coils in 
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relation to one another and in the case of short circuits may lead 
to actual injury to the spools or windings. According to this 


provided with the switch tappings into two equal parts or 
halves with oppositely wound turns, which lie symmetrically 


connected in parallel, and tappings are arranged which are 
likewise connected in parallel and disposed symmetrically with 
regard toM. If now windings are switched off, it is two por 
t_ons lying symmetrically to the middle plane, each belonging to 
one-half of the coil that are cut out. Since in this arrangement 
the parts of the winding through which current flows always 
lie symmetrically to the middle plane of the winding, no dis- 
placing forces can arise between the winding A and B. There 
are six other illustrations.— March 5th, 1913. 


SHIPS AND BOATS. 


11,014. May 9th, 1912.—IMPROVEMENTS CONNECTED WITH 
Boats ror Suips, Mechan and Sons, Limited, and H. 
Mechan, both of Scotstoun Ironworks, Scotstoun, Glasgow. 
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This invention refers to boats for ships of the type adapted 
to be nested in series. In one form of construction the keel 


of an under boat may consist of a vertically arranged metal 
plate A flanged along its top edge, upon which a longitudinal 
beam B is fixed, the upper edge of the beam constituting » 
longitudinal way C for the keel of an upper boat to rest upon. 
This way C may extend from near the bow to near the stern, 
For preventing the upper boats from tilting sideways chocks D 
may be furnished inside of the boats. The chocks may be 
arranged either to remain permanently fixed or made capable 
of being turned about hinges E so as to lie against the side of the 
boat, or they may be made detachable. The under boats are 
furnished with buoyancy compartments containing tanks F 
arranged to extend from near the centre of the boat to the rising 
side thereof. A locker G may be formed between one or each 
side of the extension B and the end of the buoyancy compart 
ments F. These lockers may be furnished with covering boards 
arranged to form a continuation of the surface of the buoyancy 
compartments. The top boat of a series may be of ordinary 
internal construction ; in some cases it may be a motor-driven 
boat.— March 5th, 1913. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent office Official Gazette.) 


1,049,573. Meruop or MANUFACTURING STEEL INGors, 
EL. Gathmann, Bethlehem, Pa., assignor to Gathmann Engi 
neering Company, New York, N.Y., a Corporation of Maine. 

Original application filed November 27th, 1908. Divided 
and this application filed March 8th, 1909. 

The inventor claims that by his method of casting steel ingot- 
piping is reduced. ‘The process consists in retarding the radia 
tion of the heat from the upper portion of the ingot and iy 
progressively accelerating the radiation of heat from the lowe: 
portion of the ingot toward the top to an extent approximately 








85 per cent. of the mass of the molten metal. The idea is to 
cause the upper portion of the mass to feed molten metal to the 
pipe or cavity tending to form in the upper central portion 
thereof, while the metal is freezing or contracting, and thus to 


| cause the pipe to rise toward the top of the ingot and disappear 


in the upper portion of the ingot where the radiation of the heat 
is retarded. There is only one claim. 


1,049,994. Gas Propucer, W. B. Chapman, New York, N.Y., 

assignor to Chapman Engineering Company, New York, N.Y. 
Filed March 5th, 1910. Renewed July 12th, 1912. 

The producer is of the underfeed type, as will be gathered from 


[1049994] 








the engraving, and means are provided for relatively rotating 
the fuel entrance and the body of fuel within the producer. 
There are twenty-three claims. 


1,051,475. VARIABLE SPEED TRANSMISSION MECHANISM, D. K. 
Wilson and C. L. Tutt, Waterloo, Jowa, assiynors to the 
William Galloway Company, Waterloo, Tewa.—Filed 
July 24th, 1911. 

The apparatus comprises a driven sprocket wheel and inde- 
pendently revoluble driving sprocket wheels, with sprocket 
chains connecting two of the driving and the driven sprockets. 
The driving sprockets are loosely mounted on a driving shaft, 
while an idler sprocket wheel is arranged between the driving 
and the driven sprockets and is operatively engaged with one 








of the sprocket chains. A sprocket chair operatively connects 
the idler sprocket to another of the driving sprockets, and 
yieldable resilient means are adapted to be actuated selectively 
and non-rotatably to interlock either of the driving sprockets 
to the driving shaft, and adapted to be moved so as to become 
disengaged from all the sprockets. here are eleven claims. 
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The Tripoli Railway. 


THe Tripoli railway system is progressing 
quict ly but steadily under Italian management. Started 
fou {cen months ago after the occupation of Ain-Zara, 
its initiation was attended with no common diffi- 
culties, not only in the housing of the staff and work- 
men, but especially in the disembarking of building 
material and rolling stock in open roads exposed to 
a sea which is often rough for many days together, 
and with so gradually shelving a beach that the trans- 
ports have to lie nearly a mile out. This stage of 
the enterprise, described in THE ENGINEER of May 
24th, 1912, and the subsequent laying of the 
track, are now things of the past, and the line, 
which has grown to about 62 miles long, has been 
continued from the Gargaresch—Zanzur branch on 
the east up to Gherran and Aziziah. The rolling 
stock is certainly not extensive as yet, consisting as 
it does of ten locomotives, six carriages, and ninety- 
six trucks of various kinds, but nearly half a million 
tons of material have been carried by it up to date, 
and the monthly traffic returns, which were 3550 tons 
in March, 1912, are now 21,700 tons. A small shop 
with plant for any sort of repairs has been working 
since June, the plans for the Tripoli Central Station 
are ready, and a large workshop of reinforced con- 
crete is being built there. Surveying will now prob- 
ably begin soon for the prolongation of the line 
heyond Aziziah towards the interior, an undertaking 
not rendered easier by the high Jebel Garian range. 
The railway, which worked by the military 
authorities in conjunction with the Italian State 
tnilways, is interesting as being the nucleus of the 
system which will one day join Egypt with the 
possessions of France on the North African littoral. 


1S 


The Dispute on the Midland. 


Berore the middle of the month the dispute 
on the Midland Railway, which had assumed a very 
threatening appearance, was brought to a peaceful 
conclusion, Guard Richardson having assured an 
official of the company that it was not his intention 
to be consistently disobedient to his superior officers, 
even if their orders were in conflict with the ‘‘ Appen- 
dix,” and having explained that he did not mean to 
convey that impression at his examination before 
the Board. Under the circumstances the company 
reinstated him in his old position and promised to 
give consideration to the rule book to avoid mis- 
understandings in future. We may remind our 
readers that there are practically three sets of rules 
on the Midland, and probably on other lines using 
the train control system. There are first of all the 
rules proper which are common to all railways, 
are drawn up in consultation at the Clearing House, 
and receive the approval of the Board of Trade ; 
secondly, there are the rules in the appendix, which 
are regulations drawn up by each company to suit 
own conditions. They are quite independent 
of the rules of other companies—all companies, for 
example, have not the regulation about brake vans 
which caused the trouble on the Midland. Thirdly, 
there is, on the Midland, a separate book, which gives 
instructions for the working of the control system. 
This book was issued about 1908, when the system 
was started, and until January last had caused no 
material trouble, its relationship to the rules and the 
appendix being clearly understood. Bearing this 
fact in mind, the outbreak only becomes compre- 
if we that the apparent issue 
was not the true root and cause of the trouble. It is 
held, we believe rightly, in many quarters that this 
particular trouble was but another of the wedges with 
which the unions are seeking to destroy the railway 
systems of this country with their own ends in view. 


its 
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Prussian Railway Loan. 


In our issue of February 7th we reported 
that the Prussian Government had brought in sup- 
plementary railway estimates amounting to about 
3,000,000. During the month of March the annual 
ailway Loan Bill was also presented to the House, 
)roposing further expenditure of £26,674,000 for the 
year 1913. As was to be expected, this sum is con- 
-iderably in excess of the loan asked for last year, 
which amounted to £19,927,000. The 1913 loan is 
composed as follows :—£6,592,000 for the construction 
“! new main and branch lines and for rolling stock 
on these lines, £5,407,000 for additional rails on exist- 
ig lines, £4,964,000 for buildings, £9,342,000 for 
‘olling stock on existing lines, and £369,000 for light 

ilways. All items show an advance on last year’s 
timates, while the sum demanded for rolling stock 
almost double that spent last year. The Bill is 








accompanied by a memorandum dealing with the 
dearth of trucks last November, but no further reason 
for the lack of supply is adduced than that the increase 
in traffic was unexpectedly great. It is, however, 
evident from the large sums to be spent on rolling 
stock this year that the Prussian railway authorities 
are making efforts to avoid a recurrence of the disas- 
trous disturbances of traffic which took place last 
autumn. 


Expert Evidence in Patent Action. 


On March 18th Mr. Justice Neville, in giving 
judgment in a patent action, stated his views as to the 
functions of expert witnesses in such actions. The case 
which his Lordship had to decide turned on an im- 
portant chemical process relating to the hydrogenation 
of fats by means of metallic catalysts whereby cotton- 
seed oil and soft fats can be hardened and rendered 
suitable for. soap making and other purposes. Eminent 
chemists gave evidence on both sides and the case 
lasted between two and three weeks. The plaintiffs 
failed in their action on the ground that the patentee 
had not given sufficient information in the specifica- 
tion regarding the preparation of the metallic catalyst, 
a point which made all the difference between failure 
and success. On the general question of expert 
witnesses Mr. Justice Neville held that it was not 
competent in any action for witnesses to express their 
opinion upon any of the issues, whether of law or 
fact, which the Court or a jury had to determine. 
Expert evidence was generally essential in patent 
actions to explain words or terms of science or art, 
and to instruct the Court with regard to the laws of 
science with which the patent may be concerned. 
It was necessary also for the Court to ascertain from 
experts the state of public knowledge at the date of 
the patent. In spite of this, however, a large amount 
of time was taken up in eliciting the opinion of the 
witnesses upon one or other of the issues of the case. 
The witnesses called for the plaintiff invariably took 
a strong view in his favour, whilst the defendant’s 
witnesses were equally confident the other way. It 
was, however, rare to find any substantial difference 
of opinion between eminent experts upon matters of 
science whenever it was possible to dissociate the 
question from immediate connection with the issues 
of the action. In his Lordship’s opinion at least 
nine-tenths of the questions put in patent cases were 
irregular. 


The Destruction of a German Airship. 


On March 19th the German military airship 
L.Z. XV. was destroyed in a storm on the drill grounds 
at Karlsruhe. It had started from Baden—Oos, 
where it was stationed, on the evening of the 18th, 
and had remained in the air until the afternoon of 
the following day, when it was obliged to descend 
in order to replenish its stock of fuel. A strong 
wind was blowing at the time and it was found impos- 
sible to land before the shed at Baden—Oos, and the 


| descent therefore took place on the open drill grounds 


at Karlsruhe. About half an hour afterwards, 
while preparations were being made for another 
ascent, a violent squall seized the airship and broke 
it in the middle ; further darmage was inflicted imme- 
diately afterwards by another squall, and in a short 
time the vessel was completely destroyed with the 
exception of the motors and propellers. By a for- 
tunate circumstance no persons were in the airship 
at the time, so that the accident was not accompanied 
by loss of life. The L.Z XV. was 460ft. long, with a 
cubic capacity of 741,600 cubic feet, and was of the 
same type as the Z.4, which has just been supplied 
to the German Army by the Zeppelin Company. It 
was only completed some two months ago and was 
the swiftest Zeppelin hitherto constructed. It remains 
to be seen whether this accident will have any effect 
on the German predilection for the rigid system, 
for there can be no doubt that rigid airships of this 
size are particularly subject to accidents in stormy 
weather. 


Water Finders. 


THE divining rod has had the honour of 
another scientific investigation abroad, and another 
has just begun in this country. A Congress of 
Experimental Psychology was held recently in Paris 
under the patronage of such a severely critical 
assembly as the Académie des Sciences, and those 
who believe it in their power to discover hidden 
treasures with the aid of the divining rod came 
fiom all parts of Europe. That the divining rod 
should have survived the discredit with which it 
has been regarded in our enlightened age suggests 
that its action is based upon some scientific influence 
not understood. This plausible view is supported by 
the strikingly successtul results obtained by certain 





operators to-day in finding water underground. When, 
however, manipulators of the divining rod pretend 
to discover hidden metals and minerals and indicate 
exactly their character and volume and their depth, 
scepticism again comes to the surface. The diviners 
offer too much to be digested at one time. The 
Congress gave these gentlemen every opportunity 
of demonstrating their powers by a series of tests 
organised in such a way as to put them as much as 
possible “‘ off the scent.” The first test of locating 
cavities and quarries witderground at Vincennes was 
remarkably successful. All the four competitors, 
who considered themselves specially qualified for the 
work, indicated the situation, depth and area of the 
cavities, and even marked out places where the 
roof of a quarry was supported by pillars. Any 
suggestion of trickery is declared to be out of the 
question, for the judge, a professor at the Museum of 
National History, was alone in possession of the plans, 
and no one else present, it is stated, could have known 
of the existence of these hidden cavities. The 
next test was not so satisfactory. An iron pot and 
a copper basin were hidden underground. Nearly 
all the competitors indicated the position of the iron 
pot, which some declared to be the copper basin, 
but this utensil was not discovered, although it was 
close by. The finding of water was a little better, 
though not conclusive. Some gave correct indica- 
tions, but in this, as well as in some of the other tests, 
there appeared to be a good deal of guesswork. The 
experiments are being continued on a somewhat 
elaborate scale, and when completed it will be possible 
to judge whether the divining rod is of any real 
scientific value. The conclusions of the Congress are 
to the effect that operators of the divining rod are 
living galvanometers who are extremely susceptible 
to the radio-active emanations of minerals and water. 
In view of previous tests of a similar nature, an atti- 
tude of scientific suspense will not be out of place. 


New German Dreadnought. 


Own March Ist the new German Dreadnought 
Kénig was launched at the Imperial Docks at Wil- 
helmshaven in the presence of the Emperor. The 
K6nig, which is Germany’s fourteenth large battle- 
ship, had a weight at launching of 24,000 tons ; she 
surpasses the latest German super-Dreadnoughts in 
size and is consequently the largest battleship hitherto 
built in a German yard. No details of construction 
nor dimensions have yet been published, but it is 
already known that the new battleship will be an 
improved vessel of the “ Kaiser” class. It is also 
stated that she will be fitted with turbines and 
will do more than 23.6 knots, which is the speed of 
the swiftest German Dreadnought at present in com- 
mission. It may also be taken for granted that a 
considerable advance will be made in armament and 
general fighting capacity over the already, existing 
ships. The K6énig will be completed by the autumn 
of next year and will then form part of the High Seas 
Fleet. Of the twenty battleships forming this fleet, 
ten are known as “ large” battleships. The propor- 
tion between these and the battleships of smaller 
size will be considerably changed before the end of 
the present year by the completion of the three new 
Dreadnoughts at present nearing completion, viz., 
the Kaiserin, Prinzregent Luitpold, and Konig Albert. 


Absorption Pits. 


DurinG the controversy that followed upon 
the Paris floods early in 1910 it was proposed, as a 
precautionary measure, to sink a number of pits in 
the basins of the Seine and Marne, whereby any 
overflow would be absorbed by the porous strata 
traversed by these pits. This method of reducing 
the liability of rivers to flood was by no means 
experimental, since a number of pits already existed 
in various parts of the country and were said to be 
giving excellent results, while they had the advantage 
of being far more economical than the costly works 
which the Municipal Council decided to carry out in 
Paris. Upon the advice of a well-known geologist, 
however, the idea of sinking pits was abandoned. 
Since then some independent experiments have been 
carried out with a view of disproving these conclu- 
sions. Three trial pits were sunk on the plateau 
of Romainville and in the valleys of the Loing and 
Grand Morin, which latter tributary is largely respon- 
sible for the flooding of the Seine. The results of 
these tests are presented in a report by M. Diénert, 
chief inspector of the Paris water supply, who declares 
himself entirely in favour of utilising the subsoil 
as a reservoir for the storage of water resulting from 
heavy rains, and he further states that in the Seine 
basin there are very large areas of soil specially suited 
for this method of storing water that would other- 
wise go to swell the volume of rivers. He asserts 
that if such pits had been sunk in the basin of the 
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Marne they would have reduced the volume of water 
discharged by that river by 500 cubic metres per 
second, and the height of the Seine in Paris would 
have been reduced by at least 1 m. Seeing that the 
works of protection authorised in 1910 have so far 
made little progress, and that their construction is 
likely to extend over some years, the certainty of 
being able to minimise the effects of floods by the 
sinking of pits in porous soil offers at least a solution 
which may be adopted in case of emergency. 


Lower Weser Improvement Scheme. 


AN agreement of considerable importance 
has been concluded between the States of Oldenburg 
and Bremen with a view of improving navigation 
between Bremen and the It is proposed to 
increase the depth of the channel from 5 to 7 metres, 
and to make a corresponding increase in the width 
of the river bed, so that the latter will be about 490ft. 
at the town of Bremen. The cost of these improve- 
ments is to be defrayed entirely by the State of 
This scheme met with the approval of 


sea. 


Bremen. 
Prussia some time ago, but was opposed by the 
Oldenburg authorities, who endeavoured by this 
means to obtain permission to construct a canal 
between the town of Oldenburg and the Dortmund- 
Ems Canal. This opposition has now been given up 
on the grant of certain concessions by Bremen, of 
which the most important is the immediate payment 
of the sum of £75,000 towards the construction of the 
proposed Oldenburg-Ems Canal. The State of 
Bremen will further comply with a number of demands 
made by Oldenburg with respect to railway questions ; 
these include principally the construction of a new 
station at Bremen-Neustadt and the laying of a 
second track over the railway bridge that crosses 
the Weser. It is expected that this improvement Will 
exercise a considerable influence on the future traffic 
of Emden. 


Hydrovols. 


THE competition of hydrovols which are 
now proceeding at Monaco is likely to show some inter- 
esting developments of the nautical type of aeroplane. 
So far makers have contented themselves with fitting 
floats to machines, which may prove fairly satis- 
factory on smooth water, but would probably be 
more than useless in an ordinary sea, and if the 
hydrovol is to render any real service it must possess 
a certain seaworthiness enabling the pilot to wait 
for assistance and even to carry out any adjustments 
that may be necessary in the event of trouble with the 
motor. The practical type of hydrovol must, in fact 
be a flying boat. Some interesting examples of such 
a design were shown at the last aeroplane exhibition 
in Pari:, including the powerful machine known as 
La Marseillaise, constructed for the French navy by 
M. Louis Bréguet. ‘The combination of a seaworthy 
body with planes necessarily entails weight, requiring 
a very powerful engine to lift the machine and drive 
it at high speed, and thus the hydrovol has a tendency 
to differ entirely from the terrestial aeroplane. But the 
development of the hydrovol may do much more for 
the practical realisation of aerial flight than the 
aeroplane, because the difficulties to be overcome are 
much greater ; unfortunately there is not much hope 
of this being done until considerable progress has 
been made with the motor. 


The St. Gothard Convention. 


A POWERFUL upheaval of public feeling 
against the signature of the St. Gothard Convention 
is sweeping over Switzerland. Meetings of tens: of 
thousands of citizens are held to urge upon the 
Federal Council to refuse its acceptance of an agree- 
ment which, it is asserted, is being forced upon the 
country by Germany and Italy with the object of 
laying their hands upon the Swiss railways. At the 
time negotiations were carried out in 1869 for the 
driving of the St. Gothard tunnel, the Confederation 
of North Germany and the Grand Duchy of Baden 
contributed 30,000,000f. and Italy 55,000,000f. 
towards the expense, on the condition that they should 
be accorded special treatment as regards tariffs over 
the new line. If the dividend should exceed 7 per 
cent. they were to receive one-half of the surplus, 
and should it exceed 8 per cent. the St. Gothard 
Company was bound to reduce its rates. In 1897 
the Swiss Confederation took over all the railways, 
including the St. Gothard, and Germany and Italy, 
relying upon a clause in the agreement of 1869, now 
claim to have the St. Gothard privileges extended to 
all the Swiss lines, that is to say, special rates are to 
be fixed for the transport of German and Italian goods 
over the Swiss railway system, which can never 
be raised in the future. A Convention was passed 








by the Reichstag and presented to the Federal Council 
for signature. It has remained in abeyance for a 
considerable time, the Council not daring to append 
the signature, and the Swiss are determined to ensure 
its rejection. Another objectionable clause in the 
Convention is that German firms are to be entitled 
to supply material for the electrification of the St. 
Gothard, as well as for the Federal railways. The 
position is all the more galling to the Swiss for the 
reason that they have not profited from the St. 
Gothard tunnel to anything like the same extent as 
the Germans and Italians, and that, while according 
special tariffs over the Federal railways, they would 
not benefit from similar treatment in Germany and 
Italy, nor would they be able to offer equal advantages 
to other countries. The Convention would, in short, 
deprive the Swiss of sovereignty over their own 
railways. It is easy to understand the fear that this 
economical dependence would be accompanied by a 
political servitude, and to this the Swiss absolutely 
refuse to submit. The matter is one of great import- 
ance to other countries, and particularly to France, 
which is facilitating railway communication with 
Switzerland in order to compete with the German 
traftic by the Simplon, but if the Convention should 
be signed in its present form such competition would, 
of course, be impossible. 


Loss of a German Destroyer. 


DvuRrRinG the night of March 4th the German 
Navy suffered a severe blow by the loss of the torpedo- 
boat destroyer 8.178. In returning from 
manceuvres the boat was cut in two and sunk about 
five miles north-east of Heligoland, while attempting 
to cross the bows of the cruiser Yorck. In spite of 
immediate assistance rendered by the Yorck and 
other vessels that happened to be in the vicinity, 
only fifteen persons were saved, while two officers 
and sixty-eight men were drowned. As far as can 


be ascertained this lamentable catastrophe appears | 


to have been due to the fact that the S. 178 was not 


under full control on account of the extremely heavy | 


sea running at the time, and that this was not suffi- 
ciently taken into account by the officer in command. 
It is particularly deplorable that so many valuable 
lives were lost, but this may be ascribed to the fact 
that after the strenuous work connected with the 
manceuvres almost all the crew had been sent below: 
The S 178 was one of the newest German destroyers, 
having been launched only four years ago. She 
belonged to the eleventh half flotilla, which is a part 
of the torpedo division of the North Sea Marine 
Station. 


The Navy Estimates. 


THE Navy Estimates which were presented 
to the House of Commons by the First Lord on 
26th of the month must be described as “‘ adequate ”’ 
and no more. They provide for the construction of 
five battleships, eight light cruisers, sixteen destroyers, 
a number of submarines and other small vessels. 
If the ships that are now being built in this country 


for the Malay States and Australia be taken into | 


account, and particularly if the three ships to be 
constructed at Canada’s expense be included, the 
addition of five first-class vessels appears to be 
sufficient for our imrnediate needs. We could with 
pleasure have seen provision made for at least one 
more battleship, but in view of the fact that, although 
at the present time our productive capacity is stretched 
to the utmost, our naval shipbuilders are unable to 
earn all the money that is voted to new construction, 
it would have been fruitless to add another ship to 
the programme. There is no more serious matter 
in Mr. Winston Churchill’s explanatory statement 
than his note on this unfortunate state of affairs. 
Whether it be due to past labour troubles, to the 
amount of merchant and warship construction for 
foreign Powers or to the lack of skilled workmen 
brought about by the trades union limitation of ap- 
prentices, it is a matter that demands urgent and 
particular attention. It is not due to the lack of yards 
or ships. It will be a serious and indeed intolerable 
thing if our needs are limited by our capacity, and an 
inquiry into the annual expenditure on construction 
should be made without delay, for it would appear 
that for some years past the Admiralty has had a 
surplus at the end of each year. The ultimate 
destination of that surplus is not publicly known, 
but it is said that the money is not spent on the 
Navy. 


German Air Fleet Estimates. 


EXTENSIVE proposals for the construction 
of an air fleet for the German navy have just been 


night | 


published. They{involve a total expenditure, from 
1914 to 1918, of £2,500,000, of which £150,000 jg 
immediately to be provided for by supplementary 
naval estimates. It is proposed to construct in the 
next five years two groups of four airships, each to 
form part of the active fleet and one airship cach 
for the material reserve, together with four double 
revolving sheds and one fixed shed, gasworks, barracks 
for the personnel, &c. The airships are calculated 
to have a life of four years, and will therefore be 
renewed at the end of that period. The construction 
of a central station and six outside stations, with a 
total of fifty aeroplanes, is also planned, of which 
six groups of six each will be on active service 
and fourteen airships will form the material re-crve, 
The central station will be provided with flying 
grounds and will be capable of accommodating al] 
the aeroplanes, while the outside stations will 
have space for ten each. Aeroplanes will be replaced 
according to requirements. The total expenditure 
of £2,500,000 is distributed as follows :—£1,750.000 
for airships, £150,000 for aeroplanes, £200,000° for 
buildings, £100,000 for working expenditure, and 
; £300,000 for personnel, 


Efficiency of French Arsenals. 





FOLLOWING upon the agitation against the 
| attempted introduction of the Taylor system in the 
|automobile factory of M. Louis Renault, it might 
have been supposed that no more would be heard of 
|a@ system which is, in principle, particularly objec- 
|tionable to French mechanics. The fact that a 
| similar attempt is to be made in the torpedo shops at 
It is all the 
arsenals are 


Toulon is therefore worthy of mention. 
|more remarkable French 
| regarded as the last places where innovations of this 
| kind are likely to be made. The “ efficiency” of 
ithe arsenals had for many years been falling as the 
|result of trade union influence, and the lowest point 


because the 


| was reached when the policy of M. Camille Pelletan 
| culminated in a state of things perilously approaching 
anarchy. It was evidently hopeless to look for the 
creation of a powerful navy unless stringent measures 
were adopted for reorganising the arsenals. Begun 
by the late M. Alfred Picard and continued by M. 
| Deleassé, this reorganisation has been completed, 
with such excellent results that the productive capa- 
city of the arsenals has enormously increased, and 
ships can now be built under conditions that compare 
very favourably with other naval Powers, to the extent 
that it is nearly certain the shipbuilding programme 
will be terminated before the date originally fixed. 
The placing of orders for battleships with private 
shipyards is undoubtedly partly responsible for this, 
by creating a rivalry which has stimulated the arsenals 
to further exertions. The reported attempted intro- 
duction of the Taylor system at Toulon shows to what 
extent the Government is endeavouring to increase 
the productive capacity of the yards and augment 
the power of the navy. 





| The Chingford Reservoir. 


Dvurtinc the month the new reservoir of 
the Metropolitan Water Board at Chingford, known 
as King George’s Reservoir, was formally opened for 
service by the King. This reservoir with its accom- 
panying works has so recently, and in such detail, 
been discussed in our pages, that it will not be neces- 
sary here to describe it at any length. Its chiet 
interest beyond its great size undoubtedly lies in 
the fact that to pump the water into it from the 
river Lea and its Navigation, Humphrey interna! 
combustion pumps are employed. There are five 
of these pumps, four of them capable of lifting 
40 million gallons of water per day, and the fifth of 
half this size. These pumps’ were ordered before the 
Humphrey pump had really progressed far beyond 
its experimental stage, and that this was so speaks 
volumes for the enterprise and foresight, not only 
of Mr. W. B. Bryan, the chief engineer of the Wate: 
Board, but of the Pump and Power Company, which 
contracted to supply the machinery under a heavy 
penalty. So far the installation has, we under- 
stand, worked absolutely without a hitch, and there 
is every reason to suppose that it will continue to do 
so. The reservoir itself, which is capable of contain- 
ing some 3000 million gallons of water, is constructed, 
as are the other great reservoirs in the valleys of the 
Thames and Lea, with a puddle wall keyed into tli 
London clay and protected on both sides by an 
earthwork embankment. The subsidiary works wer 
of an unusually onerous nature, and they included 
the diversion of the river Lea for a distance of some 
three miles, the construction of several other les+«r 
channels, and the building of a number of reinforce: 
concrete bridges, 
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THE INDISCRIMINATE PURCHASE OF WAR- 
SHIPS BY PROBABLE BELLIGERENTS. 


Tue First Lord’s observation in the memorandum 
on the Naval Estimates with regard to the backward 
rate of warship building in Great Britain during the 
past twelve months has led to the suggestion in some 
quarters that some of the foreign ships now under 
construction in British yards might be acquired for 
the Navy. It will be interesting to consider, then, 
for @ moment previous transactions of this kind 
and their outcome. 

In the first place, we may recall that one of the 
salient features of British naval construction during 
the last few years has been the altogether unexampled 
quantity of foreign warships and war material work 
on hand at the same time. No less than four foreign 
(iovernments—Brazil, Chile, Japan, and Turkey— 
have under construction in various stages at the works 
of Sir W. G. Armstrong, Whitworth and Co. and of 
Vickers, Limited, five super-Dreadnoughts of the 
largest size, quite apart from Russian and Spanish 
supplementary orders on hand, for which a consider- 
able amount is being undertaken in this country. 
Other firms have been busily engaged in the construc- 
tion of torpedo-boat destroyers of the largest size 
for South American States, and especially for Chile, 
Argentina, and Brazil. During the war with Italy 
the construction of the first of the Turkish battleships 
was only languidly proceeded with, but a certain 
amount of progress has been made on her. It is 
understood that work on board has now been stopped, 
and the result, as far as can be seen at present, due to 
the existing war, is that it is extremely doubtful 
whether her original purchasers will become her 
owners. The second Turkish battleship was never 
definitely ordered. The Rechad-i-Hamiss is to be a 
powerful vessel, somewhat of the Orion type, of 23,000 
tons displacement, and carrying ten 13-5in. guns and 
sixteen 6in. weapons. 

Just before the Balkan War broke out the Greek 
Government, which had previously had the purchase 
under consideration, hurriedly bought the four 
1000-ton destroyers then approaching completion at 
the works of Cammell, Laird and Co., Limited, at 
Birkenhead, for which the order had been placed 
two years previously by the Argentine Government. 
It is an open secret that the excessively onerous and 
frequently fluctuating conditions imposed on the 
builders by the Argentine naval authorities resulted 
in vessels that were not entirely satisfactory either 
to the builders or the purchasers and the firm was 
able to arrange to have the Argentine contract 
annulled and sell the vessels to Greece. Although the 
transaction was a perfectly normal one, and could, 
moreover, have infringed no_ susceptibilities, the 
sudden sale of these vessels naturally excited a degree 
of interest which the transaction per se should hardly 
have called for, even though, as a rule, when strained 
relations are existing between contracting Govern- 
ments any action of this kind is usually magnified 
into an importance vastly beyond that which its true 
sighificance justifies. In this case the vessels were 
hurriedly sent to sea only a few days before the com- 
mencement of hostilities between Turkey and the 
Balkan States. : 

During the last fifty years there have been some 
very notorious transactions in warship sales certain 
of which are difficult to justify. Just fifty years ago 
Messrs. Laird disposed of the famous Alabama to the 
Confederate States Government, but under very 
different circumstances from those surrounding the 
recent Greek transaction. The Alabama was built 
to the order of a private gentleman who in his official 
capacity—albeit possibly unknown at the time of 
signing the contract—was the naval agent for the 
Confederate States in Europe. As the Foreign 
Enlistment Act stood at the time, the Alabama, 
in the condition in which she left England—that is, 
unequipped with armament or military stores—was a 
perfectly legal transaction, and, in fact, much more so 
than the armoured vessels built by the same firm for 
the same destination immediately afterwards. These 
were seized by the British Government soon after 
they were launched at the instance of the United 
States Government, and eventually became the 
Scorpion and Wivern in the Royal Navy. These 
cases are by no means parallel to the numerous 
later instances in which warships have been indis- 
criminately purchased in a hurry. A_ precedent 
much more nearly similar to the recent sale of the 
“San Luis ” class of destroyers to Greece is found in 
the history of the United States war with Spain in 
1898, when the Government of Brazil allowed Sir 
W. G. Armstrong, Mitchell and Co. to dispose of the 
two protected cruisers of the ‘‘ Amazonas ”’ class to 
the United States, in which navy they are to be found 
to-day as the Albany and New Orleans. An even 
more identical case occurred in January, 1904, just 
before the beginning of the Russo-Japanese War, 
where the Argentine Government again figured. Two 
armoured cruisers, each of 7300 tons, had been built 
at Sestri Ponente, near Genoa, for the Argentine 
Government, and were named Moreno and Riva- 
davia. These were sold to Japan just four weeks 
before the beginning of the war, and proved a useful 
addition to the fleet in which they now figure as the 
Kasuga and Nisshinn. Asit happened, the Argentine 
Government never replaced these vessels, and its pro- 
posed naval developments were delayed until 1909, 








when the extensive Brazilian naval programme quite 
upset the local balance of naval strength in South 
American waters, and led to both the existing Argen- 
tine and Chilian programmes. At the same time as the 
Argentine Government sold these cruisers the British 
Government bought the Chilian battleships Con- 
stitucion and Libertad, built by Vickers and Arm- 
strong respectively, apparently to prevent their 
acquisition by Russia, thus somewhat favouring the 
Japanese and preserving the local balance of naval 
strength in South America. These vessels are now 
the well-known Triumph and Swiftsure. 

The only recent case of a warship of any kind built 
in England being delivered to a foreign Power when 
at war was that of the little experimental torpedo 
boat Caroline, built in 1903 by Yarrow’s, which left 
England as a steam yacht and was transformed at 
Libau, but the incident cannot be regarded as a 
serious breach of the Foreign Enlistment Act. 

These hurried purchases of warships are seldom 
satisfactory to the owner. As long ago as 1878 the 
British Government bought up two Turkish battle- 
ships building on the Thames, but they were never 
afterwards regarded as suitable. The United States 
Navy Department has never really been satisfied with 
the Albany and New Orleans; in fact, these two 
vessels were somewhat harshly spoken of after the 
war. ‘They were built to meet Brazilian requirements 
in Brazilian waters, and not for the Atlantic Ocean 
work that their purchasers immediately expected of 
them. Criticism of the “‘ Swiftsure’’ type as fleet 
units in the Royal Navy has been very frequent, in 
spite of their excellent performances. The Greeks 
will indeed be lucky if they escape the usual fate of 
nations that buy warships intended for another 
Power, though in their case their existing fleet is 
already of so hybrid a nature that the circumstances 
will not be so accentuated as they would be in the 
ease of larger and more thoroughly organised fleets. 

The objections that are usually and very naturally 
made about vessels that are hurriedly purchased are 
to the effect that they are not suitable for the new 
service, a fact which presumably should have been 
amply considered before the bargain was struck. 
Obviously, fittings cannot be standard nor detail 
arrangements uniform with those of the new service 
for which they are acquired. Special ammunition 
is generally necessary, the artillery being of a special 
type, while spare gear of a different pattern is certain 
to be found necessary, and involves much trouble and 
inconvenience in supplying. Probably also structural 
arrangements and strength, or even stability, leave 
much to be desired. These items will probably 
affect the Greek Government less than the fact that 
they have acquired four very large and expensive 
vessels of their type built to fulfil extraordinary 
requirements, and which would be totally different 
from their own in the event of their requiring to order 
new vessels, One feature of the Argentine ships was 
their relatively great radius of action, a quality quite 
out of place in the present case. Moreover, it will 
be distinctly interesting to learn what arrangements 
exist in Greek ports for the supply of oil fuel for these 
boats. 

Both the Greek and Argentine Ministries of Marine 
appear to be open to some criticism over this last 
transaction. The former Government had _ been 
inquiring widely for torpedo craft earlier in the year, 
and apparently delayed purchasing any until the 
final settlement of the negotiations between Italy 
and Turkey. The war between the latter country 
and the Balkan States, although it broke out some- 
what unexpectedly as regards the outside world, 
must have come as no surprise to the Greek Govern- 
ment, whose failure to provide earlier for an increase 
in naval strength under the circumstances can only 
be described as culpable negligence. As it was, 
it only just succeeded in getting the Argentine 
vessels away from England prior to the outbreak of 
war. On the other hand, the policy of the Argentine 
Government in ordering and then relinquishing boats 
on the verge of acceptance is not easy to understand 
in this case any more than in that of the Kasuga and 
Nisshinn, more especially in view of the fact that since 
the placing of the Argentine contract the Chilian 
Government had ordered six of the largest and most 
powerful destroyers now under construction for any 
navy. This practice of parting with nearly com- 
pleted ships, while affording the technical staff 
engaged in superintending the construction an excel- 
lent opportunity of studying foreign methods, leaves 
the original purchaser’s navy for a long period with- 
out vessels on which to rely in case of emergency, or 
on which to train men in time of peace. If the Greek 
Government had not been anxious to acquire these ves- 
sels in a hurry, the Argentine Government would have 
had to accept them in the ordinary course of events, 
and one is, consequently, led to believe that its 
1909 naval programme has proved to be larger than 
was really necessary or that the type of vessel origin- 
ally required was afterwards found to be unsuited to 
the needs. Again, a flotilla such as this programme 
embodied, composed of twelve of the largest and most 
heavily armed destroyers afloat, would require about 
1500 men, or nearly a quarter of the existing personnel 
of the Argentine navy. From this point of view it 
would appear extremely probable that the excessive 
cost and difficulty of maintaining such vessels has only 
recently been appreciated by the Argentine Govern- 
ment, while, had the Greek Ministry of Marine only 





displayed a little more foresight, it could have 
built vessels that were better suited to its own local 
requirements. This and the case of the Amazonas, 
perhaps, are the best instances of the general unsuit- 
ability of the warships of one navy for service in 
another, but the matter is of little importance in the 
case of Greece. As an answer to those who occa- 
sionally complain of the danger of any great Power 
rapidly augmenting its fleet by the purchase of ships 
from another, it is only necessary to consider the in- 
tolerable inconvenience that would arise on active 
service by having a, Rio de Janeiro in a squadron 
of “ Kaisers’’ or a Moltke in the First Cruiser 
Squadron. 








THE PRODUCTION OF OXYGEN BY THE LINDE 
AND CLAUDE PROCESSES. 
No. I. 


Ir is a commonplace to remark that the supply of 
a commodity is regulated by the demand. The reverse 
of this is less frequently dwelt upon, yet it is some- 
times just as true that the demand for a commodity 
is regulated by the supply. 

We could cite several illustrations of the fact that 
the availability of a trustworthy and regular source 
of supply has created a demand for the substance or 
machine produced. For the moment. however, we 
will only dwell upon the case of oxygen. Prior to 
1886 the supply of this gas on a commercial basis 
was very restricted. Its use was equally confined ; 
indeed, beyond the oxy-hydrogen limelight as em- 
ployed in optical lanterns and on the stage, there 
was practically no market for it. In the year men- 
tioned the Brin process of producing oxygen was 
introduced on a commercial scale by the present 
British Oxygen Company, Limited. This process 
depends upon the fact that barium-monoxide, baryta, 
when heated to about 1000 deg. Fah. in presence of 
air, is converted into barium-dioxide, and that when 
this dioxide is heated still further to about 1600 deg. 
Fah. it is reconverted into the monoxide and oxygen 
is given off. In practice it was found that the altering 
of the temperature involved loss of time and rapid 
deterioration of the material. Experiments were 
undertaken by the company, and it was soon dis- 
covered that to dioxidise the deoxide a reduction of 
pressure served the same ends as an increase of tem- 
perature. In 1888 new plant utilising this principle 
was designed and put to work. In this the monoxide 
was heated to about 1300 deg. Fah. in the presence of 
air at ordinary atmospheric pressure. When the 
oxidation process was complete the pressure in the 
retorts was reduced by exhaust pump to. about 
13 lb. per square inch. The deoxidation followed 
automatically without any change in the temperature 
being necessary, and the oxygen liberated was drawn 
off into gas holders. The first portions of the gas 
taken from the retorts contained the nitrogen from 
the residual charge of air in the previous stage of the 
operations, and were allowed to escape to the atmos- 
phere. The new scheme worked in a very satis- 
factory manner. 

With this improvement in the supply, and, we 
may add, with the accompanying improvement in 
the quality of the gas supplied, new uses were found 
for oxygen, and by 1907 the company possessed three 
oxygen factories—at Westminster, Birmingham, and 
Manchester—the total capacity of which was 24,000 
cubic feet of gas per twenty-four hours. 

In the year 1895 Professor Carl von Linde succeeded 
in liquefying air in a commercially practicable manner, 
and it was at once recognised that his discovery 
should lead to a new process for the commercial 
production of oxygen. For it was obvious that 
advantage could be taken of the difference of the 
boiling points of liquid oxygen and liquid nitrogen 
to separate the two main constituents of air. This 
‘* rectification ’’ of liquid air, as it was called, was not, 
however, as simple a process to carry out commercially 
as it looked, and it was not until 1907 that the first 
trial plant was erected in this country. But it soon 
proved its superiority, and in 1908 the British Oxygen 
Company discarded the barivm process and installed 
Linde plant in its three factories. i 

This second improvement in the process of produc- 
tion resulted, like the first, in an increase in the 
demand. The employment of oxygen for oxy- 
acetylene welding and for metal cutting purposes 
rapidly extended, and the greater purity of the gas 
told on all sides. The growth which has occurred 
in the demand since the liquid air-process was adopted 
in 1908 may be judged from the fact that the company 
now possesses eight factories—two in London and 
one each in Manchester, Birmingham, Newcastle-on- 
Tyne, Glasgow, Cardiff, and Sheffield—with a total 
capacity of over 400,000 cubie feet--of oxygen per 
twenty-four hours. A factory has, in addition, 
recently been erected in Sydney, New South Wales, 
and another in Caleutta. 

With simple rectification, as employed in the 
earlier Linde plants, only about two-thirds of the 
oxygen contained in a given quantity of air can be 
abstracted. A refinement of the Linde rectification 
process has been developed by M. Georges Claude, 
who has succeeded in abstracting nearly all the 
oxygen without increasing the work expended. This 
process has also been taken up by the British Oxygen 
Company, and is in use at its Glasgow works, where 
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a representative of this journal had an opportunity 
of inspecting it at work a short time ago. The same 
representative has also visited the Westminster works 
of the company where the Linde plant is in use. In these 
articles it is proposed to describe these two processes 
—the Linde and the Claude—for the production of 
oxygen and to deal with certain other matters relat- 
ing to the oxygen industry and the employment of 
the gas in commerce. 

Let us take up the original Linde plant first. 
This process is, as we have said above, a direct out- 
come of Professor Linde’s scheme for the commercial 
production of liquid air, so that it will be convenient 
to describe this first. It is interesting to note that 
one of the earliest reports of Linde’s method of pro- 
ducing liquid air appeared in THE ENGINEER for 
October 4th, 1895.* A brief summary of that article 
will best serve our present purpose. 

To begin with, it must be remembered that no gas, 
as Andrews’ celebrated researches conclusively proved, 
can be liquefied by pressure alone unless its tempera- 
ture is ‘below a particular value called the critical 
temperature. For air the critical temperature is 
— 220 deg. Fah. At thistemperature air is still gaseous, 
and requires a pressure of over 40 atmospheres to 
liquefy it. To produce this low temperature was 
for a long time possible only on a laboratory scale. 
It was commonly attained by utilising a series of 
gases, each one of which had a lower critical tempera- 
ture than its immediate forerunner. By Linde’s 
methods this expensive process was made obsolete 
and a self-intensive procedure substituted in its place. 
The plan adopted was simply to utilise what is known 
as the Joule and Thomson effect. When a gas under 
pressure is allowed to expand through an orifice 
to a lower pressure without doing external work, 
Joule and Thomson found that the final temperature 
of the gas was slightly lower than the initial. Thus 
for air initially at 63 deg. Fah. the fall in temperature 
is 0.46 deg. Fah. per atmosphere difference of pressure, 
so that if the pressure before expansion were 1] atmos- 
pheres, and that after expansion 1 atmosphere, the 
cooling effect would be 4.6 deg. Small as this figure 
is, Linde utilised it in such a way as to make it 
cumulative, and so obtained the low temperatures 
required for the liquefaction of air. 

A diagram of the apparatus employed is given in 
Fig. 1. Air compressed in a cylinder A to, say, 
75 atmospheres was passed through a water-jacketed 
cooler B, whereby its temperature was reduced to 
about 50 deg. Fah. On leaving the water jacket 
cooler the air travelled down the inner tube of a 
“reverse flow cooler’? C, and thence through a 
throttle valve D into a receiver E. With 75 atmos- 
pheres pressure above the throttle and 25 below it 
the free expansion of the air through the valve D 
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lowered the temperature of the air by about 23 deg. 
Fah. This cold air leaving the receiver passed by way 
of the pipe F into the outer jacket of the reverse 
flow cooler. While flowing up this jacket it abstracted 
some of the heat from the succeeding charge of air 
flowing down the inner tube. If the interchange were 
completely effected the fist charge of air would leave 
the reverse flow cooler by way of the pipe Gat 
50 deg. Fah.—-the temperature, that is, of the air 
leaving the water jacket cooler B. On the other 
hand, the second charge of air would reach the top 
side of the throttle valve at 27 deg. Fah.—the tem- 
perature, that is, of the first charge of air after it 
had passed the throttle valve. The first charge 
of air flowing through the pipe G was again com- 
pressed in the cylinder A and again cooled to 50 deg. 
Fah. in the water jacket cooler B. The second 
charge of air had by this time expanded through the 
throttle valve D and its initial temperature of 27 deg. 








* We may add that in the same issue a leading article, ‘Cheap 
Oxygen,” appeared which, after reviewing somewhat pessimistically the 
possible commercial outlets for the gas, concluded thus :—“ Finally, to 
indulge ina short dream on our own account, it will be of the highest 
interest to examine all possible products of the fractional distillation of a 
ton or two of liquid air: bodes other than argon mayjlie perdu in our 
atmosphere.” Argon had been discovered in 1894 by Lord Rayleigh and 
Professor Ramsay. In 1896 helium, previously known to exist in the sun, 
was shown by Ramsay to be present in the atmosphere, the process of 
isolation employed being the fractional distillation of liquid air. In 1898 
the hitherto unknown elements neon and krypton, and subsequently 
xenon, were discovered in t-e atmosphere by the same investigator using 
the same process of isolation. 





had thereby become reduced by about 29 deg., so 
that in the receiver its temperature would be — 2 deg. 
Fah. The first charge was then cooled to — 2 deg. 
Fah. by the second in the reverse flow cooler, and the 
second charge again brought up to 50 deg. and 
returned to the compressor. As the cycle was 
repeated each charge of air arrived at the throttle 
valve at a successively lower and lower temperature 
until the critical temperature of — 220 deg. Fah. 
was reached. At this point the air was in a condition 
to be liquefied by pressure. The critical pressure for 
air is, however, over 40 atmospheres, and, as the 
pressure in the receiver was only 25, it is clear that 
even with the attainment of the critical temperature 
the air would still be in the gaseous state. The 
cycle was therefore carried still further until the 
temperature of the air in the receiver was sufficiently 
far below the critical temperature to enable a pressure 
of 25 atmospheres to produce liquefaction. We 
have spoken of the operations as being performed in 
connection with separate charges of air. In practice 
the whole process was really continuous, and as liquid 
air was drawn off from the receiver at H fresh atmos- 
pheric air was introduced into the circuit at J. 

Having obtained liquid air in this manner, Linde’s 
next endeavour was to devise some means of separat- 
ing its constituents. Now under ordinary atmospheric 
pressure liquid oxygen boils at — 296.5 deg. Fah. 
and liquid nitrogen at — 320 deg. Fah. It follows, 
then, that if cold liquid air be gradually heated the 
nitrogen is the first constituent to volatilise. It 
appeared thus to be a simple matter to separate the 
two elements. But on investigation matters were 
found to be otherwise. It was quite practicable 
to boil off the nitrogen until the liquid contained 
about 60 per cent. of oxygen. But when the process 
was carried farther, so as to get greater purity, more 
and more oxygen began to pass off along with the 
nitrogen until in the end the quantity of pure oxygen 
obtained represented only a small fraction of the total 
quantity present in the original volume of liquid air. 
Numerous attempts, other than Linde’s, to separate 
the two constituents were made about this time, but 
they allfailed for the same reason; there was, 
apparently no alternative between producing a large 
quantity of comparatively impure oxygen and a very 
small quantity of practically pure gas. Until 1902 
the rectification of liquid air could not be performed 
on a commercial basis. In this year, however, Linde 
devised the scheme which made the _ process 
a- financially practicable affair. By this method he 
was able to extract no less than 93 per cent. of the 
oxygen from a given quantity of air and to produce 
it with a purity of about 99 per cent. 

From Fig. 2 a diagrammatic sketch, the chief 
features of Linde’s method will be gathered. Let us 
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Fig. 2—LINDE OXYGEN PLANT 


suppose that the apparatus is started up for a fresh 
run. The valves A, B, and C are closed, and air, 
compressed and cooled by water jacketing as before, 
is entering the system at D. Flowing down the 
centre pipe of the reverse flow cooler E, it passes 
through a worm F lying within a receiver G. Leaving 
the worm, the compressed air reaches the throttle 
valve H, where expanding to a lower pressure without 
doing any external work, it cools itself in accordance 
with Joule and Thomson’s law. The cold air ascend- 
ing the pipe J is led to the top of what we will after- 
wards call the rectification column. Here it is 
sucked into the pipe K, whence it is conducted through 
the pipe L and the outer jacket of the reverse flow 
cooler E back to the compressor by way of the pive M. 
With the exception of the worm F, the scheme of 
things is thus far exactly as in the simple liquid air 
producer illustrated in Fig. 1, so that after the 
apparatus has been working sufficiently long the air 
leaving the pipe J begins to carry with it an increasing 
quantity of liquid. Such liquid air, instead of passing 
over into the pipe K, will fall down the rectification 
column and collect round the worm F within the 
receiver G. ‘i 

Let us now suppose that the apparatus has been 
running fo1 some time and that the worm is com- 
pletely immersed in liquid air. The valves A, B, and 
C are now opened so as to bring a second reverse 
flow cooler N into parallel working with the first. 
The air from the compressor can thus flow through 





both coolers E and N on its way to the worm Ff. 
When it reaches this worm it is cooled by the surrowncd- 
ing liquid air and on expanding through the throt: |e 
valve it emerges from the pipe J in the liquid for), 
As the compressor is now drawing direct from t}i« 
atmosphere a continuous stream of liquid air is falliiy 
down the rectifier from the pipe J. But if the oi, 
inside the worm F is being cooled by the surroundi:,. 
liquid air the latter must thereby be warmed. |; 
follows, then, that passing down the rectifier is liqui.| 
air, and passing upwards is the cold gaseous ai; 
evaporated within the receiver G. The two strean , 
are brought into intimate contact by means of baffl., 
consisting of perforated plates disposed within tho 
rectification column. 

We have called the upward stream “cold gaseous 
air.’ This is not quite an exact description. For jt 
must be remembered that when a mixture of two 
liquids is evaporated the gas driven off will contain 
at first a greater percentage of the more volati!« 
constituent than does the mixture from which it :s 
being evaporated. Thus if liquid air containin: 
nitrogen and oxygen in the same proportions 1. 
are present in the atmosphere be evaporated, th: 
first portions of gas coming away will contain 93 per 
cent. of nitrogen and 7 per cent. of oxygen. It i 
clear, then, that the vapours ascending the rectific: 
are at first very largely nitrogen. These nitrogenoi. 
vapours are at a sensibly higher temperature tha: 
the down-coming current of liquid air, so that ai 
exchange of heat takes place between the two current -. 
In fact, the comparatively hot nitrogen vapours «i: 
their best to evaporate the down-coming liquid air. 
This evaporation is accompanied, of course, by the 
same phenomenon as that taking place in ther veiver, 
namely, the predominance of nitrogen in thi: 
evaporate. 

It is obvious now that during these earlier stages 
of the working the original liquid air in the receiver (: 
is from a twofold cause, gradually becoming riche: 
in oxygen and poorer in nitrogen. In the first place. 
the gas being evaporated from it is principally nitro 
gen, and in the second place the liquid “ air” falling 
down the rectifier is in the process being more or less 
completely deprived of its nitrogen. Ultimately, 
then, the liquid surrounding the worm F will be 
practically pure oxygen, and when this stage ix 
reached the apparatus begins to fulfil its function of 
producing oxygen and incidentally nitrogen as com 
paratively pure gases at ordinary atmospheric 
temperature. 

To discuss the action when this “‘ steady state ™ 
is reached let us follow the course of the liquid ai: 
flowing out of the pipe J. This air in descending 
over the trays in the rectification column is brought 
into intimate contact with the ascending gaseous 
oxygen which itself has evaporated while passing 
through the worm. The cold liquid air and the 
slightly hotter gaseous oxygen exchange their heat. 
The ascending gaseous oxygen is cooled and condensed 
and falls back into the receiver as liquid. The 
descending hquid air is heated; the more volatile 
constituent, nitrogen, is evaporated off and ascends 
the column, while the oxygen still liquid continues 
its course downwards to the receiver. The nitrogen 
gas is delivered into the pipe K, and, travelling along 
the pipe L, flows through the outer jacket of the 
reverse flow cooler E to the atmosphere, or a holder 
if it be desired to retain it. The oxygen is drawn off 
by way of an inverted bell P fixed just above the 
surface of the liquid in the receiver G, in which 
position it catches a portion of the oxygen vapours 
just after they are evaporated. The oxygen then 
flows by way of the pipe Q, and the outer jacket of 
the reverse flow cooler N through the pipe R, to a 
suitable gas holder. It will be gathered that the 
nitrogen in the pipe L and the oxygen in the pipe Q 
are, while gaseous, still very cold. Within the coolers 
E and N respectively, however, they are used to cool 
the incoming compressed air, so that by the time 
they flow away from the coolers at M and R they are 
practically at atmospheric temperature. 

Such is a brief description of the various steps in 





Compressed Air 
Fig. 3 


the original Linde process for the- production of 
oxygen from the atmosphere. We have not gone into 
all details because there are certain features of the 
apparatus which are thought best kept secret. We 
may, however, say that in an actual example of thi 
Linde plant the nitrogen and oxygen reverse flow 
coolers E and N—Fig. 2—are to be found combined 
together within the tower containing the rectification 
column. The rectification column is, in fact, sur- 
rounded by a coiled pipe, a section of which is shown 
in Fig. 3, which pipe may be regarded as the outer 
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estimated to cost 93,890,000 dols. These figures 
include certain land damages based on the value of 
land flooded at the time the report was made. 

Taking Port Arthur or Fort William to Montreal 
via the proposed waterway, the distance is 934 miles ; 
via Lake Erie and the Welland Canal it is 1216 miles. 
To New York via Buffalo and the Erie Canal the dist- 
ance is 1358 miles, giving a difference in favour of 
the projected route of 282 miles, as compared with 
the present St. Lawrence route, and 424 miles as 
compared with the Buffalo and New York route. 
Comparing the distarice from Fort William to Liver- 
pool via New York, we have :—Fort William to 
Liverpool via the Georgian Bay Canal, 4123 miles ; 
Fort William to Liverpool via New York, 4929 miles, 
giving a difference of 806 miles in favour of the 
Georgian Bay Canal—Montreal route. 

The type of navigation proposed is the “‘ dam and 
lock’ system, with slack water reaches between 
structures. The whole is designed to enable boats 


casing of the nitrogen reverse flow cooler E—Fig. 2. | oxygen is about 900 cubic feet per hour. The figures 
‘wo or more smaller coiled pipes lie within the larger | we have given refer to the larger plant. 
and down these compressed air flows on its way to In our two-page supplement we give views showing 
the worm F—Fig. 2. These two pipes may be | the interior of the company’s works at Westminster 
varded as the equivalent of the inner pipe in the | and Greenwich, both of which are typical examples 
trogen reverse flow cooler E—Fig. 2. A similar | of the Linde process. The Greenwich plant illus- 
iled pipe surrounded by one slightly larger is also | trated is of twice the capacity of the larger of the 
¢ontained within the nitrogen pipe, as shown in Fig. 3. | Westminster plants. Another illustration in the 
he inner of this pair carries compressed air and is | supplement shows the barium plant in use at West- 
equivalent to the inner pipe of the oxygen reverse | minster until 1908. The fourth illustration is a view 
fi.w cooler N—Fig. 2.. The annular space between | in the company’s Glasgow works, and depicts the 
i and the shghtly larger pipe surrounding it carries | Claude plant, which we will describe in our next article. 
o ygen, and is equivalent to the outer chamber of 
tie oxygen reverse flow cooler N—Fig. 2. The | 
arrangement is thus such that the oxygen cooler is | 
disposed within the nitrogen cooler, | THE PROPOSED GEORGIAN BAY SHIP CANAL. 

Other details of the Linde plant which we inspected a 

Westminster may also be mentioned. There are | ‘THE Canadian financial estimates contain a number 
here, as a matter of fact, two distinct plants, a smaller | of items for the improvement of part of the waters 
and a larger, which are run alternately. Each is | which go to form the proposed Georgian Bay Ship 
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PROPOSED GEORGIAN BAY SHIP CANAL AND ITS CONNECTIONS 


Canal. Already a certain amount of work has been ; 600’ by 60’, with 20’ draught, to pass from Lake 
done in the way of improving the navigation on | Huron, through pond after pond, to Montreal, the 
these waters with a view to their ultimately forming | head of ocean navigation. 
part of the permanent ship canal construction, but | The project, as already said, is essentially a river 
much remains to be done. and lake canalisation scheme, taking advantage of 
The report of the Georgian Bay Ship Canal was pre- | natural channels which, fortunately, can be made to 
pared by the Department of Public Works of Canada | form 80 per cent. of the distance from Georgian Bay 
after an exhaustive survey of the district between |to Montreal. 
Georgian Bay and the city of Montreal. The report; Of the 440 miles of projected navigation between 
was presented to the Canadian Parliament on July | the above mentioned points from 410 to 420 miles 
6th, 1908, by Hon. Dr. Puglsey, then Minister of | follow the course of some river or lake. For that 
Public Works. The project has since been the sub- | part of the route from Georgian Bay to the height of 
ject of further study and investigation by contractors, | land separating the water-sheds of the Ottawa River 
The nature of the river | and the Great Lakes, a distance of 81 miles, the 


driven by a Diesel engine, the maximum horse-powers 
being 40 and 80 respectively. Atmospheric air, 
after passing through a purifier containing slaked 
lime, whereby the carbon dioxide contained in it is 
removed, is compressed in a three-stage compressor. 
Between each stage the air is cooled by water jacket- 
ing, its final temperature being about 74 deg. Fah. 
The moisture in the air is partially removed by the 
compression, but as such moisture would solidify 
and choke up the apparatus very quickly, the air 
from the compressor is further dried in a calcium 
chloride drying tower. Even with this precaution 
all moisture is not removed, and after the plant has 


been running for about six days it freezes up. The engineers, and financiers. 


other plant is then set running, and continues until 
it, in turn, freezes up. The plants freeze themselves 


and the height of land are such that it is desirable | French and Pickerel Rivers and Lake Nipissing are 


not only in the interest of navigation, but also in | utilised. 


From Lake Nipissing, through the height 
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vut—or “ unfreeze ”’ if the expression is permissible— 
in a few hours if merely left to themselves. After 
leaving the calcein chloride drier the air is passed 
through a “fore cooler.’ This is simply a CO, 
refrigerating machine of the Linde British Refrigerat- 
ing Company’s ordinary type slightly modified to suit 
the special purpos2 to which it is put. From this the 
air emerges at a temperature of about — 6 deg. Fah., 
and is then led straight to the reverse flow coolers 
within the rectification column. 

When the apparatus is started up for a fresh run 
the full horse-power of the Diesel engine is utilised 
to drive it, anda pressure of 2000 Ib. per square inch 
is kept up above the throttle valve. This pressure 
us time goes on gradually falls until the steady state 
when oxygen is being produced is reached. In these 
conditions the engine is developing about 50 ho1se- 
power, the pressure above the throttle valve is about 
700 Ib., and below it about 41b. The output of 
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that of numerous power users, that a complete system 
of regulation be constructed for the Ottawa River. 
The Dominion has already constructed two of these 
dams and others are contemplated. This storage 
system is of immense magnitude compared with any- 
thing else of the type that has heretofore been 
attempted. 

The report already issued is a comprehensive and 
voluminous document comprising a complete descrip- 
tion of the route and the country through which the 
canal would pass, as well as detailed plans of the 
typical structures proposed throughout the route. 
In a general way the system is merely the canalisa- 
tion on a large scale of rivers of varying magnitude. 

The report deals with two routes for a waterway 
'at least 22ft. in depth. Route A, from Montreal 

via Lake St. Louis and Ste. Anne de Bellevue, is 
estimated to cost 99,689,000 dols. Route B, via 
| Riviere des Prairies north of Montreal Island, is 
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of land, for a distance of 34 miles, the route is an 
artificial waterway, with the exception of a few small 
lakes through which it is catried. This artificial 
cut leads into Trout Lake, thence into Turtle Lake, 
the Little Mattawan River, and Talon Lake, which 
it utilised as far as Sand Bay at its southern end, 
a distance altogether of 21 miles. Trout and 
Talon Lakes are very deep and fairly large 
bodies of water. From Sand Bay there is a 
canal for 3 miles to the Mattawa River, which is 
utilised as far as Mattawa, a distance of 13 iniles, 
where another canal cut of ? miles in length makes an 
entrance into the Ottawa River. This river, which 
expands into large and deep lakes in many places, 
is followed all the way down to the foot of the lake of 
Two Mountains, a distance of 293 miles. From the 
foot of lake of Two Mountains to Montreal, a distance 
of 25 miles, either the St. Lawrence or the Ottawa 
River, called Riviere des Prairies, flowing north of 








354 





THE ENGINEER 


Aprin 4, 1913 








the Island of Montreal, may be utilised. The former 
route is 5 miles of artificial waterway and the latter 
about 11 miles. 

By the first route the canal enters Montreal Harbour 
at its upper end. By the second route the St. 
Lawrence Ship Canal is joined at Bout de I’Ile, 
some 11 miles below the eastern boundary of Montreal 
Harbour. The time of transit of vessels would be 
affected by the length of restricted channels on the 
route where speed has to be reduced and by the 
number of lockages and consequent delays. A close 
computation of the speed allowable in the different 
stretches with about three-quarters of an hour for 
delay in the passage of each lock gives about 70 hours 
as the time of transit from Georgian Bay to Montreal. 
With the advantage of shorter distance between ter- 
minal harbours it is computed that the route will be 
from one and three-fifths to two days faster than 
any other existing water route under present condi- 
tions from the head of the Great Lakes to an ocean 
port, apart from also having an enormous superiority 
as to carrying capacity. But as compared with the 
possible improved system of St. Lawrence canals to 
a depth of 22ft., assuming that the number of locks 
would be greatly reduced, probably no practical 
benefit in the time of transit could be claimed, the 
saving in distance being off-set by longer stretches of 
lake and wide river navigation which exists through 
the™Lake Erie and Lake Ontario route, where high 
speed would be permissible. 

The total length of what may be termed canal 
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eastern terminus of the waterway no special provision 
is made in the estimate for increased terminal facili- 
ties. Bythe time the waterway is completed, with 
the works now under construction and the extensive 
improvements proposed, the harbour will no doubt 
afford sufficient dockage facilities to meet the require- 
ments of the increase in traffic contributed by the 
new route. As this traffic develops facilities will be 
extended naturally as part of the harbour works. 

The western entrance to the waterway on 
Georgian Bay is formed by French Harbour. As 
this will be only a transit point to and from terminal 
harbours already established, no terminal facilities 
are required other than improvements in certain 
parts of the entrance and increased aids to naviga- 
tion. These improvements are included in the esti- 
mates. 

The summit level embraces Lake Talon, the Little 
Mattawa River, Turtle and Trout Lakes, their pre- 


sent surfaces being raised to elevation 677, the rise | 


in water being for Talon Lake 44ft. and for Trout 
Lake 4ft. 6in. The locks at both ends of the summit 
are designed to allow of the large lake thus created 
being lowered to elevation 671 without interfering 
with navigation. In fact, besides affording a wide 


and unobstructed route for shipping in transit, the | 


lake will have two important duties—to absorb in 
part the excess in floods and to store the reserves for 
the months of deficient water supply. From careful 
hydraulic investigations made the available supply 
from the summit watershed, with the storage pro- 
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found desirable, will be given. In all cases the depth 
of water on the sills will be 22ft. at extreme low water. 

The navigation scheme requires the building of 
forty-five dams of various sizes, not including thos: 
which will be required in connection with the system 
of storage reservoirs. Generally, where the quantit, 
of water is much above the canal requirements tho 
rock fill type of dam has been adopted. Where, 
however, it is important to economise water for lock. 
ages concrete dams have been designed. The esti 
mate of cost is based on these two kinds of dams, anc 
the stop-log system of regulating sluices has bee 
adopted throughout with the exception of places wher 
stoney sluices are deemed necessary. Immediatel) 
connected with the, navigation scheme is the question 
of control of the flood waters of the Ottawa River. 
This would be of great benefit to navigation as wel! 
as to industries along the river depending on water 
power. It is intended to effect this by creating larg: 
storage reservoirs so regulated that during the flood 
season they will retain a portion of the surplus waters 
| which will be gradually released during the low-water 
period. The construction of the various dams will 
| create extensive water powers along the route, 
aggregating about ten million horse-power. 

The cost of the canal is estimated at 99,689,000 
dols.—roughly £19,800,000—if the route via St. Anne 
de Bellevue, lake St. Louis, and the St. Lawrence 
River is followed to Montreal. If, however, the other 
|} mouth of the Ottawa River known as Riviere de: 
| Prairies is followed the cost is estimated at 93,890,000 
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cutting for the entire route is about 28 miles by the 
project connecting the St. Lawrence River above 
Montreal, through Lake St. Louis, and 34 miles should 
the Riviere des Prairies route be selected. The 
length of submerged channels to be excavated is 
about 60 miles in stretches of varying lengths. Apart 
from this is an aggregate of 14} miles where obstruc- 
tions such as shoals, sharp bends, and so forth, have | 
also to be removed to form very wide channels. 
Therefore, of the 440 miles constituting the waterway 
108 miles will require excavation work for locks, 
approaches, canals, submerged channels, and the like, 
leaving 332 miles of natural river or lake channels, 
which will not require any improvement beyond the 
raising of the water surface, as recommended in con- 
nection with the project. Taking into account the 
14} miles of obstructions which, after removal, will 
leave wide free channels, the route may be sub-divided 
as follows in relation to width :—Canal cuts, 200ft. 
to 300ft. wide, including necessary restrictions at 
locks, 28 miles ; improved channel, submerged sides, 
300ft. wide, 66 miles ; free channels, 300ft. to 1000ft. 
wide and over, 346 miles ; making a total of 440 miles. 
The sides of all submerged cuts will be shown by 
piers or clusters of piles at suitable distances to indi- 
cate the channel and to aid the vessels in navigating. 
Along curves similar piers will be provided and each 
different course will be defined by ranges. The | 
restricted channels are widened at all bends. and con- 
conditions for navigation in these restricted parts | 
will be good. 
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PROFILE OF THE PROPOSED GEORGIAN BAY SHIP CANA 


vided, will be 540 cubic feet per second throughout 
the season of navigation, which will allow of an aver- 
age of twenty-four passages per day, or 5040 passages 
for the navigation season. As the traffic develops, 
in the event of this supply being insufficient to meet 
the demand upon the summit, the supply can be 


augmented by 700 cubic feet per second by creating | 


storage reserves at the head of the Amable du Fond 
River and diverting it from the present outlet into 
the summit lake. This can be accomplished at an 
expenditure of 900,000 dols. 

From the investigations made it appears that the 
opening and closing of navigation for the waterway 
would coincide closely to the opening and closing 
with ocean navigation for the harbour of Montreal, 
the length of the season being perhaps a few days 
shorter. ._This would be governed by lake Nipissing 
and conditions at the summit of the Mattawa reaches, 
and the indications are that an average of 210 days 
each year would be available. 

The difference in elevation of 659ft. between Mon- 
treal and the summit level and of 99ft. between the 


summit and Georgian Bay is overcome by twenty- | 


seven locks ranging in lift from 5ft. to 50ft. By the 
Riviere des Prairies route, however, this number is 
reduced to twenty-six. All locks are designed to be 
built in concrete. The minimum dimensions of lock 
chambers are 650ft. long by 65ft. wide. The esti- 
mated cost of the locks is based on these dimensions, 
but in the final report the additional cost of building 


Swain Sc. 
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| dols.—roughly £18,700,000. In either case 900,000 
dols.—roughly £180,000—will have to be spent for 
|a feeder at the summit of the canal when this is 
required. The land damages are partly covered by 
the estimate and partly by contingencies. In most 
cases of undeveloped water powers it has been assumed 
that owners could be compensated by being granted 
| power privileges at the nearest dam. The cost of the 
' damages cannot, however, be well defined. In ten 
years from now it is likely that the damages to pay 
would be much larger as conditions on the river would 
be much more involved. This amount cannot be 
well foreseen. It might be larger than estimated by 
one or two millions according to conditions at the 
time of construction and the legal view taken of some 
of the claims. 

The geology of the lower 200 miles of the Ottawa 
| River creates seven main steps, at each one of which 
| one or more locks are required. The estimated cost 
| of the Montreal reach from the Custom House to 
| Verdun is 3,859,000 dols.—roughly £770,000—includ- 
| ing the lock costing 1,090,700 dols.—roughly £217,000 
| —opposite the Custom House near the MacKay pier. 


| The lake St. Louis reach from Verdun to St. Annes, 
| a distance of 19 miles, is estimated at 12,553,000 dols. 
|—roughly £2,500,000—of which 1,093,000 dols. 
| —roughly £217,000—is set down at Verdun to gain 
| the level of lake St. Louis. The impounded basin 
from Point St. Charles westward will afford an upper 
harbour of five miles in length. The western part 


As the harbour of Montreal forms the | these locks 800ft. long by 75ft. wide, should it be | of Montreal above Victoria Bridge would be pro- 
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tected from high water by the Verdun dyke. A new 
lock will have to be built at St. Annes costing 784,000 
dols. roughly £154,000. The cost of the section 
rom St. Annes to Port Fortune, 25 miles, is estimated 
at 2,334,000 dols.roughly £465,000. Locks at 
Port Fortune and Hawkesbury furnish the means for 
rising over the Vaudreuil Ridge from Oka Lake to 
the long reach below Ottawa, a distance of 60 miles. 
tle ten-mile stretch, however, past the Long Sault 
Rapids will cost with the locks 3,860,000. dols. 
roughly £770,000. 

we The plans for the Riviere des Prairies route esti- 
mate a cost of 5,697,800 dols.-roughly £1,139,000 
for the first 17 miles as far as Sault Recollet. This 
route leaves the ship canal near Varennes and passes 
Bourdon Island at Baud Bout de V'Ile up to Des 
Prairie village. Prairies Lock is at the head of this 
channel. From Sault Recollet to Port Fortune the 
cost. is estimated at  7,776,€00 — dols.—-roughly 
£1,555, 000, 

The report is very comprehensive. It is the result 
of four seasons’ work in office and field. The surveys 
and estimates have been made by the Public Works 
Department, Mr. A. St. Laurent, A.M. Can. Soe. C.E., 
being directly in charge, with Mr. C. R. Coutlee, 
M. Can. Soc. C.E., and Mr. 8. J. Chapleau, M. Can. 
Soc, C.E., as principal assistants. The chief engineer 
of the Department is Mr. Eugene D. Lafleur, M. Can. 
soc, CLE. The time of construction is placed at ten 


years, 





140,000-VOLT ELECTRIC TRANSMISSION LINE. 
No. 1. 

THe electric transmission of power over long dis- 
tances and at high tension has had a remarkable 
development in various parts of the world within the 
past five or ten years, and forms one of the most 
important lines of development in electrical engineer- 
ing of the present day. Progress in this particular 
field has been conspicuous in the United States 
as regards both its scientific side and its commercial 
application, and a very notable achievement in elec- 
trical engineering in that country during the year 
1912 was the putting into service of a high-tension 
power transmission line carrying current at the extra 
high pressure of 140,000 volts. This line is owned 
by the Eastern Michigan Electric Power Company, 
and as now operated has a length of 125 miles from 
a hydro-electric station on the Au Sable River to the 
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Fig. i—HIGH TENSION LINES IN MICHIGAN 


city of Flint, but extensions which are now approach- 
ing completion will increase this to 235 miles, with an 
additional 35 miles in the form of a branch. 

This line is in the State of Michigan, which has 
been the field of considerable electrical development 
for railway, tramway, lighting, and general power 
purposes, and which has been the scene also of several 
important steps marking progress in this develop- 
ment. Here was built the first 72,000-volt transmis- 
sion line, representing a direct advance beyond the 
previous limit of 50,000 to 60,000 volts. In a few 
years followed the first 110,000-volt line, which was 
put in operation in 1907 and extended between the 
cities of Grand Rapids and Muskegon--see Fig. 1 
a distance of 45 miles. It should be recorded also 
that the first 72,000-volt line, the first 110,000-volt 
line, and the first 140,000-volt line were introduced 
not only in the same State, but were conceived and 
planned by the same engineer, Mr. James B. Foote, 
and were constructed under his direct supervision. 
When a voltage of 110,000 was first proposed for 
transmission service it was very generally considered 
as a risky undertaking of doubtful practicability 
Irom a commercial point of view. But the actual 
results were so highly satisfactory as to lead to the 
somewhat general introduction of this high voltage 
by other engineers, both in Europe and America ; 
and they were such also as to make Mr. Foote feel 
justified in planning to carry the voltage still higher 
in his future work. 


| 
| 
| 





One serious difficulty which it was urged would 
have to be contended with was direct leakage of 
current’ from one wire to another. This was felt 
to be specially the case for the Eastern Michigan line, 
which is in a moist climate, where the air might be 
expected to break down as an insulator at such high 
voltage. It was held therefore that conditions were 
not favourable to success in this installation, although 
it might be practicable to operate continuously and 
economically at 140,000 volts in a dry climate, such 
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Fig. 2—STEEL TOWER FOR TRANSMISSION LINE 


as that of California, where many long high-tension 
lines have been built. 

This predicted difficulty has not been experienced, 
however, and the line has been operated for some 
time in regular service with successful results. In 
fact, according to a detailed description in the 
American Engineering News, there has been no 
serious leakage of this kind even though the pressure 
at the further end of the line may be as high as 


3-* 2Wires 


Then, again, this line is destined to become even- 
tually part of an extensive system of lines covering 
a large area of the State, and for the economical 
operation of which a very high voltage is desirable. 
The map, Fig. 1, shows the new high-tension line 
and the other lines of the transmission system already 
operated by the same company and its allied interests. 

Returning now to the 140,000-volt transmission 
line in particular, the head of this line is at a hydro- 
electric generating station on the Au Sable River, 
in a wild and foreste country in the northern part 
of the State. The line runs directly south to the 
settled district, and at 85 miles is the first sub-station. 
This is at the town of Zilwaukee, whence lines of 
10,000 and 20,000 volts are led to neighbouring 
cities, while the sub-station is also a switching point 
on the main high-tension line, which continues south 
for 40 miles to Flint. This line is now being extended 
to Lansing, with a second sub-station at Owosso ; 
from Lansing the line will fork, one leg going to Battle 
Creek and the other to Jackson. Each of these two 
places is about 235 miles from the generating station. 

Along the entire route the company owns a strip 
of land from 50ft. to 100ft. wide, and on this are 
erected towers at a normal spacing of 528ft. The 
towers are 56ft. high as a rule, but vary somewhat 
with the topography of the country; the lowest 
cross-arm is 44ft. from the ground, and as the suspen- 
sion insulators are 4ft. long, this brings the lowest 
wire about 40ft. from the ground at the towers. The 
deflection or sag of the wire in the 528ft. span is about 
12ft. The towers are of the three-post or tripod type, 
built up of steel angles and rods, all members being 
galvanised. The weight of the standard tower is 
about one ton. At corners or angles, however, the 
towers are of somewhat heavier construction, and 
these weigh about 1} tons each. The design of the 
towers is shown in Fig. 2, The width or spread at 
the base of the tower is 17ft., and each post is attached 
to an anchor or skeleton frame composed of galvanised 
steel angles and buried in the ground. The three 
cross-arms or cable brackets are 6ft. long, and are 
spaced 6ft. apart vertically. Thus the top and 
bottom arms on the same side of the tower are 12ft. 
apart, and their ends are 17}ft. diagonally from the 
end of the middle arm on the opposite side of the 
tower. At the end of each arm is a forged eye for 
the attachment of the insulators. 

The insulators are of the suspension type, and form 
one of the special features of the line construction. 
In fact, the development of this type of insulator 
is largely instrumental in making such a high-tension 
line practicable, since the limit of efficiency of any 
type of insulator carried by pins in the cross-arms is 
usually considered to be about 60,008 to 65,000 volts. 
With the suspension insulator almost any degree of 
efficiency can be attained, together with a very high 
factor of safety. In this case the insulators are 4ft. 
to 5ft. long, each consisting of a string of ten porcelain 
discs, 10in. diameter, suspended from the end. of the 
cross-arm and carrying the transmission cable at 
its lower end. Some idea of the efficiency may be 
gathered from the fact that the insulator is designed 
to withstand a continuous potential of 80,000 volts 
per disc, and is tested to a sudden application of 
125,000 volts per disc. At the corner or angle towers 
the same form of insulator used, but two are 
attached to each cross-arm, and instead of hanging 
vertically as suspenders they extend in opposite 
directions horizontally, or in line with the cable on 
each side of the tower. Thus they serve as strain 
insulators, and are attached to the cable by grip 
sleeves or clamps. Between the outer ends of the 
two insulators—a distance of approximately 10ft.— 
the cable hangs in a loop. 

Each of the three cables is a 3in. or No. 0 stranded 
cable composed of seven copper wires of No. 8 gauge 
coiled upon a hemp core. With regard to hemp core 
transmission cables, it is stated in the Electrical 
World that the experience of this company’s engineers 
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Fig. 3—HIGH TENSION CABLES SPANNING THE SAGINAW RIVER 


140,000 volts under conditions of no load and with 
140,000 volts at the power station end of the line. 
The same article points out also that with a pressure 
of 140,000 volts the amount and cost of copper for 
the transmission lines were considerably below what 


would have been required for a line carrying only | used to lubricate the strands, both of which provide 
| discharge points for the occurrence of corona loss.’ 
| This experience opposes the suggestion that such 


100,000 volts, and it is this marked saving in cost of 
construction which, of course, leads to the adoption of 


the highest voltage which is practically or commer- | 


cially possible for transmission. 





is that such cables show a higher corona loss than 


| equivalent conductors composed entirely of copper. 
| The article in question says : 
| to the hemp fibres extending out through the cable 


“This is attributed 


strands and to the little nodules formed by the pitch 


» 


cables might have a higher limit for such loss, owing 
to their increased area of surface. There appears 
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to be very little corona display or visible discharge. 
The conductors produce a humming sound, which can 
be heard at some little distance. But even with the 
slight excess loss due to the hemp core cables, the 
corona loss is evidently very low. 

South of Zilwaukee the line crosses the Saginaw 
River by four spans—two of 630ft., one of 565ft., 
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prises an intake chamber or head-bay opening into 
three penstocks or turbine chambers, each 25ft. 
wide, a waste weir with 72ft. effective length of 
overflow, a 6ft fish channel, and a 6ft. log shoot for 
passing logs down the river. From each end of this 
structure extends an earth embankment having a 
The earth was excavated from 
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Fig. 4—PLAN AND CROSS SECTION OF THE AU SABLE RIVER POWER HOUSE 


and one of 475ft. This last is across the navigable 
channel, where a clear head-room of 135ft. above the 
water is required by the Government regulations. 
This crossing is shown in Fig. 3. The two towers for 
the channe] span are of the rectangular or four- 
post type, 18ft. square to a height of 80ft., above 
which the two faces incline together and meet at the 
top cross-arm, which is 26ft. long, extending 4ft. 
beyond each side of the tower. The total height is 
about 167ft. These towers are built of H beams, 
channels, and angles. Each leg is anchored to a con- 
crete pedestal having a footing 12ft. square, and four 
curtain walls above the footings connect the pedestals 
so as to form one foundation. Steel reinforcement 
is embedded in all the concrete work. For this river 
crossing the three 140,000-volt cables are suspended 
by insulators from the top cross-arm. The second 
cross-arm carries three cables for 20,000 volts, 
and the bottom cross-arm carries six cables for 10,000 
volts ; these lower tension cables are for distributing 
lines. There are no lightning arresters on the high- 
tension line, but they are provided at the outgoing 
side of the generating station and at both the incoming 
and outgoing sides of the sub-station. These three 
arresters are of the out-door type, and are described 
later in this article. 
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Fig. 5—-SECTION OF THE WASTE WEIR 


The hydro-electric station is situated on the Au 
Sable River, as noted already, and is some 16 miles 
frcm the nearest town. For the construction work 
a branch line 6 miles long had to be built from the 
nearest railway, this being a narrow-gauge line used 
inainly in hauling timber from the pine forests. This 
river is peculiar in that it has practically no tributaries 
in its course of 60 miles. Its flow is exceptionally 
uniform, ranging from 1100 cubie feet per second in 
dry pericds to a maximum of 3500 cubic feet per 
second at flood time. The fall of the river in its 
course is such as to afford a series of a dozen sites for 
power development at 30ft. to 40ft. head, and the 
present company proposes to build a chain of stations 
sucessively as the demand for power increases. 
All of them will deliver their current to the head of the 
present 140,000-volt transmission line, which starts 
from the first or lowest station. It is this station 
which is now in operation, with an effective working 
head of 40ft.; but work is already in progress on the 
second plant-—Fig. 1—which is about 10 miles higher 
up the river, and will have a working head of about 
36ft. The reservoir formed by the first dam has an 
area of nearly 2000 acres, fed from a catchment basin 
or water-shed of some 1650 square miles. 

The concrete structure in the river channel com- 


the hillside by l{in. hydraulic jets at 90 Ib. pressure, 
and carried by the waste water through troughs to 
the site of the bank, where baftle boards retained the 
earth while allowing the water to flow away. Directly 
behind the penstock chambers is the generator house, 
as shown in Fig. 4. Each penstock has a head-gate 
of the Taintor type, and in front of the gates is the 
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Fig. 6—-TURBINE SPEED GOVERNOR 


usual arrangement of racks or screens for preventing 
the access of floating débris to the turbines. These 
gates are of steel construction, with face-plates 
gin and jin thick; they are 25ft. long on the face, 
with a radius of 20ft. from the operating shaft, and a 
height of 20ft. 6in. The bottom has an oak sill, 





| width. 


which rests on a steel plate on the concrete sill of tlie 
chamber when the gate is closed, and at each side j, 
a strip of india-rubber so as to seal the space betwee, 
the gate and the side wall, and thus make a wate,- 
tight joint A light concrete roof or deck covers t¢] 
penstocks, and each gate is operated by a pair «| 
chains attached to the lower edge and wound upc, 
drums on an overhead ‘shaft. The shaft is driv« 
by a 5 horse-power electric motor, the thr 
motors being controlled from the generator roon 
thus avoiding the necessity of having outdoor men t 
operate the gates independently of the stati 
operator. 

The waste weir—Fig. 5—is a hollow concrete dai 
having its length divided into three sections by tw 
concrete piers. Its crest is 12}ft. below the norm 
head-water level, and this level is maintained | 
three Taintor sluice gates whose lower edges rest « 
top of the weir. These gates are 24ft. long and 13: 
high, and they are operated in the same manner ; 
the Taintor head-gates—by electric motors. ‘I 
check the current through the waste channel or sluic: 
way below these gates there is a concrete weir 16f). 
high across the floor, and beyond this the floor 
depressed so as to form a stilling pool. The we 
also prevents the tail: water from extending to th 
main dam or waste weir when no water is passin, 
over this latter. The tail race or wasteway below tho 
turbines flares to a width of 108ft., and across this a: 
set permanent steel posts for the formation of 
measuring weir, which is formed of movable pane! ; 
slipped into the grooves formed by the H beam post 
which are 7}ft. apart. Two gauge openings at the 
middle and two at each side of the tail race enabl: 
the water level to be determined at four points in its 
This unusual construction enables test- 
of the hydraulic efficiency of the plant to be mad 
readily and at any desired time. 

The three turbines are of 4150 horse-power unde: 
an effective head of 38ft. Each turbine has two 
pair of runners served by separate draught tubes in 
the floor of the chamber. The forward draught 
tube has its horizontal portion forked, the two parts 
passing on either side of the rear draught tube in 
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Fig. 7—INTERIOR OF THE AU SABLE POWER HOUSE 


leading to the tail race, as shown in Fig. 4. The 
runners are of cast iron, with vanes formed of steel 
plates, and the guide vanes are swivelled so as to 


}ensure efficiency and economy under conditions of 


light loads. The shaft is of nickel steel, with four 
main bearings in the penstock, a bushed water-proof 
bearing in the head wall, and a combined supporting 
and thrust bearing in the generator room. The 
flanged end of the shaft is coupled directly to the 
generator shaft. In addition to the regulating devices 
there is a mechanical brake on the shaft; this is 
placed within the penstock, but is operated from the 
generator room. Forced lubrication provided 
for the shaft bearings and turbine gate bearings. 
The speed governor for the turbines, shown in Fig. 6, 
is of the oil pressure type, with a rotary oil pump 
belted to the shaft. This governor is mounted on a 
pedestal which contains the speed-controlling fly- 
balls, the regulating valve, and the synchronising 
attachment for switchboard control. A regulating 
mechanism operated by hand is provided also, so 
that the generator can still carry its load even if the 
governor is cut out of service. The governors and 
turbines were built by the Allis-Chalmers Company, 
which guaranteed for the turbines 84 per cent. 
maximum efficiency and 75 per cent. at half load. 
The actual efficiencies determined on the official test 
were respectively 89 and 79 per cent., the former 
being for 3400 brake horse-power and 36ft. head. 
Fig. 6 shows the turbine governor mentioned above. 
In Fig. 7 is.a view of the interior of the generator 
house, which is directly behind the penstock chambers, 
and is a brick building with steel trusses to carry 
the roof ; its base is of concrete, spanning the tail race. 
In plan it is 65ft. by 115ft. Each of the three main 
units is a 40-pole, three-phase, 60-cycle, 2500-volt 
alternating-current generator developing 3300  kilo- 
watts at the normal speed of 180 revolutions per 
minute, On the outer end of each generator shaft is 
mouhted a 6-pole, 32-kilowatt, 125-volt exeiter of 
the interpole type. The generators, transformers, 
oil switches, and lightning arresters were all built 
by the General Electric Company, which also supplied 
the electrical equipment of a more ordinary character, 
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Special designs were involved in much of the high- 
tension equipment. 

The 2500-volt current from the generators 
delivered to a group of three transformers, which 
step it up to 140,000 volts for transmission. The 
generator leads extend to 15,000-volt oil switches, 
connecting to the station bus-bar through hook 
switches. The bus is protected by a 2500-volt 
aluminium cell lightning arrester, and then leads 
directly to the transformers, which are equipped with 
air-break disconnecting switches. The station switch- 
board has three combination generator and exciter 
panels, one voltage regulator panel, and a swinging 
bracket with synchronism indicator. Besides the 
voltage regulator there is an excess voltage relay 
to reduce the generator pressure if the voltage exceeds 
the control capacity of the regulator. The oil 
switches of the generators are operated from levers 
on the switchboard, and have time limit relays, 
which are set to open in five seconds at 1200 ampéres. 
Their tripping coils are energised from the direct- 
current bus-bars. For the bus-bars and connections of 
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Engine. 
nahh Sha 8.33 tons 
8.975 tons 

9.0 tons 
9.0 tons 
25.305 tons 


Weight on bogie ..  .. 

os leading axle 
driving ,, 
oh trailing ,, i ke 
Total weight in working trim ee 
Tender. 


Tank capacity 2000 gallons 
Fuel capacity 5} tons 
Wheels .. 2ft. 44in. 
Wheel base lift. 


Weight in working RM 5 ee kn 24.65 tons 
Engine and Tender. 
wed Goon “S 42ft. 1jin. 


Wheel base 
59.96 tons 


Weight in working trim .. 








FIRST QUARTER’S CLYDE SHIPBUILDING. 


ALTHOUGH the output of shipping from Clyde ship- 
yards during March constitutes a record for the month, 
the total for the first quarter of the year is nearly 17,500 
tons less than for the corresponding period of last year, 
and about 8900 tons less than for the previous year, but 
is very considerably in advance of the figure for the three 
years preceding 1911. For January the output was very 
small—9750 tons—although by no means the smallest on 
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CROSS SECTIONS OF NARROW GAUGE SUPERHEATER ENGINE FOR THE SOUTH 


the 140,000-volt system jin. iron pipe is used, being 
attached to the insulator bushings of the transformers, 
oil switches, and cable entrances, or else hung from 
the roof by ten-disc suspension insulators similar 
to those used on the transmission line. Special care 
is taken to avoid sharp corners and edges, and at 
taps and connections the fittings are enclosed by 
brass balls. In the high-tension work the minimum 
clearance between conductors and ground is 5ft., 
and this minimum is used only when necessary. 





PASSENGER LOCOMOTIVE FOR THE SOUTH 
INDIAN RAILWAY. 


THE first narrow-gauge locomotives fitted’ with super- 
heaters to be sent out to. India are illustrated in the 
engravings on pages 357-and 360. This type, of which 
five have been constructed, four being fitted with super- 
heaters, for the South Indian Railway Company, under 
the instructions and supervision of Mr. Robert White, 
consulting engineer for the company, by R. and W. 
Hawthorn, Leslie and Co., Limited, Newcastle-upon-Tyne, 
is in other respects the Indian standard metre-gauge 
passenger engine of the 4-6-0 type with six-wheeled 
tender. 

It will be observed from the illustrations that the 
engine is fitted with outside cylinders, Walschaerts’ 
valve gear and Schmidt’s piston valves. The longitudinal 
section of engine shows the Schmidt’s superheating arrange- 
ment in the boiler, and it is further shown in the cross 
sections above. In the sectional plan will be seen the 
sections of the cylinders and Schmidt’s piston valve with 
the snifting valves and inspection doors. 

The engine is fitted with the vacuum brake equipment, 
having a 40mm. combination ejector of the C2 type, 
and a Wakefield’s eight-feed mechanical lubricator, which 
is driven from the crosshead pin on the left side. The 
boiler is fed by two Gresham’s No, 8 injectors placed under 
the foot plate. 

The principal dimensions and particulars are as follows 

Cylinders .. .. 16lin. dia. x 22in. stroke 

Wheels, coupled -- «- co 5 Sn Ga, 
Wheel bog — 






Pees 12ft. 
wa total engine 21ft. iin. 
Boiler barrel, mean dia. 3ft. S4in. 
ee ms length .. . ze SU hin. 
Heating surface, ordinary tubes .. .. 468.37 sq. ft. 
os * superheater fire-tubes 242.24 sq. ft. 
* *: fire-box.. . iver 108.00 sq. ft. 
saa oF total 818.61 sq. ft. 
Superheater elements 194.6 sq. ft. 
Grate area .. .. .. 16.0 sq. ft. 
EE 8x ke ks oe ce xe, os) ve ED r sq. in. 
Tractive force taking 90 per cent. boiler pressure .. 15,100 by. 
” ” so ” ” ” . 12,600 Ib. 
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IRONWORKERS’ WAGES. 


CLEAR evidence as to the good trade which was ex- 
perienced during the first two months of the present 
year is forthcoming in the new bi-monthly return of the 
Midland Iron and Steel Trade Wages Board, which shows 
the average selling price for January and February to 
have reached the unusually high figure of £8 4s. 7.05d. 
This result is the more gratifying, since it represents not 


| merely the local position, but the condition of affairs 


| closing two months of 1912 by 3s. 5.44d. 


over a large part of the country—for the Midland Board 
has affiliated to it a number of firms in South Wales, 
Yorkshire, Lancashire, and elsewhere; and, indeed, 


| excluding the separate but similar organisations of the 


North of England and the West of Scotland, it may be 
said to represent the British iron trade as a whole. The 
above new average selling price was better than for the 
Under the 
sliding scale, this raises the wages of puddlers to 10s. 6d. 
per ton, and advances all other mill and forge wages by 
24 per cent. from April 7th to June 7th. And when to 
the puddling rate there is added the 6d. bonus decided 
upon by the Board last summer, the total puddling rate now 
becomes 1s. per ton, or higher than for several years past 






























































record ; while for February the figure was 47,050 tons, 
which was above the average for that month. The total 
for the quarter amounted to 117,850 tons, as compared 
with 135,340 tons last year and 126,700 tons in 1911]. 
Notable productions during the quarter were the Alsatian, 
a quadruple screw turbine steamship of 18,000 tons and 
20,000 S.H.P. for the Allan Line, launched by William 
Beardmore and Co., Dalmuir ; the Andania, a twin-serew 
steamer of 13,000 tons and 8000 I.H.P., by Scott’s Ship- 
building and Engineering Company, Greenock, for the 
Cunard Company ; the Nagoya, a single-screw steamer of 
7000 tons and 4500 I.H.P., by Caird and Co., Greenock, 
for the P. and O..Company ; and the Pegu, a single-screw 
steamer of 6200 tons, by William Denny and Bros., Dum- 
barton, for the British and Burmese Steam Navigation 
Company. The falling off in the quarter’s output this 
year, as compared with last, is almost certain to be more 
than made up for during the next month or two, as there 
is a number of extra large vessels approaching the launch- 
ing stage—notable amongst them being the Cunard liner 
Aquitania of about 60,000 tons, which is to be sent off the 
stocks at Clydebank on April 21st. 

Shipbuilders still experience some difficulty in getting 
consecutive and prompt delivery of material, although 
this is less felt than it was two monthsago. The supply 
of skilled labour is also inadequate to the demands, and 
these facts, taken together with congested stocks and 
wages uncertainty, have operated in deterring shipowners 
from placing contracts at the high prices ruling. The new 
contracts actually booked during the quarter include a 
fair number of combined passenger and cargo vessels of 
good class. The following are the more important of the 
Barclay, Curle and Co., Whiteinch 
and Elderslie, are to build and engine six steamers, each of 
450ft. length, for the British India Steam Navigation 
Company ; John Brown and Co., Clydebank, a mail and 
passenger steamer of 13,000 tons, and with combined 
turbine and reciprocating engines, for the Orient Steam 
Navigation Company ; Napier and Miller, Old Kilpatrick, 
two steamers for the Leyland Line; Russell and Co., 
Port-Glasgow, a large steamer for a firm in the Far East ; 
the Clyde Shipbuilding and Engineering Company, Port- 
Glasgow, two steamers for the continental service of the 
Lancashire and Yorkshire Railway Company; the 
Greenock and Grangemouth Dockyard Company, Greenock, 
an oil tank steamer of about 10,000 tons capacity for 
London owners, and Dunlop, Bremner and Co., Greenock, 
a steamer of about 2200 tons for Thomas Wilson, Sons and 
Co., Hull. 








WE hear that the Glasgow Corporation has purchased 
an electrically propelled motor van, which is propelled 
with Edison storage batteries. It has a capacity of | ton. 
The energy cost for a run of 40 miles is said to be Jess than 
3d. a mile, 














INDIAN RAILWAY 


The new return will mean that quotations for iron and steel 
at the forthcoming quarterly meeting in Birmingham will 
be maintained instead of giving way. A recovery from 
the recent set back is just now being experienced, and this 
recovery should be assisted by the new return. ‘The 
good wages should also increase satisfaction and content - 
ment among the ironworkers, thus lessening the likeli- 
hood of labour difticulties, which are so disastrous to steady 
and remunerative business. The wages of blast furnace- 
men will also go up, proportionately. This system of 
employing accountants to get out the average prices 
made by the sales of iron each two months has been 
found to work better than any other that has ever been 
devised in the British iron trade, and it is remarkable 
as having prevented any serious strikes in this industry 
for a period of some thirty years or even more, 








PRIZES FOR HYDROVOL FLIGHTS. 


With a view to encouraging the development of the 
hydrovol—a name, by the by, which we are glad to see 
others besides ourselves are beginning to adopt—our con- 
temporary, the Daily Mail, has just announced its inten- 
tion of awarding two large money prizes. One prize of 
£5000 is to be given for a flight round Great Britain on an 
all-British-built hydrovol. One prize of £10,000 is to be 
given for the first hydrovol flight across the Atlantic 
without reference to the nationality of the machine. As 
regards the British flight, the course is to be round England, 
Scotland and Wales, and within one mile of Kingstown 
harbour in Ireland, the starting and finishing point being 
near the mouth of the Thames. The parts of the machine 
are to be marked as in previous aeroplane contests, and 
the flight must be accomplished within seventy-two con- 
tinuous hours. No descent to land will be permitted during 
the time, but the machine may alight on the surface of 
the water in harbours for the replenishment of its petrol 
or other fuel. As regards the Atlantic prize, the flight 
may be made in either direction, between any point in 
the United States, Canada or Newfoundland, and any 
point in Great Britain or Ireland. The time allowed will 
in this case also be seventy-two continuous hours. At 
the moment of writing, four entries have already been 
secured for the prizes. For the Atlantic flight, Mr. 
Gordon England, Herr Rumpler, Blériot Limited, and 
Mr. Cody have signified their intention of entering. The 
two last-named have also entered for the round-Britain 
flight. Opinion is somewhat divided as to the possibility 
of carrying out the schemes in the immediate future. 
Some regard the whole idea as far beyond the limits of 
present possibilities. Others believe that both prizes 
will be won this year. Whatever view may be taken, 
we feel that our contemporary is to be congratulated on 
this latest sign of its determination to encourage the 
development of aviation, 
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RAILWAY MATTERS. 


Ir has been found that when short-circuits occur on the 
srighton electrified lines, the heavy copper choke coils 
in circuit with the oil switches compress owing to the 
magnetic pull, causing a loud clanging noise and an oscilla- 
tion whieh takes several seconds to die out. No excessive 
pressure rises have been produced or high-frequency 
phenomena caused hy sudden changes of the conditions of 
the circuits. 

Ir is reported that the New York, New Haven and 
Hartford Railway Cuinpany has under consideration 
improvements estimated to cost £5,000,000, which are 
considered necessary in view of the company’s decision 
to enter into a struggle with the Grand Trunk Railway Com. 
»any for the control of the Canadian grain-carrying trade 
to the Atlantic Coast. It is proposed to make the port 
of New London the seaboard outlet of the new combina- 
tion. 





Tue trouble caused since the electrifying of the Val- 
iellina lines in consequence of induction between the 
secondary or traction current and that of the telegraph 
circuits has been obviated by doubling the wires of the 
circuits devoted to local or international services. The 
main telegraph and telephone lines are naturally kept as 
far from the permanent way as possible, and the use of 
uerial or underground cables in certain spots is also 
proposed. 

THE Russian Committee of New Railways is consider- 
ing schemes which have been submitted for the construc- 
tion of electric railways in the Warsaw district. The plans 
provide for lines from (1) Warsaw to Grodzisk and 
Otvotsk; (2) Warsaw to Grodzisk, Volomin, Rashin, 
Mlotsin, and Blon, including the electrification of the 
Warsaw—Kheluts and Warsaw-—Karchev lines: (3) War- 
saw to Blon, Zhirardov and Grozets; and (4) Warsaw 
to Lomyanka. 


IN consequence of the good results obtained by the 
electrification of the Giovi Line, S.E. On. Sacchi, Italian 
Minister of Public Works, has sanctioned the proposal of 
the Directorate of the State Railways for the electrification 
of the lap from Sampierdarena to Ronco. The plans, 
which are already completed, entail an expenditure of 
about £240,000. A contract has been entered into with a 
private company for the supply of the necessary energy, and 
the Italian State Railways will now undertake the work 
with the object of finishing it by March, 1914. 


WokRKS are now in progress on different points of the new 
line from Rome to Naples through Pozzuoli, which it was 
decided to construct after the State took over the private 
railway companies in 1905, in order to do away with the 
present detour through Frosinome, and ensure better 
communication between the two Italian cities. The 
total length will be 214 kiloms., against 250 kiloms. by 
the existing route, and the total expenditure involved is 
estimated at 133 million frances, apart from the eight 
millions which will be required for improving and trans- 
forming the central station at Naples. 


THE Electrician states that the Lackawanna Railway 
is equipping its stations at Scranton and Binghamton 
with radio-telegraph transmitting apparatus, capable 
of sending messages 65 miles. The trains which pass these 
points will be fitted with receiving devices, so that orders 
messages, &c., can be transmitted directly to the train 
staff whilst running at full s Besides the regular 
work of train dispatching, it is also proposed to use the 
system to deliver messages to passengers, and to transmit 
news, &c. If the experiment proves satisfactory wireless 
apparatus will be used throughout the system. 

On March 7th the new East Railway Station of Frank- 
fort-a.-M. was opened for traffic. It replaces an anti- 
quated station which dates back to the year 1847, when 
the first railway connection was made between Frankfort 
and Hanau. It had become particularly necessary since 
the opening of the Frankfort East Harbour, which had 
greatly increased the traffic on all lines in the east of the 
town. The actual cost of building the station amounts 
to £50,000, while a further sum of £400,000 has been 
spent on the reconstruction of lines, acquisition of property 
required, &c. Shortly after leaving the station the 
Hanau line crosses the river Main by means of a new 
bridge which connects the East station with a new South 
station, which is at present being built, and which will be 
opened to traflic some time during the summer. Apart 
from the immediate local advantages gained by these 
improvements, it may be pointed out that they will also 
have a good effect on the traffic with the north of Germany, 
when the projected tunnel at Elm, near Frankfort, is 
completed. It is hoped that the journey from Frankfort 
to Berlin will then be reduced to about seven hours. 


THE Dutch Government has placed a contract for the 
installation of an electric railway connection in Sidlim- 
burg from Maastricht through the frontier town of Vaals 
to Aachen with a branch from Gilpen to Wijlré. The 
object of this undertaking is to establish as direct a con- 
nection as possible between the two towns, avoiding the 
circuitous route of the Maastricht-Aachen railway line, 
and to assist the intermediate places which are some dis- 
tance from the existing line and which, owing to the lack 
of railway connections, have been hindered in their develop- 
ment; also to promote industrial undertakings in this 
district and to enable agricultural products to be trans- 
ported in both directions with greater facility. The 
energy for the railway and tramway in Maastricht is pro- 
vided by the electric generating station of the Dutch State 
Mines in Heerlen, through the current distributing com- 
pany in Limburg, which has already laid high-tension 
conductors in the district served by the railway. In con- 
sequence of agreement among the towns participating in 
the scheme, and the low generating costs prevailing in this 
district, it is possible to supply the railway—which will 
he worked on a high-tension direct-current system——with 
current at the price of 0.26d. per kilowatt-hour—three- 
phase—-measured at the railway sub-stations, and there 
is a prospect of a reduction in the price. The length of the 
railway from Maastricht station to Vaals is 16} miles. 
The branch to Wijlré is 1} miles in length, the tramway 
in Maastricht is at present about 2 miles long, while in 
Aachen the section over which the railway cars run is 
about 3 miles long. 





NOTES AND MEMORANDA. 


THE development of the metallurgical industry in 
Belgium has been such that that country is now the 
largest per capita consumer of pig iron in the world, using 
annually 738.5 lb. of pig iron per inhabitant, while the 
United States comes second with 650.4 lb. Next in order 
of importance are Germany with 482.2 Ib., England with 
447.5 1b., and France with 242.5lb. As regards steel, 
Belgium occupies second place with an annual consumption 
of 418.9 lb. per head of the population, as compared with 
the United States consumption of 617.3 lb. per head 
Germany follows Belgium with 396.8 lb., England comes 
next with 308.6 lb., and then France with 196.2 Ib. 


THE Chemical Trades Journal refers to a new process 
for protecting iron and steel from corrosion. An alloy 
of zinc is electrolytically deposited on the surface of the 
iron or steel to be protected from corrosion, which is more 
durable than coating with zinc alone. The great draw- 
back is that it is so readily attacked by weak alkalies or 
acids. The resisting powers to corrosion with zinc-iron 
alloy has already been established in connection with the 
process of “ Sherardising,’’ which consists of forming an 
alloy of zine and iron on the surface by bringing iron or 
steel in contact with zinc dust or powder, at a temperature 
considerably below’ the meiting point of metallic zinc. 
The new process of ferro-zincing or ironising is claimed to 
have the advantage that articles of almost any size can 
be coated, and it is cheaper and more efficient than hot 
galvanising. As the process is a cold one there is no dis- 
tortion. 


Cakep sulphate of iron, which is used in connection 
with lime as a coagulant for the water supply of St. Louis, 
Mo., is broken up by a newly devised apparatus described 
in the report of Mr. Edward E. Wall, water commissioner. 
During the year 8094 tons of sulphate of iron and 12,665 
tons of lime were used in clarifying 33,864,000,000 gallons 
of water. The breaker for loosening the caked sulphate 
of iron consists of a horizontal girder supported from the 
bin roof, geared to make two revolutions per minute when 
driven by the reclaim conveyor motor, and carrying a 
heavy chain the length of which is adjusted so that it scrapes 
over the surface of the cemented sulphate. The chain 
loosens the iron so that it is no longer necessary to send 
men down into the bin, but at times the lumps are so 
large that they will not pass through the chute leading 
to the conveyors and must be broken by poking through 
bar holes in the conical bottoms of the large storage bins. 


THE Journal of the Institution of Electrical Engineers 
for February contains the lecture on permanent magnets 
which Prof. Silvanus P. Thompson delivered at the meet- 
ing of the institution at Glasgow last year. The author 
shows that the most powerful and permanent magnets are 
made of steels with about 6 per cent. of tungsten and 
0.5 per cent. of carbon, and have a ratio of length to 
breadth large. After forging at as low a temperature as 
possible the magnets should be heated to 900 deg. Cent., 
cocled to 750 deg. Cent., kept at that for a time, and then 
cooled off. Hardening is a repetition of this process down 
to 700 deg. Cent., at which temperature the magnets are 
to be plunged into brine at 20 deg. Cent. Maturing is 
done by boiling the magnets for ten or twelve hours. 
Magnetisation is effected by an electro-magnet, and there 
is some advantage in a few reversals. For extreme con- 
stancy the magnetisation may be reduced by 5 or 10 per 
cent. by subjecting the magnets to demagnetising forces. 
The paper includes a bibliography which should prove of 
great use to workers in this field. 


Durine the quarter ended December 31st, according to 
a Lloyd's return, 142 vessels of a total tonnage of 132,397 
were totally lost, condemned, or wrecked. Of these 8 were 
abandoned and 2 were broken up and condemned. 3 burnt, 
17 were in collision, 21 foundered, 8 were reported as 
missing, and 83 were wrecked. In numbers, the casualties 
were divided fairly equally between steam and seiling 
ships. The 72 steamers aggregated 100,124 tons gross, 
and the 70 sailing vessels only 32,273. Of the 142 vessels 
lost 36 of 55,125 tons were British, and 8 of 1822 tons 
colonial. The other principal sufferers were Norway, 
13 of 10,991 tons; the United States, 12 of 9280 tons; 
Germany, 8 of 14,035 tons; Sweden, 18 of 6084 tons; 
and France, 6 of 7454 tons. The percentage lost of the 
total tonnage owned was highest in the case of Spain— 
0.63. The figures for the United Kingdom, France, and 
Germany were 0.30, 0.36, and 0.30 respectively. The 
biggest ship lost during the quarter was the s.s. Workman 
—6116 tons gross—which, with a cargo of canned goods 
and barley was wrecked near Rio Janeiro on Boxing Day. 
The next two in size, the Itelian La Plata—5934 tons— 
and the British Vectis—5628—-were both broken up at 
Genoa. 


At the fifty-fifth annual general meeting of the South 
Wales Engineers a paper was read by Mr. H. Spence 
Thomas on the tin-plate trade and its recent developments. 
In the course of his remarks he said that since 1858 no 
contribution on the subject had been made until that day, 
and it was a subject upon which there was but very little 
literature. Foreign makers seemed much more careful 
than we were in handling their plates, and took endless 
trouble in their cold rolling, pickling, and tinning. To-day 
the consumption of tin per box, while kept a profound 
secret, probably varied but little between one works and 
another, whereas twenty-five years ago the differences 
were great. A quarter of a century ago some works were 
consuming almost as low as 2 Ib. of tin per standard box 
of tin-plates, but one was forced to admit that to-day, 
after twenty-five years of endeavour, there was but very 
little, or, at all events, insufficient improvement in this 
respect. It had been the dream of many to coat the iron 
or steel sheet with tin by means of electricity, and so 
eliminate the very costly labour at present employed in 
this department, and at the same time reduce the con- 
sumption of metal, but apparently there was something 
in the nature of tin in its relation—electric or magnetic— 
to iron and steel which prevented the formation of an 
alloy and the proper union of the two metals. A beginning 
had been made in Swansea to coat black plates with 
aluminium by a cold wet electric process, but it was early 
yet to state whether it would grow into general use. The 
author went on to refer to various ideas which he considered 
worthy of attention 





MISCELLANEA. 


THE Associazione fra gli Industriali d’Italia is pro- 
moting a series of conferences to render more general the 
knowledge of the various means for self-protection against 
accidents from the electric current in power stations, and 
also of the methods practised in rendering first-aid to the 
injured. 

THE question of the institution of a new telephone 
exchange for Manchester and the possibility of an auto- 
matic exchange system are under consideration by the 
Post-office authorities, and it is not known when they will 
be decided. The decision of the second question is neces- 
sarily antecedent to the decision of the first, and experi- 
ments with the automatic exchange system are nut yet 
complete. There is reason to believe, however, that 
action will ne taken rather sooner than later on account of 
the urgency of the telephone problem in Manchester. 





THE revised design for the Quebec Bridge is so far 
advanced that details of the principal members are avail- 
able. The main span is 1800ft. long. The top chord 
members of the cantilevers will consist of double lines of 
16in. I-bars. The bottom chords will have the enormous 
dimensions of 7ft. in height by 10ft. wide. The length 
from panel point to panel point will be 86ft.; each full 
panel of the bottom chord for one truss will weigh 200 tons. 
Each cast iron base for the towers will weigh 500 tons. 
The stringers reaching from panel point to panel point 
are massive plate girders 10ft. in depth, each weighing 
about 60 tons. 

THE Government Bill respecting the use of wireless 
telegraphy on Canadian vessels finally passed the Marine 
Committee on February 14th. The Bill proposes to make 
it compulsory to have wireless («) on vessels licensed to 
carry fifty or more people, including crew, plying 200 
miles ; (b) on vessels licensed to carry 250 or more people 
plying more than 90 miles; and (c) on vessels carrying 
500 or more and plying more than 20 miles. The appa- 
ratus must be capable of transmitting and receiving 
messages, night and day, over 100 miles, and have a 
competent operator. Certain amendments were passed 
while the Bill was before the Committee, the effect of 
which is to exempt from its operation Northumberland 
Straits, Bay Quinte—north shore—Georgian Bay, the 
Toronto and Hamilton Line, and rivers and small lakes. 


Mr. CHuRCHILL made the following statement in the 
Parliamentary Papers on Wednesday week, in answer to 
a question as to the total capital cost and annual cost of 
maintenance and pay of the floating docks at Portsmouth, 
Harwich, Dover, and Sheerness, and in the Medway. 
Separate docks have not been constructed for both Dover 
and Sheerness, the dock now at Sheerness being ultimately 
intended for Dover. The total capital cost of the floating 
dock at Portsmouth was £268,745. Final figures as to 
the cost of the remaining three docks are not yet available, 
but the following estimates may be taken as approxi- 
mately accurate :—Harwich, £28,801; Dover, dock 
temporarily at Sheerness, £24,242; Medway, £278,116 
All of these docks are new, and, pending further experience, 
it is not possible to say what the annual cost of mainten- 
ance will be. 


Etectric cables for the control, power and lighting 
systems of the Panama Canal locks will be carried in 
vitrified clay ducts, which have already been placed at 
Gatun and Pedro. Miguel locks and are being placed at 
Miraflores. For the control and power systems 246 miles 
of lead-covered cable are to be pulled through these ducts, 
in addition to which there are 112 miles of wire of mis- 
cellaneous sizes. On account of the large amount of cable 
to be handled the expedient of laying it from an electrically 
driven winch has been adopted. Before the operation 
is begun the ducts are carefully cleaned. Then a lead 
wire is pulled through, and by this means a manila cable 
is drawn through the duct. ‘The electric cable is attached 
to the rope, and the winch is set in motion. By this method 
it is possible to pull 900ft. lengths of No. 0000 B. and 8S. 
gauze lead-covered cable at one time, whereas the average 
length by other methods is about 300ft. 


A TEw days ago fifteen large motor lorries rumbled into 
Fleet (Hants) with artillery wagons and mounted artillery- 
men in attendance, and the surprised inhabitants then 
learned that a great battle was supposed to be impending 
in the neighbourhood. The motor lorries had therefore 
brought several thousand rounds of ammunition from 
Portsmouth to serve the field guns. The lorries, wagons, 
horses and men packed the main street of the town, 
and in a very short time after their arrival the miiitary 
were hard at work unloading. While this was in progress 
it became known that the authorities were making the 
experiment of sending ammunition into the Aldershot 
district by road, and for the first time were employing 
motor transport, the test being consequent upon a sugges- 
tion from official quarters that road transport would be 
found quicker and more economical than rail transport. 
When the lorries had been emptied the order was given 
to reload and in the evening the transport set out on the 
return journey, the intention being to bivouac during the 
night and enter Portsmouth in the morning. 


Tue Automobile Association and Motor Union has 
recently had under consideration certain Bills which 
are being introduced in the present session of Parliament 
in respect of the construction of tramways in London, 
Derby, West Bromwich, Southport, Huddersfield, Leeds, 
Bradford, Folkestone, Sandgate, Hythe, Mexborough, 
Swindon, and Rhondda. In the Bills in question the 
promoters are seeking comprehensive powers in connection 
with the erection of standards, shelters, waiting-rooms 
&e., and in view of the danger and inconvenience caused 
by obstructiors of this type, the Automobile. Association 
and Motor Union has heen in communication with the 
Board of Trade urging that the Board should oppose the 
provisions of these Bills so far as they relate to the erection 
of central standards and other permanent obstructions 
on the carriageway. The Association has now been 
informed by the Board of Trade that steps are being taken 
with a view to secure that any power conferred by such 
Bills for the erection of tramway standards or other 
apparatus shall not be exercised in carriage-ways except 
with the consent of the Board. 
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Fasbion in Form of Merchant Ships. 


THERE is fashion in naval architecture as in other 
things, although the extent of variation which may be 
adopted without detriment to propulsive efficiency of 
a ship is very limited. There was a time when the 
prevailing custom was to have an overhanging stem 
or “ fiddle bow ” as it was called, and the design lent 
itself to very graceful treatment; from an artistic 
point of view it had much to recommend it, and 
there is something to be said for the buffer effect which 
it had in case of collision, preventing altogether, or at 
least minimising, the amount of underwater damage 
inflicted upon the vessel unfortunate enough to be 
run into. The added length necessary for berthing 
the vessel, and the unremunerative cost involved in 
such a design have caused it to disappear altogether, 
except for steam yachts, and even there it is now often 
dispensed with; both for merchant ships and for 
warships the upright or nearly upright stem has 
become almost universal practice. At the stern there 
have been greater changes, in the early days there 
were various kinds of stern, round, elliptical, ‘* pink * 
—so called from the dutch pinks or vessels with very 
narrow after lines—and the ordinary overhanging 
counter type of stern. Time has reduced all these to 
a common pattern until it has become usual to speak 
of the overhanging counter as the ordinary merchant 
form of ending, while some kind of compound of the 
elliptical or pink sterns has crystallised into the normal 
shape for warships, and is spoken of as the cruiser 
ending. 

These changes of shape of the after ends of ships 
have not been wholly the result of fashion, there 
is a good reason from a warship point of view for the 
cruiser ending, it forms an effective protection to the 
rudder which is in this design wholly immersed, and 
therefore not so vulnerable to gunfire as an exposed 
rudder. From this point of view alone it is natural 
to expect its permanence in war vessels. In many 
cases, however, it would afford no protection to the 
propellers when manceuvring alongside wharves or 
quays, but as this is not a usual condition of warship 
service the argument does not hold against the design 
for them, but for merchant ships the case is different 
and a broad overhanging counter which will prevent 
the propeller tips fouling a wall or quay has a good 
deal to recommend it from the seaman’s point of view, 
if the conditions of service demand frequent berthing 
in such positions. The cruiser form of stern has been 
used nevertheless for some merchant ships, and 
recently there has been evident a decided tendency to 
adopt it for ships of the mercantile marine. The two 
new cross-channel geared turbine steamers Nor- 
mannia and Hantonia have both this form of after 
body, and there are others under construction or pro- 
jected which embody the same feature. This change 
of design alters the above water contour of a ship even 
more effectually than did the change from fiddle bow 
to straight stem, but while it may be permissible to 
attribute the latter change to fashion, because it did 
not in any material way alter the underwater form of 
the bow, the same thing cannot be said of the change 
from overhung counter or merchant ending, to ellip- 
tical or cruiser ending, for this involves usually a very 
material change of both water plane area and under 
water cross section; in addition to this, and more 
important still it lengthens the water plane available 
on the same overall length of ship. It is evident that 
if two ships have straight stems and a fixed overall 
length the real water line length of the merchant ship 
type will be shorter than that of the cruiser tvpe by 
the length of the overhanging counter, except for the 
small proportion of vessels in which the form of the 
ship is carried right out to the back of the rudder ; 
moreover, the cruiser ending enables the designer to 
use a much broader water plane at the after end of the 
ship, and in both length and breadth he stands to 
gain in moment of inertia of water plane, and con- 





sequently in stability when the displacement of the 
two types is the same. To make effective use of this 
he can either carry more deck weights for accommoda- 
tion, or alternatively use a narrower beam; or 
if he is limited in beam he may obtain a required 
amount of stability by making use of the cruiser 
ending. Incidentally, the broad form of water plane 
aft lends itself to the provision of roomy saloons and 
cabins in the part of the ship which is most suitable 
for them, a large proportion of the broadest part of a 
merchant passengér ship is usually taken up by 
funnel and engine room casings. 

What effect has all this upon the resistance 
of the ship, and the action of the propellers ? 
For after all that is the most important factor 
of the problem. In a paper by R. E. Froude, 
delivered to the Institution of Naval Architects 
in 1904, an investigation into the effect of extreme 
variations of form upon resistance was made, 
and the far-reaching conclusion arrived at, that “ the 
resistance of a form is determined solely by the curve 
of the cross section areas, together with the extreme 
beam and the surface water line of the fore body.” 
This assumes that no unfair lines or features likely to 
cause serious eddy making are introduced. The 
dictum which must be accepted from such a source 
has a direct and important bearing on the question we 
are considering. It is evident from it that if the 
forward body is not interfered with, especially at the 
water line, but only the required alterations made in 
the after body, the area of the individual sections may 
be changed in shape by increasing their breadth and 
decreasing their depth, so long as the actual 
area is not changed; that is to say, if the longi- 
tudinal curve of cross sectional areas be main- 
tained. If, then, the keel of the after body be given 
a long cut up, and the area be maintained by increasing 
width of section, the cruiser form of stern may be 
developed from an ordinary merchant ship form with- 
out adding to the resistance. In addition to this 
there is the extra length of water plane made available 
by the immersed counter which gives a longer after 
body, and this should tend to improve the result, for 
it makes the coefficients finer on the same displace- 
ment in direct proportion to the increase of length. 
Professor Biles, in dealing with this paper in his last 
book, quotes this advantage of the cruiser stern from 
a resistance point of view, and gives for a vessel 330ft. 
long with 42ft. beam and 12.096 ft. draught, having 
a displacement of 2395 tons, the K.H.P. at 25 knots 
as 8330, while a corresponding vessel of merchant 
ending type would be only 316ft. long on the water 
tine, and with the same beam, draught and displace- 
ment the E.H.P. at 25 knots would be 8800, or a differ- 
ence of 470 E.H.P,, or about 1000 I.H.P. if the same 
propulsive efficiency be assumed for the two types, 
and from the reported trial results of the Normannia 
and Hantonia this seems to be probable. The reason 
of this difference is not difficult to see, for the block 
coefficient of the merchant type with 316ft. length is 
.522, while that of the cruiser ending type is only 
.500 ; this at a speed of 25 knots for such a vessel is a 
very important consideration indeed. It is not likely 
that the marked superiority would be maintained at 
lower speeds, but there is no reason to fear that it would 
be changed to the opposite side of the scale and so 
make the vessel with cruiser ending more difficult to 
drive. 

It has yet to be seen whether this change of 
design may have a deterimental effect in some cases 
upon the propulsive efficiency, and the performances 
of these ships will be eageriy watched, but judging 
from the long experience of the Admiralty with such 
ships there is little to fear where the form is fine and 
the speed high. It is evident, therefore, that there 
is more than fashion at the root of the development 
and that we may expect to see owners and designers 
examining the merits of the new departure with a 
view to its adoption in new ships. The power is less 
for high speeds, stability greater, space available at 
the after end is increased, and the manceuvring 
qualities of the vessel probably improved by the re- 
moval of the after deadwood which lessens the resis- 
tance to transverse movement of the stern under the 
steering action of the rudder. Against this must 
be put ‘the reduced protection of the propellers when 
alongside a wharf or quay, and the greater length 
of ship which is unsupported on the blocks when the 
ship is being dry docked. On the whole, it seems 
likely that the departure is not an evanescent one, 
because it is based upon a probable increase of all 
round efficiency, and not on a mere passing phase of 
fashion in naval architecture. 


The Cost of Workmen's Compensation. 


THE circumstance that the rates of premium 
charged by insurance companies for undertaking the 
risks incidental to the Workmen’s Compensation Act 
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of 1906 have been increased in recent years is an un- 
pleasant fact to the large number of employers who 
cover their liabilities in this direction through the 
particular companies which transact this class of 
business. It may therefore be of advantage to 
inquire why the rates have constantly risen in late 
years. In the first place, it would seem as if the 
greater the experience which is gained by the com- 
panies, the larger is the number of claims made by the 
workers. Every year the total sum paid as compen- 
sation for accidents continues to increase, and the 
companies alone were involved in an additional 
expenditure of several hundreds of thousands of 
pounds in 1912, as compared with the preceding 
year, whilst the number of reported accidents is 
annually on a rising scale. The latter event is thought 
to be due not so much to an expansion in the number 
of accidents, as to the circumstance that slight in- 
juries, which were formerly not reported, are now 
recorded with great regularity. In other words, the 
workers have been educated to make claims for com- 
pensation, and the percentage of claims to accidents 
is said to be advancing. In 1911, out of a total of 
119,000 cases of disablement in the seven principal 
groups of industries employing over 7,000,000 persons, 
the percentage of cases in which compensation lasted 
less than two weeks was 8.73, that in which it con- 
tinued for less than three weeks was 32.06, and that 
in which it prevailed for less than four weeks was 
19.80 per cent., each showing a higher percentage 
than in the previous year. This rising tendency in 
the percentage of minor cases of injury is contrasted 
with a declining tendency in the case of disablements 
exceeding a period of four weeks, but not over twenty- 
six weeks. 

It has always been contended by the insurance 
companies—at least by those which have had the 
most experience of the Workmen’s Compensation 
Act—that this particular business has hitherto been 
conducted at a loss, and premium rates must therefore 
be advanced until they vield a profit. It is possible 
that confirmation of this statement has been available 
in former years. At any rate, tables which have been 
prepared for 1911 show that on a total premium in- 
come of £2,755,000 earned by all the companies 
engaged in the workmen’s compensation business there 
was a total loss of £98,000. The loss on the greater 
portion of the former total was exceedingly small, 
indicating that even in 1911 most of the insurance 
business had nearly reached the stage of meeting the 
expenses of this particular department of insurance. 
Now, no one can reasonably expect—assuming the 
above figures to be correct—an insurance company, 
any more than an engineering or manufacturing com- 
pany, to see the work done at a loss year after year 
without making strenuous efforts to bring about a 
decisive alteration. But if the expenses of admini- 
stration and commissions paid by the companies were 
not so high it is probable they would not have con- 
ducted the business at a loss in the past, and premium 
rates might not have been advanced to the present 
level. When it is mentioned that for every £100 of 
compensation paid to injured workmen, an additi- 
tional sum of £50 has to be paid by employers in 
respect of the companies’ expenses of management, 
commissions, &c., it will be readily understood why 
rates of premium are high. The average amount 
paid for compensation in respect of each fatal case of 
accident and each case of disablement is shown by the 
official reports to have been practically the same in 
the three years ended with 1911, namely, £154 and £4 
respectively. These averages relate to the seven 
groups of industries employing 7,000,000 workers, and 
they apply to workers insured by companies, em- 
ployers’ mutual indemnity societies, and by employers 
who individually undertake their own risk. On the 
other hand, if the companies are separated from the 
other two classes of insurers, it is found that the aver- 
age payments in cases of death have decreased since 
1907, whilst those made for disablement have 
regularly advanced since that year. It is of 
some importance to note the experience of one 
of the leading companies since the Workmen’s 
Compensation Act of 1906 came into operation in 
July, 1907. The average amount paid for cases of 
death in that period of six months was £156; it de- 
clined to £135 16s. in 1908 and to £114 2s. in 1909, and 
it averaged £114 in 1912. In the case of permanent 
disablement the financial charge has risen from an 
average of £60 in the second half of 1907 to £104 12s. 
in 1908, £112 in 1909, £123 8s. in 1910, £142 10s. in 
1911, and £151 8s. in 1912. The position with regard 
to cases of temporary incapacity is precisely similar, 
the average amount paid having advanced from 
£2 18s. in 1907 to £4 2s. in 1908, £4 12s. in 1909, £5 2s. 
in 1910, £5 6s. in 1911, and £5 14s. in £1912. 

It is scarcely necessary to say that the experience 
of the company responsible for the above figures 
merely reflects that of the other insurance offices in 











respect of the workmen’s compensation business. At 
the same time, it is to be hoped that the companies 
have now reached the maximum rates of premium 
with regard to employers’ liability under the Act. 
The official figures as to the respective amounts paid 
for compensation by companies, mutual indemnity 
societies and by employers individually, have only 
been published for two years down to the present 
time. The latest figures, which apply to 1911, indi- 
cate that whilst the companies had a larger turnover 
as represented by an increase in the total amount paid 
by them for compensation, the mutual indemnity 
societies experienced a still larger turnover than in 
1910, the total sum paid by them to injured workmen 
in 1911 being within £32,000 of that paid by the com- 
panies in the same year. As the outlay incurred by 
employers who undertake their own risks was also 
greater than in 1910, it would appear as if the high 
rates charged by the companies are inducing some 
employers to make an increasing use of mutual indem- 
nity societies and others to accept their own risks. It 
is certain that the working expenses of the societies 
are much less than those of the companies, and this is 
doubtless a further incentive to employers to extricate 
themselves from high rates of premium where it is 
possible to do so. 


Large Steam Turbines. 


In America, where most things are done on a 
gigantic scale, turbines developing no less than 33.000 
horse-power are used for generating electricity, and 
if up to the present there has been no demand for 
such large units in this country, there has nevertheless 
been a steady increase in the capacities of turbines 
put down in English power-houses, and sets are now 
at work which are rated at 8000 kilovolt-ampéres. 
As the size increases there should be a marked im- 
provement in economy, but having regard to the fact 
that a 25,000-kilowatt set has been built in this 
country for use in an electric lighting station in 
America, it appears that large units which have 
been constructed there still leave something to be 
desired in the matter of economy. Indeed, it 
has been reported that the order came to this 
country owing to the low steam consumption 
guaranteed. It is estimated—and no doubt the 
manufacturers have by now been able to test the 
accuracy of their estimate—that the economy of 
this machine will be something like 10 per cent. 
better than that previously obtained with steam 
plant, which means a consumption well below 
11 lb. per kilowatt. Dr. de Ferranti said, in 
his James Watt lecture, he had built a turbine 
which gave a shaft horse-power with less than 
7 lb. of steam. This turbine only develops 5000 kilo- 
watts, or one-fifth of the output of the Parsons’ 
machine which is shortly to be shipped to America. 
Apparently the exceptionally large turbines which 
have been built in America are of the double-flow 
type combining the impulse and reaction princ'ple, 
the division of the steam between the right and left- 
hand elements enabling high speeds to be obtained and 
also reducing the diameter of the low-pressure blade 
rings. Further, this design is said to facilitate con- 
struction and to decrease the weight and dimensions. 
Machines built on these lines work at a speed of 1500 
revolutions per minute, or slightly over twice the 
speed of the 25,000-kilowatt set just referred to. 
Little information has been published concerning this 
large Parsons’ turbine, but in a lecture delivered before 
the Royal Institution last year Mr. Campbell Swinton 
gave a brief account of the design that has been 
adopted. He explained that the first portion—the 
portion which deals with the high temperature steam 
—is distinct from the remainder of the turbine and is 
constructed as a separate cylinder. The low-pressure 
part is built as a double-flow turbine, in which the 
axial thrust is balanced without the aid of dummy 
pistons. First of all the steam passes through the 
high-pressure cylinder, where the blades are made of 
copper, a material more suitable for dealing with the 
high temperature steam than bronze, as used in the 
low-pressure expansions : afterwards it is carried to 
the centre of the low-pressure turbine and travels 
through the blades on the right and the left and 
finally enters the condenser below. 

From the foregoing it will be seen that there is an 
important difference between the 25.000-kilowatt 
set built at Newcastle and the large machines con- 
structed in America. The Parsons’ machine is a 
double-flow turbine with a separate reaction cylinder 
for the high-temperature steam, whilst the large 
American turbines are of the double-flow type with 
a velocity wheel in the centre. Evidently the builders 
of the former machine depend largely on the high- 
pressure reaction stage for the superior economy. 
Opinions differ widely as to when reaction turbines 
should be fitted with velocity wheels. Some say that 








the disc and drum turbine is preferable under al] 
conditions ; others seem to advocate the employment 
of a velocity wheel on turbines of fairly low outputs, 
and there are engineers who believe that it is most 
useful on large turbines. There are, of course, other 
turbines in which no reaction blades are used at all, 
but these are quite distinct from the two types under 
consideration. One important advantage attending 
the use of a velocity wheel is that it reduces the 
temperature in the body of the casing. At one time 
great trouble was experienced when superheated 
steam was used with pure reaction turbines. Machines 
having capacities much below 25,000 kilowatts 
frequently came to grief when worked with super- 
heated steam. The trouble was caused by the 
growth of the cast iron and by differences of expan- 
sion. The radial clearances in the high-pressure part 
of a pure reaction turbine are necessarily small and 
consequently changes in the form of the casing are 
exceedingly undesirable. It was not at all uncommon 
at one time for the blades to be stripped in several 
expansions when turbines were tested with super- 
heated steam. But by using a material which wil! 
not become permanently distorted makers of the 
Parsons’ turbine in its original form claim to have 
overcome these difficulties. In all recent Parsons 
turbines in which highly superheated steam is e1- 
ployed the centre portion of the casing is composed 
of a steel casting, and this is said to have removed «|| 
the troubles which were once experienced when 
turbines. were worked with superheated — steai. 
Nevertheless a large number of manufacturers appear 
to prefer to get over the difficulty by employing a 
velocity wheel. Clearly when it comes to building 
machines for such large outputs as 25,000 kilowatts 
reliability is of the utmost importance, and notwith- 
standing all the precautions which have been taken 
in the design and construction of the high pressure 
part of this 25,000-kilowatt turbine, we cannot help 
thinking that there are many engineers who would 
feel safer with a machine constructed on the disc and 
drum principle. Still the builders of this 25,000- 
kilowatt set have had a wide experience in the con- 
struction of pure reaction turbines, and many fairly 
large machines of this type are running satisfactorily. 

Obviously the size and cost of a turbine are items 
which cannot be neglected, but even if this large 
machine proves inferior to others in these respects, 
it is to be remembered that it has been guaranteed 
to show a marked improvement in economy. It is 
common knowledge that Sir Charles Parsons has 
never favoured the impulse turbine, although 
machines built on the disc and drum principle have 
been turned out by his firm, but judging from the 
remarks of Mr. Gerald Stoney at a meeting of the 
Institution of Electrical Engineers, these turbines 
have been supplied to conform with the present 
fashion rather than to secure more satisfactory per- 
formances. The opinions expressed by Mr. Stoney 
on that occasion were of considerable interest, and no 
doubt surprising to many who were present. He 
said that his experience went to show that in no 
case does the disc and drum turbine give a lowe 
steam consumption than the pure reaction machine. 
nor does it reduce the cost of manufacture. In fact. 
he contended that more economical results could be 
secured by using reaction blading in the high-pressure 
part of the turbine. Under the. circumstances it 
is not surprising to find that this 25,000-kilowatt 
set has not been fitted with a velocity wheel. Afte: 
Mr. Stoney’s remarks the results of the tests will be 
awaited with redoubled interest. 
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HOT WATER INJECTOR, HORIZONTAL TYPE 


GRESHAM AND CRAVEN, LIMITED, MANCHESTER, ENGINEERS 

















Fig. 1 


IMPROVED HOT WATER INJECTOR. 


ALTHOUGH the problem of designing injectors for deal- 
ing with feed water of 100 deg. Fah. temperature and 
upwards was solved more or less satisfactorily some years 
ago, these appliances have in some cases been too delicate 
in construction to give complete satisfaction when they 
have been placed in the hands of the users in hot countries. 
The essential requirements of such instruments are 
simplicity of construction and fewness of parts, so that the 
internal cones can be easily got at for cleaning or renewal. 
The accompanying illustrations represent two types of a 
hot water injector which is made by Gresham and Craven, 
Limited, Manchester. Fig. 2 represents a general view 
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Fig. 2-HOT WATER INJECTOR, VERTICAL TYPE 


of a combination injector for fitting to the boiler fire-box 
of a Jocomotive:; Fig. 1 shows the pattern recommended 
for fitting in the most approved position, namely, beneath 
the footplate ; and Fig. 3 is a sectional elevation of the 
former The action of the injector will be followed by 
reference to the sectional view, in which A is the steam 
valve for admitting steam to the nozzle I by way of the 
passage B. The steam issuing from the nozzle opens the | 
‘wo hinged side flaps E and lifts the sliding delivery cone 4, 
making an aperture at F through which the steam passes 
out_ and down the overflow pipe. This passage of the 
Steam creates a partial vacuum in the water pipe D and 
the water rises in the instrument until it comes into con- 
tact with the jet of steam. Tavelling with it through the 
lifting cone 2, and being condensed, it causes a vacuum which 
closes the flaps E, thus preventing air from entering the 
cones, The velocity of the steam being now transferred 
to the water, the latter passes from the lifting cone 2, 


through the_combing cone_3, whence the jet flows out | 


| drawing it is shown in the working position brought about 


through the aperture F and down the overflow pipe C, 
until it has acquired sufficient velocity to carry it past this 
space and enter the delivery cone 4. When the jet has 
acquired its maximum velocity the back pressure valve G 
is lifted and the water enters the boiler. At the same 
time the pressure created in the chamber round G forces 
the sliding delivery cone down on to its seat and closes the 
aperture F. The lever shown pivoted at J on top of the 
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Fig. 3—DETAILS OF INJECTOR 


injector is provided for moving the sliding cone. In the 
automatically by the flow of water past the valve G. 
These injectors are quite automatic in action; all that is 
required on the part of the attendant is the opening of the 
steam valve and water cock and perhaps some adjustment 
of the latter. 

The makers claim that these injectors work with water 
up to 140 deg. Fah. and steam pressures of 180 lb. to 
200 Ib. We have seen one deal with water as hot as this, 
with steam at a pressure of 170 1b. and upwards, while 
when the temperature of the water was reduced to the 
neighbourhood of 100 deg. Fah. the downward range of 
boiler pressures through which it was capable of working 
was much greater than is likely to be met with in actual 
usage. 











| flow, and superheat results from the start. 


SOME EFFECTS OF SUPERHEATING AND 
FEED-WATER HEATING ON LOCOMOTIVE 
WORKING.* 


| By F. H. TREVITHICK and P. J. COWAN (Member), of 
| London. 


| 
| 


(Concluded from page 332.) 


| PractTicaL FEATURES. 


Certain matters bearing on the value of the systems dealt 
with in this paper have been reserved for Appendix II., since 
they are largely affected by local conditions. Practical features 
| of general interest will now be taken. 

As the Type A srhoke-box heater has been discarded, its 
features will not be discussed. The smoke-box heater in the 
Type B installation employed on engines like No. 706 is its 
superior in every way. The jin. tubes used give no trouble. 
All the attention these heaters receive is to have the front tube- 
plate swept down with a wire brush when the smoke-box is 
being cleaned. The tubes keep clean along the bore, and are 
| self-clearing with proper arrangements at the chimney end of the 
| heater. 

A flue door was introduced into the uptake in the case of the 
installations Type B and C, Appendix I., in order to pass the 
gases of combustion direct to the chimney, while raising steam, 
thus enabling lighting up to be carried out in the ordinary way. 

| Without this means of temporarily cutting out the heaters 
the engines would take longer to get ready. In the last type 
(D) a flue door has not been necessary, for, owing to the more 
direct flow and to the use of tubes of rather larger bore (#in.), 
| the resistance to the gases is less, and lighting up takes its 
| normal course. 
| The systems described require no special skill in operation, 
such as is needed, for instance, with compounds with independent 
cut-off. The installation Type C requires the small amount of 
| additional attention involved in the working of high-degree 
| superheater engines. With engine No. 712 this is eliminated, so 
| far as operation on the road is concerned, because the super- 
heater elements are never raised to the limiting temperature, 
owing to the greatly reduced draught. It appears probable 
that, with so light a draught, the superheater element loops 
might be lengthened somewhat without harm, provided that 
the dampers were properly maintained. 
In the Type B arrangement there are no adjustments to be 
| made nor dampers to be considered, in connection with the 
smoke-box heater, which needs no attention. No change is 
| involved with this type in lubrication practice, the temperatures 
attainable with the waste gas heater not being high enough to 
| give trouble. Slide valves with sight-feed lubrication may 
| therefore be retained. Mechanical lubricators are, however, 
| gradually replacing the sight-feed type on the}Egyptian State 
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Railways, but quite apart from any connection with the heater 
systems. 

The waste gas smoke-box heater is exposed to temperatures 
having a maximum in the neighbourhood of 750 deg. Fah. 
At these temperatures there is no risk of damage, if the heater 
be empty of steam, when it is used for superheating. During 
any stop a certain amount of hot gas continues to pass from the 


| fire-box to the chimney by way of the heater, which is thus kept 
| up reasonably near to its working temperature. 


The use of 
the blower, or the act of blowing off the brakes, increases this 
The smoke-tube 
superheater, on the other hand, takes several minutes to reach 
its working temperature, unless special arrangements are pro- 
vided. These points have an effect on the economy shown in 
stopping service. 

lf the smoke-box heater be used for feed heating, it becomes 
effective as a thermal storage system during stops and periods 
of light work such as drifting. The temperature in this heater 
may rise to 360 deg. Fah. (with 180 lb. pressure) during a stop, 
although the exhaust heaters are not then in operation, and 
there is thus a supply of hot water ready for transfer to the 
boiler at the first demand. The same applies in drifting. This 
form of thermal storage, taking advantage of otherwise waste 
products, is a gain in every sense. Both in feed heating and in 
superheating the harder the engine works the higher the tem- 
peratures attained. On rising grades, therefore, when all the 
steam is needed, the feed temperature and superheat are both 
rather above the average. In normal working, with about 
30 per cent., or so, cut-off, the steam pressure in the exhaust 
steam feed heaters amounts to about 3]b. per square inch. 
The delivery from these heaters then has a temperature about 
210 deg. Fah. When working hard with later cut-off, the 
pressure may rise to 4.5 lb. per square inch, equivalent to a 
steam temperature of about 226 deg. Fah., and slightly: higher 
feed temperatures are obtained. In the case of the smoke-box 
heater, the greater draught withthe increased-cut-off involves 
an increase in the smoke-box temperature, favourable to an 
increase in feed temperature or superheat. 

When smoke-box feed heating is installed, care must be taken 
when the regulator is closed, in order to avoid: waste and the 
nuisance caused by blowing off. The use of the injector is then 
recommended instead of the pump, in order to reduce the risk 
both of blowing off and of trouble from leaky heater tubes. 


* The Institution of Mechanical Engineers. 
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It is found advisable to blow the feed heating system through APPENDIX I. transformed into tube space—Figs. 20-23. Subsequently 
at regular intervals. On the Egyptian State Railways this is | ice Uibavasee ce aera Einaewen | a much higher ratio of heating surface to weight was secure,’ 
done after about 300 miles, when over a pit ordrain. A tumbler | by adopting small drums containing small tubes—Nos, 3 and 4 
cock, fitted on the pump side of the main exhaust heaters, with | _ In the heater systems developed on the Egyptian State | Table X., and Figs. 24 to 30, and 34 and 35. 4 
a drain pipe set in towards the pit, is opened, and the special | Railways, the principle has been followed throughout of com- A heater of comparatively high efficiency may thus jp 


clack—Fig. 16—is then raised off its seat by turning the screwed | pelling all the waste gases from the boiler, to pass over the | obtained. ‘The design possesses two valuable features ot equal 
spindle, which engages loosely with jaws on the clack valve head. | heating surface of the smoke-box heater. The smoke-box | importance to the success of waste gas heating :—(1) The hoiler 
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Figs. 17, 18, and 1S—HIGH DEGREE FEED WATER HEATING SYSTEM, SMOKE-BOX@HEATER, No. 1 


The heaters are thereupon blown through in series, including , is virtually divided into two hy the heater, the smoke-box | tube plate is not obstructed : (2) the best tube proportions for 
the smoke-box heater, if used for feed heating. The process is | compartment proper, and another section beyond the heater, the heater may be adopted without regard to limitations: of q 
simple and quickly accomplished, so that it is readily adopted | which may be termed the blast chamber, communicating with | purely practical character imposed by the boiler. The utmost 
as one of the regular routine duties. A large part of the deposit _ the chimney. The blast ejects into this latter chamber and amount of heat may thus be abstracted from the gases, a result 
is thrown down in the exhaust heaters and this operation | draws the gases through the heater tubes. Table X. illustrates impossible with a tubular heater in the barrel, when tho size 
removes a considerable amount of scale-forming matter. some of the steps in the evolution. of the heater tubes is determined by questions of rodding 

All heater systems dealt with are handled equally well by The first of the heaters mentioned below was composed of re-tubing of the barrel, &c. For heating purposes. lon and 




















Figs. 20, 21, and 22—HIGH DEGREE FEED WATER HEATING SYSTEM, TYPE A, SMOKE-BOX HEATER, No. 2 


Egyptian as by European drivers. The fastest and heaviest , two large ring-shaped shells set one within the other—Figs. 17- | relatively small tubes are the most effective, and, for a given 
trains on the system are regularly entrusted to both classes of | 19. The water flowed successively round a jin. space in both length, a heater with small tubes is more efficient than one 
men, indifferently. In order to get the best results, some little heaters before passing to the boiler. Plating, fixed to the limited to large tubes. Moreover, in the small heater, circula- 
co-operation is necessary on the part of the men, but experience | inner shell and carried back to the smoke-box tube plate, en- tion is more rapid and the transmission greater. If the boiler 
has shown that aiter a few days they become fully alive to the | veloped the tube area. The blast pipe was carried up through tubes be shortened in order, as is sometimes done, to provide 
benefit of the systems, on the heavier trains especially. this plating to the base of the chimney, the gases being drawn space for the heater, their efficiency is reduced. The resultant 
forward from the tube plate towards the smoke box door, then lower boiler efficiency must be made good in the engine before 
back through the annular space between the shells, and sent up any net gain can be derived from the use of the heater. A small 
the chimney. This was a cumbersome apparatus of small heater with small tubes, combined with a normal boiler barrel, 
heating surface. In No. 2 (Table X.) the annular space was is thus better than a large but short heater with large tubes 
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Fig. 23-GNOKEDOX WITH HEATER, No.2, AND epanx| "6* 24 to 27-EXHAUST FEED-HEATING AND WASTE GAS SU G SYSTEM, TYPE B, SMOKE-BOX HEATER, No 
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It is desired, in conclusion, to place on record an appreciation | TABLE X.—Development of the Smoke-box Heaters. and a shortened boiler barrel, especially when epproximately 
of the persevering efforts of those members of the Egyptian = " similar temperatures may be obtained with both. From the 
. . : ° r | : 2 .. 3.53 8q. ft. surfac 1 ewt. ° . P ° 
State Railways locomotive staff who, during the past twelve | : * SS . eahasia tees sconces practical point there is no comparison between the two, the 
years, have been closely connected with the development of the | 3 |) Twin drum heater .. 24 M4 <2 rf small heater interfering in no way with work on the boiler. 
various systems dealt with in this paper. | 4 Singledrum heater .. 36 ,, o» ” ” The exhaust heaters have been of the tubular type. An carly 
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29, and 30—EXHAUST FEED-HEATING AND WASTE GAS SUPERHEATING SYSTEM, 
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Figs. 31, 32, and 33—HIGH DEGREE FEED WATER HEATING AND HIGH DEGREE SUPERHEATING SYSTEM, TYPE C 
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form is illustrated in Figs. 17-19. In later arrangements the 
exhaust heaters were placed on either side of the smoke-box on 
the running board, and consisted of long cylindrical shells fitted 
with tube plates and small tubes. The water circulated out- 


side, and the steam through, the tubes. The pump exhaust 


heater, (2) two main exhaust heaters, and (3) a large heater 
in the smoke-box, all arranged in series. ‘The smoke-box heater 


is shown in longitudinal section in Figs. 20 and 23. The 
|-shaped ring tube plates were Ift. llin. apart. It contained 
671 tubes, the majority being }in. in internal diameter. The 

















Figs. 34 and 35—EXHAUST FEED HEATING AND 


heater was similar, but arranged vertically below the pump, 
on the suction side. The feed passes in series through the two 
main exhaust heaters, which are supplied by 3in. branch pipes 
from the exhaust cavity of the cylinder casting. By means of 


WASTE GAS SUPERHEATING SYSTEM, TYPE B. 


boiler tube area was again enclosed as described above, and the 
blast, arranged in the outer space thus formed, drew the gases 
of combustion forward and then back through the heater tubes. 


Fig. 23 shows a form of spark arrester_and_ash hopper which | 

















Fig. 36—NON-HEATER ENGINE 


diaphragms inserted among the tubes, it is made to traverse 
the length two or more times. 

The Egyptian State Railways engines of the 695-724 class, 
which are chiefly referred to in the paper, are of the 4-4-0 type 
having I8in. by 26in. cylinders, a boiler pressure of 180 Ib. per 


WITH STANDARO SMOKE-BOX 


gave the best results. This heater provided about 248 square 
feet of heating surface, and the exhaust heaters altogether 
about 147 square feet. Feed temperatures—exceeded with 
later patterns—of 270 deg. Fah. were obtained, with tempera- 
tures of even 360 deg. Fah. for short spells after stops. This 








Fig. 37 and 38—HIGH DEGREE FEED WATER HEATING 


square inch, and 6ft. 3in. driving wheels. The grate area is 
23.74 square feet and they have a heating surface of 1108.4 
square feet provided by the tubes, and 141.1 in the fire-box. 
Type <A. Installation for high-degree feed-water 
(Engine No. 711).—This class of installation is illustrated in 
Figs. 20-23. It comprised pump feed and (1) a pump exhaust 





heating. | 





AND HIGH DEGREE SUPERHEATING SYSTEM, TYPE C 


design was cumbersome and was not adhered to. 
Type B. Installation giving moderate degree feed heating and 
moderate superheating, or high-degree feed hea/ing only. (Engine 


No. 706.)—The installation shown in Figs. 24 to 27 and Figs. 
28-30 and Figs. 34 and 35 is simple and cheap to install. It 
includes a pump on the driver's side, a small pump exhaust 


| heater 


heater and two main exhaust heaters, and a smoke-box }, ater 
in the form of a single drum in the upper part of the smoke-hox. 
With simple alterations, the latter: can be adapted either for 
feed-water heating or for superheating. On the Kyyptian 
State Railways it proved, on the whole most advantageous 
when used as a superheater. Heaters fitted to the 706 class of 
engine contain 943 tubes of Jin. bore, and have 322 square: feet 
of heating surface. Inside, baftles are provided butting «lier. 
nately against the opposite tube plates. These and the 
stricted volume ensure rapid circulation. 

The concentration of the heating surface in such a drum 
| overcomes many of the objections usually raised against smoke- 
box heaters, and also enables effective provision to be mado for 
the enclosed blast. The blast pipe top is enclosed in a }ood 
| or uptake which, depending from the chimney, envelopes com. 
pletely the back tube plate of the heater. A short petticoat 


re- 


pipe inside the hood distributes the effect of the blast evenly 
| over the tubes, and also makes it possible to use a blast )) pe 
| which does not protrude far into the uptake. The upiake 
| itself and all the heater tubes thus become self-cleariny. At 


| the back ot the uptake ix fitted a flue door to facilitate liy!ting 
up. ‘The blower and ejector discharge are arranged within the 
uptake. 

The spark arrester forms a special feature of this install 
Effective spark arresting is essential in countries such as Ky pt 


ion, 


| ; 
where conditions are often extremely favourable to fire, and 
the climate favours the transport of goods in open wa sons 
unprotected. The standard locomotives—Fig. 36--on the 
Egyptian State Railways are all fitted with spark arrester. 


and with large smoke-boxes, which are found to be a necessary 
accompaniment of an efficient arrester, for which ample area 
| is necessary, in order to prevent the netting becoming blind 
| during working. and impeding the draught. With large smoke- 
boxes ample area may be had and all risk of the engine tailing 
to steam removed. In some of the heater engines of th: 
Egyptian State Railways the netting extends across the upper 
part of the smoke-box, just below the heater, the screen being 
completed by netting attached vertically to the door. A more 
convenient form is shown in the engravings. This arrester is 
like a sieve with both sides and end of wire mesh, fixed wholly 
to the door-——Fig. 30-—with which it opens, leaving the interior 
clear. The netting is shaped to fit round the heater, the tube 
plate of which remains uncovered. The heater itself assists 
in quenching such live sparks as may get through the netting. 
| Their passage through the small tubes, and the intimate contact 
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into which they are brought with the exhaust, in the small 
blast chamber, is very effective in rendering the sparks innocuous, 
and there is a marked absence of glowing cinders ejected fromm 
the chimney. 
Waste heaters, such as those in Figs. 24 to 30, give super 
| heat of 85 deg. to 90 deg. Fah. on 180 Ib. per square inch boiler 
pressure, but heaters have been used giving rather more than 
this—-90 deg. to 100 deg. Fah.—taken at the root of the steam 
pipe near the steam chest. Used in this way, this heater ha 
been employed in combination with feed-water exhaust steam 
heaters giving temperatures of about 210 deg. Fah. When 
| used for feed heating, in conjunction with the exhaust stear 
heaters, feed temperatures above 280 dey. Fah. are obtained. 
Type C. Installation tor high-degree superheating and high 
degree feed-water heating. (Engine No. 712.)—In this case 
an engine was first converted into a smoke tube superheater 





engine, to the recommendations of the Schmidt Superheating 
Company, of Wilhelmshohe, and with parts furnished b) 
Henschel and Sohn, of Cassel, the original builders of this cla- 


of engines. In compliance with Messrs. Schmidt’s advice, 
the engine was rebuilt with piston valves, in place of the Egyptian 
State Railways standard slide valve cylinders. The supe! 
installation gave temperatures rather below  usuu! 
European practice. At 180 lb. pressure the superheat varicvl 
between 200 deg. and 230 deg. Fah., according to load. Tl 


| engine so fitted, and having the advantage of piston valve-, 





proved to be more economical on coa! than ordinary sister engine 
by about 29.8 per cent. 

The further addition of the feed-heating system was carricd 
out as in Figs. 31 to 32 and Figs. 37 and 38. The pump was on 
the driver’s side with its exhaust heater below it. Two main 
cylinder exhaust heaters, 7ft. long and 7in. in diameter, wer 
placed alongside the smoke-box. They each contain 82 tubes. 
and provide together 150 square fect of heating surface. In 
the smoke-box, two horizontal drum heaters were placed wit! 
their axis across the smoke-box. Kach contained 465 tube 


| and together they provided heating surface of 339 square feet 


They were connected by the cross limb of a large inverted 
Tee-shaped uptake continuous with the chimney. The general 
arrangement of blast pipe, petticoat, side doors, spark arresters, 
side hoppers, &c., are clearly shown in the engravings. At the 
elbow of the blast pipe, branch connections led exhaust stean: 
off to the main exhaust heaters. On the unbolting of two pip: 
connections to each heater, the latter could be withdrawn throug! 
The sieve-shaped netting spark arresters wer 
The side ash hoppers were fitted wit! 
The water heaters were all connected 
in series. A flue door was provided in the uptake. The r 

sultant effect of this installation is rather complex. Feed 
temperatures of over 290 deg. Fah. were obtained, but not with 
the original decree of superheat, for reasons already explained. 


Type D. Installation for high-degree superheating and high- 
degree jeed-water heating. (Engine No. 712.)—Fig. 39 shows «| 
later device fitted to engine 712, in order to remove as much 
apparatus as possible from the smoke-box. The smoke-box 
heater is carried by a door plate, and the blast chamber and 
chimney are removed to the forward end of the heater. The 
flow of the gases is direct and less resistance is offered to theii 
passage, tubes of jin. bore having been used in this case. The 
draught is lighter than in the other designs. On opening the 
smoke-box door, the heater and chimney swing clear. No 
trouble has been met with in making the necessary joints, Xc.. 
for this arrangement, which therefore appears to have advantages 
over the installation type C, above described. 


the side doors. 
fixed to the side doors. 
doors and sloping floors. 
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APPENDIX II. 

In this appendix information and deductions based on data 
are given, which need to be considered in connection with the 
fact that they relate particularly to conditions in Egypt. 

Costs.-The type B installation has been applied on a sufti- 
ciently large scale for reliable costs to be available. The new 
parts required by this system are shown in Figs. 24 to 27. 
Figures relating to the yearly saving shown by the use of heater 
engines in Egypt would be of small interest, since that country 
js unique in many ways, and costs and savings are not on the 
European basis. However, from figures based on Egyptian 
State Railways records, the relative annual expenses shown in 
Table XI. which would fall on ordinary engines, engines with 
the type B installation and on De Glehn compounds, are given, 
taking 50,000 as the yearly mileage and 15s. per ton as the price 
ot coal. The standard 4-4-0 type engines cost £2568 and run 
to 1.5d. per mile for repairs. New heater engines of the same 
class would, according to figures based on tenders, cost £2718, 
and their repairs—-allowing for no reduction of boiler repairs- 
would then be slightly under 1.7d. per mile. The De Glehn 
engines, Which are typically French, cost £4800 each, built by 
and to the designs of a continental firm, and their repairs amount 
to 2.7d. per mile. Allowing 5 per cent. for interest, depre- 
ciation for a twenty-year life, and deductions for the two latter 
types for coal saving, the approximations shown in Table XI. 
are arrived at. 

the reduced coal bills for the heater and De Glehn engines 
are based on the figures of Table V., which covered lighting up 
coal, &c., and approximated to service working. In estimating 
for long periods some discount might be allowed on those figures, 
but, to them, the inclusive cost of the heaters, whether fitted 
to existing or to new engines, is small enough to be covered by 
the savings. On existing engines, it may be pointed out, the 
actual installing involves no expensive work, the worst matter 
to be taken in hand being the possible lengthening of the smoke- 
box. 

Nhe systems © and D, used on engine No. 712, have not been 
applied on a seale large enough to warrant figures of cost of 
installation being given, though from the experience obtained 
their practical success would seem to be assured. 

lhe question of additional power has often an important 
bearing upon the value of expenditure entailed in conversion, 
and this alone will frequently warrant the additional cost. 








Tanib& XI Relative Aunual Charges against Ordinary, Heater, 
and De Glehn Compound Engines, 
Ordinary Heater De Glehn 
engine. engine. compound. 
t £ £ 
Interest ° 128.4 5 240 
Depreciation 128.4 240 
Repairs : 62.5 
581.8 625.9 - 1042.5 
Coal 754 628 654 
Total .. 1335.8 - 1153.9 1696.5 


Lffect of usage.—The efticiency of the heaters is well main- 
tained in service. In high-degree feed-water heating, the 
deposit found in the smoke-box heater has not been great. 
From the temperatures and pressures reached, it appears that 
the carbonates or soft deposit-forming salts are thrown down 
in the exhaust heaters. Most of the more slowly depositing 
ulphates are probably precipitated before the boiler is reached, 
but, if as is commonly held to be the case, these deposit chiefly 
where conditions are favourable to a gradual concentration of 
the liquid, they are most likely carried through to the boiler, 
much as usual. Good circulation is encouraged in the smoke- 
box heater. That the boiler is relieved of a large amount of 
cale-forming matter is clear from the turbid condition of the 
water coming from the exhaust heaters when blowing through. 
lhere is no incrustation in the pump exhaust heater. The 
artificial softening of water, now frequently adopted, would 
naturally be beneficial to feed-water heaters. When the smoke- 
box heater is used as a superheater there is no incrustation. 
tecords taken on the Egyptian State Railways, for the type B 
ystem, before and after running over 45,000 miles, showed an 
apparent drop of 4 deg. Fah. in the superheat, and 2 deg. Fah. 
in the feed temperature. In the first case, however, the train 
load was 16 tons heavier than in the second, and it is therefore 
probable that no real drop occurred. 

Lije, deterioration, d&-e.—The pump deals only with water of 
about 90 deg. to 95 deg. Fah. and may easily be kept in good 
order. The life of the heaters is partly dependent on the water 
and the irregularities of pitting. The heater shells stand well, 
and steel tubes only ;‘sin. thick are found to last in most case 
for about 63,000 miles, a mileage frequently largely exceeded. 
The life may be increased by using specially treated tubes, or 
by increasing their thickness. The smoke-box heaters keep 
clean inside, and remarkably free from wastage outside, if raised 
and kept in the warm dry gases. The tubes of these heaters, 
when used as superheaters, last for as much as 72,000 miles. 
In a recent case, after 82,000 miles, only a few bad places were 
found in the whole set of tubes, and no actual failures. The 
practice has been adopted, however, of renewing all heater tubes 
when shopping engines for general repairs. This is the heaviest 
repairs expense, but, comparatively, it is not serious, and might 
even be reduced by the use of brass or copper tubes. 

No conclusive information is available, unfortunately, on 
the effect of the heater systems on boiler repairs. From the 
improved condition under which the boiler works, it would be 
expected that heater engines would show up better than others 
in this respect. All that can be stated is that, on the Egyptian 
State Railways, the boilers of such engines are extremely light 
on repairs. 








LETTERS TO THE EDITOR. 


‘We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SUPERHEATED STEAM: ITS EFFECT UPON CYLINDER 
POWER IN PRACTICE, 


Sir,—The diagram of tractive force given by Mr. Twin- 
berrow in his letter on page 249 and intended to show that the 
~uperheated steam locomotives Class 640 of the Ltalian State 
Railways, have been enabled by the use of superheated steam 
in sufficiently large cylinders, to develop 50 per cent. more 
power than the little saturated steam compound Class 630 
is quite typical of the claims usually advanced for certain 
superheating apparatus; but as it is in disaccord with the 
general average results of the trials to which it refers and in 
error to the extent of three times the real figures, it is desirable 
to correct the matter by stating at once that instead of 50 per 
cent. it should have been 12 per cent. increase of power, by differ- 
ence, with that of the compound Class 630, and purely as the 
result of constituting the Class 640 nominally 58 per cent. more 
powerful in boiler pressure x cylinder volumes for live steam 
than Class 630. 

_ The simple-expansion engines of Class 640 have cylinders 
for live steam 68.2 per cent. larger in sectional area and in 
volume than is provided in the one live steam cylinder of 
Class 630. At equality of cut-offs in both clas: usually 
occurs when they are both working the same services, engines 
of Class 640 admit and consume 68.2 per cent. more steam under 
the valve at each revolution—that is, over 3.1 times the volume 
of steam consumed in Class 630. By increasing the cylinder 
volume by a difference of 68.2 per cent., it was easily possible 








to reduce the boiler pressure to 12 kilos., or 170 Ib., and thus, 
with a nominally more powerful machine, P v, by 58 per cent. 
(over double), the sacrifice of cylinder efficiency, by the use of 
superheated steam and double expansion, was amply covered, 
while still leaving a final residue of about 12 per cent. greater 
global power (as ascertained during the 1908 tests) than in the 
Class 630. The potential power quantity missing of 58 per 
cent. —12 per cent. = 46 per cent. is analysed in an accom- 
panying figure. 

A larger boiler is also provided in the superheater Class 640 ; 
but although the superheater adds about two tons weight to the 
engine, Class 640 were constructed of specially light weight, 
by reducing the weight of the materials used throughout, 
in competition with the older and more clumsily constructed 
model Class 630. In this way, Class 640 benefited by greater 
relative lightness—relatively to the size of their boiler and 
cylinders—or recent improvements of design not shared by the 
older classes without superheaters, which were constructed 
for 227 lb. pressure, but were reduced since April, 1909, to 
198 lb., and later on to 170 lb., so that the older types are still 
carrying about the small heavy boilers entailed by the mistake 
of employing pressures of 227 lb., instead of 142 lb. (10 kilos.), 
vis-a-vis the pressure of 1701b. used for superheated steam. 
Apart from the use of superheated steam the whole design 
favours Class 640. 

The tests of 1908 showed that Class 640 could haul 12 per 
cent. heavier train loads, develop about 12 per cent. greater 
indicated horse-power, or perform 12 per cent. greater work 
in kilogrammetres per unit of time. When specially loaded 
up in order to test them to the maximum and to get the very 
highest results, under the most favourable methods of opera- 
tions, the loads with Class 640 were sometimes between 14 and | 
15 per cent. greater; but the time picked up, after slacks or 
delays, was then less with Class 640 than with Class 630. 

To show the very best performance that was accomplished 
by the Class 640, two examples of the heaviest trains taken up 
gradient Florence to Orte are here reproduced, from which a 
general idea of the capacity of the two classes may be derived. 
To make up the extra load for the Class 640, two empty cars 


(SPECIAL TEST TRIALS OF «MOGUL” LOCOMOTIVES 
CLASSES 640 AND 630 ITALIAN STATE RAILWAYS 
FERROVIE DELLO STATO. F.S. anno 1908) 
ANALYTICAL DIAGRAM SHOWING THE GAIN OF 12,6 IN POWER BY INCREASING 
BY 58% THE PRESSURE X VOLUME IN CLASS 640 suPeRHEATED 
CLASS 640 
SUPERHEATED - SIMPLE EXPANSION 
Greater cylinder volume and 
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> SATURATED-STEAM COMPOUND ENGINES 


INCREASED CYLINDER EFFICIENCY WITH 
SATURATED STEAM IN DOUBLE -EXPANSION 
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Average figures 





from Official Report 1908 
THe ENncineer" 
were added. During each trip the weather was ‘ Windy, 
cloudy.” 
Florence to Orte, 231.7 kiloms, (Ascending Gradients.) 
Class 640 





Class 636 


(Saturated). (Superheated.) =| 

Loadsintons .. .. 200 . 290 

Seconds (net running) 12,960 13,670 | 

Speeds, kilom. per hour 64.3 61.0 | 
Kilogrammetres, aggregate = 297,550,000 280,220,000 
Drawbar, tractive force, kgs. 1,285 1,254 
3 _ ae 306 283 
Average J.H.P. 510 448 


Time picked upinrunning 17 minutes 35 minutes 

The greatest loads of all taken by the two classes on the 
return, or down-hill, journeys, were 319 tons by Class 640 and 
305 tons by Class 630—or a difference of 4 per cent. This 
summarises the maximum capacity of the two classes. The 
records of the down-hill runs are less reliable than the up-hill 
runs, because it is evident from the running records that 
advantage was taken of the falling gradients to make the best 
records for speed and horse-power with the engines upon which 
most was at stake, consequently the results are not so depend- 
able. Nowhere in the official report is there anything sugges- 
tive of a higher average power in Class 640 than 14 or 15 per 
cent., and the report summarises in tabular form, on page 63, 
the average indicated wers, ascertained during the tests, as 
follows :—Class 640, 950 indicated horse-power; and Class 
630, 800 to 860 indicated horse-power (average 830 indicated 
horse-power) ; this being the average power that each class can 
develop continuously. The average difference is 12.7 per cent. 

not 50 per cent. As for the tractive force, it is apparent that 
this is almost always greatest, on average, with the compound 
engines, particularly when the loads are equal. This appears, 
typically, in the average figures of the heaviest up-hill train 
load pulled by Class 640, just cited. 

Of the actual regular working of the two classes, the report 
concludes by mentioning that after modifications to the blast 
pipes of Class 630, ‘* both classes behaved one as well as the 
other, in hauling the same loads, regaining on the road the same 
percentage of time from time lost by delays, and in developing 
practically the same power.” In the Venice depot during one 
quarter-year, the average loads were 250 tons for Class 630 
(the saturated steam compounds), and 206 tons for Class 640. 
The engines of Class 630 also saved 30 per cent. more time 
on the road, and 3 per cent. per ton-mile in coal over Class 640. 
The tests of 1908, clearly favouring throughout the Class 640, 
showed that they saved during those tests about 20 per cent. 
of coal per horse-power-hour ; but the working results for one 
year (1908) of all the engines, Class 640 and 630, in Italy, only 
revealed a saving of coal of 1.8 per cent. per ton-mile—not 
20 per cent.—-whereas from the greater age alone of Class 630 
a greater fuel consumption by 5 per cent. might have been 
expected, and as since shown by the progressive relative increase 
of fuel consumption by the latter from year to year with their 
gradual deterioration—these being a virtually condemned class 
on account of the high steam pressures for which they were 
originally designed. 

The indicator diagrams made during those tests showed that 
the saturated steam compounds developed from 40 to 45 per 
cent. more power per unit of P v admitted to the cylinders, at 
equal speeds, than Class 640---see the accompanying typical 
indicator diagrams from both classes. 

This superior indicated power proceeds from the greater 
expansive force of the saturated steam (about 15 per cent.) 








and from its better utilisation in two-stage expansion (about | 
25 per cent.), or a total of 40 per cent. higher power per unit 
of steam pressure x volume in the cylinder as exhibited in 
the accompanying graphic analysis. (5 per cent. + 15 per 
cent. -+- 25 per cent. = total 45 per cent.) 

It was at first thought that the supposed greater power 
potential of a given volume of superheated steam really enabled 
it to develop more power in the cylinder ; but now even railway 
engineers are recognising that this may be due, after all, to 
increasing the steam volume by 60 per cent., while reducing the 
boiler pressure by 25 per cent. In the present case the slight 
increase of power (12 per cent.) in Class 640 is due not to the 
superheated steam, but to the very considerable (58 per cent.) 
increase in the constructive power of the engine, which thus 
conceals the reduced efficiency of the cylinders in Class 640 
comparatively to safurated steam used in the same cylinders. 
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SUPERHEATED STEAM IN SINGLE EXPANSION AND SATURATED 
STEAM In CompounD EXPANSION. 
Locomotives Class 640 and Class 630, Italian State Railways, 
om ge” 
.S. 
Indicator Diagrams from Competitive Tests, 1908. 
Superheated steam : 
m 4.77 kilos. 
Pi 10.2 kilos. x 
Saturated steam : 
PS : P m 9.37 kilos. revolutions 168 
Potalised — —o ; — = 
Pi 13.2 kilos. x v0.40 
Superior power development by saturated steam : 
29. 17.6 + 29.8 = 40 per cent. 


< revolutions 158 _ 


v0.42 as 








= 29.8 





The actual figures from which the relative values are given 
above are, converted to English measures, as follows :— 
One Quarter-year (1908): Service Working of Superheater and 
Non-superheater Engines (Venice). 





super- 








z 
a 
s 
2 
<2 
Average load tare behind tender ‘ | 250 205 180 
Average lb. of coal per mile, gross con- 
sumption.. .. .. .. «. «. «+. --| 42.2 36 12.6 
Average Ib. coal per ton-mile, net con- 
SNE ac. soe. we ces -. «| 0.1399 0.1452 0.2028 
Difference in favour of Class 630 with 
respect to ot eer Gk ewe tee | _ 3 pc. 31 p.e. 





Minutes saved from time lost in delays per 621 miles run :—Class 630 
149 ; Class 640, 104; Class 552, 94. 

Coal used, Welsh, slack, evaporating about 7 lb. water per Ib. coal. 

* ‘Net consumption” = small deduction for fire-lighting, stationar) 
times on road (Italy), and for engine mileages not made with the train. 


The economies realised by Class 630 originate exclusively 
in the cylinder, causing an exceptionally high average turning 
effort on the cranks per unit of steam pressure < volume con- 
sumed. The economies in Class 640 proceed entirely from the 
boiler, the cylinder economy with respect even to Class 552 
being negative—see indicator diagrams from Classes 640 and 
552 on page 215, Fig. 20. oh 

From the practical engineering and scientific viewpoint, it is 
therefore illogical and absurd to compare the output of a boiler 
with a mechanical process which is quite independent of various 
economical processes of steam generation, as feed heating and 
super-dilation. 

March 15th. 





Cuaries R. KING. 


AUXILIARY SAILING SHIPS. 


Sirn,—-Mr. G. T. Pardoe’s letter of February 25th on the above 
subject is extremely interesting, as the writer evidently has « 
considerable knowledge of the sailing vessels of the last century. 
In giving, as I did in my last letter, the clipper ships of the lat 
fifties and early sixties as an example of what sailing vessel- 
could do when built for speed, L quoted, no doubt extreme 
cases for, as your correspondent remarks, they were built for « 
special service, viz., tea carrying, and so hardly compare with 
the ordinary cargo ship of that time. But taking an ordinary 
cargo carrier, would it not be possible to get 14 knots on a fair 
wind without excessively fine lines. Such a ship with auxiliary 
Diesel engines would, one would think, on long voyages beat 
the ordinary steam or oil-engined tramp. The latter, although 
nominally a 11 or 12-knot boat on trial, would not do anything 
approaching this after a month or two at sea, say, on a voyage 
to Australia, with a foul bottom and dirty back ends. She 
would be doing well at 9} to 10 knots. Against this I remember 
seeing in the Daily Ma#l some three years ago that a sailing ship 
had averaged 124 knots from Sydney to London. Such a vessel 
with auxiliary power should do better still. But it all comes 
down to the question of economy in the end. Neither steam 
nor oil will give you speed with economy—by speed I mean 
anything over 12 knots average. Could a sailing ship such as 
I have suggested do it? For speed is everything nowadays, 
even in cargo boats, and steam and oil will not give it without 
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heavy expense. I should be glad if you, Sir, could obtain details 
of the average speed of the auxiliary ship La France, if it is 
possible, as she is the first sailing ship, I believe, that is fitted 
with auxiliary oil power. I should say, in conclusion, that I am 
not a ship’s draughtsman, but an engineer ; hence I am largely 
ignorant of the conditions which govern the successful running 
of sailing ships, which point your correspondent, Mr. Pardoe, 
will no doubt have noted. RAUGHTSMAN. 

March 30th. 

CONTRACTORS’ LOCOMOTIVES. 

Srr,—I was very interested to see in last week’s ENGINEER 
the photographs of the two contractors’ locomotives at the 
Chingford reservoir. Last spring I happened to be in the 
vicinity of the reservoir, and also saw two very interesting loco- 
motives, but not the ones mentioned last week. The ones I 
saw, 1 think, were rather superior, although mostly made of 
odds and ends. They were of the 2-4-0 type, with the wheels 
inside the frames. I believe the front axle-box was allowed 
considerable play for going round curves. The cylinders and 
motion came off steam winches (ship’s type), and the cylinder 
drove on to the leading axle of the coupled wheels, through the 
short winch connecting-rod, which looked very curious. The 
boilers were of the locomotive type, one of them coming off 
an old traction engine, the other being an old portable boiler. 
One of them had the cab off a larger engine and a bunker at the 
back with a water tank in it. The other had side tanks and an 
old wooden cab. All the pipes, steam and exhaust, were, of 
course, outside, and the throttle valve on one was a large 
Dewrance plug cork. Seen from a distance, they looked like 
properly constructed machines, and their home-made nature 
was only apparent on a closer examination. The gauge was 
2it. Sin., which is really the reason they were constructed, a: 
second-hand engines are not easily obtained in this gauge. 
Altogether the construction was most ingenious, and well repaid 
Hoping that I have not taken up too much of 


examination. 
Cis. 


your valuable space. E. G. 
March 28th. 


AR GEARING, 


Srr,--In the leading article in your issue dated March 28th 
on the subject of ** Motor Car Gearing ”* you discuss the difficulty 
experienced in case-hardening bevel wheels without distortion 
but without mentioning surface hardening, which has entirely 
eliminated this trouble. 

A surface-hardened gear 
high tensile case-hardened gear and, in addition, 
after hardening as before herdening. 

The sole reason why the bevel when correctly cut and assembled 
fails at times to satisfy present day requirements for silence is 
that, owing to higher engine speeds and the desire to run as 
much as possible on the direct drive, the gear reduction ratio 
of the bevel is too great. It is a fact that a modern, correctly 
cut and assembled bevel pair—unhardened or surface harde ned 
-~—ot a gear reduction not exceeding 3 to 1 will meet the most 
exacting requirements for silence, in the cheapest, most durable, 
and efficient manner. 

It is so decidedly against the best interests of the industry 
that there should be any misunderstanding as to the conditions 
under which this drive is entirely satisfactory, that it would be 
well if the leading automobile engineers would clearly define 
the limits within which a bevel gear runs quietly.  L. 8. 

Grindleford, April Ist. 


MOTOR C: 


good feature of a 


possesses every 
runs as truely 


VICTORIA JUBILEE TECHNICAL INSTITUTE 
—I have read with much gratification Mr. Blane’s notes on 
our Institute, and tender you thanks from myself and staff for 
this appreciation. The blocks are extremely good and convey 
a fairly accurate idea of the equipment, &c., in this Institute. 

There is one error which J should like yon to correct, if it is 
not asking too much, and that is, the article states that the 
—— -al and chemical laboratories are under the charge of Mr. 
A. Turner, B.Sc., of London. This is not so. The Physics 
piste nt is under the charge of the head of the Electrical 
Engineering Section. In earlier stages particularly there is a 
great deal of work in physics which is closely allied to electrical 
work, and we find a far greater efficiency in running these two 
sections under the electrical head than would be the case if 
physics and chemistry were run together. 

Tom 8. Dawson, Principal. 
Victoria Jubilee Technical Institute, 
Byculla, Bombay, March 14th. 


Sir, 








THE EDISON STORAGE BATTERY. 


JUDGING from a paper read before the Western Society 
of Engineers of America, by Mr. Harold H. Smith, the 
Edison storage battery is making considerable headway 
in the United States, and is now largely used for operating 
electric vehicles. At present the cells are made in two 
types, which are designated A and B, the former being 
intended principally for supplying current to the motors 
on electric vehicles and the latter for ignition and lighting 
Each type of cell is constructed for various 
and the following list gives the charge and 
capacities in ampére-hours of 


purposes. 
capacities, 
discharge rates and the 
eight different sizes :— 





Types : .- By, By, Bs, Ag, = As, Aw, Als 
Rated capac ity amipin re hours .. 40, 80, 120, 150, 300, 450 
Normal rate .. .. ao a? ae 30, as: », GO, 75, 90 


The figures following alee letters A and B represent the 
number of positive plates in the cell. 

We need not enter into the construction of the Edison 
accumulator here, as it has already been described in 
these columns, but a few of the particulars given by Mr. 
Smith relative to the performance of the cells may prove 
of interest to our readers. As is well known, the average 
working voltage of an Edison cell is about 1.2. The normal 
rating in ampéres is the same for charge and discharge, 
and the usual length of charge is seven hours. The rated 
output is based on a discharge at normal rate for five 
hours. It has been found that after the Edison battery 
has been in use for some time the output increases by 
about 13 or 14 per cent., and by increasing the duration 
of the charge to ten or twelve hours, a discharge 25 per 
cent. in excess of the rated capacity can be obtained. But 
experience has shown that these long charges cause 
excessive gassing and dissipation of the electrolyte, and 
also lower the efficiency, consequently they are not recom- 
mended, although they are said in no way to damage the 
battery, whereas it is common knowledge that excessive 
overcharging has anything but a good effect upon a lead 
battery. 

The weight of a portable cell is naturally of importance, 
aud particularly when employed for supplying current 
for driving the motors of electrical vehicles. The A type 
of cell gives from 13.5 to 16.5 watt-hours per pound, 
the exact amount depending on the length of the charge 
and to a slight degree on the size of the cell. It is 
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interesting to note that in a paper read by Mr. W. H. 
Hibbert Lefore the Institution of Electrical Engineers, in 
1903, the watts per pound were given as 11-8, and it was 
explained that although nearly as good figures had been 
obtained with other eells, such light batteries were not 
to be regarded as satisfactory. During a_ charge 
of seven hours’ duration at constant normal rate 
the voltage rises fairly rapidly during the first thirty or 
forty minutes, then it drops off a little, and afterwards 
slowly rises until about the fifth hour, when it again 
increases fairly rapidly. Finally, when the battery is 
fully charged, the voltage attains a value of between 
1.8 and 1.85 volts per cell. The average voltage during 
the charging period is about 1.7 volts per cell. If the 
battery be discharged at the normal rate the voltage per 
cell at the commencement of the discharge is about 
1.45, and it gradually falls off as the discharge is continued. 
Usually the cells are re-charged when a pressure of 1 volt 
per cell is reached, but the discharge can be continued 
until the voltage drops to zero if desired. The average 
internal resistance during discharge varies from .012 ohm 
in the B 2 type of cell to .001 ohm in the A 12 cell, the 
resistance of the other cells varying in inverse proportion 
to the number of positive tubes. 

One important advantage claimed for the Edison battery 
is that it can be eharged at high rates for short intervals. 
For example, when a street car stops for a few minutes 
at the end of its journey the battery can be charged during 
this time at five times the normal rate, this charge corre- 
sponding to one of twenty minutes’ duration at the normal 
rate. Such treatment, it is stated, in no way injures 
the cells, provided the temperature be kept within reason- 
able limits. It appears that the makers of these batteries 
are not yet in a position to say what the actual life is. 
The oldest battery has been in service close on four years, 
and it is reported to be still in good condition. All 
batteries fitted to electric vehicles are therefore guaranteed 
for a period of four years, but so far it has not been possible 
to say how much longer than this they will last. The 
cells have been subjected to very severe tests in the labora- 
tory and elsewhere. Incidentally, Mr. Smith mentions 
that an ignition set used in marine work was once acci- 
dentally dropped into the sea and remained under the 
water for four days. It was then returned to the factory 
in order that the manufacturers might examine it. The 
electrolyte was analysed and was found to contain a large 
percentage of salt. The cells were simply rinsed, refilled 
with new electrolyte and put on test. At first the voltage 
was a trifle low, but after a few charges and discharges 
it attained its proper value and the battery has worked 
satisfactorily ever since. 

In order to test the mechanical strength, cells were 
mounted on a strong hand truck and a labourer was 
given the interesting task of running the truck into a 
stone wall 500 times. One of the cells was then placed 
in a specially constructed machine designed for raising 
the cell }in. and then dropping it on to a solid plank of 
wood. This process was repeated 1} million times, and 
yet when the cell was tested the performance was as satis- 
factory as ever. Short-circuits have been found to 
subject the battery to rather severe stresses, but it is stated 
that the cells are quite capable of standing this treatment. 
An A4 cell having a discharge capacity of 30 ampéres 
was short-circuited nine times through a 600-ampére 
ammeter shunt. On each occasion the needle of the instru- 
ment passed the 500-ampére mark and remained in this 
position for a few seconds. A comparison of previous and 
subsequent normal discharges showed practically no 
difference. On discharging the cell at six times the normal 
rate after it had been subjected to the above-described 
treatment, it was found that there was actually an im- 
provement in the voltage. On taking the cell to pieces 
it was found to be in a perfectly good position. During 
the short-circuit tests the temperature rose to the boiling 
point of the electrolyte, about 200 deg. Fah. In practice 
a limit is placed on the temperature, but occasional 
overheating, it is said, does not lead to serious results. 

Storage batteries of this type are sensitive to extreme 
cold. Below a certain critical temperature of the electro- 
lyte, which varies with the rate of discharge, little can be 
got out of the cells, although on raising the temperature 
the balance of the energy can be withdrawn. But Mr. 
Smith points out that there is no excuse for allowing the 
temperature of the electrolyte to fall below the critical 
value. Experience has shown that if the cells are housed 
so that the air does not circulate around them, and so that 
the air in the battery compartment is not continually 
being changed, no trouble is experienced, even in the coldest 
of weather. In support of this argument the author 
refers to a car lighting battery in use on the Illinois 
Central Railway last winter. The battery is housed 
beneath the car in a sheet steel compartment designed 
so that it is free from currents of air. 
during six weeks of extremely severe weather and no 
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trouble was experienced. During this period there \ «ore 
times when the temperature reached 42 deg. below zro, 
and it averaged 32 deg. below zero. <A recording thvr- 
mometer was placed inside the battery compartment and 
showed that the temperature of the air around the batt ory 
only reached a minimum of 8 deg. below zero. ‘Ihe 
operation of the cells was perfectly satisfactory. Other 
similar cases are referred to. 

The latter part of the paper is devoted to the various 
uses to which the Edison storage has been put, from 
which it would appear that it is now largely employed for 
ignition purposes, for lighting, for supplying current 
to the motors of pleasure cars and electric omnibuses, and 
for many other purposes. The street car, it is maintained, 
offers an ever broadening field for the Edison storage 
battery. Recently a three-car battery train equipped for 
multiple-unit control was shipped to Cuba for the United 
Railways of Havana, this being a distinct novelty in th 
way of electric trains. 








THE ORE-CARRYING STEAMER NORRBOTTEN. 


AN ore-carrying steamer of special type has just recently 
been built by R. and W. Hawthorn, Leslie and Co., Limited 
of Hebburn-on-Tyne, and delivered to the Rederiaktie 
bolaget Lulea-Ofoten, of Stockholm, after a satisfactory 
trial — off the river Tyne. The vessel, which is named 
the Norrbotten, is illustrated in the accompanying engray 
ing. She is 458ft. long with a beam of 63ft. 3in., has a 
deadweight of 11,500 tons, and is the third similar steamer 
built by these builders to the order of the Swedish com 
pany. 

Eight hydraulic cranes are fitted on the deck for the 
manipulation of the ore skips, each crane being designed 
to deal with a load of 4 tons. As the vessel will trade in 
the Arctic Circle steam heating under the ore hoppers of 
an exceptionally large capacity has been provided to per- 
vent the ore from freezing in the pockets at any period of 
the year. 

The crew is berthed in the forecastle, captain, officers, 
engineers, and stewards aft, and there is accommodation 
amidships for the captain’s office, the wireless operator, 
the hospital, the store-rooms, and the chart room. The 
vessel is built to the British Corporation’s highest class 
and in compliance with the Swedish law. 

Triple-expansion engines, having cylinders 27in., 45in., 
74in. by 54in. stroke, with powerful boilers, all constructed 
by R. and W. Hawthorn, Leslie and Co., Limited, at their 
St. Peter’s Works, have been fitted. 

After the requisite number of runs on the measured 
mile the vessel left for Narvik to load her first cargo of ore. 
Mr. P. A. Welin and Mr. Johnson, upon whose patented 
self-discharging principle the vessel is constructed, were 
present, 








LAUNCHES AND TRIAL TRIPS. 


TASMANIAN TRANSPORT, steamer ; built by the Northumber 
land Shipbuilding Company, Limited, Howden ; to the order 
of Messrs. Furness, Withy and Co., Limited, West Hartlepool, 
for the Houlder Line, Limited, of London ; dimensions, 400ft., 
52ft. by 29}ft.; to carry cargo of 8000 tons on light draught ; 
engines, triple-expansion, 25in., 40in. and 68in. by 48in. stroke, 
pressure 180]b. per square inch; constructed by Messrs. 
Richardsons, Westgarth and Co., Limited, of Sunderland ; 
launch, March 26th. 

Wacama, steel screw steamer; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Mr. Ragnvald Blakstad on 
behalf of the Aktieselskabet “‘ Asker,’’ Christiania ; dimen- 
sions, 393ft., 52}ft. by 30ft.; to carry 8000 tons on a light draught ; 
engines, triple-expansion, 25}in., 42in., 70in. by 48in. stroke, 
pressure 180 lb. per square inch; constructed by Richardsons, 
Westgarth and Co., Limited ; launch, recently. 

PENSILVA, steel screw steamer; built by William Gray and 


Co., Limited ; to the order of Mr. R. B. Chellow, of Truro ; 
dimensions, 377it., 50}ft. by 28ft. 44in.; engines, triple-expan- 


sion, 25in., 4lin., 68in. by 48in. stroke, pressure 180 lb. 
square inch ; constructed by Central Marine Engine Works of 
the builders ; launch, recently. 

Dirston, steel screw steamer ; built by the Blyth Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of the 
Tyneside Line, Limited ; dimensions, 255ft. by 37}ft.; engine- 
triple-expansion, 20in., 33in., 54in. by 36in. stroke, pressuré 
180 lb. per square inch; coustructed by the North-Eastern 
Marine Engineering Company, Limited, Sunderland ;_ launch, 
recently. 

Rounton GRANGE, steel screw steamer ; built by the North- 
umberland Shipbuilding Company, Limited ; to the order ot 
Withy and Co., Limited, for the Houlder Line. 
Limited, London ; dimensions, 400ft., 52ft. by 204ft.; to carry 
8000 tons on a light draught ; engines, triple-expansio1, 25in., 
40in., 68in. by 42in. stroke, pressure 180 Ib. per square inch : 
constructed by Richardsons, Westgarth and Co., Limited; 4 


per 
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ENGINE DERAILMENTS. 

Tue diagrams given herewith have heen prepared to 
illustrate the derailments of all classes of tender and 
tank engines which have occurred hetween January Ist, 
ised, and June 30th, 1912. The diagrams and the tables 
have been compiled from the information contained in 


reduction in engine derailments in proportion to the 
number of engines at work, and confirms the view often 
expressed in these columns that there is no greater tendency 
for a tank engine to become derailed than for a tender 
engine. Diagram 4 is divided into two parts, and shows 
by the height of columns either full or tinted the number 
of derailments of tender engines on the left-hand side, 
and of tank engines on the right-hand side, and enables 





shows how many tender engines of the classes A, B, C, &c., 
were derailed in each year. Table ITI. gives details of 
the number of tank engines derailed in each year. 
Table IV. shows the total number of derailments during 
the 274 years ending June 30th, 1912. Table V. sets out 
the reasons which were given hy the different Board of 
Trade Inspectors as to why, in their opinion, the different 
classes of engine left the road. It wil] he observed by 
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the Board of Trade publication Cd. 2538, which gives 
details of derailments of engines of passenger trains during 
the twenty years ended December 31st, 1904, and the 
information with regard to the period from January Ist, 
1905, up to June 30th, 1912, has been obtained from the 
Board of Trade Accident Returns, which are issued 
periodically. 

Diagram 1 shows the wheel arrangement of each type 


Ne 34 








Tender (NOE wma 


SS H&B AA AN ®@ © 


1876 77 78 79 18808! 82 8&8 84 85 86 87 88 89 189091 32 93 Ga 
“THe Encineer™ 


Fluctuation in the Number of Derailments Each Year. 
Tank Engines — 





3 #567 8 9 1910N 


Fluctuation in the number of derai/ments each Year. 





N°4 Comparison of Number of Different Types of Derailed Engines. 
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ENGINE © DERAILMENTS 


the different classes to be picked out by reference to 
Diagrams | and 2, where the letters A, B, C, &c.,”are 
applied to each type of engine. For instance, with tender 
engines of class C, with a leading bogie, twenty are shown 


to have left the road by the tinted column which stands | 


over the letter C during the period of 27} years; in like 
manner, with tank engines fifteen are shown to have left 
the road by the tinted column over the letter A during the 
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of tender engine reported upon, and what class of tender 
was hauled behind the engine. Diagram 2 gives similar 
information with regard to the wheel arrangements of the 
several types of tank engines. Diagram 3 shows, by means 


of a thin black line, that the number of locomotives which 
were possessed by the different railway companies has 
increased from 15,196 in the year 1885 to 22,874 in 1912 ; 
and it also shows the number of tender engines which 
were derailed in each year by means of a dotted line, and 
= number of tank engine derailments by means of a full 
ine, 


| Same period. Those who are familiar with the very large 
| amount of work done upon English railways by tender 
| engines of class C and tank engines of class A will recognise 
| that it is only reasonable to expect that as these classes of 
engines are employed most largely, so the number of 
derailments will be greater than in exceptional classes 
where only a few engines are employed. The same 
remarks would apply to tender engines of the I class and 
tank engines of L class. 
Table I. shows that there have been thirteen cases in 


This diagram shows a continuous tendency to a! which the tender alone has been derailed. Table II. 





looking at this diagram that there were as many as seven- 
teen cases of tender engines, and fourteen cases of tank 


TABLE I.—Accidents in which the Tender has been Derailed, the 
Engine Reniaining on the Rails, included in Table J. 


, Type of engine - 
Year. Ati ite de Number. 

1888 .. é J 1 
1888 . ‘ A a 1 
1889 .. . Not stated .. 1 
1892 .. B a 1 

1895 .. B 1 

1896 .. Cc 1 

| 1897 .. I 1 
1901 .. Cc 1 

| 1902 .. Cc 1 

| 1903 .. K 1 

| 1908 .. Cc 1 

| 1908 . K 1 

1909 .. M 1 

| Total 13 

| 

' 

| TABLE II.—Statement Showing Number of Accidents to Each Type 


of Tender Engines Each Year from January, 1885, to June, 1912. 
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20 





| engines, which are said to have left the road for reasons 
| connected with defective permanent way, including cases 
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the boats can take place if necessary—as would be the 


The Council will 


where points have been held over by stones ; there is also | illustrated with lantern views. T meet at 
one case with a tender engine and one case with a tank | case were there a heavy list—from one side of the vessel. | 7 p-m., and the Illustrations Committee at 6 p.m. 
engine where oscillation is stated to have been caused by | The damage of the rail at any one point would not affect | ‘URD 
defective permanent way, but there is not a single case | this arrangement, since the boats could be taken round the SATURDAY, APRIL Sra. 
THe InstrruTion oF Locomotive ENGINEERS.—Annual 


where oscillation is said to have been caused by high speed. 
The general effect of these diagrams is to show in the 
most conclusive way that derailments upon which the 


Board of Trade has considered it necessary to make a! 


| other way. 


It is claimed that by reason of the easy run- 


ning of the trolleys two men.can easily move a boat. The 


system also embodies the use of cranes at the launching | 


points. 








y 3 ‘Is it 
These cranes have duplex barrels and are either | SS ancloey cond, Westalenten, 6.97. 


dinner at Holborn Restaurant. 7 for 7.30 p.m. 

Tue AssocraTION OF ENGINEERS-IN-CHARGE.—Visit to the 
generating station of the Westminster Electric Supply Company 
3 p.m. 

Tue British FOUNDRYMEN’S ASSOCIATION 
Brancu).—At the Municipal School of Technology, Manchester, 


(LANCASHIRE 


TABLE IIL.— Statement Showing Number of Accidents to Each Type of Tank Ergines Each Year from January, 1885, to June, 1912. 
; | Paper: ‘* Moulding a Water-jacketed Gas Engine Cylinder,” py 
| | | | ype | Mr. J. G. Robinson. 4 p.m. 
Year. | A Bi ¢ Dp! E F/c@;/ 8 1 | J K M | n | 0 P| Q@/| B/S | not | Total 
oe a 3 a RS ee _ et MONDAY, APRIL 7rn. 
1885 1 1 2 | | | | 4 | Tue Roya Instirvution or Great Brirarn.—Albemuarle. 
1886... 1 1 | | | 1 3 street, Piccadilly, W. General meeting at 5 p.m. 
1887... 1 | | 5 . § — 
1888. 1 2 =. a7 | 1 6 | _. Tue Roya Socrery or Arts.—John-street, Adelphi, W.(, 
1889.. 1 1 | 2 ii <4 | | 1 1 8 Howard Lecture on ‘‘ Aeronautices,”’ by Professor J. E. Petayel, 
1890 2 i a | | 4 *.R.S. 
” > 
— ; | ¥ 1 | - Tae Socrety or ENGINEERS.—At the Institution of Electrical 
1893. | | | | a | 1 Engineers, Victoria Embankment, W.C. “The Status of 
1894 1 | | | | 1 Engineers and Engineering, with Special Reference to Con- 
1895... 1 1 1 | | | 3 sulting Engineers,” by Mr. William Ransom. 7.30 p.m. 
oo : 1 | | : ; INSTITUTION OF CIVIL ENGINEERS, SrupENrs’ MEETING.—.At 
1898... 2 } 1 | 1 1 5 the Institution of Mechanical Engineers. ‘ Production of Sto! 
1899... 1 1 2 Sections and their Application in Engineering Structures, 
1900. . 1 i 2 Mr. A. T. Walmisley. 8 p.m. 
1901... | 1 1 
> o 
— , 1 TUESDAY, APRIL 8rx. 
ho a 1 1 : ‘Tae Instirution or Crvm Enorneers.—At the Institution 
20. 1 | 1 » of Mechanical Engineers, Storey’s Gate, S.W. Papers to be 
1907... 0 further discussed : ** The Yield of Various Catchment Areas in 
1908... | 9 Seotland,”” by Mr. W. C. Reid; ‘‘ Measurement of the Flow of 
1909. . 1 1 2 the River Derwent,’ by Mr. Edward Sandeman. Time per. 
1910... 1 pe L mitting, a paper will be read on ‘Coastal Sand Travel near 
eine 1 iS . Madras Harbour,’ by Sir Francis J. E. Spring. 8 p.m. 
; = EN: rE : % : oe 2 ARSE ove. HS A 2, ee ce (ake cs MANCHESTER GEOLOGICAL AND MINING Socrety.—Queen’s.- 
Total 15 0 3 4 0 7 0 0 5 tye | 4 2%. 4 1 1 2 1 1 j 66 chambers, 5, John Dalton-street, Manchester. Paper: ‘* Smal! 


report during the past 27} years are becoming few in 
number, and that there is nothing whatever, when a close 


| worked by hand or by electric power. 


They work on the 
single fall principle, and as one boat is launched the falls 


Coal and Dust : Production, Prevention, Treatment, and Utilisa 
tion, with special Reference to Dry Mines,”’ by Mr. John Druin- 
mond Paton.” The following aw will be open for discussion : 
* Colliery Cables,” by Mr. Anderson ;_ “ The Relation 
between Subsidence and ES &e. os > by Mr. George Knox ; 





examination of the reports is made, to indicate that there come automatically in position for the next boat, that is to “The Hydraulic Stowing of Goaves,” by Mr. George Knox. 
is any greater danger with a tank engine than with a | say, that as the end of one fall is lowering a boat into the | + P-™-. 
tender engine. sea the other end of the fall is rising to the boat deck for ; _— : 
: nee toe ‘ : WEDNESDAY, APRIL 9ru. 
The Board of Trade return already referred to (Cd. 2538) the next boat. Each crane has an indicator which gives a : aes 
the position of the boat being lowered with relation to the | |, THE RoyaL SocieTY OF Arts.—John-street, Adelphi, W.C. 
TaBLe IV.—Total Number of Derailments from January, 1885, to” various launching stations on the ship’s side and also with “ce ee eee: oF nae Belly. 
Class. yo Numt relation to the weter Sine. Tae AERONAUTICAL Society OF GREAT Britarn.—At 1! 
ass. Number. . . : AERONS D Society IRE! AIN.—At the 
Tender engines -- 65 It is proposed to embark from the promenade deck and Royal United Service Institution, Whitehall, S.W. Paper: 
Tank eng nes ee ee 65 from emergency doors in the ship’s side. This, it is pointed | «. Propellers,” by Mr. A. R. Low. 8.30 p.m. 
“Class not stated .. .. . es sen ane” tale 1 y i idity i 
. — wensed would ee “pa rapidity of embarkation and THE INSTITUTION OF AUTOMOBILE ENGINEERS.—At the 
Total _ obviate the necessity of the passengers hav ing to climb to Institution of M a rs, Storey’s Gate, S.\. 
* This is not included in any ‘abies one Bie Saeeeen, the boat deck, which would be left clear for the crew | “The Wheel and the Road,” by Colonel R. E. Crompton, C.B. 
of the boats and officers to manipulate the boats with- | 8 p.m. 
coupled with a close examination of each report referred out hindrance. It, it is urged, would also prevent Tue ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 


to in that return, and the subsequent accident returns 








panic stricken people crowding the access ways to the 

















Institute, Bride-lane, Fleet-street, E.C. ‘‘ Notes on the Design 
































issued oy the Board, conclusively proves the safety with | boat decks, as it is proposed to take them off from their | and Economy of Diesel Oil Engines,” by Captain H. Riall 
which passenger trains-are now run, and have been run- | respective decks. All classes of passengers would have Sankey, R.E. 
ning, for many years with engines of. this class, a class their launching stations clearly marked out for them, THURSDAY, APRIL 10ru. 
which has received very considerable improvements from | and from the levels of their own cabins would enter from |) Tye IysrrruTIoN oF Exectricat ENGrNnrers.—Victoria 
experienced locomotive engineers. If the details for a the corridors or alley ways into the boats. Embankment, W.C. “ Self-synchronising Machines,” by Dr. 
still longer period are analysed—say, from the year 1876— Below each crane there are two vertical guide bars’ E. Rosenberg. 8 p.m. 
TABLE V. 
TyPE OF ENGINE. Total. 
: D F Cie.) fol 2 Sa N o rP tots 
Cause of derailment. —_—— —— } | : ; | i = eg heer ge | = Soin 8 
Zisel Sis Zi Zs sip Fis Sie zis Sie zis ZiT zis tied) gies itea@) gee) gie Z| gies @Tsiccs 
2/32) | £/25 2222 522:/22 22/2222) |e ES: /25/22 Eig Eg Bie Biz zi Eis EGE ee 
Se 75/5 oS lS Sel Sel Soe GSE Sa SRS SSS hls ols alse S/F G3 So) 5 o)2 GS-5 % Gere 
sng sal ssl sat ce st ssf seer sles sel ssl ssl" sleet sie sl sles |" 
cela or 5 = | | —} — |] —| |} —_| —!|__} —_}| —_} | _|— meted es Ea Peat Seal Pt Rk Bed Se! es St WEE ane 
1. Oscillation cau-ed by high | 
2. Oscillation and defective per- | 
manent way .. pak 1 1 ra 1 
3. Defective permanent “way, | 
oscillation, and high speed 1 1 = 5a 
4. Oscillation of faulty engine on | 
defective permanent way, | 
sharp curves, &c. . ; 
5. Oscillation of unsteady or 
faulty engine and high 
speed on defective per- | 
manent way, curves, &c. .. 1 1 rea | 
6. Defective permanent way, in- | 
cluding cases where points | 
have been held over by | | | | 
stones, &. 5/8 8 3 2 1| 2 1 1 1 1} 2] 1/17) 14 
7. Some fault in engine and high | | | 
speed on sharp curves or | 
defective permanent way.. 2) 2 1 1 2 1 | Db; 4 
g. Too high speed round curves, } 
or on defective permanent | | 
Way, or on points, &c. .. 6 5; 1] 1] 2 1 1} 3} 1; 2 1; 4 1 U | | 7 1 
9. Defective engine and per- | 
manent way .. 1 1 1 1 2 1 | ee 
10. Miscellaneous, includes failure | | 
of engine or part of engine, | | 
obstructions, obscure | } | | | 
causes, fault of ities! "s | | | 
servants, &e... . ee 1; 5| 4] 6/ 1; 1] 2 1; 3} = 2 oS ie. 6/ 1 2] | | |} 4] 4/21) 26 
| | | | | | | 
— es joe. 
still more favouratle results are shown, as illustrated by running down the ship’s side for some distance. To these FRIDAY, APRIL lirs. 
Miagram 3a. Further, it may be stated that on several are fitted wheel runners on ball bearings attached to the THe Royat InstiTuTION or GREAT Britain.—Albemarle- 
of the largest railways in this country it has been found boat by light purchase tackles, these being intended to | street, Piccadilly, W. ‘‘ The Winds in the Free Air,” by Mr. 
that no less than 58 per cent. of the total locomotive stock keep the boat at the required distance from the ship’s | C. J. P. Cave. 9 p.m. 
are tank engines. If any restriction or limitation were put side. These are so arranged as to adjust this distance.| Tur Junior InstTITUTION OF ENGINEKRS.—39, Victoria 
upon the use of such engines, it would therefore materially The boat can be brought close in as it would be when | street, S.W. Paper: “ Methods of ——— and Controlling 


interfere with the conduct of railway business. 








THE LAUNCHING OF SHIPS’ BOATS. 

A DEMONSTRATION was recently given in Liverpool of 
the launching system of Coulthard’s Patent Lifeboat 
Launching Company, Limited, the office of which is at 
51, North John-street, Liverpool. By this system it is 
claimed to be possible to launch every boat and raft that 
is carried on a boat deck of a vessel, no matter what its 
position may be. An essential feature of the system is 
the provision of a continuous overhead rail extending right 
round the boat deck, on which rail run ball bearing trolley 
carriages from which the boats are suspended. The 
advantages claimed for this system are that the boats can 
very easily be moved to the point at which it is proposed 
to lower them into the water, and that launching of all 


opposite an emergency door, or it can be released alto- | 


gether at will or as circumstances require. It is claimed 
that by reason of this arrangement there is no danger of a 
rolling ship damaging a boat either when passengers are 
entering or when it is being lowered. The actual lowering 


| Science, 


of a boat only takes a matter of seconds, and it is claimed | 


that a series of boats can be launched as quickly as passen- 
gers can embark on them. 








FORTHCOMING ENGAGEMENTS. 
TO-DAY. 

THe Roya INSTITUTION or Great Brirarn.—Albemarle- 
street, Piccadilly, W. ‘‘ The Spectroscope in Organic Chemistry,” 
by Dr. J. J. Dobbie, F.R.S. 9 p.m 

Lonpon GEOLOGISTS’ AssoctaTIon.—At University College, 
Gower-street, W.C. 


trict,” by Mr. Bernard Smith. The paper will be | 


8 p.m. 


“The Geology of the Nottingham Dis- | 


Working of Electric Accumulators,” by Mr. G. C. Allingham. 

Puysicat Socrety or Lonpon.—At the shat College of 
Imperial Institute-road, South Kensington, 5.W. 
““On Some Errors in Magnetic Testing due to Elastic Strain, 
by Mr. A. Campbell and Mr. H. C. Booth; ‘* Note on Cathodic 
Spluttering,” by Dr. G. W. C. Kaye. 8 p.m. Editing Com 
mittee meeting, 7.15 p.m. Council meeting, 7.45 p.m. 


SATURDAY, APRIL 12ru. 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Annual dinner. 

THE JUNIOR INSTITUTION OF ENGINERES.—Visit to the New 
Hovis Bread Mill, Vauxhall. 3 p.m. 

Tue InstitvTION oF Municipal ENGINEERS.—A visit to 
the International Building Trades Exhibition at Olympia, 


| London, at 3.30 o’clock. 


TUESDAY, APRIL 15ru. 


THe IntumINATING ENGINEERING SocreTy.—At the Royal 
Society of Arts, John-street, Adelphi, W.C. “‘ Standard 
Clauses for Inclusion in a Specification of Street Lighting,” 
Mr. A, P, Trotter. 8 p.m, 
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WEDNESDAY, APRIL 16rx. 
Tue INSTITUTION OF MunicrpaL ENGINEERS.—North-West 
District Meeting. ‘* Sewage Treatment,” by Mr. W. J. McKenn. 


7 pm. 
MONDAY, APRIL 21st. 


INSTITUTION OF Crvi. ENGINEERS, STUDENTS’ MEETING.—At 
the Institution of Mechanical Engineers. ‘‘ Production of Steel 
sections and their Application in Engineering Structures,” 


Mr, A. T. Walmisley. 8 p.m. 
FRIDAY anp SATURDAY, APRIL 26TH anp 271rH. 
Tue Roya Sanrrary Instrrvure.—Provincial Sessional 


Meeting in the Council Chamber, County Council Buildings, 
Stafford, at 7.30 p.m., when a discussion will take place on 
* The Milk and Dairies Bill,’’ to be opened by Dr. George Reid. 
On the Saturday, at 9.45 a.m., a visit will be paid to Siemens’ 
electrical works, and at 12 noon. Brakes will leave these works 
forthe Corporation-street school, where a description and practical 
demonstration of the ventilation of the Staffordshire type of 
chool will be given by Dr. G. Reid, at 12.15 p.m. 





THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS 


(From our own Correspondent.) 





AND GENERAL TRADES 
WOLVERHAMPTON, AND 


Recovery in Tone. 

AN improvement was noticeable in most departments 
on ’Change in Birmingham this—Thursday—afternoon. The 
better accounts from the Middlesbrough district, where pig iron 
2s .on the week, assisted matters in the Midlands, and it 
is hoped also that the war will soon be over, in which case the 
European demand may be expected to revive. There was 
more inquiry this afternoon, and although new business for the 
most part is postponed until the quarterly meeting here next 
Thursday, yet some transactions took place to-day in advance, 
ince buyers do not anticipate being able to obtain any better 
terms then than now. A fair amount of business is expected 
at that gathering, since it is known that further supplies are 
needed by the engineering trades and other consuming industries, 
manufacturing operations in the district generally being upon 

an active scale. 


gained 


Pig Iron Better. 

THERE was more movement in pig iron to-day than for 
several weeks past, and some good inquiries were also made, 
which it is expected will bear fruit next week. South Stafford- 
shire cinder forge pig iron was quoted 66s. 6d. to 67s. 6d., and 
part-mine 70s. to 71s. There was a better demand than recently 
for best all-mine forge at 92s. 6d. to 97s. 6d., and also for foundry 
at 97s. 6d., and for cold blast at 130s. Agents for Northampton- 
shire and Derbyshire brands reported that the furnaces were 
making large and regular outputs and that producers were look- 
ing forward to a continued busy time during the remainder of 
the spring and the early summer. Northampton descriptions 
were quoted 69s. to 70s., and Derbyshire sorts to 
Smelters generally still occupy a fairly strong position. 


72s. 


7Is. 


Manufactured Iron: A More Cheerful Feeling. 

A more cheerful feeling was evident in manufactured 
iron, the recent return of the Midland Iron and Steel Wages 
Board having indicated considerable advances in selling prices, 
and having therefore had a good influence upon the market. 
Good orders have been received by the marked bar makers, 
who quote £10 per ton, and there is a fair inquiry for merchant 
bars, which are quoted £8 5s. delivered by boat. Iron suitable 
for nut and bolt and hurdle making is obtainable at £7 17s. 6d., 
and still has to contend with Belgian competition. The sheet iron 
mills have been fairly well engaged since the holidays and makers 
maintain their quotations at :—Singles, £8 2s. 6d.; doubles, 
£8 10s.; and trebles, £8 17s. 6d. Satisfactory foreign and 
colonial orders are coming to hand for galvanised corrugated 
sheets, which are quoted £11 17s. 6d. to £12 5s. per ton, f.o.b. 
Liverpool. Other descriptions of iron are also in good request, 
slit nail rods being quoted £9 10s.; gas strip, £8 10s. to £8 12s. 6d.; 
and hoops, £8 lis. 


Steel in Good Request. 


A large output of steel is being made and further 
inquiries were received to-day for sections, which were met by 
quotations on the basis of £8 to £8 2s. 6d. for angles. Semi- 
finished steel is plentiful and is easier than recently, Bessemer 
sheet bars being now quoted £5 15s. 6d. to £5 17s. 6d., and 
Siemens £5 17s. 6d. to £6. The depression in the tin-plate 
trade is lessening the crude steel demand considerably. Most 
of the chief steel and iron using trades continue well engaged. 
The railway carriage and wagon works keep busy, both on home 
and foreign account, large contracts taken last year having 
been added to. Engineers are busy in nearly every branch, 
and there is a good inquiry for girder and boiler work. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


A Quiet Market. 

THE attendance on the Iron Exchange on Tuesday 
was well up to the average, but the position of pig iron to a 
certain extent was rather uncertain. There was a very fair 
feeling ruling at the opening of the market, but a marked falling 
off was felt towards the close when lots in second hands were 
generally lower. Speculative influences were still making 
themselves felt in Middlesbrough brands, and prices were 
rather variable. Finished iron and steel continued steady. 
In copper, tubes showed an advance of jd. per lb. all round. 
Sheet lead unchanged, but English tin ingcts were £2 per ton 
higher. 


Quotations. 
Pig iron : 
shire, 70s. to 70s. 


3 foundry, 71s.; Stafford- 
6d.; Derbyshire, 71s. to 71s. 6d.; Northamp- 
tonshire, 72s.; Middlesbrough, open brands, 74s. 6d. to 75s. 
Scotch: Gartsherrie, 81s. 6d.; Glengarnock, 79s. to 86s.; 
Eglinton, 79s. to 80s.; Summerlee, 80s., delivered Manchester. 


Lincolnshire, No. 


West Coast hematite, 83s. to 83s. 6d. f.o.t. Delivered Hey- 
sham: Gartsherrie. 79s. 6d.; Glengarnock, 77s. to 78s.; Eglin- 
ton, 77s. to 78s.; Summerlee, 78s. Delivered Preston: Gart- 
sherrie, 80s. 6d.; Glengarnock, 78s. to 79s.; Eglinton, 78s. to 
79s.; Summerlee, 79s. Finished iron: Bars, £8 15s.; hoops, 
£8 17s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; hoops, 
Lancashire, £8 15s.; ditto, Staffordshire, £8 10s. to £8 1Lds.; 
sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; 
plates for tank, girder, and bridge work, £8 10s.; English 


billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6 ; 
cold drawn steel, £10 5s. Copper : Sheets, £83 per ton ; small 
lots, 104d. per Ib.; tough ingot, £72 10s. to £73 ; best selected, 
£72 15s. to £73 5s. per ton; copper tubes, 10¢d.; solid drawn 
brass tubes, 8}d.; condenser tubes, yh brazed brass tubes, 
94d.; rolled brass, 7}d.; brass wire, 7d.; brass turning rods, 
7td.; yellow metal, 6{d. per Ib. Sheet lead, £20 15s. per ton. 
English tin ingots, £2 24 per ton, 








The Lancashire Coal Trade. 

There was also a very fair attendance on the Coal 
Exchange, and with household fuel in good inquiry full prices 
were maintained in that department. Some difficulty is being 
experienced in obtaining deliveries from collieries. Slack and 
engine fuel were practically off the market, and, in consequence, 
outside prices were the rule in second hands. Shipping demand 
better. Quotations :—Best Lancashire house coal, 16s. 10d. 
to 17s. 10d.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel. 
12s. 7d. to 14s. 7d.; screened steam coal, IIs. 6d. to 13s.; slacks, 
9s. to Lls. per ton at the pit. . 

Barrow-1n-FurNeEss, Thursday. 
Hematites. 

The market for hematite pig iron at present is quiet, 
and little new business is being done by makers. At the same 
time, at the works throughout North Lancashire and the whole 
of Cumberland there is a busy state of affairs, and orders are held 
that will maintain the existing rate of output for some time to 
come. Steel makers are big users of iron locally, whilst on 
general account a lot of iron is being sent away by rail and sea. 
There is no variation to note in the output which remains large. 
Prices are lower, with makers quoting 85s. per ton f.o.b. for 
parcels of mixed numbers of Bessemer iron. There is a good 
steady demand for the better classes of iron, and the rates quoted 
are necessarily high. The warrant market is quiet, and it is 
seldom a transaction is noted. The prospects for the immediate 
future are all right, and it is hoped a firmer tone will shortly 
be again the fact in the iron trade. 


Iron Ore. 

The iron ore trade is without change. The volume of 
ore being raised is very large, especially from some of the bigger 
mines, notably Hodbarrow, where high-class ores are found, 
and for which there is always a ready sale. There is much 
briskness at the Roanhead and the Park Mines, near Barrow, 
and the new pits at Newton-in-Furness are working out well. 


At Lindal Moor there is also activity, and at Cleator and in 
the surrounding district trade is brisk. Shipments from 
Cumberland ports are good, but from Barrow are small. Prices 


are unchanged, with good average sorts of native ore quoted 
at 18s. per ton, and the best ores are still as high as 27s. per ton 
net at mines, although prices ot some other raw materials have 
recently been reduced. The importations of Spanish ores have 
been large of late. Last week no less than 20,000 tons were 
discharged at Maryport. This ore is quoted at 21s. 6d. per ton 
delivered. 


Steel. 

There is nothing new to report in the steel trade. The 
activity at Barrow and Moss Bay, Workington, marked. 
Good orders are held in most of the departments, and a steady 
output is being maintained of rails from Barrow and Moss Bay, 
whilst the plate mills at Barrow are running strong and the 
output is immense. New business is up to the average. Rails 
are in steady request, with heavy sectiens at £6 12s, 6d. to £6 15s. 
per ton. For steel shipbuilding material there is a full demand 
on local and home account generally. Ship plates are at £8 10s. 
and boiler plates at £9 5s. to £9 10s. per ton, 


1s 


Shipbuilding and Engineering. 

Every department of these trades keeps fully employed. 
Some of the contracts held are much behind on account of a 
shortage of workmen, and efforts are being made to speed up 
H.M.S. Delhi, a new battleship, which is not so far forward as 
is desired, and all the men available are being put on her. Few 
hands are employed on the Turkish battleship. The Japanese 
battle-cruiser is fast approaching completion. She has many 
of her guns aboard and in position, and her deck fittings are 
being finished up. She goes on her speed trials this month. 


Fuel. 
The demand for coal is brisk, with good sorts of 
Lancashire or Yorkshire steam coal at 17s. 6d, per ton delivered. 
Coke is in strong demand at 28s. per ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Trade Outlook. 

In face of the suggestions made of late in several 
quarters that the so-called trade ‘ boom ”’ is dying off, it seems 
necessary to reiterate the contradiction of the statement, so 
far as Sheffield is concerned. The branches of the iron and steel 
industry which lie at the very foundation of the ‘“* boom ” are 
engineering, shipbuilding and railway material manufacture, 
and in these Sheffield, of course, plays a conspicuous part. 
In conversation with one of the chief officials of an important 
firm yesterday, I was given the assurance that supposing no 
single fresh order was booked between now and the autumn, 
the time mentioned would be more than required to complete 
contracts at present in hand. One might go further, and add 
that at the moment very much work is considerably in arrears, 
and a cessation of the flow of orders would not be unwelcomed. 
It cannot, of course, be gainsaid that temporary declines are 
occurring in certain districts, but these are amply made up by 
rises in other districts. Manufacturers are not in the least 
perturbed by these temporary lulls, nor would they be even by 
a more pronounced drop in new business coming forward, 
because they know that this holding off of orders for a period 
will almost certainly mean a fresh inrush long before the autumn. 
In addition, there is the position of the iron market. Not 
an ounce of iron is going into stock, and the latter is daily de- 
creasing. No; at the present moment things are in a remark- 
ably healthy condition, and as to the outlook there is no cause 
for fear in the heavy departments, whilst it is undeniable that 
the lighter branches are reaping a harvest of orders for steel 
parts required for motor vehicles and similar material for con- 
structional work. The only thing which may occur to prevent 
the current year exceeding in prosperity its predecessor is a 
disturbance in the ranks of labour, and in view of the excellent 
wages the men are now earning and the improved conditions 
they enjoy as a rule it would be a thousand pities if the present 
splendid record of full employment throughout the district 
with the exception of one small strike referred to last week— 
were broken for some trivial matter. 





Raw Material. 

West Coast hematite prices still continue fiym on the 
part of sellers, and there has been a little buying in connection 
with consumers who have not covered themselves or who are 
covering themselves for new orders coming in. The prices of 
best brands have not been affected by the recent agitation in 
warrants. East Coast iron is in fair dernand, and higher prices 
are now being asked, compared with a week or so ago, when the 
warrant market on a ‘‘ bear’’ movement nominally fell 5s. 
In the Derbyshire and Lincolnshire pig iron markets there is 
locally not much being done for prompt requirements, though 
during the past week merchants report that things have been a 
trifle more brisk. Generally, users who are not well contracted 
are buying from hand to mouth, and it may be that this waiting 
policy will prove the wisest one after all, though certainly there 
seems very little to justify it at the moment. Makers are still 
not anxious for new business, as they can do with all the iron 
they make for the purpose of fulfilling contracts. In some 
North of England circles the possibility of a pig iron famine is 





being talked of again, and though here in Sheffield this is not 
regarded in a serious light at present, the fact remains that iron 
goes into consumption as soon as made, and that the’stocks are 
gradually approaching the vanishing point. On the other hand, 
the rumour of another revival of buying, emanating from the 
Midlands, has to be accepted with caution. The imminence of 
the close of the Balkan War—or whaf looks rather like it— 
has probably given rise to the rumour, because when that event 
does occur there may be a rush of orders for corrugated sheets, 
there being so many buildings, roofed with that material, severely 
damaged or demolished during the war. 


Round the Works. 

Amongst the contracts now in hand at the heavy iron 
and steel works, foreign railways are well represented. One 
firm is making a large quantity of spiral springs to the order of 
the India-office, and similar work is in hand there for Buenos 
Aires. The Argentine Central Railway has placed orders with 
five Sheffield firms for springs, axles and steel crusher parts, 
and at another local works steel points and crossings are being 
made for the Mersey Docks and Harbour Board, and a fair 
tonnage of railway springs is being executed for the Colonies. 
Important contracts in connection with battleship construction 
for the Italian, Spanish and Russian navies are in hand at one 
of the armament works, and in the same district a heavy tonnage 
of ship forgings and castings, propellers, &c., is heing made for 
Belfast. The Sheffield Corporation has placed a contract for 
the reconstruction of its Holme-lane tramway department at a 
cost of about £10,000. 


Fuels. 

Very favourable conditions from the colliery owners’ 
point of view prevail in the local steam coal market. Owing 
to shorter holidays generally at the works than at the pits, 
the Easter ‘‘ stop ’’ has proved a considerable factor in helping 
the market. The demand for industrial consumption, in the 
heavy trades especially, is on a large scale, and so far as can be 
seen there are no signs of any easing off, for some time to come at 
any rate. When one remembers the greatly increased colliery 
outputs in recent years, the present position will be recognised 
as one of the strongest evidences of the real activity of trade. 
With the reopening of the shipping season, there is every likeli- 
hood of prices responding. especially as stocks on the ground at 
pits are far less than usual at this time of the year, although 
owing to the strike last year there were absolutely no stocks in 
reserve. Coal for shipment is in good demand, the figure 
asked at the pits being as high as 12s. 6d. to 13s., prices which 
contractors are having to pay. Generally speaking, however, 
it is probable that the tonnage for shipment over the season— 
April to September—is not quite so heavy as usual, one reason 
being the desire of collieries to keep a good tonnage for the 
open market, as it is fully expected that during very busy 
periods quotations will be considerably higher than they are 
at present. That, of course, must entirely depend on the 
requirements for shipment and the demand for industrial con- 
sumption being fully maintained. At the moment, values are 
firmer and show a decidedly upward tendency at the following 
quotations per ton at the pit :—Best South Yorkshire hards, 


12s. to 13s.; best Derbyshire, lls. 6d. to 12s. 3d.; second 
qualities, lls. to lls. 6d.; steam cobbles, 10s. 9d. to I1s.; 


washed double nuts, IIs. 6d. to 12s.; seconds, 10s. 6d. to 11s. 
The decline in the price of coke talked of a few weeks back has 
only been of a temporary nature, and better prices are now 
being obtained. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

CLEVELAND pig iron is now very firm, and values are 
moving upward. There is undoubtedly a feeling of greater 
confidence all round, and the pessimism, which has been so 
marked a feature of late, has, for a time at all events, disappeared. 
There is a considerable demand for immediate requirements, 
which have to be met notwithstanding present prices, and a good 
deal of buying has been reported this week. The rise in values 
is due to a large extent to bear covering in warrants. The 
statistical position of the trade is very sound. Apart from the 
warrant iron which is tightly held, there is a genuine dearth 
makers having only just sufficient iron to meet daily require- 
ments. Since last Wednesday 3595 tons of pig iron have been 
withdrawn from the warrant stores, bringing the stock down to 
212,614 tons. No. 3 G.M.B. Cleveland pig now commands a 
higher figure than since the latter end of January the general 
quotation being 67s. 3d. to 67s. 6d. No. 1 is 69s. 9d. to 70s.; 
No. 4 foundry, 66s. 3d.; No. 4 forge, 66s.; and mottled and white 
iron each 65s. 9d., all for early delivery. 


Hematite Pig Iron. 

Business in East Coast hematite pig iron is quiet just 
now, but this is due entirely to the scarcity of iron for prompt 
delivery. Throughout the district there is no variation to note 
in the activity and a large volume of iron is being produceds 
Practically all the iron is being taken up on contract and maker. 
have little or no iron to spare for prompt delivery. Mixed 
numbers for early delivery readily command 8ls. 6d., while 
80s. is the average quotation for July-December. 


Iron-making Materials. 

The foreign ore trade continues very dull, consumers 
having good stocks. There has been no business passing this 
week, and the quotation for best Bilbao Rubio remains nominally 
at 21s. 6d. Supplies of coke have been shorter this week, owing 
to some temporary reductions in the make and medium furnace 
kinds are very firm at 25s. delivered at works. 


Manufactured Iron and Steel. 

Although new business is not so plentiful in some 
branches of the manufactured iron and steel trade, the con- 
sumption is still very heavy, and should continue so for some 
time to come. The works are kept at full pressure on current 
contracts, but many complaints are being made by consumers 
about delays in delivery. The plate mills are very busily 
employed, while the demand for bers is exceptionally heavy, 
and prospects are bright for a continuance of satisfactory trade. 
Under such encouraging conditions prices all round are firmly 
maintained. Common iron bars are £8 l5s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; iron ship plates, £8; iron ship angles, 
£8 15s.; iron girder plates, £8 2s. 6d.; iron boiler plates, 
£8 17:. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, 
£8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7 ; steel bars, 
basic, £8 ; steel bars, Siemens, £8 10s.: steel ship plates, £8 5s.; 
steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, £7 17s. 6d.:; 
steel sheets, singles, £8 15s.; steel sheets, doubles, £9; steel 
hoops, £8 2s. 6d.; steel strip, £8, all less the usual 24 per cent. 
f.o.b. Steel rails are £6 15s., and steel railway sleepers £7 oe 6d. 
net f.o.t. Cast iron railway chairs are £4 10s. to £4 12s. 6d.; 
cast iron pipes, liin. to 2in., £6 12s. 6d. to £7; 3in. - 4in., 
£6 5s. to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.; and cast iron 
columns, £7 to £7 5s. f.o.r. at makers’ works. There is a falling 
off in the demand for both iron and steel galvanised corrugated 
sheets, and the price is easier. The general quotation for corru- 
gated sheets, 24-gauge, in bundles, is £12 15s. f.o.b., less the 
usual 4 per cent. 


Average Selling Prices and Wages. 
A very satisfactory and encouraging report for the two 
months ending February 28th was issued on Tuesday by the 
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accountants to the Board of Conciliation and Arbitration for 
the manufactured iron and steel trade of the North of England. 
They certify the average net selling price at £7 7s. 3.89d., 
and in accordance with the sliding scale arrangement there will 
be an advance of 3d. per ton on puddling and 2} per cent. 
on all other forge and,mill wages, to take effect from April Ist. 


Shipbuilding and Engineering. 

The outstanding feature in shipbuilding circles during 
the past week has been the launching fronf Smith’s Dock, 
South Bank-on-the-Tees, of a large vessel to be propelled by 
electricity. The new vessel is known as the Tynemount, 
and has been, it is understood, built by the Smith’s Dock Com- 
pany to the order of Swan, Hunter and Wigham Richardson 
and Co., Neweastle-on-Tyne. She is of 2400 tons burthen, and 
oil engines will generate the electricity. All the shipyards on 
the Tyne, Wear, and Tees are fully employed, and the orders 
in hand guarantee a brisk state of affairs for some time to come. 
The various branches of the engineering trade continue to be 
well employed, especially the marine departments. 


Coal and Coke. 

The coal market is now assuming very considerable 
strength, and quite a boom seems to be on hand for all classes of 
coal. There is a keen demand both for prompt and forward 
delivery. At the same time, the general output is still reported 
as not up to the average by any means. Loading “turns ” 
are very much congested, and a lot of delayed tonnage, kept 
back by the recent gales, is now coming in, to meet with further 
detention. Durham gas coals are very firm at l5s. for best 
qualities and 14s. 9d. for seconds. Best bunker coals are put at 
15s. 9d., and ordinaries at 15s. 3d. A stronger tone has developed 
in coking coals, and values range from 15s. to 15s. 6d. Coke is 
very firm, with a good demand. Best foundry coke is 27s. to 
28s.; blast furnace coke, 25s., and gas-house coke 17s. to 17s. 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Moderate Demand for Warrants. 

THE amount of business in Glasgow pig iron market 
since last report has been moderate, hut there has been a general 
improvement as regards prices. Holders of warrants have not 
been willing sellers, and as dealers short of iron have been desirous 
to cover their positions, values have gone up to a considerable 
extent. Business has been done in Cleveland warrants from 
66s. 8d. to 66s. 103d. cash, 63s. 9d. to 64s. three months, 66s. 6d. 
for delivery in eleven days, 66s. 9d. for sixteen days, 67s. April 
30th, and 67s. 1jd. May 12th. There has been comparatively 
little done in cash iron, and the purchases for one month’s 
delivery have also been comparatively limited. In the market 
the attitude has been one of waiting for a final settlement of 
the war, and the general feeling is that when this actually takes 
place there may come a revival of business. There is a good 
demand for Cleveland pig iron in Scotland, and the arrivals for 
the past three months show an increase of about 20,000 tons 
over those received in the corresponding quarter of last year. 
Perhaps it should be noted, however, in connection with this 
increase that it is partly a result of the strikes of the early part 
of last year and the freedom from interruptions to the traffic 
during the last three months. 


Scotch Pig Iron Trade. 

A good demand exists for Scotch pig iron and steady 
deliveries are being made to consumers. Foreign demand has 
shown evidences of improvement in various directions although 
the shipments are considerably behind what they were at this 
time last year. Prices of ordinary and special brands have been 
steady. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 75s. 6d.; Nos. 3, 74s.; Carnbroe, No. 1, 78s. 6d.; No. 3, 
74s. fd.; Clyde and Calder, Nos. 1, 80s. 6d.; Nos. 3, 75s. 6d.; 
Summerlee and Gartsherrie, Nos. 1, 8ls.; Nos. 3, 76s.; Langloan, 
No. 1, 82s.; No. 3, 77s.; Coltness, No. 1, 99s.; No. 3, 81s.; 
Eglinton, at Ardrossan or Troon, No. 1, 75s. 6d.; No. 3. 74s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 82s.; No. 3, 77s.; Dalmelling- 
ton, at Ayr, No. 1, 76s. 6d.; No. 3, 74s. 6d.; Shotts, at Leith, 
No. 1, 80s. 6d.; No. 3, 75s. 6d.: Carron, at Grangemouth, 
No. 1, 82s.; No. 3, 77s. per ton. 


The Hematite Trade. 

: A large amount of hematite pig iron is going into con- 
sumption at the steel works. The output in Scotland is prob- 
ably the largest at present that has ever taken place. New 
contracts can be arranged at easier rates since the fall of prices 
took place in warrants, and 85s. is named as a figure at which 
Scotch hematite might be purchased for West of Scotland 
delivery. A quantity of Cumberland hematite warrants was 
bought in Glasgow market a few days ago at 79s. cash, f.o.b. at 
Cumberland ports. East Coast hematite is also in demand for 
consumption at West of Scotland steel works. There has been 
a marked increase in the imports of hematite ore, and all the 
circumstances of the trade point to an active business during 
the rest of the year. 


The Malleable Iron Trade. 

The position of the malleable iron department has not 
been so good as could be desired. Makers have recently found 
difficulty in keeping furnaces and machinery in operation ; 
indeed, a good deal of idle time has occurred at some of the 
works, but the more active state of trade a few months ago now 
operates under the sliding scale to get the workmen an increase 
of wages. The accountant to the Conciliation Board certifies 
that the price obtained for manufactured iron at the works during 
January and February was £7 13s. 2.54d. per ton, and this 
entitles the workmen now to receive an advance of 5 per cent. 
in their wages. There is a fair inquiry for export, but the slack- 
ness that exists at some of the works is said to be operating in 
the direction of somewhat lower prices. 


The Steel Trade. 

There is no lack of employment at the steel works. 
A large amount of material has to be supplied under contracts 
arranged some time ago, and makers are stiil in several instances 
behind with deliveries. Recently some additions have been 
made to contracts for shipbuilding steel, and a larger amount 
of structural material is in course of execution for contracts at 
home and shipment abroad. Inquiries come from Canada, 
South America, Australia, and elsewhere, indicating that con- 
siderable additions may be made to the work now in hand. 
There is a fair business in joists and bridge work. 


The Coal Trade. 


The demand for coal has been well maintained both for 
export and home use. Shipments show a considerable increase, 
especially in Fifeshire, where the extra facilities now available 
by increased dock accommodation at Methil are leading to a 
considerable expansion in trade. Scotland’s share of the coal 
contracts for the Danish State Railways is restricted to 17,400 
tons, cheaper prices quoted by German coalmasters having 
secured a large proportion of the business. But the general 
trade of the Baltic promises well. There is no change of import- 
ance this week in coal prices. Coastwise shipments have been 
good, and there is continued activity in the home departments of 
the trade, whilst at some of the pits there is a scarcity of work- 
men. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of the District. 

THE holidays were the cause in all directions of lessened 
work, and in several quarters a resumption was not speedily 
brought about. One good result of the holidays was that it 
enabled dock and railway authorities to get rid of the great 
congestion which had hampered them. Latest : The statement 
was made on ’Change that the Danish railway contracts for the 
supply of coal during the shipping season of the year had now 
been placed, and that they were chiefly for Westphalian products 


which had almost ousted the British. Quotations :—Steam 
coal: Best Admiralty large, 19s. 6d. to 20s.; best seconds, 


18s. 9d. to 19s. 3d.; seconds, 18s. 6d. to 18s. 9d.; ordinaries, 
18s. to 18s. 6d.; best drys, 18s. 6d. to 19s. 3d.; ordinary drys, 
17s. 6d. to 18s.; best bunker small, lis. 6d. to 16s.; best 
ordinaries, 15s. 3d. to 15s. 6d.; cargo smalls, I4s. 6d. to 1és.; 
inferiors, 13s. 9d. to 14s. 3d.; washed smalls, 15s. 6d. to 16s.; 
best Monmouthshire black vein, 17s. 9d. to 18s. 3d.; ordinary 
Western Valleys, 17s. 3d. to 17s. 9d.; best Eastern Valleys, 
16s. 6d. to 17s.; seconds, 16s. to 16s. 6d. Bituminous: Best 
households, 19s. to 20s. ; good households, 17s. to 18s.; No. 3 
Rhondda, 17s. to 17s. 6d.; smalls, 15s. to 15s. 6d.; No. 2 Rhondda 
large, 16s. to 16s. 9d.; through, 15s. to 16s.; No, 2 smalls, 13s. 6d. 
to 14s. 6d.; best washed nuts, I6s. to 17s.; seconds, 15s. to 
l6s.; best washed peas, I4s. 6d. to l5s.; seconds, 13s. 9d. to 
l4s. Patent fuel, 23s. to 24s. Coke: Special foundry, 32s. 6d. 
to 33s. 6d.; good foundry, 29s. to 3ls.; furnace, 27s. to 28s. 6d. 


Pitwood, 19s. 6d. to 19s. 9d. 





Newport (Mon.). 

Steam coal conditions on the opening of the market 
gave every indication of increasing firmness for all descriptions 
of large coal. Tonnage arrivals were heavy. As a result of 
limited outputs since the holidays, buyers found it difficult 
to secure prompt supplies for early delivery. Sellers were 
quoting strongly forward, fully expecting increased demand. 
One reason for this was the situation, both in Belgium and in 
South Wales, where a spirit of unrest prevails. Smalls continue 
searce; pitwood slow. Quotations:—Steam coal: Best 
Newport black vein, large, 17s. 6d. to 18s.; Western Valleys, 
17s. to 17s. 6d.; Eastern, 16s. 6d. to 17s.; other kinds, 16s 
to l6s. 6d.; best smalls, 14s. 6d. to 15s.; seconds, 13s. 6d. to 
l4s. 6d. Bituminous: Best house, to 19s; seconds, 
16s. 6d. to 17s. Id. 22s. 6d. Pitwood, 





Patent fuel, 22s. to 22s. 
ex ship, 19s. 6d. to 19s. 9d. 


Swansea. 

There was no alteration of any account in the general 
condition of the anthracite trade. Swansea large was offered 
more freely for immediate delivery, but red vein was very slow. 
machine-made nuts and cobbles a shade easier; rubbly culm 
and duff scarce, and in consequence values were distinctly 
advancing. Steam coal conditions strong, and all descriptions 
in good demand. The following were the approximate quota- 
tions :—Anthracite coal: Best malting, large, 22s. 6d. to 
24s. 6d. net ; seconds, 20s. to 21s. net; big vein, large, 16s. 6d. 
to 18s. 3d., less 24; red vein, large, 14s. 3d. to I4s. 9d., less 24 ; 
machine-made cobbles, 22s. to 23s. 9d. net ; Paris nuts, 23s. 6d. 
to 26s. net: French nuts, 23s. 6d. to 25s. 6d. net; German 
nuts, 23s. 6d. to 25s. 6d. net; beans, 18s. 3d. to 2ls. 6d.: 
machine-made large peas, lls. 3d. to 13s. net; rubbly culm, 
8s. 6d. to 9s., less 2}; duff, 6s. to 7s. net. Steam coal: Best 
large 19s. to 20s. less 2}; seconds 16s. 3d. to 17s. less 2}; 
bunkers, 16s. to 17s., less 2}; small, 13s. to lis. 6d., less 2}. 
Bituminous: No. 3 Rhondda, 18s. to 19s. less 2}; through, 
16s. to 17s., less 24: small, 14s. 9d. to 16s., less 24. Patent 
fuel, 20s. to 20s. 6d., less 2}. 


Iron and Steel. 

The animation which has so long prevailed at Dowlai- 
iron and steel works was brought to a temporary close by the 
Easter holidays. For a time the works fell into the hands of 
the spring cleaners, and very necessary work was done. Only 
the blast furnaces were in actual operation during the week. 
Latest quotations :—Pig iron: Hematite mixed numbers, 
78s. 9d. cash, 79s. one month; Middlesbrough, 66s. 10d. cash, 
67s. ld. monthe; Scotch, 73s. 10jd. cash 73s. 1$d. month ; 
Welsh hematite 88s. to 89s.; East Coast hematite, 87s. 6d. 
to 88s.; West Coast hematite, 88s. 6d. to 89s. Steel bar- : 
Siemens, £5 12s. 6d. per ton ; Bessemer, £5 12s. 6d. to £5 15s. 
Tron ore, Rubio, 21s. to 22s., on basis of 50 per cent.; heavy 
sections, £6 10s. to £6 15s. Other quotations :—Copper, 
£67 2s. 6d. cash, £67 three months. Lead: English, £16 13s. 9d. 
per ton; Spanish, £16 8s. 9d. per ton. Spelter, £25 per ton. 
Silver, 264d. per oz. 


Tin-plate. 

Since the Balkan War tin-plate has suffered to a great 
extent, and closed works have been common features. from 
other causes the industry has also had to suffer. The shortness 
of coal caused lessened make in the Swansea Valley, and the 
sheet mills at the Forest works were rendered idle from other 
reasons. Prices at Swansea :—Ordinary sheets, I4s. 3d.; 
odd sizes, basis 14s. 6d. to 14s. 9d.; ternes, 24s. 6d.; C.A. 
roofing sheets, 30 g., £8 10s. to £9; big sheets for galvanising, 
30 g., £8 10s. to £9; finished black plates, £10 5s. to £10 10s. 
per ton; galvanised sheets, 24 g., £11 15s. per ton. Block tin, 
£219 cash, £214threemonths. The latest statement concerning 
the industry is to the effect that business is still bad, a large 
number of mills are idle, and there is no improvement to report 
in price, which remains a good deal below the cost of production. 
Lacking any assurance that there will be a continued reduction 
of output, merchants and consumers are not willing to buy 
except from hand to mouth. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 19th. 

THE next very heavy contracts for steel will be placed by the 
authorities building the subways of this city. It is expected 
that these contracts will soon be placed. February production 
of pig iron was at the rate of 33,625,000 tons a year. New 
business is coming into the mills at an unexpected rate. Con- 
sumers are specifying against delivery for a much farther period 
ahead. Semi-finished steel has been very active, and orders 
are being booked for second and third quarter delivery. Eastern 
plate and shape mills are steadily increasing the volume of 
business on their books. Within a few days there has been a 
revival of premium offers for early delivery. Owing to the 
non-delivery of material the car builders have been unable to 
deliver work, according to specifications, and there is some 
delay in shipping cars according to contract. The railroads 
within a week have placed several good-sized orders for bridge 
material, and the oct meses of business in sight for general con- 
struction work has swollen to extraordinary proportions. 
The orders for bar iron have also increased when least expected, 
and there is in sight another rush of orders which may send 
prices to a premium. The underlying factor in this activity 
is the demands of the car builders supplemented by heavy 
requirements by the railroads. The Chesapeake and Ohio 
has ordered twelve ‘ Mallet’’ articulated compound _loco- 


motives of 200 tons each. The total of locomotives for the 





Consumers of copper have 


week has been exceptionally large. 


again covered their requirements for April, and the 15 cent 
level for electrolytic and casting is being firmly adhered to by 
the larger producers ; smaller concerns are shading one-eighth. 
The outlook for copper is good, although the big buyers are 
temporarily out of the market. The tin market is unsettled 
with fractional changes. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Metpreums Lirren, of Timperley, inform us that they have 
moved their London office to 92, Grosvenor-road, Westminster, 
5.W. 

Mr. P. H. Parr asks us to announce that his address is now 
altered from 79, The Woodlands, Birkenhead, to 4, Prince's. 
avenue, Gt. Crosby, Lanes. 

ALFRED HERBERT, Limited, ask us to announce that their 
Birmingham office has heen changed, and is now 75, Exchange- 
buildings, New-street, Birmingham. 

Tue Rr. Hon. Lewis Harcourt, Secretary of State for th» 
Colonies, has consented to become Vice-President of the Imperia| 
Motor Transport Conference, sharing that position with the 
High Commissioners for the Self-Governing Dominions. 

Mr. J. Lawson, who for many years has represented Ashmore, 
Benson, Pease and Co. in the capacity of their London manager 
until recently, has now joined the board and been appointe: 
managing director of Edward Cockey and Sons, Limited, ga 
works plant and constructional engineers, of Frome. 

Arruur Ross, Horcuxiss AND Co., Limited, of 1, Glengal! 
road, Old Kent-road, London, 8.E., ask us to state that, havin 
purchased the business, plant, &c., of the Steel Paint Company 
37, Gracechurch-street, London, E.C., and Stockton-on-Tee 
the latter company’s business will be continued by them at tl: 
above address. ‘Telegrams, ‘‘ Disincrust, London ;” telephor 
number, 977 Hop. 

ArruuR REINER AND Co., Limited, late of 63, Queen Victoria 
street, E.C., inform us that the increase in their business havin 
necessitated more accommodation than that afforded by the: 
Queen Victoria-street offices, they have decided to move t 
Westminster, and have taken new offices at Parliament-mansion 
Victoria-street, S.W. “Telegrams, ‘“ Reinerism, London ; 
telephone number, Gerrard 1202. 

Warts Bros., of Cambridge-street and Wellington-street, 
Sheffield, inform us that on account of the increase in thei 
business they have found it necessary to take over the work 
formerly occupied by W. and T. May, Limited, and known a 
Triumph Works, Keeton’s-hill, London-road, Sheffield. They 
are retaining the buildings at the corner of Cambridge-st ree! 
and Wellington-street for showroom purposes and offices. 








CATALOGUES. 

SaLMoN, WHITEFIELD AND Co., Victoria Works, Kettering, 
England.—“ Producer Gas for Power and Heating ”’ is the title 
of a new catalogue sent to us by this firm. The special features 
of these plants are clearly described, and the advantages are 
also given. The catalogue contains many illustrations and some 
excellent testimonials. 

Tue Brusa ExsecrricaAL ENGINEERING Company, Lough- 
borough.—This firm has sent us a catalogue dealing with electric 
street cars. The publication is a very creditable production, 
and shows the various types of cars which are built at the 
Loughborough Works. Particulars and illustrations are also 
given of the Peckham patented extra strong geared truck. 

RANSOME-VER MEHR MACHINERY Company, Limited, Bruns- 
wick House, Westminster, S.W.—We have received a new 
catalogue descriptive of the Ransome concrete mixers. It is a 
well-illustrated publication, and describes the principle and 
special features of these concrete mixers in a clear and concise 
manner. Various methods of driving are considered. The 
catalogue contains nearly 100 pages, and gives a vast amount 
of useful information. 

A Reyrotite anv Co., Limited, Hebburn-on-Tyne.—This 
firm has sent us its new pamphlet dealing with distributing 
boxes. These boxes can be equipped for single-pole, double- 
pole, or three-phase circuits. When fuses of different polarity are 

put into the same box substantial insulating fillets are interposed 

tween the poles or phases. Insulating screens can be fitted 
if required, thus forming an excellent safeguard against acci- 
dental shocks and burns. The boxes thus meet all the require- 
ments of the Home-office. From the same firm we have also 
received a list dealing with low-tension self-aligning fuses. 

Tae A.E.G. Company (Foreign Department), Caxton House, 
Westminster, S.W.—An interesting publication forwarded to 
us by this firm deals with A.E.G. hydro-electric plants. All who 
are in any way interested in plants of this description will 
undoubtedly find this publication useful, for it gives descriptions 
of plants that have been constructed by the A.E.G. Company, 
these being accompanied by drawings and other illustrations. 
The book also contains an extensive list of large hydro-electric 
plants installed by the firm. We have also received another 
catalogue entitled ‘‘ Starters in Controller Form for Continuous- 
current Motors.” 

Bruce, Peesies anp Co., Edinburgh.—This firm has sent 
us a new catalogue which deals with self-contained induction 
motors. These machines are constructed in eight different 
types to conform with various requirements. A full specifica- 
tion of the motors is given, together with illustrations of various 
parts and of some of the different types of motors manufactured. 
In addition, outline drawings and full lists of approximate 
weights and dimensions of every size are given. Lists of tech- 
nical data for 50 and 25-cycle motors are also included. Machines 
are dealt with for three ranges of pressure from 110 up to 3500 
volts, and running at speeds of from 1500 down to 150 revolu- 
tions per minute. 








Contracts.—The Hart Accumulator Company, Limited, 
informs us that the Fulham Board of Guardians has accepted 
its tender for the supply of storage battery of 102 cells required 
for the Fulham Workhouse. 


CONVENTION ON Founpry Practice.—The “ Association 
Technique de Fonderie” is organising a Convention and an 
Exhibition in connection with foundry practice. They will 
be held at the Ecole Nationale d’Arts et Métiers at Paris from 
the 26th to the 31st of May next. The convention will be opened 
at 10 a.m. on Tuesday, May 27th, when the president of the 
Association will welcome the delegates. There will then be a 
discussion of the results of a competition on the “ Practical 
Study of Foundry Cup:las.’”’ The Exhibition will also be 
formally opened. In the afternoon the discussion will be con- 
tinued, and various papers relating to the ironfoundry will be 
read and discussed. On the Wednesday morning the session 
will be devoted to the reading and discussion of papers dealing 
with ordinary and malleable cast iron, cast steel, &c. On the 
Thursday there will be papers on copper, aluminium and non- 
ferrous metal, which will also be discussed, as will also be 
the results of the competition on the “ Study of Incidents 
occurring in Moulds” and other papers. There will be a 
banquet at the Palais d’Orsay in the evening. Visits to 
various works are being arranged for Friday, the 30th, and 





Saturday, the 31st. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &eo. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Business during the past week, on the whole, was quiet, 
hut a good deal of firmness was shown. Raw material has been 
i, strong request and supplies frequently quite insufficient. 
‘yom the malleable iron trade fair accounts come in, and the 
tone in the manufactured iron industries is favourable. Bars 
j.ave been showing some weakness lately, but the undertone is 

) strong that one is warranted in believing that any serious 
lackening off in demand is not within sight. The latest official 
quotations, free Oberhausen, are M.118 to M.119 p.t., and in 
-ome instances M.115 p.t. free at works has been taken. For 
export M.115 to M.116 p.t., free Antwerp, is quoted. 


Iron and Steel in Silesia. 

The es ong coming in from the iron and steel market 
indicates that there is a large volume of contracts in the prin- 
cipal departments. All the mills and factories, especially the 
shops engaged in the production of heavy plates and rails, con- 
tinue exceptionally busy. ‘The demand for bars has been just 
a little less animated quite recently, but there is still plenty of 
work, secured previously, and firmness continues with regard to 
prices. Hoops are in very good call, although girders have been 
somewhat dull during the past few weeks. Sheets are a little 
languid, while heavy plates for engineering and shipbuilding 
purposes remain extremely brisk. Employment at the locomo- 
tive and wagon shops is as strong as ever. 


List Prices. 

The following are the current list rates per ton free at 
works :—Raw spathose iron ore, M.12.80 ; roasted ditto, M.18.50 
Nassau red iron ore, 50 per cent. contents, M.14.50 p.t., all net 
at mines. Spiegeleisen, 10 to 12 per cent. grade, M.82; white 
forge pig. M.69 ; iron for steel making, M.74 to M.75; the same 
Siegerland quality, M.72 to M.73; German Bessemer, M.81.50; 
German foundry pig, No. 1, M.77.50; the same, No. 3, M.74.50. 
German hematite, M.81.50; good merchant bars, common 
quality, M.121 to M.124; iron bars, M.145 to M.148; basic 
hoops, M.145 to M.150; common steel plates, M.132 to M.135 ; 
steel plates for boilermaking purposes, M.142 to M.145; sheets, 
M.142.50 to M.147.50; drawn iron or steel wire, M 127.50. 


Coal in Germany. 

There has been a full demand for engine fuel of every 
description, both in Rheinland-Westphalia and in Silesia ; house 
coal, on the other hand, remains weak and irregular, and stocks 
have increased. Prices for engine coal are tending in an upward 
direction. 


Austria-Hungary. 

The amount of fresh business placed with the iron and 
steel trade is limited, but until now there has been no actual lack 
of work, and the various establishments are fairly busy. Material 
changes in prices cannot be reported. In pit coal and also in 
brown coal a moderately good business is being done ; quota- 
tions are a trifle weak. 


The Belgian Iron Market. 

All descriptions of raw material are exceedingly firm, 
and the prices obtained are considered remunerative. The 
quotations for bars, plates, and hoops have shown a weakening 
tone for some time past. A limited business has been done 
generally during this week and the last. Eastern Asia, usually 
an excellent customer, has shown the utmost reserve lately with 
regard to the placing of orders with Belgian firms, and the 
works generally are feeling the adverse effect of the increasing 
international competition. Still, confidence is maintained as 
regards the further development of the iron trade, and the fact 
that the dreaded general strike in Belgium has been prevented, 
at least for the present, is also likely to have a stiffening influence 
on the iron market. Makers of manufactured iron are no doubt 
doing business under most unfavourable conditions, for while the 
prices for raw material continue to advance, those for finished 
iron have been going down since the middle of December. Forge 
pig, for instance, rose from 82f. to 85f. p.t. in December to 85f. 
to 87f. p.t., and foundry pig, which was sold at 87f. to 90f. p.t. 
in December, is now standing at 91f. to 92f. p.t.; basic rose from 
86f. to 89f. in December to 89f. to 91f. p.t. At the same time 
inland prices for semi-finished steel rose 3.50f. p.t., while engine 
fuel met with an advance of 1. 50f. to 2. 50f. p.t., and coke has been 
raised 3f. p.t. since the beginning of this quarter. The follow- 
ing figures show the condition of prices for finished material 
in December, 1912, and at the beginning of March this year :— 


£s. d. ts d £s. d. £ea. 4 
Basicbars. .. 6 20 to 640 .. 515 0 to 517 0 
meme. . 269 _. 6S @ bia oe . &R ® 
eee Se 700 7 2 0 
Heavy plates .. 616 0 , 617 0 610 0 612 0 
Plates of gin. 7 oe) ae 3. Bee yy SB SC 
Heavy plates .. 7 6 0 as, 7 6 6 


SL we 
A}l per ton f.o.b. Antwerp. 


On foreign account a moderate business only is being done in 
bars, a falling off in demand having been felt for some weeks 
past. In the plate department a want of orders is also com- 
plained of. Heavy plates are obtainable at less than the cur- 
rent quotation of £6 10s. to £6 18s. p.t., although present prices 
leave but the smallest profit. Sheets have also been in decreas- 
ing request and prices are a shade easier; hoops have been 
unfavourably influenced by the increasing German competition, 
and £7 to £7 2s. p.t. only can be obtained with difficulty, while 
in Germany this year £7 8s. p.t. was realised. Lately orders 
have come in a little more freely. The tendency on the Belgian 
coal market continues all in an upward direction, inquiry and 
demand for all sorts of engine coal being strong. Some diffi- 
culty is experienced in securing contracts for dry sorts of coal 
at the present raised prices, and consumers in a number of cases 
are turning abroad for supplies. Foreign competition has been 
successful and increasing during the past few weeks. 








EMMANUEL NoBEL.—Owing to a slip in transcription we gave 
the revolutions of the engines of the Emanuel Nobel, in our last 
issue, as 180; the correct number is 118. 


Bavarian Etecrriciry Surrpty.—As reported in these 
columns on March 2lst, the Bavarian Government has laid 
down uniform principles for the supply of electricity throughout 
the entire country. A practical step has now been made by 
an agreement concluded towards the end of the month between 
the Bavarian State and the Lech Electricity Works, of Augs- 
burg respecting the supply of current for a considerable extent 
of country, including the greater part of Suabia and a portion 
of Upper Bavaria. The necessary works must be carried out 
by the year 1917. The Lech works is practically in the hands 
of the Allgemeine Elektricitits-Gesellschaft, as two-thirds of 
the shares are owned by the Elektrizitats-Aktiengesellschaft 
vorm, Lahmeyer and Co., of Frankfort-a.-M., which for all 
intents and purposes was merged in the A.E.G. some years 
ago. Very little has been published with regard to the con- 
ditions under which the present agreement was formed, but it 
may be assumed that the above-mentioned uniform regulations 
will be complied with, and that the price of current will be under 
the control of the State. The Bavarian Government also retains 
the right under certain conditions to take over the works at 
the end of twenty years. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies ot Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-building hancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
accept of the plete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 














STEAM GENERATORS. 


5936. March 9th, 1912.—ImprRovEMENTs IN STEAM GENERATORS, 
W. A. Bone, of the University, Leeds, and C. D. McCourt, 
45, Braxted Park, Streatham Common, London. 

This is a “surface combustion ’’ boiler. A is a hearth of 
refractory material provided around its sides with low walls, 
which serve to retain the bed of refractory material in position. 
The hearth is supported by a carrier B of metal having at its 
sides upwardly extending flanges which serve to retain the 
hearth on the carrier. The carrier B is made hollow and is in 
communication with the gas and air supplies, through a supply 
pipe C, the pipe C being in turn connected with an air supply 
pipe D and a gas supply pipe E, each controlled by acock. The 
interior of the carrier is in communication with the atmosphere 
through a number of narrow apertures F, formed through bosses 























on the upper face of the carrier. The hearth is composed of a |, 


number of fire-bricks G which are laid on the upper face of the 
carrier. The cross section of the apertures F is such that the 
speed at which the combustible mixture passes therethrough 
is greater than the speed of ignition backwards of the gaseous 
mixture in the apertures. The bed of refractory material in 
fragmentary or granular condition is piled on the hearth A, 
the refractory material being in pieces of suitable size, as, for, 
example, from lin. to 14in. in diameter, and of such a character 
as to withstand the temperature produced. The carrier B 
is mounted on a carriage H, the connection of the carrier with 
the carriage being effected by means of brackets J on the carrier 
and pins on the carriage. The carriage H is mounted on rails K, 
disposed within the flue L. To enable the carrier B to be main- 
tained in an inclined position, it is provided with downwardly 
extending arms M, through which pins can be passed.— March 
12th, 1913. 


DYNAMOS AND MOTORS. 


18,025. August 3rd, 1912.—AN Improvep ELEctrRIC GENERAT- 
1nG Set, Jean Alexandre Rey, of 26, Avenue de Suffren, 
Paris. 

This invention relates to methods of governing internal 
combustion engines, a Diesel engine being shown coupled to a 
continuous-current dynamo. Referring to the upper drawing, 
C is an electro-magnet excited by the line current passing through 
the conductor D (or by a propertional current); the magnet 
acts upon the governor E, controlling the effect of the 
governor spring F. When the line current increases, the 
magnet C tends to admit more fuel. In this instance the governor 
is tachometric. In the lower drawing, the governor consists 
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of an electro-magnet G excited by a current taken in shunt 
from the terminals of the dynamo and therefore proportional 
to the voltage. This magnet acts in opposition to the magnet C. 
The two opposing windings might be placed upon the same 
magnet. The governor D in the upper drawing is suitable 
when the dynamo is provided with a special excitation, 
enabling it to give constant voltage irrespective of the speed 
on one hand and of the load on the other hand. Such dynamos 
have been proposed for lighting railway coaches or for utilising 
the power of windmills. The magnetic governor G in the lower 
drawing is suitable when the dynamo only delivers a current of 
constant voltage if the speed and the load increase simultane- 
ously.—March 12th, 1913. 





TRANSMISSION OF POWER. 


5310. March 2nd, 1912.—Toornrep Gearing, Sir A. T. Dawson 
and G. T. Buckham, both of Vickers, Limited, Vickers 
House, Broadway, Westminster, London. 

A is a worm meshing with a worm wheel B which is mounted 
on the axle C and secured thereto by the multiple clutch D 
as is well understood. E is a frame which is provided with 
hollow trunnions F F forming excentric bushes surrounding 
the axle C at the parts where the latter passes through the 
bearings of the stationary casing G. An angular displacement 
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of the frame about the axle is effected by providing the frame 
with worm teeth meshing with a worm H forming part of a 
bolt carried by the casing G. The effect of this movement is 
angularly to displace the excentric bushes F in their bearings 
and move the axle towards the worm,thus bringing the teeth 
of the worm wheel into deeper engagement with the teeth of the 
worm and taking up the backlash existing between them.— 
March 12th, 1913. 


24,833. July 25th, 1912.—ImPpROVEMENTS IN CENTRIFUGAL 
Ciutcues, A. R. Robertson, 98, Dundas-street, Kingston, 
Glasgow. 

Two oppositely disposed centrifugal members A A are guided 
radially between lugs B on a dise C which is secured to a cupped 
boss D, secured in turn on the driving shaft E. The centrifugal 
members are connected by double links, giving universal free- 





dom of movement to levers F F pivoted in lugs on the boss D 
and bearing at their other ends rollers G G, the weight of which 
is supplemented by discs H variable in number for adjustment. 
These rollers hold the members out of engagement with the 
drum J on the driven shaft, and may be pressed out by the 
coned end of a muff K, movable by means of the yoke L on an 
extension of the boss D.—March 12th, 1913. 


LIGHTING AND HEATING. 

253. January 4th, 1913.—Trimmine INDICATOR FoR ARC 
Lamps, Koérting and Mathiesen Aktiengesellschaft, Leutzsch, 
Leipzig, Germany. : . 

Attached to the lamp base A is a pivot D on which an in- 
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dicator E is free to turn from a vertical position as drawn into 
a position as indicated in dotted lines, the centre of gravity 
of the indicator being caused to lie outside of the pivot D by 
the extension piece F on indicator E. Attached ta the indicator 
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E is a catch plate H which engages with a catch K formed on 
the lever O, which is piveted at M on the supporting arm N, 
bearing against an extension of the supporting arm, so that the 


catch R cannot rise further than is necessary to engage with the | 


plateH. An adjusting screw S with a striking plate T is screwed 
into the free end of the lever O. As the carbons are eansumed 
the rod U connected to the bottom carbon gradually rises until 
the tilting pawl V comes in contact with the underside of the 
striking plate T and raises it, thus separating the catch R from 
the plate H and releasing the indicator, which falls into the 
position shown in dotted lines. Further movement of rod U 
upwards as the carbons are consumed results in the tilting 

wl V passing over the edge of plate T, whereupon the lever 
O falls back and is arrested in the horizontal position by the 
extension of the supporting arm N. On recarboning, the rod O 
moves downward and the tilting pawl turns on its pivot, so as 
to pass the striking plate T; the lamp trimmer replaces the 
indicator in the upright position, when catch plate H engages 
with cateh R, and the cycle of movements can again be repeated. 
The screw serves to regulate the exact time of release of the 
indicator in relationship to the length of carbon still available 
for use.—March 12th, 1913. 


MISCELLANEOUS. 
12,346. May 24th, 1912.—DMPROVEMENTS RELATING TO THE 
PREVENTION OF BACKWARD PROPAGATION OF FLAMES 


ALONG ConpurTs CaRRYrNG COMBUSTIBLE MIXTUREs, 

A. C. Ionides, jun., 34, Porchester-terrace, W., London. 
In the main conduit A there is provided a conduit part B 
of slightly greater sectional area. Between the ends of the 
enlarged conduit part B there is a casing C forming a chamber 
of considerably greater sectional atea than the main conduit 
or enlarged part B. » Within this chamber there is fixed a member 
D, having a conical surface E at the.end facing the direction of 
normal flow of the gaseous mixture, but having a flat surface F 
at the otherend. The casing surface G adjacent to the conical 
surface E is also conical and of such dimensions that between 
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the two conical surfaces there is an annular passage which, as 
it diverges and consequently increases in perimeter, is corre- 
spondingly decreased in width so that the cross sectional area 
remains practically constant, and is equal to that of the enlarged 
conduit part B. The annular passage between the cylindrical 
surface of the member D and the easing C is also of the same 
sectional area as the enlarged conduit part B. The surface H 
is hyperbolical. The backward propagation of the flame is 
thus prevented by spreading the flame into a layer of such a 
thickness that cooling causes the flame to be extinguished.— 
March 12th, 1913. 


18,603. March 4th, 1912.—ImpROVEMENTS IN METAL VAPOUR 
ALTERNATING-CURRENT RECTIFIERS AND SIMILAR APPARA- 
Tus, Hartmann and Braun Aktiengesellschaft, of 97, 
K@6nigstrasse, Frankfort-on-the-Main, Germany. 

G is a vacuum vessel with side branches A, B, C and D, con- 
taining the anodes E, F,G, and H. The latter are protected by 
the hoods I, J, K and L which project into a common collecting 
screen and guide tube O. The collecting tube O extends down 
to nearly the cathode P, the surface of which is confined by the 








=z 
x¢ + ~ tan 
SSSR 


ee 





tube Q of insulating material to a small active portion, The | 
upper edge of the tube Q extends slightly above the lower porticn | 
of the collecting tube. The conducting vapours are directed | 
as indicated by the arrows 8S, whilst the non-conducting vapours | 
are permitted to escape lateraliy in the direction indicated 
by the arrows W. Modifications of the invention are described. 
—March 12th, 1913. 


26,421. November 18th, 1912.—SEL¥-cLosinc AND EMERGENCY 
Stop Vatves, D. Cockburn and D. MaecNicoll, both of 
Cockburns, Limited, Cardonald, near Glasgow. 

The stop valve comprises a casing A fitted with a valve B 
proper adapted to engage a seat C. The valve B is provided 
with a spindle D passing through a stuffing-box, and through an 
externally screw-threaded sleeve E fitted in a bridge piece. 
The outer extremities of the valve spindle D and sleeve E are 
fitted, respectively. with a handle F and hand wheel G, the 
sleeve E serving to limit the lift of the valve proper. The 
valve B is provided with guiding ribs H of helical formation and 
the spindle D passes through a sleeve J freely mounted 
within a hollow extension K projecting inwardly from the 
stuffing-box. This sleeve J is formed internally with right- 
hand threads pitched intermediate each other, so as to be 
engaged by diametrically opposite pins L on the valve spindle D. 
In operation fluid passes normally from a branch M to an outlet 








branch N connected to the outlet branch of one or more emer- 
gency valves or the like. The fluidin passing from the branch M 
impinges on the helical ribs H, thus rotating the valve B and 
disengaging it from its seat. In the event of the pressure at 
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the inlet side of the valve becoming less than the pressure at 
the outlet side, fluid wi!l pass from the branch N to the branch M 
and impinging on the helical ribs will rotate the valve in the 
opposite direction on to its seat.—March 12th, 1913. 


20,232. September 5th, 1912.—ImMpROVEMENTS IN BRIDGES, 
J. B. Strauss, Chicago, Illinois. U.S.A. 

A vertically movable part A is supported by the piers B. At 
each end of the span is provided a stationary support ©. Upon 
each of these supports is mounted a lifting lever D pivoted at E 
to the support. Each lifting lever is pivotally connected to a 
connecting piece F. Each connecting piece is pivotally con- 
nected at the point G with the main span. The end of each 
connecting piece is pivotally connected at H with its associated 
counterweight arm J. A counterweight K is pivotally connectud 
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to the end of each counterweight arm, and is also pivotally con- 
nected at L with the lifting lever D. Each lifting lever is pro- 
vided with a separate counterweight M. The counterweights M 
counterbalance the lifting levers, and the counterweights K 
counterbalance the main span. The lifting levers are controlled 
by means of the operating struts N, which are provided with 
teeth, co-operating with pinions P, actuated by motors Q and R. 
The point G, the point E, and the centre of gravity S cf the 
counterweight K are all in alignment and remain in alignment 
throughout the various positions.—March 12th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazettc.) 


1,050,410. Motive Power Tursing, J. 7. Wainwright, Chicago, 
Ill.—Filed November 27th, 1911. 

A nozzle passageway occupying some extent is arranged with 
a@ progressively enlarging cross-section following after its most 
contracted cross-section. Means are provided for varying the 
cross sectional limitations to the space which this passageway 
occupies, as well as means for continuously eonducting gaseous 
fluid from a high-pressure source of supply, passing it through 





the passageway and impinging it against a liquid coming in a 
separate current from a low-pressure source of supply. A rotor 
provided with propelling surfaces is adapted to react from radial 
movement of the fluid, and means are provided for containing 
fluid movement resulting from this impinging action and deliver- 
ing it in a radial direction against the said propelling surfaces, as 
well as means for returning the liquid for a repetition of the same 
procedure. There are seven claims. 
1,050,223. Surrace Contact Etrecrric TRACTION SysTEM, 
E. A. Mitchell, Carshalton, England.—Filed May 19th, 1908. 
The road studs which are formed of magnetic material are 
arranged in pairs from one to the other of which a magnetic 
circuit is to be completed. The studs comprise horizontal 
portions and downwardly extending polar extensions that are 





inclined one toward the other and terminate in lower sub 
stantially horizontal surfaces so as to form between them «a 
truncated V-shaped space that extends from the top of the 
studs to the lower faces thereof. A cover or top of non-magnetic. 
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material is arranged completely to cover and to be in clo 
proximity to the horizontal portions of the studs, and a switclh, 
the movable member of which carries an armature is arrange: 
directly below the polar extensions. This switch is mounte: 
to turn about an axis parallel to a transverse line joining th. 
two studs, so as to form, when the switch is open, two air gap 
of equal length, each gradually decreasing toward the ax: 
There are four claims. 

1,051,065. Execrric Smertine, G. H. Benjamin, New York, 

N.Y.—Filed November 6ih, 1911. 

The process consists in subjecting a charge containing carbo: 
and phosphorus and with the addition of fluxes containing lim, 
in excess of that required to combine with the carbon present 
to the high temperature effects of a transmitted electric current 
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until substantially all of the carbon and phosphorus present has 
been combined with the lime. The metal after separation of 
the slag is then subjected to the high temperature effects of a 
transmitted electric current and while so heated such materials 
as are required to produce the product desired are introduced. 
There are six claims. 
1,051,347. Power Heap ror Deer Wet Pumps, RP. F. Muller, 
Berkeley, Cal., assignor to Byron Jackson Ironworks, Berkeley, 
Cal., a Corporation of California.—Filed April 19th, 1911. 
The pump head is provided with a main frame having a central 
opening with side journal boxes. Four gears are arranged in 
pairs, each journaled by its supporting spindle in the respective 
boxes. Each pin is supported on the frame in such a manner 
as to form an open space between the faces of the spindles 
upon which the gears revolve. Means are provided for revolving 








the gears in unison, each of the gears carrying on its inner side 
an excentric wrist pin. A lengthwise expansible and con- 
tractible crank element is connected with each wrist pin and has 
a fulcrum excentric to its respective gear. A walking beam for 
each gear is mounted on a sbiftable fulcrum, and connections 
are made between each crank element and the respective 
walking beam. A pair of telescoping plunger rods is fitted, 
one of which is connected with one pair of the walking beams 
and the other of which is connected with the other pair of walking 
beams. There are ten claims. 








THe Roya Scnoor or Mines.—With the forthcoming com- 
pletion and occupation of its new buildings, the Royal School 
of Mines, which is an integral portion of the Imperial College of 
Science and Technology, will be still better equipped to tackle 
the many problems which come before it for solution, as well as 
to carry out successfully the training of those men who will 
assist in guiding the mining industries of the Empire in the near 
future. The possibility of erecting the new buildings is largely 
due to the joint liberality of the late Sir Julius Wernher, the 
late Alfred Beit, and others. Coincident with this important 
extension the governing body is about to appoint a new Professor 
of Metallurgy, in the room of Professor Carlyle, who vacates the 
chair in order to resume the active practice of his profession. 
His successor will have the satisfaction not only of following a 
line of distinguished predecessors—notable among which are 
the names of John Percy, M.D., F.R.S., Sir W. C. Roberts- 
Austen, K.C.B., D.C.L., F.R.S., and W. Gowland, A.R.S.M., 
F.R.S.—but also of presiding over a department probably as 
well equipped for its purpose as any in the world. 














EE 





SupPLEMENT TO THE ENGINEER, Apri 4 1913] 


THE PRODUCTION OF oxi eR 


THE WORKS OF THE Bpy gy C' 


pe 











i 




















Ihe b Wine et 


THE PRESENT LINDE PLANT AT WESTMINSTER 





in 
Thelzoiqeer 








GREENWICH 


= 
fe] 
o 
2) 
< 
-! 
o 
i 
< 
K 
z 
< 
a 
a 
du 
a 
2 
<q 
a 
o 
WwW 
Bm 
= 


THE LINDE PLANT AT 











FROM THE ATMOSPHERE 














THE ENGINEER 


375 





Apxit 11, 1913 





THE OIL CONSUMPTION AND MEAN EFFEC. | 
TIVE PRESSURE OF DIESEL ENGINES. 

By R. ROYDS, M.Sc., AND J. W. CAMPBELL, M.Sc. 

Iv is commonly taken for granted that the total 
oil consumption of a Diesel engine is a straight-line | 
function of the power developed. No doubt in some | 
cases, where the number of tests at different loads | 
have been few in number, it appears to be so, but an | 











from 1 to 9 is shown the oil consumption per indicated 
horse-power hour and per brake horse-power hour, 
all plotted on a brake horse-power base, and it is 
seen that in general these curves show minimum 
values at some point below maximum load. These 
curves have been derived in each case from the mean 
line drawn to represent the total oil consumption. 
As would perhaps be expected, the oil per indicated 
horse-power hour curve is very flat over nearly the 


TABLE 1.—Diiesel Hagines. 


| main piston. Others use a two-stage or @ three-stage 
| water-cooled compressor driven from the engine 
|either by a crank on the end of the crank shaft or 
_ by levers from the piston, in either case taking§the 
| air from the atmosphere. In the engine tested by 
| Mr. Longridge—Fig. 9—the compressors were in- 

dependently driven by electric motors, and in esti- 
| mating the net or resultant brake horse-power, the 
| power required to drive the compressors was deducted 








Cylinder Piston | 
ef dimensions. | speed meee , ‘a , 
veter- — P : - 7 : Jworitic value Names « . 
cues Maker. | | i ong Compressor, particulars and dimensions. Name of oil used. BTb, Us. sa ib. oxpaclanaailae. Reference. 
figure. Dia., | Stroke, f ; | 
: fa: t. per 
We | min. 
= J os pence as SE Ye ee anne | aaa . see Ee aan 
Fig. 1 M.A.N. | 11-8 | 18-1 550 | Single cylinder, 1-9in. dia. and 3-lio. stroke... .... American _petro-| About 18,540 | Prof. Eugene Meyer | See artizle by Bryan Donkin, THE ENGINEER, 
ea leum and = raw (net) April 26th, 1901 
Tegern See oil 
Fig. 2 - 11-8 | 18-1 640 | Takes air from motor cylinder at 150 Ib. per sy. in.., Texas crude oil .. | 19,080 (gross) | EK. G. Hiller See ‘Practical Engineer,” September 25th, 
further compression in single cylinder compressor, 17,900 (net) 1903 
| 1-57in. dia. and 3-54in. stroke 
Fig. 3.. — (35 brakle horse power, — Crude Texas oil 19,150 (gross) | Ade Clark... See “‘ Proceedings,” Institution of Mechanical 
dimensions no't given Engineers, 1903, and THE ENGINEER, August 
| 22nd, 1902 
Fig. 4...) M.A.N. | 11-8 } 18-1 575 | Single cylinder, 2-05'n. dia., 3-62Zin. stroke ... Petroleum 17,700 | Chr, Eberle ‘*Zeitschrift des  Buayerischen  Revisions- 
ak . Vereins,” 1906 
Fig. 5... | Mirrlees | 12 | 18-25 610 | LP. cylinder, annular space between, 5fin. and) Pumpherston gas 18,000 (net) Royds and Caa pbell = 
1fin. dia., H.P. 1#in. dia., stroke 8-5in. oi 
Fig. 6... Sulzer 3 cylilnders 57 Air compressor for each cylinder, 1-18in. dia. and Galivian crude 18,100 Prof. Gustav Weber | ‘‘Schweizerischen Bauzeitung,” vol. 50, No. 26 
1 |2 1-97in stroke petroleum residue 
| 
Fig. 7...|,M.A.N. 2 eyliinders 715 | LP. cylinder 5¥in., H.P. cylinder 2gin., stroke Gas oil ... 17,700 Chr. Eberle “Zeitschrift des  Bayerischen —_ Revisiuns- 
17-72 | 26-8 Sin. Vereins,” 1906 
Fig. 8... Sulzerr, 3 cyliinders 695 ——- Galician crude oil 18,100 (gross) | J. Cochand and M. ‘Zeitschrift des Vereins Deutscher Inge- 
Ws 1% Hottinger nieure,” 1912, page 458 
Fig. 9 .... Carels(‘)| 3 cylinders 740 | Air compressor driven by an electric motor, Galician crude oil | Fourvaluesgiven M. Longridge ... “ Chief Engineer’s Report for 1904, British 
22.05 | 29-53 cylinders 8-79 sq. in., 32-3 sq. in., and 102-4 sq.’ from 18,144 to! Engine, Boiler, and Electrical Insurance 
| in., stroke 7-O87in. 20,049 (net) Company, Limited ” 
Fig. 12 Nobel { cylinders 870 | Two-stage air compressor, L.P. 9-05in. dia., H.P.| Crude naphtha 19,600 Seiliger ‘Zeitschrift des Vereins Deutscher Inge- 
13-0 | 14-9 din. dia., stroke 7- lin. | nieure,” 1911, vol. 55, April 15th 
Fig. 13 | M.A.N. 4 cylinders. Normal — Galician gas oil 18,120 Chr. Eberle “Zeitschrift des  Bayerischen Revisions- 
i Vereins,” 1908, No. 1 


full load 300 B.H.P. 
at 400 | revs. per min. 


analysis of a large number of tests made on different 
engines shows that the oil consumption, plotted on | 
a horse-power base, gives in general a distinct curve | 
for each engine. This is clearly indicated by the 
results of tests on nine different engines, shown in 
Figs. 1 to 9; particulars of the engines are given 
in Table I. Upon consideration, it would appear 


ican Petroleum. . . 
See Oil. Fig.!. 
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to be a reasonable relation, for it is well known that 
there is much difficulty in getting complete com- 
bustion of the oil fuel at light loads, when there is 
a large excess of air for the combustion of the oil, 
and also at heavy loads, when the excess of air is 
comparatively small.* From this curve relation it 
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follows naturally that there must be some most 
economical load} for each engine. In each figure 








* The curve relation between oil consumption and power is also indi- 
cated by the theoretical oil consumption of the Diesel cycle with 
lincomplete expansion, when 
this cannot account for the actual felation at light loads or at heavy loads. 

_ + Jn this article the term ‘most. economical” is intended fo refer | 
solely to the point of lowest fuel consumption per horse-power hour. | 


plotted on a theoretical power base, but sarc 


whole practicable range of load, and the oil per brake 
horse-power hour curve shows little variation on 
each side of the most economical point for a fairly 
large range of load, whilst a comparison of the two 
sets of curves shows what a large difference there is 
between the most economical loads as obtained 
from the oil per indicated horse-power hour curve 
and the oil per brake horse-power hour curve. The 
minimum point on the latter curve, of course, gives 
the true most economical load. 

In each of the Figs. 1 to 9, the indicated horse- 
power, the gross mean effective pressure and the mean 
effective pressure referred to or corresponding to 
the brake horse-powerf, are all shown plotted, and 
by their aid the oil per indicated horse-power hour 
and per brake horse-power hour curves have been 
transferred to a gross mean effective pressure base 
in Fig. 10, and to a mean effective pressure referred 
to brake horse-power base in Fig. 11. An inspection 






Fig. 3. 
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shows that the most economical mean effective pres- 
sures are much more consistent among themselves 
in the oil per brake horse-power hour curves than in 


the oil per indicated horse-power hour curves. One . 


reason for this is without doubt the unreliability of 
ordinary indicators applied to internal combustion 
engines, and in this respect the Diesel engine is no 
exception to the rule. Also, some builders seem to 
be quite indifferent about the position of the indicator 
hole, placing it where the engine piston completely 
covers it up, or even overruns it in some cases when 
at the end of the stroke, consequently affecting the 
indicator diagram near the fuel injection point. 
Another reason is the different arrangements adopted 
to compress the blast or fuel injection air, some using 
a single-stage compressor taking air from the main 
cylinder at about 150 lb. per square inch, say, and 
driving the compressor by links and levers from the 
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ffective pressure referred to brake horse-power = gross 
MEP. x LEE: 
1,H.P, 


from the engine brake horse-power so that approxi- 
mate comparisons might be made with engines having 
directly-operated compressors. Little or no attempt 
is made in this article to separate the frictional 
horse-power of the engine from that required to 
operate the compressors. Attempts in this direction 
have been made by indicating the air compressors, 
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but no reliance can be placed on the indicator diagrams 
taken from small high-pressure compressors running 
at high speeds. When the blast compressor is 
independently driven, and the power required to 
drive it is measured, this is likely to exceed the actual 
power required when driven direct by the engine. 


Besides these considerations, unless the throttle 
Fig. 5. 
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valve at the air inlet to the compressor is altered 
with the load on the engine, the blast pressure falls 
as the load decreases, because the fuel valve is usually 
arranged to open for a definite period of the cycle, 
which is not varied with the load, and the less the 
quantity of oil to be injected into the cylinder the 
more easily does the blast air find access to the cylinder 
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and the lower does the blast pressure become. As | In the appendix it is shown that, to a first approxi- 


far as can be judged from the values given by the 
various experimenters, in practically all cases, except 
the one represented in Fig. 5, the blast pressures 
were allowed to fall with the load without any 
apparent adjustment or regulation. This, of course, 
is what commonly happens in actual practice. In 
any case, it is seen by inspection of Figs. 1 to 9 that 
there is a straight line relation between the indicated 
and brake horse-powers. 


Returning to a consideration of the most economical | 
mean effective pressures, it may be remarked that | 


this is of particular interest to the designer. To 
illustrate the significance of this factor, let p,, = 


Fig.6. 
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mean effective pressure, A = area of piston, S = 
piston speed, then 
Indicated horse-power 
when k is a constant. 
speed S is selected, the product p,, A is a constant 
for a given power to be developed. Thus, the higher 
the value of p,, the smaller will be the necessary 
value of A, and therefore the smaller the cost of the 
engine. Therefore, the designer would desire to 
adopt the highest possible mean effective pressure 
at the normal load of the engine, consistent with 
reliability, and with the fulfilling of any guarantee 
as to capacity for overload without an excessive 


kpmwAS. (1) 
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sacrifice of economy. 
shows that the economy varies but little between 
80 lb. and 110 Ib. per square inch gross mean effective 
pressures. It is not desirable to attempt to obtain 
a gross mean effective pressure much beyond 110 lb. 
per square inch, as the excess of air for combustion 
in the cylinder is then comparatively small, and the 


cooling of large cylinders and valves sufficiently | 


becomes a difficult problem. The following approxi- 


mate calculations illustrate the magnitude of the | 


excess air for combustion :—Cylinder diameter, 12in.; 
stroke, 18.25in.; gross mean effective presssure, 


110 Ib. per square inch ; revolutions per minute, 200 ; 


160 





100 300 400 


indicated horse-power = 57.3; brake horse-power 
40, say ; oil used per cycle, 0.00314 lb.; air tempera- 
ture at beginning of compression, say, 120 deg. Fah.; 
air theoretically necessary per pound oil, say, 14.6 lb.; 
volume of air per pound at 120 deg. Fah. and 14.7 lb. 
per square inch, 14.6 cubic feet ; volume swept by 
piston per stroke, 1.2 cubic feet ; weight of air taken 





in per cycle = qa = 0-082 Ib. Then, 
me ; 89 
aii Air supplied ~ 0.082 
Air theoretically necessary v.uusl4 & 14.6 


“=t ly; PS ee 
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per minute. 


It follows that, if the piston | 





mation, oil per hour 


b + a'p,, + c!(p,,)? at constant speed (3) 








“ 


Fig. 9. 






g 
i 


| 






Hour& Lbs. & 
Lbs.% 





| 
| 
(net) | 
300 350 400 450 500 







Oi! & perRHorse 
Ow 


Total 






Ss 


50 100 150 200 250 


on the Diesel cycle. 

The results shown in Figs. 10 and 11 indicate that 
the higher the power of an engine the lower is the 
| oil consumption per brake horse-power hour, even 
after allowing for any differences in the calorific 
values of the various oils. The experiments repre- 
sented in Figs. 12 and 13 by the total oil curves 
indicate that, between limits, the engine speed has 
not much influence on the oil consumption, and it 
might be inferred that the greater economy of the 
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An inspection of the curves | 


larger engines was not due to the higher piston speeds, 
| but probably due to higher mechanical efficiencies 
| and, perhaps, slightly increased thermal efficiencies 
due to larger cylinder dimensions. 

Referring now more particularly to the author's 
experiments represented in Fig. 5, it will be seen that 
| numerous tests were made, and these extended for a 
| period of over two years. Special short tests were 


| made in addition to determine the influence of the 


blast pressure on the oil consumption, the procedure 
| being to count the revolutions required to consume 
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a definite quantity of oil, say, 500 cubic centimetres, 
with the brake load constant and the blast pressure 
varied. It was found that the blast pressure did not 
influence the oil consumption appreciably except when 
too low or too high to give the normal type of diagram, 
and that a lower blast pressure could be used more 
economically at light loads than at heavy loads.* 





* More recent experiments made on this engine show that there may 
be conditions when the blast pressure appreciably affects both the hunting 
and oil consumption at light loads, but the conditions producing this are 
so obscure that no satisfactoay explanation has so far been obtained. 
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any case, it behoves buyers of Diesel engines to insist on oil consumption, 
and governing guarantees at or near no loads as well as for higher loads. 


effective pressure is below 140.lb. per square inch 


Assuming that the equation would hold without 
serious error beyond the range of the tests, and con- 
sidering the engine represented in Fig. 5 to run at 200 
revolutions per minute, it would be found that when 
YP» is about 140 lb. per square inch the oil consumption 
would then be sufficient to make the ratio in expres- 
sion (2) practically equal to unity, from which it 
follows that the probable highest limit of mean 


Normally the blast pressure was arranged at 650 |b, 
to 700 lb. per square inch at full load for the gas oj 
used, down to about 600 lb. per square inch at light 
loads, the compression pressure being about 500 |}, per 
square inch, It is seen from Fig. 5 that the total! 
oil consumption comes out practically constant at 
all loads below about 10 brake horse-power, Mr. 
Ade Clark referredt to the same tendency in the envine 
he tested, though this is not shown in Fig. 3, as he 
did not obtain any values himself below the lowest 
load shown. It will also be noticed that the averijve 
speed curve in Fig. 5 is practically constant over a 


large range of load, and the authors are of opinion 
that the governor is much too sensitive at light loads, 
This over-sensitiveness causes a decided, thowsl 
stable, hunting of the engine and governor at loads 
below about 11 brake horse-power, and not only 


was this hunting evident from the running of the 
engine, but also from the erratic indicator diagrains 
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}could be obtained varying from zero up to nearly 
full load mean effective pressure. Various blast 
pressures were tried frequently, and also various 
| jacket temperatures, but the hunting seemed to be 
independent: of any such cireumstances.* The only 
other reference to hunting at light loads which the 
authors have come across was in the experiments 
represented in Fig. 2, and it was borne out by the 
variable indicator diagrams at no load. 

To ascertain more definitely whether the blast 
pressure had any appreciable influence on this hunting 
effect, the authors obtained a series of speed diagrams 
on & Horn tachograph, and a close inspection indicated 
that the hunting effect dies out between{9-3 and 12-5 
brake horse-power, and is hardly affected by the blast 
pressure.“ The hunting is quite stable, and would 
hardly cause much trouble in ordinary installations 
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having mechanical driving, but it might have a 
serious influence if the engines were driving alternators 
in parallel. Owing to the engine being required for 
other experiments, the authors could not investigate 
this hunting effect further, but they would suggest 
that it is more common in such engines than is gener- 
ally admitted. From Figs. 1 to 9 the average speeds 
are plotted for each set of tests, and though the 
small number of points available make the curves 
doubtful in several cases, they would indicate that 
only in one or two instances is over-sensitiveness 
at light loads apparently avoided. It may be sai< 
as a general statement that the speed power relation 
ought to be more nearly a straight line like A B in 
Fig. 5. Modifications of the governor or the links 
connecting the governor sleeve to the fuel-controlling 
valve could be made so as to reduce the sensitivencs= 
at light loads without reducing the overall sensitive- 
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from full load tonoload. Sucha possible modifica- 


ness ° ane I li spre 
tion is suggested in Fig. 14, where the full lines repre- 
sent the common arangement for controlling the 


fuel supply from the governor, and the heavy dotted 
lines represent a possible modification, reducing the 
sensitiveness at light loads and increasing it slightly 
at heavy loads, but retaining the same average 
sensitiveness from no load to full load. It may be 
noted, however, that in this modification the frictional 
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resistances at the various pins would cause a greater 
reactive force on the governor sleeve than in the usual 
arrangement. In any case, where the governor 
is too sensitive at light loads, there is every indica- 
tion that this is likely to cause hunting at these loads 
with an augmentation of the necessary oil consump- 
tion, though it may not have any appreciable influence 
on the oil consumption at or near full load. 


APPENDIX. 
The relations between the total oil consumption 


TaBLE II. 


; and (3) are quoted in Table IT. 


B? ; 
ck® 
or when 
b+t+akm-+ ck m a 
B= yt ee Ke 
| or taking k = 1 when 
b am ; 
a ee 
a? ee (8) 


where a, b, and ¢ are constants for each engine and 
the particular oil used. 
j Assuming a standard constant speed for each engine, 
it is evident that equation (2) could be modified to 
WwW = b -+- a’ Pm + c Put ° ° (3) 

The values of the constants in equations (1), (2), 
Further, from (1) 
and (2), 

W=6+ak(B+ m)+ckh?(B+m)?. (4) 


Again, since 


WwW b 
a a ae 5 
I preter. ~. (5) 
Then differentiating, 
Ww 
1-84 
dil 


And this is zero when 


Pa ora ,/2. pate Cy 
c c 


Signifying that the oil consumption per indicated 


horse-power hour is a minimum when I = fz 
/e¢ 
Also 
W_b , ak(B+m) a kK? (B + m)? 
B a. B B 
1 rm + eke 2 
a cfm 4 = +ak+ 2chm+ckB 
differentiating, 
d t— ) (6+ akm + ck m’) 
Bie RB + ck 
dB 


Ww a( lle ae 
and B will be a minimum when ays 


dB 


t.e., when 
_ b+akm-+ ck m 





which thus represents the brake horse-power at the 
point of minimum oil consumption per brake horse- 
power hour. 

A comparison of the various values of a, b, and ¢ 
for the different engines shows that considerable 
variations occur, but it is significant that in the two 
cases to which Figs. 2 and 5 refer the value of a comes 
out negative, and in both these cases the engine hunted 
at light loads. It is interesting to note, also, that 
when a is negative, and supposing the law W = b + 
ali -+ cI? eould hold down to zero indicated horse- 
power, the total oil consumption would come to a 
minimum value before attaining zero indicated 
horse-power. In fact, in the particular case repre- 








Reference | Normal full rene Oil per hour in terms of Oi! per hour in terms of mean Relation of I.H.P. to 
figure. load.* neers z effective pressure. BLP: 
in ee M.A.N. ... O = 4-04 + 0-048 I O= 4-04 + 0-0215 pn I = 0-97 (B + 10-4) 
+ 0-00519 I? + 0-001044 p,,? 
Rig: 2.5%, - _ O = 6-63 — 0-077 I O= 6-63 -- 0-03405 pm I = 1-04 (B + 7-4) 
| 0.00728 I2 + 0-00143 pn? 
Fig. 3... ..] 35 BELP. as O = 5-42 + 0-002241 O = 5-42 + 0-000995 pm | I = 0-92 (B + 17-7) 
} + 0-0046 I? + 0-000905 pn? 
Fig. 4... aa -- M.A.N.... ...1 O = 1-23 + 0-181 O= 1-23 + 0-0858 pm I = 0-925 (B + 13-5) 
| + 0-0032 I? + 0-000727 pr? 
Fig. 5 .| 983 B.H.P. Mirrlees... .... O =13-74 - 0-453 1 O = 13-75 — 0-2355 pm | I = 0-993 (B + 17-45) 
| 0-00994 12 + 0-00268 pn? 
Fig. 6 | 200 P.S. Sulzer O=17-6 + 0-096 1 | O= 17-6 + 0-26% py» I = 1-02 (B + 61-7) 
| t+ Q-O000585 I2 + 0-00449 Pm? 
Fig. 7 200 B.H.P. MAN. .}| O= 4-7 + 0-223 | O= 4-7 + 0-521 pm | I = 1-05 (B + 49-6) 
+ 0-00037 2 | + 0-00207 pn? | 
Fig. 8 300 P.S. Sulzer 0 =22 0-121 O= 2 + 0-453 pm I = (B + 82) 
+ 0-0004 I2 + 0-0057 pa | 
Fig. 9. 500 B.H.P. Carels (?) ..| O=138-8 + 0-161I O = 13-8 + 1-03 pm I = 1-105 (B + 116) + 
+ 0-000226 I2 + 0-0093 pn2 


* See Table I. for cylinder dimensions. 
brake horse power — power to drive compressors. 


and the indicated and brake horse-powers can be 
expressed by equations of the following forms: 


If W = total oil per hour, pounds. 
I = indicated horse-power of engine. 
B = brake horse-power. 
Em = gross mean effective pressure, pounds per 
square inch, the equation for the straight line relation 
between I and B can be expressed as 


A eR an). eet! S) 
It will be seen from 
Again, the 


where k and m are constants. 
lable IT. that k is not far from unity. 


general relation between W and I is given by 


W=6-+eI+ecr ... (2) 


+ Air blast compressor was independently driven, and in this case B = engine 


sented by Fig. 5, there is indication of a minimum 
value at some power above zero brake horse-power. 





InpvustTRIAL alcohol can, it is stated, be produced from 
the refuse of the sugar factories at Demerara at 4d. per 
gallon. In addition to sugar, maize is said to be rich in 
carbohydrates, which yield the highest percentage of 
crude alcohol. Maize contains 70 per cent. of carbo- 
hydrates. Engines constructed for kerosene can usually 
work with alcohol without any adaptation, and the storage 
of alcohol is much less dangerous than that of petrol. 
Alcohol, however, has not the same value per horse-power 


INSTITUTION OF MECHANICAL ENGINEERS. 


THE discussion on Messrs. Trevithick and Cowan's ° 
paper, ““Some Effects of Superheating and Feed- 
water heating on Locomotive Working,” was resumed 
at the Institution of Mechanical Engineers on Thurs- 
day evening of last week. A summary of the pre- 
vious discussion will be found in our issue for March 
21st and a reprint of the paper itself in the three issues 
immediately preceding to-day’s. 

Mr. Lawford H. Fry, technical representative of 
the Baldwin Locomotive Works, Philadelphia, was 
the first speaker. He thought it would have been 
advisable if the authors had called attention to the 
quality of the coal used in the tests on the results of 
which Fig. 2 of the paper was based. As he recorded 
in his paper read before the Institution in March, 
1908, the coal used in Series 200 of the St. Louis 
tests was a bituminous one, with a high percentage 
of fixed carbon and produced little ash, smoke or 
clinker. It was veryfriable. Its approximate analysis 
was :—Fixed carbon 75.85 per cent., volatile com- 
bustible 16.25, ash 7.00, moisture 0.90. Its calorific 
value was 15,025 British Thermal Units per pound. 
The composition of the coal was important because 
the efficiency of steam production depended very 
much upon it. In other words, certain qualities of 
coal would give up to the water a greater percentage 
of their total available heat energy than others. 
For instance, coal containing 35 per cent. of volatile 
matter gave a much higher steam raising efficiency, 
especially at high rates of combustion than coal, 
containing 16 per cent. He thought therefore that 
the authors in applying their theoretical method 
of calculating the probable saving had chosen that 
portion of the St. Louis test results which showed the 
best agreement with the results of their own trials, 
and had not paid sufficient attention to whether or 
not the coal used at St. Louis was comparable in 
quality with that used in Egypt. It was thus 
necessary to utter a warning that curve d in Fig. 2 
could not be taken to apply to every case irrespective 
of what coal was used. Again, as regarded the 
authors’ theoretical method of calculating the 
economy resulting from feed heating and from 
feed heating combined with superheating—see Figs. 10 
and 14 of the paper—he would raise the question 
whether the variation in the draught which would 
certainly occur with the reduction in the weight of 
steam generated could be neglected. Turning to 
Appendix II., wherein the total and annual costs of 
the standard, the heater, and the de Glehn engines 
were given, he noticed that the total cost of the 
de Glehn compound was 75 per cent. more than that 
of the heater engine. This led him to conclude that 
the de Glehn engines were of a very special type, and 
not strictly comparable with the heater engines. If 
the engines had really been similar, the compound 
should not have cost more than 110 per cent. of the 
cost of the heater instead of 175 per cent. Repairs, 
too, instead of costing 58 per cent. more should be 
less in a compound than in a comparable heater engine. 
On these grounds he did not think that the figures 
referred to were a fair statement of the general case 
between compound and heater locomotives. Mr. 
Fry then spoke briefly on some of the practical 
features of the Egyptian engines. He agreed with 
Mr. Hughes’s remark at the previous meeting regard- 
ing the complicated nature of some of the arrange- 
ments used, and said that if the 63,000 miles mentioned 
by the authors as the life of the steel tubes used in 
the heaters was an average figure, then in his opinion 
the feed-heater engines would not be popular in the 
repair shop. 

Mr. C. J. Bowen Cooke, locomotive superintendent 
of the London and North-Western Railway, said that 
the data in the paper required considerable time 
to understand, but they all went to show that 
economy resulted on the Egyptian Railways from the 
use of feed-water heating. From experience gathered 
in England it was, however, somewhat difficult to 
understand how the steaming efficiency of the boiler 
could be maintained, when its smoke-box was en- 
cumbered with a complicated arrangement of feed 
heater, such as that used by the authors, particularly 
that of the type ““C” engines. In this, the gases 
had to follow a very tortuous passage before reaching 
the chimney. On the North-Western Railway ex- 
periments with smoke-box spark arresters had con- 
clusively shown that on main-line engines anything 
placed in the smoke-box beyond the usual steam pipes 
invariably interfered with the free steaming of the 
boiler. It would also be a matter for experience to 
decide whether or not the economy effected by heating 
the feed-water would compensate for the extra 
initial and upkeep costs involved. On his railway 
several forms of feed heater had been tried, but so 
far the results had not been encouraging to any great 
extent. In his opinion, the additional work thrown 
on the driver and fireman in attending to the feed 
pump and other incidental matters might militate 
against the due observance of their other important 
duties. As regarded the advantages of superheating 
there could not, he thought, be two opinions. Experi- 


ence had shown that both passenger and goods 
engines fitted with superheaters were not only more 
economical in fuel than engines not so fitted, but 
were far more efficient machines both as regarded 
The two latter factors 


hauling power and speed. 





as petrol, 1.8 times as much being required. 
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were, on the whole, even more important than coal 
economy. He recalled an occasion when he had to 
explain to a general manager certain proposals 
intended to effect a reduction in the coal and other 
bills of the company’s locomotives. In the midst 
of the explanations, the manager in question revealed 
his views of the matter in the somewhat forcible 
interjection, ““Oh! Damn your economies; keep 
time with your trains.” He would like to say a 
word with regard to Mr. Churchward’s captivating 
suggestion that the railway companies might jointly 
subscribe to the building of an experimental loco- 
motive. The carrying out of this idea would not 
cost much and the results of the experiments would 
no doubt prove useful. Yet it should be remembered 
that the requirements of different companies were 
not identical. The gradients, the quality of the 
permanent way, the speeds, the weights hauled and 
the lengths of non-stop runs all differed so that to a 
creat extent each superintendent in designing his 
engines had to cater for the special needsof hisown line. 
Once committed to a standard design, the desire to 
meet these individual requirements would be largely 
suppressed. Nevertheless, if Mr. Churchward would 
seriously followed up his suggestion he, Mr.Cooke, would 
be prepared to recommend his own directors to allow 
the North-Western to participate in the experiments. 
In conclusion, he might be allowed to say that some 
little difficulty would possibly be experienced in 
determining to whom the task of designing the sug- 
gested locomotive should be given. Consciously or 
unconsciously, the designer might be biassed towards 
the adoption of his own standard parts and patterns. 
He would suggest that Mr. Trevithick himself should, 
as a fitting close to his honourable career on the 
Egyptian State Railways, assist them in conducting 
the experiments. 

Mr. C. H. Wingfield remarked that in Fig. 9 of the 
paper the authors gave a straight line law as the 
relationship existing between the steam consumption 
per indicated horse-power hour and the degree of 
superheat. In the text it was stated that the Purdue 
tests on which this figure was based afforded the 
only record yet published of the effect of progressive 
superheat on steam consumption in locomotives. 
He had examined the results obtained from a tandem 
compound superheater land engine of 200 indicated 
horse-power and had found that there also a straight 
line jaw was followed very closely. He had also 
examined the figures given by tests on a cross-com- 
pound engine of 420 horse-power and of a Sulzer 
triple-expansion engine of 3000 horse-power. For 
these two engines he only had figures giving the steam 
consumption when no superheat was used and when 
about 375 deg. and 200 deg. of superheat respectively 
were employed. He could thus in each case lay down 
only two points in the curve. But if these two points 
were joined by a straight line he found that each line 
was almost exactly parallel with that given by the 
tandem compound engine, and very nearly so for the 
locomotive given in Fig. 9.* In Fig. 4 the authors 
reproduced a diagram of Professor Goss’s in which 
the draught in the smoke-box was plotted against 
the coal burnt per square foot of grate per hour. 
The relationship given was that the coal consumed was 
directly proportional to the draught. This at first 
sight was curious, because in torpedo boats, as was well 
known, the coal consumed varied as the square root 
of the draught. The reason for the difference was, 
he thought, probably to be found in the different 
conditions of firing the respective boilers. In the 
locomotive the state of the fire was kept practically 
uniform. In torpedo boats it was adjusted so as to 
be in balance with the draught. It was interesting 
to note that the authors gave a new and additional 
reason for the saving arising from the adoption of 
superheating, namely, that with it a lessened draught 
could be used for the same power, and therefore that 
less fuel was blown away unburnt from the. chimney. 
In Fig. 6 the relationship between the weight of 
cinders passing through the boiler tubes and the coal 
fired per hour was given. He had replotted the 
smooth curve in this figure on logarithmic paper and 
had found a curious result. Up to 74-4 ]b. of coal 
per hour the logarithmic points fell along a perfectly 
straight line, the tangent of the angle of slope of which 
was 1-7. Above this value the points again lay on 
a straight line, but the slope was different, the value 
of the tangent working out at 2-37. If G stood for 
the weight in pounds of the coal fired per square foot 
of grate per hour, then up to a value of G equal to 
77:4 the weight of cinders created per hour was pro- 
portional to G’”; that was to say, less than G 
squared. Above G = 77-4 the weight of cinders 
was proportional to G?“'; that was to say, more than 
G squared. Mt was difficult to see why the logarithmic 
curve should be discontinuous, why the law should 
change suddenly at the point stated. He would 
suggest as a possible reason that up to 77 Ib. of coal 
per hour the draught produced was insufficient to 


* Expressed mathematically, Mr. Wingfield’s contention is that the 
steam consumption per indicated horse-power hour (C) is related to the 
degrees of superheat(S) by the formula C = a - )S, where a and b are 
constants. The value of the constant a willdiffer with different engines, 
but the fact that the lines are parallel implies that the constant b is the 
same for all. In the case of the locomotive dealt with in Fig. 9 of the 
paper, the constant a has approximately the value 26, while b is about 
0.027, the consumption of steam being taken in pounds per indicated 
horse-power hour, and the degrees of superheat being expressed on the 
Fahrenheit scale. The equation is thus: C = 26 — 0.0278. It is hardly 
necessary to point out that the curve must almost certainly become 
asymptotic at high valves of superheat, and cannot indefinitely continue 
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lift the fire off the grate to any extent, and that at 
this point the draught and the weight of the fire were 
more or less in balance. Dealing with the blast 
under the heading ‘‘ Economical Features of the 
Systems,” the authors had at first puzzled him with 
their remark: “The use . . of part of the 
cylinder exhaust for feed heating is equivalent to an 
enlargement of the blast pipe top.’ As others 
might also have been perplexed, he thought he might 
be allowed to explain this statement a little more 
fully than the authors did. It was simply this. 
Of the total steam exhausted from the cylinders a 
certain proportion was led off to the heaters before 
it reached the blast pipe top. The remainder only 
was ejected, but as the blast pipe top was designed 
to accommodate the full quantity of steam it followed 
that the density of the flow from the pipe was less 
than it would be if no steam were taken off to the 
heateis. In this sense the arrangement was, as the 
authors said, equivalent to an enlargement of the 
blast pipe top, but he would point out that for the 
same density of flow in the actual enlargement, as in 
the equivalent enlargement, the perimeters of the 
blast tops would be different and that this fact would 
be bound to affect the comparison. Mr. Wingfield 
concluded his remarks with a reference to the influence 
of petticoat pipes on the draught, and queried whether 
the effect was not really harmful, supporting his views 
by describing certain experiments with which he had 
been connected some years ago. 

Mr. D. E. Marsh, formerly locomotive superintendent 
of the London, Brighton, and South Coast Railway, 
was the next speaker. He was surprised, he said, to 
notice the very large economies which the authors 
had obtained from the adoption of feed-water heating 
and of low temperature superheating. No doubt, 
however, there was more to come and go at in the 
Egyptian locomotives than in British engines. But 
he would like the authors to state whether their 
results were corroborated by an examination of the 
coal sheets at the end, say, of a year. Special trials 
sometimes gave excellent results, which were after- 
wards not maintained in regular running. Per- 
sonally, he did not like tampering with the smoke- 
box end of a locomotive. Smoke-boxes in regular 
service had to look after their own welfare. Any 
device placed in the smoke-box, particularly if it 
were an arrangement in which tubes played a part, 
was certain to get filled up from the inside with soot 
and from the outside by scale. His own experience 
with feed-water heaters of the flue gas type was that 
while initially they might result in considerable 
economy, the incrustation and corrosion which took 
place after the engine had run some time caused the 
economy entirely to vanish. He really preferred to 
heat the feed water by the old-fashioned condensa- 
tion process. There was in this nothing to get out 
of order, and if arrangements were made to draw 
off the feed water from the tank close to the point 
where the steam from the exhaust entered, the water 
could be fed into the boiler almost at boiling point. 
Some might fear trouble from the oil and grease in 
the feed water obtained by this method. 
there was nothing to fear from this cause in a locomo- 
tive boiler, although there might be in the case of 
other types. The top of a locomotive fire-box was 
stayed every 4in., and if it did get overheated it 
would hardly collapse. In practice, however, no 
deposit did occur on the top of the fire-box. The 
presence of oil and grease inside the boiler was really 
beneficial, because it emulsified with the chalk in 
the water, kept down scale, and actually aided the 
cleaning out of the boiler at the end of the week. 
Coming to the more general aspects of the paper, he 
remarked that he had experimented with four sets 
of engines, all of the same type. The first set were 
fitted with feed-water heaters, the second with super- 
heaters, giving a steam temperature of 600 deg. Fah., 
the third set with feed heaters and superheaters, and 
the fourth set with neither. At the end of a year the 
coal sheets showed that the economy of the first over 
the fourth set was about 15 per cent., and of the second 
over the fourth from 20 to 25 per cent. [Mr. Marsh 
did not state what economy was obtained from the 
third set.] He did not agree with the authors or 
with Mr. Wingfield that the curve connecting steam 
consumption and superheat was a straight line. So 
far as monetary savings were concerned, he held that 
there was very little economy obtained from the first 
hundred or so degrees, and that all or most of the 
economy arose when steam temperatures of about 
600 deg. Fah. were reached. In conclusion, he again 
emphasised his desire to learn the results as deduced 
from the coal sheet readings at the end of long periods. 

Mr. W. Weir, of G. and J. Weir, Limited, Glasgow, 
said that he had been principally associated with the 
marine side of feed heating and feed pumping, and 
that it was only within the last few years that his 
experience had been extended to locomotives. The 
analysis of the different factors involved in the process 
of feed heating was, he thought, practically complete 
and afforded little opportunity either for criticism or 
further enlightenment. The thermal saving was quite 
definite and could easily be calculated, but in practice 
the actual economy obtained was usually considerably 
greater than that accounted for by the calculated heat 
saving. The chief reason for this was, as stated in 
the paper, the reduction in the loss due to unburnt 
fuel when feed heating was adopted. In Fig. 11 of 
the paper the authors gave a curve deduced from the 
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Purdue trials which established the connection 
between the coal economy and the temperature of the 
feed water. They had laid down on this diavram 
three points obtained from actual experiment and 
had called attention to the close agreement between 
the practical points and the theoretical curve. He 
was in a position to add two other practical points 
to the diagram, and these also confirmed the theory, 
The first point was derived from the tests of a con. 
tinental locomotive fitted with an ordinary exhaust 
steam feed heater. The feed temperature ag 
raised from 62 deg. to 185 deg., and the resulting coal 
economy was 16 per cent. [It will be found on refer. 
ence to Fig. 11 that, according to the authors’ curye 
the coal economy when the feed temperature is 185 deg 
should be about 13 per cent., so that Mr. Weir's 
figure for the economy ‘is 39 per cent. greater than the 
authors’ estimate. The two practically determined 
points in the same neighbourhood, namely, those 
marked * L. and 8.W. Ry.” and ‘C. of G. Ry.” auvree 
very much better than this with the curve.] The 
second point which he was in a position to add to the 
diagram was, Mr. Weir continued, derived from tests 
carried out on an English railway. The feed tempera- 
ture was almost the same as in the first case, but the 
economy came out at 11-3 per cent.; that was to 
say, slightly over [? under] the calculable therinal 
saving. [It may be remarked that the mean of 
Mr. Weir's two figures agrees almost exactly with 
the curve.] It should be added that in the first case 
the power production of the heater locomotive was 
kept the same as that of the non-heater engine against 
which it was tested. In the second case the heater 
locomotive was called upon to do more work and as it 
was able to, and did, give more power the coal economy 
did not represent the total benefit. The paper, Mr. 
Weir continued, submitted at least three different 
methods of obtaining economy, namely (a) feed- 
water heating by flue gases; (b) feed-water heating 
by exhaust steam; and (c) superheating. Approxi- 
mately the comparative fuel economies might he 
taken as 7-5, 15, and 20 per cent. respectively. It 
had always appeared strange to him that of these 
three methods the third should have received the 
greatest degree of favour, particularly as regarded its 
application to existing locomotives. It could not, 
he thought, be denied that the superheating method 
entailed the highest initial and maintenance costs, 
and if applied to existing locomotives the greatest 
amount of structural alterations. In marine practice 
all three methods were available, but nevertheless 
exhaust steam feed heating alone was practically 
universal. Flue gas heating had heen tried, but for 
chemical and physical reasons the cost of upkeep of 
the tubes was too great to warrant its general adop- 
tion. Superheating was being adopted to a certain 
limited extent, but it could quite fairly be said that 
the commercial balance sheet of its advantages had 
not yet disclosed an overall economy ot such a degree 
as would justify its universal application. He would 
accordingly submit that if economy methods were to 
be adopted, and more especially so if existing loco- 
motives were in question, simple exhaust steam feed 
heating should receive primary consideration. The 
paper, he thought, justified this view from the tech- 
nical standpoint. From the commercial aspect the 
course was recommended by the facts that the initial 
cost of applying exhaust steam feed heaters to exist- 
ing locomotives would be about one-quarter of that 
involved in applying superheaters, that depreciation 
and repairs would be in about the same ratio, and 
that the coal economy would be in the ratio of about 
3to 4. In his opinion, a pump-fed locomotive boiler 
was superior to one which was fed by injector, and 
the authors’ experience, it was interesting to note, 
confirmed his own on this matter. Drivers appre- 
ciated the extra flexibility obtained with a pump. 
In many cases it enabled them to carry a lower water 
level than with an injector, and consequently resulted 
in an improvement in the dryness of the steam 
generated. Further, it entirely obviated the possi- 
bility of *‘ drowning ” the boiler at critical periods. 
Mr. J. W. Smith, of the locomotive department, 
Great Central Railway, dealt with the last sentence 
in that section of the paper dealing with bhigh-degree 
feed-water heating. This sentence reads as follows : 
‘*‘ If part of the exhaust steam be efficiently employed 
in raising the feed to temperatures approaching the 
maximum, its utilisation in this manner is productive 
of more economical working than its use in the blast 
would be, in maintaining a highersmoke-box vacuum. ” 
Why, Mr. Smith asked, should a higher smoke-box 
vacuum than was required to keep steam be main- 
tained ? Some years ago he had been interested in 
certain experiments, the object of which was the 
elimination of the blast pipe altogether. He had 
inspected a French engineer’s invention, wherein 
a fan was employed to create the draught. The 
arrangement was not at all satisfactory, over 40 horse- 
power being required to drive the fan. A little later 
Mr. Davidson, of the Sirocco Works, Belfast, informed 
him that he, Mr. Davidson, had also tried experiments 
with a fan on locomotives, but warned him to keep 
off the idea, as it would not work. The conclusion 
was that the blast was a very efficient part of the 
engine. The blast pipe should therefore be designed 
to suit the boiler; that was to say, to enable steam 
to be kept whatever class of coal was being burnt. 
As the quality of the coal differed from time to time 
this implied a small margin in the size of the pipe. 
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But with the exception of this margin, he could not 
see why the blast pipe should deliberately be made 
bigger than was required to keep steam in order that 
come of the exhaust might be utilised in a feed heater. 
As regarded heating the feed by the waste heat he 
would point out that according to Fig 2 of the paper 
greatest amount of waste heat arose from the 
unburnt fuel. This heat could not be recovered in 
a feed heater; nevertheless, he would suggest that 
<omething might be done to take: advantage of it. 
As for the heat lost in the waste gases, he held that 
the greatest saving was obtained by utilising it in a 
superheater and not in a feed heater. His railway 
did not find the upkeep costs of its superheater engines 
to be at all great. The economy increased as the 
temperature to which the steam was superheated was 
increased. Limiting conditions were only reached 
when the temperature caused trouble at the glands 
and with the lubrication. On the Great Central 
engines, however, no trouble was experienced with 
temperatures of about 630 deg. to 650 deg. Fah., 
although he would not like to say how near they were 
to the limit. The authors said that they preferred 
pumps to injectors for feeding the water. He could 
not quite agree with them. A pump would perhaps 
respond more readily to the driver's will, but with 
a modern injector all demands from the maximum to 
the minimum could easily be met. 

Mr. W. A. Lelean, of Messrs. Rendel and Robertson, 
consulting engineers, Westminster, related the expe- 
rience of his firm with regard to superheater practice. 
They found, he said, that the concensus of opinion 
was in favour of the smoke tube form of superheater. 
To prevent the burning of the superheater tubes 
when steam was shunt off some form of automatic 
damper seemed desirable, although in some cases 
no damper at all was employed. They further found 
that steel superheater tubes were nearly always 
thought necessary, and that piston valves were almost 
invariably specified. Forced lubrication was com- 
monly adopted in superheater engines, although in 
America the ordinary sight-feed system of lubrica- 
tion was frequently used. In connection with a 
certain design of engine of the 0-6-0 class they had 
found that the addition of a superheater and its 
details added 1-3 tons to the total weight. All this 
additional weight fell, of course, on the front end, but 
any trouble from this cause was avoided by shifting 
the boiler back 6in. Finally, by the adoption of 
superheaters boiler pressures could in general be 
reduced by about 20 Ib., with a consequent saving in 
the upkeep costs and an increase in the life of the 
parts. How much the latter advantage counted 
for might be judged by some figures relating to the 
life of locomotive fire-boxes which he was in a position 
to give. With a boiler pressure of 180 lb. the life of 
the fire-box might be put at three years ; with 160 Ib., 
six years; and with 140 lb., as in some of the earlier 
locomotives, ten years. 

Mr. H. N. Gresley, locomotive superintendent of 
the Great Northern Railway, turning to the section 
of the paper dealing with the subject of superheating 
in general urged that less attention should be paid 
to the efficiency of the boiler alone and more to that 
of the boiler and engine combined. On the Great 
Northern Railway 300 deg. of superheat, equivalent 
to a steam temperature of about 700 deg. Fah., was 
commonly employed without any signs of trouble 
with the lubrication, so that Mr. Smith could quite 
safely go a little bit beyond the 630 deg. which he had 
mentioned. As regarded the exhaust steam injector 
and the 9 per cent. economy which the authors claimed 
for it, he agreed with Mr. George Hughes that the 
saving ordinarily obtained was less than this. The 
employment of dampers on superheater engines could 
be obviated and the tubes kept cool when the engine 
was coasting if the snifting valve were so arranged 
as to draw its air through the superheater tubes. 
This plan had the additional advantage that it re- 
sulted in the cylinders being kept warm instead of 
being cooled by the incoming air. It was to be 
remembered that all experimental appliances on 
locomotives had a tendency to give good results 
when being watched and afterwards in regular service 
to be more or less disappointing. He himself had 
experimented for three months with a superheater 
engine, and over a long mileage found that the con- 
sumption of coal worked out at 301b. per mile. 
Afterwards when the engine was put into general 
service its consumption for the same load as before 
rose to 40 lb. Reliance, it should be most strongly 
urged. should not be placed on the results of experi- 
ments which had been too closely watched. 

Mr. A, J. Hill, locomotive superintendent of the 
Great Eastern Railway, agreed with the preceding 
speaker as to the desirability of judging the efficiency 
of the engine as a whole, and of not confining atten- 
tion to the efficiency of the boiler as a steam generator. 
Dealing with the section of the paper devoted to the 
discussion of high-degree feed heating and high- 
degree superheating, he said he could not see the 
reason why high-degree feed heating when com- 
bined with superheating should result, as the authors 
said it did, in a reduction of the superheat. In 
the sentence immediately succeeding that to which 
he had referred it was stated that superheater engines 
were commonly fitted with piston valves, and that to 
these part of the performance of the engine should 
rightly be credited, instead of the improvement 
being wholly imputed to the superheating system. 
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He himself had experimented with superheater 
engines having piston valves in some cases and slide 
valves in other. He believed, too, that Mr. Hughes 
on the Lancashire and Yorkshire Railway still con- 
tinued to use ordinary dee-slide valves on some 
superheater engines. Piston valves were by no means 
absolutely essential in all cases. In particular, it 
was not worth while adopting them when an existing 
locomotive was to be fitted with a superheater if 
to do so meant replacing the cylinders. From his 
experiments he could say that not more than 1 to 
14 per cent. of the improvement noticed in superheater 
engines could be attributed to the adoption of piston 
valves. As regarded Mr. Churchward’s suggestion, 
he would say that the weight of the trial engine 
would have carefully to be considered, as all British 
railways were not as favourably situated as the 
Great Western or North-Western in the matter of 
the maximum weight of locomotive allowable. 

Mr. W. A. Stanier, divisional locomotive superin- 
tendent, Great Western Railway, said that the 
authors had omitted to refer to the size of their 
cylinders and blast pipes. Both items had a con- 
siderable efiect on the steaming of the boiler. When 
superheated steam was used it was usually necessary 
to reduce both the size and the height of the blast 
pipe. It was an old saying among locomotive drivers 
that to make the boiler steam well it was necessary 
to have a bright fire under the door. To “have a 
bright fire under the door” one had to draw the 
blast through the bottom smoke tubes. It followed, 
therefore, that these tubes in particular should not 
be obstructed by anything in the smoke box. With 
reference to the use of flat valves on superheater 
engines, he would say that a number of the older 
classes of superheater engines on the Great Western 
had been fitted with such valves. At low degrees 
of superheat they gave no trouble, but at high degrees 
difficulties arose with the bronze of which the valves 
were constructed. 

Mr. P. J. Cowan, part author of the paper, was then 
called upon to reply to the discussion. They, the 
authors, were greatly gratified, he said, by the reception 
which had been accorded the paper, and all the more 
so in view of the fact that at first they had thought 
the paper would be of more interest to engineers in the 
Colonies than to those at home. With reference to Mr. 
Churchward’s remarks at the previous meeting 
regarding what he thought was the excessive loss 
attributed in Fig. 2 of the paper to unburnt fuel, 
he could only say that Fig. 2 was based on the results 
of the St. Louis tests, and that in 1906 Mr. Church- 
ward himself had recommended members of the 
Institution *‘to get a copy of these valuable tests, 
which were to his mind the best that had ever been 
made.’ He would suggest, however, that Mr. 
Churchward might be able to give railway engineers 
something even better than the St. Louis results. 
The difficulties in the way of carrying out the scheme 
of the trial locomotive were manifest. But the 
Great Western Railway possessed the only locomotive 
testing plant outside America, and he would therefore 
submit that the Council might approach the Great 
Western Company with a view to the institution of a 
series of tests on representative British engines. 
The costs of the experiments might be defrayed 
out of the common fund suggested by Mr. Church- 
ward for the trial locomotive. Mr. Churchward, 
basing his calculations on Fig. 6 of the paper, had 
said that on the four hours’ non-stop run from London 
to Plymouth there should, according to the data 
of the paper, be something like 5 ewt. of cinders 
produced*, and had expressed his surprise at the 
magnitude of this figure. He (Mr. Cowan) did not 
think the figure excessive. It might be that nothing 
like a quarter of a ton of cinders was found in the 
smoke-box at the end of the run, and it might be 
that there was no excessive display of “ fireworks,” 
as Mr. Churchward put it. Much small coal, however, 
could pass direct from the fire-door into the tubes 
and up the chimney without being ignited. That 
this was possible had been shown by Mr. Marsh, 
who had estimated the velocity of the air through the 
fire-door at as high as 65 miles an hour. The glowing 
cinders ejected from the chimney were really only a 
small part of the total loss. He ventured to think 
that the loss due to black cinders was not fully 
realised. As regarded the objection to superheaters 
and feed-water heaters raised by Mr. Churchward 
on the score of weight, he was of the opinion that a 
railway which could run an engine like the Great 
Bear had certainly got sufficient margin on many of 
its other locomotives for the addition of the com- 
paratively small weight involved in the devices. 
Mr. George Hughes, in comparing the economies of 
the high-degree feed-water heaterengine, the moderate- 
degree feed heater and superheater engine and the 
high-degree feed-heater and superheater engine, had 
extracted from the paper the figures 27, 30-8 and 
29 per cent. as the respective economies. He had 
suggested that the 3 per cent. or so of extra economy 
obtained from the two last types was not worth 
the additional trouble and complication involved. 
They would point out, however, that the extra 
economy was really much greater than 3 per cent., as 
the figure of 27 per cent. given in Table III. of the 
paper was, for reasons stated in the text, probably too 
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high a value to put upon the economy of the feed- 
heater engine. Further, the comparison with the 
figure of 30-8 per cent. was not allowable because 
the coal consumption upon which this figure was 
based included that used for lighting up the fire, 
for light mileage, &c., while the other did not. 
But apart from these matters the engravings accom- 
panying the paper showed that, far from there being 
any additional complication involved in securing the 
extra “3” per cent. economy, there was actually less. 
[Compare Figs. 20-23 with Figs. 34-35 in our last 
issue.] Mr. Cowan then passed on to consider the points 
raised in the discussion concerning the exhaust. 
By means of a series of lantern slides, he demonstrated 
the advantages derived from the use of large nozzles 
and small back pressures, conditions which, he said, 
the arrangements described in the paper went some 
way towards meeting. To his mind, he continued, 
the blast was a very inefficient device. The back 
pressure horse-power lost in creating the vacuum 
was very great and the efficiency of the arrangement 
was probably round about 5 per cent. If, therefore, 
part of the steam was withdrawn from the exhaust 
and used in a feed-heater, the efficiency of which would 
be, say, 70-80 per cent., it stood to reason that con- 
siderable economy was to be expected. The systems 
described in the paper not only made the engines 
freer, but substituted an efficient method of using 
part at least of the exhaust steam. 

Further reply to the discussion was reserved for 
publication in the “ Proceedings.” The President, 
Sir H. F. Donaldson, announced that the anniversary 
dinner would take place on Thursday, the 17th inst., 
at the Hotel Cecil, London, and that on the following 
evening, the 18th, an ordinary general meeting would 
be held, at which he would deliver his presidential 
address. The meeting then terminated. 





140,000-VOLT ELECTRIC TRANSMISSION LINE. 
No. II.* 


THe 140,000-volt transformers are the highest 
voltage transformers ever used for commerical service. 
They are of the oil-insulated and water-cooled type ; 
the units are single-phase, of 3000 kjlovolt-ampére 
capacity, and connected in delta to form 9000 kilovolt- 
ampére banks. They are of great size, each unit 
being 5ft. by 124ft. in plan, with a height of 20ft. 
over the high-tension leads, and the three units 
are spaced at llft. centres. Each tank contains 
about 9000 gallons of oil. There is a complete 
system of oil and water piping, and provision is made 
for filtering the oil to remove moisture or impurities. 





Fig. 8—TWO 140,000-VOLT TRANSFORMERS 


The oil is drained from the transformer to two 
storage tanks, passed under 200 Ib. pressure through 
filter paper, and returned to the tank by a motor- 
driven pump. The transformer tanks are earthed 
only through their pipe connections. These trans- 
formers were subjected to a high-potential test of 
280,000 volts” applied between the primary and 
secondary winding, which was earthed to the core ; 
also an induced voltage test of twice the normal 
voltage across the full winding. The former test 
was applied for one minute, and the transformers 
withstood both tests satisfactorily. The entrance 
bushings are similar to those of the oil switches 
described below. ‘ 

The bus-bar piping noted above, together with the 
transformers and oil switches, are shown clearly 
in the view of the Zilwaukee sub-station, which is 
mentioned later. In Fig. 8 are shown one of the 
assembled transformers and one in course of assem- 
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blage. Some of the transformers at this sub-station 
reduce the current down to 370 volts. The trans- 
formers at the Owosso sub-station are of more than 
ordinarily complicated design, owing to the fact that 











| four times as high as the full-load current. 





It is 
| of the tank type, with two breaks in series in each 
phase, the distance of break being 2ft. The three 
tanks are 4ft. by 8ft. in plan and 12ft. high, each 
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Fig. 9—OIL SWITCH FOR CONTROLLING 140,000-VOLT CURRENT 


they embrace six distinct secondary windings, as 
follows :—One winding for 1000 kilvolt-ampéres at 
5500 volts, one for 1500 kilovolt-ampéres at 44,000 
volts, and four for 125 kilovolt-ampéres each at 370 

















Fig. 10—ENTRANCE BUSHING 


volts, so that power can be taken off simultaneously 
at all these voltages. 

Adjacent to the transformers is the main switch 
for handling the outgoing 140,000-volt current 
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Fig. 11-CHAMBER FOR BUSHING3 
delivery to the transmission line. This is shown in 


Fig. 9, and is an oil switch of the three-pole non- 
automatic type, operated by hand. It is of sufficient 


capacity to break 100 ampéres per phase, which is 


containing 820 gallons of oil. The high-potential 
test for the switch was 465,000 volts. The switches 
are closed by hand by a tandem mechanism in which 
the operating handle moves through an are of 180 
deg., and they are opened by pressing a button in the 
handle. While these~switches are non-automatic, 
others open automatically on overload, and are 
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Fig. 12—BUSHING AT POWER STATION 


actuated by a series trip, which acts directly upon the 
locking latch. 

The entrance bushings for the terminals and 
contacts of the transformers and switches are of a 
type which consists essentially of a central conductor 
surrounded by a semi-fluid composition contained in 
an insulating shell. This shell is composed of porce- 


os tron Flanged Ring 
Porcelain Disks and Petticoats 


























§- is iia ‘io aimcna ais LIN? 


Yi) VI MM kif, Ys Composition Wh AA pp 
oe 



































Witt, 


| PO vr Y/, 
WU SYli‘é‘r \ oll Cg 
SS i Y Y RAK“ 





\e__ Outdoor Portion 





Indoor 
Portion 


“Tue Encineer™ Swain Sc 


| 
Fig. 13—CONSTRUCTION OF BUSHING 
| lain end pieces and a series of alternate non-carbonis- 
| ing rings and treated barriers. The rings and the 
composition have high di-electric strength. The 
barriers between the rings are of large diameter, and 
resist static surface discharge, thus increasing the 


are-over voltage. The composition in the shell 


contains a number of insulating cylinders, which are 
concentric with the conductor; these distribute 
potential strains on the interior of the bushing, and 
also increase the strength against rupturing. The 
conductor which passes through the bushing serves 
as a bolt to hold together the rings, barriers, and end 
piece. At the middle of the bushing is an iron 
flanged ring, which supports the bushing when in 
place, this ring fitting upon the top of the tank and 
being bolted to it. With this arrangement the bush 
ing is easily removed for inspection and replaced. 
These transformer and switch bushings have a length 
of about 4ft. One of them is shown in Fig. 10. 
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| Fig. 14—ZILWAUKEE SUB-STATION A) 
| 
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The cables leave the generator room through 
| insulator bushings fitted to steel frames, which form a 
| triangular chamber on th? outside of the building, 
| there being suitable openings in the side wall to 
}accommodate the bushings. The frames carry a 
| sheathing of concrete or steel panels, which form an 
| enclosed chamber, as in Fig. li. These bushings are 
| 10}ft. long, and are of generally similar construction 
| to those described above, except that, as the lower 
| 6ft. of the bushing is outdoors, this portion is com- 
| posed of porcelain discs. The bushings are tested 
to three times the normal operating voltage. One 
| of these immense bushings is shown in Fig. 12. while 
| Fig. 13 illustrates its construction, as described 
|above for the switch bushings. The cast iron ring 
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Fig. 15—TANK FOR LIGHTNING ARRESTER 


6ft. from the end engages the steel frame mentioned, 
so that the bushing is at an angle of 45 deg. from the 
horizontal. This arrangement—Fig. 11—is em- 
ployed at the generating station and the Zilwaukee 
sub-station. At the Flint station, at the end of the 
line, however, the bushings are vertical, being 
set in the roof of a chamber projecting outside the 
wall of the building. 

The outdoor end of the inclined bushing is about 
6ft. above the ground, and from this the cable is 
carried up in a loose loop to the end of a ten-dis¢ 
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on insulator, which is attached to the wall 


SIS ens . A b a 
oe building and projects horizontally from it. 


of the 


Krom this insulator the cable is led to the steel tower | 


from which the various cables extend on the first 
span of the transmission line. The ; 
has three combination generator and exciter panels, 
one voltage regulator panel, and a swinging bracket 
with synchronism indicator. 

At the Zilwaukee sub-station there are three 
transformers of 3600 kilovolt-ampére capacity, of the 
type described above, two non-automatic oil switches, 
and six cable entrance bushings. The high-tension 
current is led to the main bus-bars, which are of iron 


switchboard | 


{ 
| ing station, and there are two at the sub-station—one 
| on the outgoing and one on the incoming line. These 
are outdoor devices, and are of the aluminium cell 
| type, but differ materially from lightning arresters 
of the same type which have been used for lower 
| voltages. The 140,000-volt arresters require an 
exceptionally great number of aluminium cones or 
| cups, and it was necessary therefore to arrange them 
|in two stacks for each phase, by which means the 
height of the arrester was reduced considerably, 
but each tank is 6ft. by 3ft. in plan. The cones A 
in Fig. 15 for each phase are mounted on an insulating 
| support B, which rests on the bottom of the tank, 
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Fig. 16—ZILWAUKEE SUB-STATION 


pipe. The interior view of this station—Fig. 14— 
shows the transformers in the middle, and the oil 
switches at the left, with cable entrances above them. 
At the right is the switchboard, and in front of the 
transformer is a 500-volt rotary converter of 300 kilo- 
watts for tramway service. From this station current 
at 10,000 volts and 20,000 volts is distributed, and 
140,000-volt current is passed on to the continuation 
of the transmission line. An exterior view of this 
sub-station is shown in Fig. 16, and this shows the six 
cable bushings in their penthouse chambers ; three are 
th: inlets for the cables from the generating station, 


and has a cable attached to its base, so that the 
support and its stack of cones can be lifted out and 
handled as one piece. As the insulation for the cones 
is placed within the tank this latter can be grounded, 
which is a feature of advantage with regard to safety. 
The electrolyte partly fills the spaces between the 
cones, as in all arresters of the aluminium type. 
The remaining space between the cones is filled with 
oil, and the entire tank also is filled with oil to within 
3in. of the top; this serves as an insulating and 
cooling medium. Around the stacks of cones are 
placed insulating barriers C, C, which not only 
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Fig. 17—-ALUMINIUM CELL 


and three are the outlets for the cables to the continua- | 
ion of the line to Flint. The former cables come in | 
on the tower at the left, on which are the ten-disc 
insulators and loop cables described above, and they 
are led to the frame carried by the three towers 
at the side of the building, from which they are 
looped down to the cable inlets. From the outlets 
the cables are looped up to this same frame, and 
thence to the top of the head tower at the right, 
'rom which again they make the first 528ft. span to 
the regular line tower. The smaller tower at the 
extreme right is on one of the distribution lines of 
lower tension. 

A lightning arrester is fixed just outside the generat- 





| is shown by the drawing Fig. 17, which is reproduced 














LIGHTNING ARRESTERS 


increase the insulation efficiency, but aid in the 


circulation of the oil. ; 
One of these enormous lightning arrester units 


from the American Engineering News, and Fig. 18 
is a view of one of the 140,000-volt horn gaps. The 
cable bushings are of the oil-filled composition type, 
very similar in construction to those for the trans- 


formers, switches, and cable entrances described 
above. As the arresters are installed out of doors, 


however, the upper or exposed section of the bushing 
is made of porcelain petticoat discs so’ arranged as 


At Flint, the present terminus of the 140,000-volt 
transmission line, the company has a steam power 
station, which was built about two years ago to supply 
current for extensive manufacturing purposes. This 
has six water-tube boilers of 600 horse-power each 
and two Curtis turbo-generator units of 3000 kilowatts. 
This plant will be held in reserve to supply the local 


























Fig. 18—HORN GAP OF LIGHTNING ARRESTER 


and long-distance lines in case of interruption to the 
service from the hydro-electric plant. 








THE PRODUCTION OF OXYGEN BY THE LINDE 
AND CLAUDE PROCESSES. 
No-ii.* 


To understand the Claude process of producing 
oxygen from atmospheric air we must refer back to 
our previous description of the Linde apparatus—see 
Fig. 2, reproduced herewith—and dwell for a moment 
on a fundamental feature of the parent process 
which we have not so far explicitly mentioned. 

When the Linde apparatus reaches its steady state 
there is, as we have already explained, a constant 
stream of liquid air emerging from the pipe J on to the 
top tray in the rectifying column. Simultaneously 
practically pure liquid oxygen is present in the receiver 
G. The gas evaporating from this liquid and ascend- 
ing the column is therefore practically pure oxygen. 
It follows then that at the foot of the column the tem- 
perature is that corresponding to the boiling point of 
liquid oxygen at atmospheric pressure—say, — 296-5 
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Fig. 2 (REPRODUCED) 


deg. Fah.—and at the top the temperature is that of 
the liquid air. The latter temperature may be taken 
as identical with the boiling point of liquid nitrogen 
under atmospheric pressure—say, — 320 deg. Fah. 
Intermediate between the top and the bottom of the 
column the temperature lies between these limits. 
There is thus a “‘temperature gradient” set up in 
the rectifier, the lowest temperature being at the top 
and the highest at the bottom. The establishment 
and maintenance of this temperature gradient are 
essential features of the Linde rectification process, 
and must be considered a little more closely before 
the Claude improvements can be properly under- 
stood. 

In Fig. 4 a diagram is given illustrating the funda- 
mental points graphically. Let us suppose that we 
have a closed vessel partially filled with a mixture 
of liquid nitrogen and liquid oxygen, and that the 
temperature of the vessel is somewhere between the 
boiling point of liquid nitrogen and the boiling point 
of liquid oxygen. The space above the level of the 





to shed the water. The centre terminals are 6ft. 
long and the line terminals 9ft. long. 





liquid will contain a vapour composed of a mixture 


* No. 1. appeared April 4th, 
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of gaseous nitrogen and gaseous oxygen. At first 
sight this is not what we would expect to find. The 
temperature of the vessel is above the boiling point 
of nitrogen. Why, therefore, should some of the 
nitrogen still be liquid? The temperature of the 
vessel is below the boiling point of oxygen. Why, 
therefore, should some of the oxygen be gaseous ? 
We do not know whether these questions have as 
yet been satisfactorily answered, nor for our present 
purpose do we require to know the answer. It is 
clear, however, that the quantity of liquid nitrogen 
which otherwise would be gaseous at the given tem- 
perature is in some way balancing the quantity of 
gaseous oxygen which otherwise would be liquid. 
Accepting the phenomenon without further remark, 
let us note what experiment tells us about the com- 
position of the liquid and its vapour. This informa- 
tion is embodied in Fig. 4. It is clear that if we start 
with a liquid containing 0 per cent. oxygen—i.e., con- 
taining 100 per cent. nitrogen—the vapour produced 
will contain 100 per cent. nitrogen. This vapour, 
we know, will be driven off at -— 320 deg. Fah. 
Again, if our liquid contains 100 per cent. oxygen the 
vapour produced wiil also contain 100 per cent. 
oxygen. It will be driven off at - 296 deg. Fah. 
In both cases the temperature will remain constant 
until all the liquid has been evaporated, just as in the 
case of water. If, however, our liquid is initially 
composed of n per cent. of oxygen and 100-~» per 
cent. of nitrogen, matters are quite different. The 
vapour driven off at first will contain m per cent. 
of oxygen and 100 —m per cent. of nitrogen, and m 
will in general not be equal to n. It will, in fact, be 
lower than n.- Thus, if n = 21—that is to say, if 
our liquid has the same percentage composition as 
the atmosphere—the vapour driven off at first will 
contain only 7 per cent. of oxygen, as shown by the 
point A on the diagram, Fig. 4. Again, for m to be 
21—that is to say, in order to obtain a vapour having 
the same composition as the atmosphere—we would 
require to start with a liquid containing 48 per cent. 
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compositions of these liquids are somewhere between 
pure nitrogen on the one hand and pure oxygen on 
the other. So, too, their boiling points are inter- 
mediate between - 320 deg. and — 296 deg. As 
indicated on the diagram, the boiling point for the 
liquid containing 21 per cent. of oxygen is about 
— 315 deg. and for that containing 48 per cent. 
about — 308 deg. Fah. 

It is obvious that if a liquid containing n per cent. 
of oxygen produced a vapour containing m per cent. 
of oxygen, the percentage composition of the liquid 
towards the end of the evaporation would be the same 
as at the beginning, provided m were equal to n. If, 
on the other hand, m is less than n the liquid will be- 
come increasingly rich in oxygen as the evaporation 
proceeds. For instance, let us start with a liquid 
containing 21 cubic feet of oxygen and 79 cubic feet 
of nitrogen. Then, according to the diagram, by the 
time we have evaporated 1 cubic foot of the liquid we 
have removed from the liquid 0-07 cubic foot of 
oxygen and 0-93 cubic foot of nitrogen. Out of the 
99 cubic feet of liquid remaining 20-93 are thus 
oxygen and 78-07 are nitrogen. In other words, the 
percentage of oxygen in the liquid has risen from 21 to 
21-14 and that of nitrogen has fallen from 79 to 78-86. 
Since the oxygen percentage has thus increased, it is 
clear that the boiling point of the liquid will have 
risen. Hence, unless the temperature at which the 
evaporation is commenced is increased as time goes 
on, the liquid will cease to evaporate. 

With these remarks in view, let us turn once more 
to Linde’s rectification process, as illustrated in Fig. 2. 


At the top of the column issuing from the pipe J | 


we have liquid air at a temperature of about — 320 deg 
Fah. As it falls down the column it experiences the 
influence of the temperature gradient and its tempera- 
ture rises until it reaches the boiling point of liquid 
air, namely, —315 deg. Evaporation commences 
and vapours are driven off containing 7 per cent. 
of oxygen. The composition of the liquid begins to 


change, its percentage of oxygen increases, and its 
boiling point rises. 


The temperature gradient is, 











| 
however, also rising, so that the descending stream | 
of liquid is being continuously evaporated from the | 
top to the bottom of the column. 
Side by side with this process another is going on, | 
namely, the condensation of the gaseous oxygen | 
ascending from the receiver. How do these two | 
processes affect one another and what is the net com- | 
position of the vapour at any given point in the | 
column ? The mechanism of the interchange which | 
goes on is difficult to state in concise and exact terms, 
but is not very abstruse. The total result is simply 
this, that at any given point in the rectification column 
the composition of the resultant vapour and the com- | 
position of the resultant liquid are functions of the | 
temperature of the point, the relationship being as 
exhibited in Fig. 4. In other words, if a liquid con- | 
taining n per cent. of oxygen and 100—~n per cent. 
of nitrogen be intimately mixed with a vapour con- | 
taining m per cent. of oxygen and 100 — m per cent. | 
of nitrogen and with another vapour consisting of 
100 per cent. oxygen, simultaneous condensation | 
and evaporation will proceed until a resultant liquid | 
and a resultant vapour are formed, the compositions 
of which are as indicated in Fig. 4 under the tempera- 
ture at which the mixing process is conducted. 
When the steady state has been reached the vapour 
in the rectification column has a constant composition 
at any given point. It is pure oxygen at the foot and | 
at the top is a mixture of 7 per cent. oxygen and 
93 per cent. nitrogen. Intermediate between the | 
top and the foot the vapour is richer in oxygen. The | 
vapour is therefore drawn off at the top of the column, 
for it is here that the oxygen percentage is least. It 
will be noted that the vapour drawn off into the pipe | 
K, Fig. 2, is not pure nitrogen. It contains 7 per cent. | 
oxygen. In other words, it contains that percentage | 
of oxygen which is found in the vapour arising from | 
liquid air. This loss of oxygen cannot be avoided | 
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enters the system at D and passing down the reverse 
flow cooler E, reaches the point 8. As the by-pass 
is a blind pipe for the time being all the compressed 
air has to find its way through the expansion engine, 
This engine is coupled to a dynamo, so that the com. 
pressed air expanding within its cylinder is made to 
do external work. The temperature of the exhaust, 
is therefore rendered low. The cold expanded air 
flows into a vessel U, from which two tubes pass 


| upwards into a vessel V, which in turn is connected 


by two tubes passing downwards with an annular 
vessel W. From W the cold air flows past the valve 
X, wide open at this time, up the pipe J, and into the 
interior of the rectifier. Part of the cold air leaves 
the vessel U by an alternative route consisting of a 
pipe Z leading from the foot of the vessel U through a 
wide open valve Y into the rectifier. Both portions 
of cold air leave the rectifier by way of the pipe Kk, 
and flowing through the outer chamber of the liqueticr, 
reach the reverse flow cooler E, whence they are ¢on- 
ducted by the pipe M back to the compressor, | js 
clear, then, that the compressed air delivered to the 
expansion engine becomes progressively cooler as 
time goes on, and that the expansion engine is fulfil|- 
ing precisely the same duty as the throttle valve H, 
Fig. 2, of the Linde apparatus. It is also clear that 
during this preliminary stage of the operations the 
rectifying column, the vessels U, V, W, and ihe 
liquefier are all being cooled down by the cold exhaust 
of the expansion engine. 

When the liquefier has been cooled sufficient!) 


| the valve T is opened and compressed air is by-passed 


from the point 8. Thisair on issuing from the throttle 
valve T is converted into liquid, and as such is carried 
along the exhaust pipe by the exhaust from the engine 
into the vessel U. It is not, however, allowed to 
remain here, but is swept up the pipe Z by the exhaust 
into the interior of the rectifier. Falling downwards 
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Fig. 5—THE CLAUDE OXYGEN PLANT 


in the Linde process. For it will be seen, if our 
explanation has been followed, that to obtain a less 
percentage of oxygen in the nitrogenous vapours 
drawn off through the pipe K we would require to 
have something else than liquid air issuing from the 
pipe J. We would, in fact, need to have a liquid 
richer in nitrogen and poorer in oxygen than is liquid 
air. We are, however, compelled to work with liquid 
air, and are therefore forced to be content with a loss 
of 7 per cent. oxygen in the separation process. 

It is in this matter that the Claude improvements 
are to be found. Broadly speaking, the Claude pro- 
cess consists of dividing the liquid air before it reaches 
the rectification column into two portions, one poorer 
in oxygen and the other richer in oxygen than the 
original liquid air. Each portion is introduced into 
the rectification column at the point on the tempera- 
ture gradient corresponding to its respective boiling 
point. The nitrogenous vapour carried off in the 
process still contains oxygen, but the percentage is 
less than in the Linde process, and, in fact, corresponds 
with the percentage contained in the evaporate of the 
liquid fraction poorest in oxygen. 

A diagram of the Claude process drawn so as to be 
readily comparable with our diagram of the Linde 
process, is given in Fig. 5. It will be noticed that up 
to the point S, Fig. 5, is similar to Fig. 2 At this 
point a branch pipe passes upwards and leads into a 
vessel called a liquefier. The main pipe at 8S, however, 
turns down arid leads into an expansion engine, the 
exhaust from which is conducted to the rectification 
column. The by-pass going through the liquefier 
joins up to the exhaust pipe of the expansion engine 
through a throttle valve T. Let us suppose that this 
valve is shut so that the liquefier is out of action. 
Let us also suppose that the valves A, B, and C are, 
as before, shut initially. 

Under these circumstances air from the compressor | 


it starts to collect in the receiver G round the pipes 
leading into and out of the vessel V. When sufficient 
liquid air has collected in the receiver the valves 
A, B, and C are opened and the valves, X, Y partial) 
closed so as to produce a throttling action. 

Under the circumstances the compressed air enter 
ing at D flows through both coolers E N, reaches the 
point 8S, and divides, part going through the liquefier 
and part through the expansion engine. The two 
portions unite in the exhaust pipe and reach the 
vessel U partly as liquid and partly as gas. This 
saturated vapour passes up the innermost pair of 
tubes into the vessel V. In so doing it is cooled by 
the surrounding liquid air and suffers partial condensa- 
tion. Since oxygen is more readily condensible than 
nitrogen it is clear that the liquid condensed at this 
stage will be richer in oxygen than is liquid air. Such 
rich liquid falls back into the vessel U. The remain- 
ing gaseous portion of the air is naturally poorer in 
oxygen and richer in nitrogen by the result of this 
partial condensation. From the vessel V it flows 
down the outer pair of tubes into the annular chamber 
W. Further condensation takes place, and as 4 
result a liquid poor in oxygen collects in the chamber 
W. Under the pressure of the exhaust of the expan- 
sion engine the liquids rich in oxygen and poor in 
oxygen are forced up the pipes Z and J respectively 
past the throttle valves Y and and X into the rectifier. 
It will be noticed that the pipe J enters the column 
at the top and the pipe Z, about halfway down. 
Inside the column the two portions of liquid come 1" 
contact. with the vapours arising from the liquid #1" 
in the receiver G. An exchange takes place, the 
ascending vapours growing richer in nitrogen and 
the descending liquids richer in oxygen. As time goes 
on the liquid in the receiver G loses more and more 
nitrogen until, when the steady state is reached, ib 
is pure, or practically pure oxygen, just as im the 
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case of the |Linde” apparatus already described. 

With the attainment of this stage a temperature 
yradient has been definitely established within the 
rectifier. At the foot there is the temperature corre- 
sponding to the boiling point of liquid oxygen under 
atmospheric pressure. At the top there is the tem- 
perature corresponding to the boiling point of the 
iiquid ascending the pipe J. As this liquid is poorer 
in oxygen than is liquid air the temperature at the top 
of the Claude rectifier will be less than at the top of the 
Linde. Between the top and the bottom of the 
Claude rectifier there is one point on the temperature 
gradient which corresponds with the boiling point 
of the liquid ascending the pipe Z—the liquid, that is, 
which is rich in oxygen. Care is taken that the pipe 
Z is arranged to enter the column just at this point. 

In practice it is found that out of every three 
volumes of air, measured in the liquid state, entering 
the vessel U one volume passes up the pipe Z as rich 
liquid and two up the pipe J as poor liquid. The 
composition of the rich liquid is roughly half oxygen 
and half nitrogen, while that of the poor liquid is 
about 6 per cent. oxygen and 94 per cent. nitrogen. 
The rectification process is precisely the same funda- 
mentally in the Claude plant as in the Linde. At any 
point on the temperature gradient the composition 
of the vapour is in accordance with the data of Fig. 4. 
It follows, then, that at the top of the column, where 
the liquid contains, as we have said, only 6 per cent. 
oxygen, the vapours driven off contain about 2 per 
cent. oxygen and 98 per cent. nitrogen. These nitro- 
genous vapours are carried off along the pipe K and 
pass in succession through the outer jackets of the 
liquefier, and the reverse flow cooler E, being finally 
allowed to escape. They contain 2 per cent. oxygen, as 
compared with the 7 per cent. of the Linde process. The 
oxygen gas is drawn off from the receiver G by way 
of the pipe Q, and after being passed through the outer 
jacket of the reverse flow cooler N, is conducted by 
the pipe R to a suitable holder. 

At the Rosehill Works, Polmadie, Glasgow, where 
our representative studied the Claude apparatus, 
the plant is driven by a 120 horse-power suction gas 
engine. About 66 per cent. of this power is required 
tor the actual oxygen plant. The preliminary extrac- 
tion of carbonic acid and moisture from the air to 
be treated follows the same course as at- Westminster. 
One notable difference, however, is the omission of 
the fore-cooler or preliminary refrigerating machine. 
With the Claude process such an auxiliary is unneces- 
sary, because of the efficiency with which the expan- 
sion engine does its work. The Claude apparatus, 
like the Linde, becomes frozen up after six or so days’ 
running, and for the same reason. It is therefore 
customary to erect it in duplicate. At Glasgow the 
output of each plant is about 1400 cubic feet of oxygen 
per hour. 

Having extracted the oxygen from the atmosphere 
the next process is to compress and bottle it. This 


is done in certain machines which need not here be 
described. A point of interest, however, is the 
cylinder employed for transporting the gas. ‘The 
inaterial employed is weldless mild steel. The bottling 
pressure is high—-120 atmospheres—and as a large 








factor of safety is insisted upon, it comes about that 
the gas is supplied in a receptacle some ten times as 
heavy as itself. Considerations of freight charges 
at one time threatened to introduce a weight-cutting 
competition into the trade. Such a_ proceeding 
would have entailed considerable risk to the public, 
but in 1896, after a Home-office Committee had 
investigated the matter, recommendations were 
issued which have -up till now successfully protected 
the community from danger arising from this cause. 
In use the cylinders are annealed by the company 
every four years, and once a year are tested hydraulic- 
ally to a pressure of 14 tons per square inch. 

The purity of the gas produced by the Linde and 
the Claude processes is guaranteed as between 98-5 
and 99-5 per cent. It is well known, however, that 
the purity is frequently as high as 99-8 per cent. 
It is claimed that the liquid air process is the only 
means whereby oxygen entirely free from combustible 
residuals can be produced commercially. The 
impurities present can only be nitrogen or the gase« 
of the argon group, all of which are highly inert. 
As a by-product of the process the nitrogen formerly 
blown to waste is rapidly assuming a distinct commer- 
cial value, and it is just possible that in the near future 
the oxygen industry may turn its waste to as much use 
as does the iron smelting and other industries. By 
means of a simple evaporation device several of which, 
are already in use, it is possible without additional 
expenditure of power to eliminate the last traces of 
oxygen from part of the nitrogenous vapours coming 
away from the Linde and Claude rectifiers. In some 
cases special plant has been laid down for the produc- 
tion in the first instance of nitrogen and of oxygen as 
the by-product. The nitrogen thus evolved is 
principally employed, in the production of calcium 
cyanamide, a substance produced in the electric 
furnace by the combination of calcium carbide with 
nitrogen, and in considerable use as a fertiliser. It 
is estimated that by the end of this year factories will 
be erected in Europe capable of supplying by the liquid 
air process sufficient nitrogen to produce a quarter of 
a million tons of calcium cyanamide per annum. 
No factory for the production of this fertiliser exists 
at present in this country, but we understand that 
one may shortly be erected. 

It is also of interest to note that the Linde process 
of producing liquid air has led to a new method of 
producing hydrogen on a commercial scale. In this, 
the Linde—Frank—Caro process, water-gas is the raw 
material. The carbon dioxide, having been removed 
by absorption, the residue containing about 50 per 
cent. of hydrogen is passed under pressure through 
coils surrounded by liquid air and is then fed into a 
separator. The nitrogen and carbon monoxide are 
here condensed out and the hydrogen, the boiling 
point of which is only 36 deg. Fah. above absolute 
zero, is left free to escape to a suitable holder. The 
liquid mixture left over is principally carbon mon- 
oxide and after being restored to normal temperature 
is conveyed to an internal combustion engine, which 
develops all the power required to drive the plant. 

| The commercial outlets for the hydrogen thus pro- 
‘duced are various. 


As an alternative to nitrogen | 





es oS i 


it finds employment in the manufacture of metallic 
filament lamps, being used as an atmosphere in which * 
to prepare and reduce the filament. A smaller outlet 
for the gas is created by the airship and balloon, but 
at present the most promising of its commercial 
applications is its employment as a catalytic reagent 
for the conversion of raw animal and vegetable oils 
into stearine products for edible purposes and for 
the manufacture of soap, candles, and such like goods. 








LAUNCH OF THE ANDREA DORIA. 
(By our Italian Correspondent.) 
Spezia, March 30th. 

Ir any proofs were needed of the feelings of the 
Italian nation in the matter of their navy, it has been 
certainly afforded at the launch of the Andrea Doria 
in Spezia arsenal to-day, a launch witnessed by a 
crowd which, according to official computation, cannot 
have been much inferior to 100,000 people, a large 
proportion of whom had made a more or less long 
railway journey in the almost futile hope of seeing 
anything of the ceremony, and were content to pass 
the night at what is jocularly known in Italian as 
the Albergo della Stelletta (“Star Hotel’), 7.e.. in the 
public gardens. 

The reason of this patriotic enthusiasm, which far 
surpassed even that noticed on the occasion of the 











THE ANOREA DORIA OF 1885 


launch of the Conte di Cavour in 1911, is to be found 
not only in the fact that the Andrea Doria, the fifth 
italian Dreadnought, is the first ship of this class 
launched after the Tripoli campaign, but also in the 
awakening of the Italian people to a clear conception 
of their national responsibilities and in their deter- 
mination to put up with the necessary monetary 
sacrifices in order to attain the ideal of what thev 
intend to remain in the Mediterranean—an unaggres- 
sive but respected Power. 

The new vessel, laid down on March 24th, 1912, 
has been built on the No. 1 slip which, constructed 
fifty years ago and gradually lengthened with the 
increasing proportions of its occupants, has been 
party to so many launches, and among them to that 
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of the old Andrea Doria on November 2Ist, 1885. | 
The comparative dimensions of the two ships, con- | 
structed at an interval of twenty-five years one from 
another, may perhaps be interesting and are given 
below, and are illustrated by the sketches which I 
send you. 

The new super-Dreadnought, designed by the late 
Gen. Edvardo Masdea, of the Navy Constructions 
Staff, is of the Conte di Cavour type, but differs 
in her secondary armament, having sixteen 6in. guns 
instead of eighteen weapons of 43%in., and being 
fitted with two lattice-work jznasts on the principle 
of the American battleship’Wyoming. Her main 
armament of thirteen 12in. guns is housed, as that of 
her predecessors, in five armoured turrets, viz., in 
a three-gun and two-gun turret at bows and stern, | 
and in a three-gun turret amidships ; besides this, | 
she also carries eighteen 3in. guns and four submerged 
torpedo tubes of 17jjin. She is protected by a/| 
Krupp steel belt of 93fin. at the water-line, fining | 
down to 83}in. and 5$in. Her engines of 28,000 horse- 
power are Parsons turbines divided into three groups 
in three separate compartments, and are supplied 
with steam by twenty water-tube Blechynden type 
boilers, half of which are fitted for liquid fuel and | 





Compe ative Principal Dimensions Andrea Doria, 1885, and Andrea 
Doria, 19138. 
Andrea Doria, 1885. Andrea Doria, 1913. 


Length, water-line... ... 328ft. .. S74-5ft. 
Length between perpen- 

ee 5o4 - St. 
Extreme breadth ... ... 65ft. 91 -S6ft. 


he ht, 21,500 tons 
Normal, 22,700 t ns 

Medium draught ... ...  25ft. ... 2B}ft. 
Hors?-power ... 10,200 ... 28,000 | 
Seed .. 6. 5. .... . SO Rnobs .. 22) krots 
Armament 4 guns 13hin. 13 guns 12in. 
2 torpedo tubes 16 guns Gin. 

18 guns 3in. 

$ torpedo tubes 
480 ... 994 


11,204 tons 


Displacement ... 


Crew ... 








PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner.) 
No. V.* 
THE RAILWAYS OF INDIA.—III, 
BOMBAY, BARODA AND CENTRAL INDIA RAILWAY. 
BROAD GAUGE SECTION. 
THE broad-gauge section of the Bombay, Baroda 
and Central India Railway has a route mileage, 








LAUNCH OF THE 


half for ‘mixed combustion.” Her normal fuel 
capacity is about 1000 tons and her estimated speed 
223 knots. 

The religious ceremony, conducted by the Bishop 
of Sarzana in the presence of the King and Queen 
with other members of the Royal Family, was fol- 
lowed by the naming of the ship and the breaking 
of the traditional bottle of champagne by the Queen 











ANDREA DORIA 


including branches, of 1259. The traffic is fairly well 
divided between goods and passenger. The section 
between Bombay and Ahmedabad, which is 349 
miles, of which 247 are double line, has very 
easy gradients, the ruling gradient being 1 in 500 
and, comparatively, very few curves. There is a large 
amount of bridge work on this section, and many of 
the bridges are weak, which necessitates a light type 
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ELEVATION AND DECK PLAN OF THE ANDREA DORIA 


herself. Four hundred and two hands—238 on 
land and 164 on board the vessel—were engaged 
under the directions of Col. Rota, Majors Lardera and 
Pecoraro, Cap. Faleone and others, on the final 
launching operations, which were terminated in 
perfect silence in thirteen minutes, and the vessel 
weighing 7900 tons slid down the ways with extreme 
slowness and took the sea with a remarkable absence 
of wave production. 

The Andrea Doria is well ahead with her machinery 
having her boilers, serew shafts and rudder gear on 
board; the turbines will be fixed immediately. 
The sister ship, the Duilio, will be launched at Castella- 
mare on April 24th. 





of locomotive being used for working the trains. 
The road and bridges are, however, being strength- 


and Igatpuri. 
disbursed, together with the areas of the shops, and the number 
of engines dealt with annually are shown in the accompanying 


and Delhi. The passenger trains are worked throug)- 
out by 4-6-0 engines—see page 386—and the goods 


trains are worked by 0-6-0 engines—see page 
386— except on the heavy length of 120 miles 


over which the goods trains are 
2-8-0 engines weighing 117 tons in working order, 
The Bombay, Baroda and Central India Railway 
has a suburban service at Bombay. Practical), 
a quarter of an hour service is maintained in thi 
Bombay Island during morning and evening. Thes:: 
trains consist of six to eight bogie vehicles, 54ft. lony, 
weighing 220 tons drawn by 0-6-2 tank engine.. 
Welsh coal is used on this service to avoid inco: 
venience to residents along the Queen’s-1oad, whic|; 
runs parallel to the line for nearly three miles. 

Of the 4-4-0 passenger engines ten were built i), 
America thirteen years ago by the Baldwin Company , 
and these engines are still giving good service, thoug!, 
they are found to be higher in fuel consumptio: 
than English engines of the same size. 

The company owns twenty 0-6-0 two-cylind 
compound engines, which have been in service fv; 
twenty years. For some years they were used fv: 
working trains over the heavy section of the lin 
where a good deal of running without steam had 1. 
be done, and this caused the engines to give conside: 
able trouble with cylinders and valves. For the las: 
two years they have been transferred to a leve! 
section of the line, and are giving very good results. 
The figures for the last three months show an econoni, 
of coal consumption of 11 per cent. over 0-6-0 simy|: 
engines working on the same link. 

The company has recently obtained thirtee: 
0-6-0 engines fitted with Schmidt's superheaters, 
and nineteen more will arrive within the next six 
months. These engines are at present working good 
trains between Bombay and Bulsar, a distance 01 
125 miles. They are working on the same link wit!) 
saturated steam engines of a somewhat simila: 
design, and during October and November showed 
an economy in fuel consumption of 16 per cent. 
compared with the saturated steam engines. 

All earriage stock with the exception of some of the 
underframes and all the bogies, wheels, and axles arv: 
constructed at the Parel workshops. These shops 
are situated towards the north of the Island of Bom 
bay, and do all maintenance of engines and rolling 
stock for the line with the exception of a few light 
repairs that are carried on at out-stations. Owing 
to the large increase in the mileage of recent years, 
and the consequent addition of engines and rolling 
stock, the shops have become congested, and new 
wagon shops are being built on a site some half a mil 
from the present shops, and when these are completed 
all wagon work will be done there. The general 
stores, which are adjacent to the existing carriage 
shops, are being removed, and the ground now 
occupied by the stores will be absorbed into the work- 
shops for carriage repair extensions. There are at 
present 4500 men employed in the workshops. Of 
these Europeans number 34, Eurasians 46, and 
Indians 4420. The Bombay, Baroda and Central 
India Railway suffers from being at a great distance 
from the coal-fields, and consequently pays a very 
high rate for its fuel, the price for Bengal coal running 
to about Rs. 14 per ton, Welsh coal Rs. 22 per ton, 
and South African coal has been imported for Rs. 19/8 
per ton. 

For the following notes on the Great Indian 
Peninsula Railway I have to thank Mr. 8. Sargent, 
the locomotive superintendent :- 

GREAT INDIAN PENINSULA RAILWAY. 

The chief workshops of the Great Indian Peninsula Railway) 
are situated at Parel, about 5 miles north of Bombay, having 
been transferred there from Byculla in the year 1878. The) 
cover an area of 1,880,000 square feet—of which 508,840 square 
feet are occupied by roofed structures—and adjoin the main line 
entrances therefrom being provided both at the north and th: 
south ends of the yard. The latter also connects with the 
freight lines, thereby affording direct communication betwee! 
the shops and the landing wharfs and goods depot at Wari 
Bunder. The work of both the locomotive and carriage and 
wagon departments is carried on at Parel. These two depart- 
ments were separated in 1905, new shops for the latter being 
now in course of erection at Matunga, about 2 miles north of 
Parel on the main line. The locomotive department is con- 
siderably handicapped at the present time owing to want of 
space for much-needed expansion. This will be available when 
the new carriage shops are ready for occupation, and the Parel 
depot will be re-modelled as a purely locomotive depot. 

Schemes for the rebuilding of many of the present shops and 
the provision of a new erecting shops are now under considera- 
tion, with a view to centralising as much as possible the loco 
motive repair work of the system and reducing some of the sup- 
plementary depots referred to below. The schemes under 
consideration provide for the complete electrification of the 
workshops. The conversions of the existing cranes in the 
foundry, boiler, and erecting shop are well in hand, the plant 


for generating the power required being already in the country. 


Thix plant will eventually be housed in the central powe! 


station for which the above-mentioned schemes provide. 


The locomotive department, in addition to the Pare! shops, 
possess extensive repairing depots at Jhansi, Bhusawal Lonavla, 
The steffi émployed at each, amount of wage 


ened, and within the next year it will be possible to | statement. 


work the heaviest engines over 200 miles of this 
section ; 4-4-0 engines are now used for working 
passenger trains, and take loads up to 325 tons 
behind the tender. On the section from Baroda to 
Delhi the gradients are heavier, but even here on only 
one section of 120 miles are grades met with steeper 
than | in 200, and on this length a ruling gradient 
of 1 in 125 is experienced on the down direction. 
Heavier types of engines are used between Baroda 


of Bombay for their water supply. Mains 


The locomotive workshops are of course, chiefly employed 


in repairing and reboilerirg locomotives and erecting new engine 


to be placed upon the line. In this conrection it may be state:| 


that the preseat engine stock is 1034 (including all duplicate 
and shunting engines), and fifty more are expected this yeur 
The department, in addition, undertakes the repair of al! 
travelling cranes, steam and hand pumps, and mechanical work 
generally for other departments of the railway and deals witli 


the carriage and wagon signal and interlocking and colliery 
requirements, 

The Parel shops are mainly dependent upon the Municipalit) 
ins are laid in the yard 


connecting with the Vehar and the Tansa Lakes from which 











* No. IV. appeared March 28th. 


sources the Bombay City reservoirs are supplied. 
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BATH-ROOM, SECOND-CLASS 


Lake main is used for fire purposes only, the safeguarding of the 
-hops from fire having received considerable attention during 
recent years. The Vehar main is coupled to a large storage 
tank carried on the columns which support the foundry roof, 
its total capacity being 200,000 gallons. From this tank the 
upply is led to all parts of the shops. The sanitation of the 
shops is excellent, as all latrines, closets, and urinals are con- 
nected direct to the municipal sewers. 

The workmen’s time is recorded by means of the check system. 
ach man on passing through the time office—situated in as 
central a position as possible—-receivez: a check bearing his 
«pecial number, which is, on arrival at his particular shop, 
hung in a glass-covered box, of which his charge-man has the key. 
His presence at work as recorded at the time office duo to the 
rbsence of check from the timekeeper’s boards is afterwards 


verified by an inspection of the check-boxes in the several shops. | 


‘The checks are delivered up by workmen as they leave the 
works, the several charge-men unlocking the check-boxes at 
the appointed hour of departure. This system applies only to 
native workmen, as foremen, assistant foremer, and charge-men 
are on consolidated pay. 

The following is a list with a brief description of the most 
important shops, which constitute the locomotive depot at 
Parel :— 

Smith shop and forge-—The area occupied, including the 
forge, is 27,200 square feet. 
together with one 30 cwt., one 20 cwt., one 15 ewt., four 12 ewt., 
and two 7} ewt. steam hammers. The blast is supplied by one 
No. 5 and one No. 10 Roots’ blowers. The forge proper is 
provided with natural draught created by a chimney stack 
120ft. high. This naturai draught supplies two fagotting fur- 
naces and twenty-four smiths’ hearths in the forge. The above- 
mentioned fagotting furnaces are constructed beneath old 
locomotive boilers, which work at a pressure of 1001b. per 
square inch, and supply the steam blast necessary for the furnaces, 
in addition to assisting a battery of four others which provide 
that required by the steam hammers. In addition to other 
machinery, the forge is provided with three Horsfall’s patent 
bolt-making machines, which manufacture bolts from jin. 
diameter to ljin. diameter direct from the bar with one heat. 
Two jigging hammers are also provided for forming square, 
circular, or other pattern ends on rods or bars. The plate 
furnace adjoins the forge, and is placed under a separate roof. 

Ironfoundry.—The area occupied by the foundry is 15,200 
square feet. Two cupolas are provided, and the output 
“approximates to 7 tons per diem. Material and fuel is raised 
to the charging platform, a height of 20ft., from the ground by 
means of an inclined tramway, up which trollies are hauled by 
a steam winch. Blast for the cupolas is supplied from a No. 5 

toots’ hlower, situated in the pattern shop. Work is under- 
taken here for the carriage and wagon and signal and interlock- 
ing departments. The foundry is served by a 10-ton overhead 
hand crane, in addition to sundry jib cranes. 

Pattern shop.—This shop occupies an area of 2200 square feet, 
and is situated near the ironfoundry. High-speed wood-working 
machinery is in operation. Power is derived from a boiler and 
horizontal engine, which also drives the Roots’ blower for the 
ironfoundry cupolas and the shafting actuating the grindstones, 
which latter, with the loam and sand-mixing machines, are 
placed in a covered structure adjoining the pattern shop. 

Brass foundry.—The area occupied is 6400 square feet. The 
out-turn is about 1 ton per diem. The furnaces are six in 
number, of Fletcher’s natural draught type. 


Fifty smith;’ hearths are provided | 
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DINING CAR 


Tin smith shop.—This occupies a small portion of the foundry, 
40ft. by 20ft. Al! the requirements of the carriage and wagon 
department, as well as the locomotive, are dealt with in this 
shop, such as carriage roof tanks, lamps, trays for axle-box 
lubricating pads and all other tin work. In addition the electro- 
plating plant is installed here for depositing silver on lamp re- 
flectors, upper class fittings, &e. &c. 

Copper smiths and tube shops.—The area occupied is 6400 
square feet. All work connected with the making, setting, 
and brazing copper pipes for locomotive and stationary plant, 
&c., is dealt with here, together with the piecing and testing 
of all boiler tubes, steel, iron and brass. Five brazing furnaces 
are continuously at work for tubes, and a similar number for 
copper piping. A special furnace for dealing with large dia- 
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Millwright. shop—The area occupied is 6400 square feet. 
All cranes, pumps, and shop machinery are repaired here. 
Much work is also undertaken for other departments of the 
railway of a very varied nature. Work of this latter description 
is undertaken on work orders and the particular department 
debited with the cost. 

Boiler shop.—The area occupied is 32,000 square feet. Loco- 
motive and stationary boilers are repaired here, and new 
stationary boilers up to 14 horse-power are manufactured for 
district pumping installations. Occasionally also locomotive 
boilers are manufactured, but, generally speaking, replacement 
boilers for renewing those originally sent out with the locomotives 
are procured from home. The two bays occupied by this shop are 
each served by a 10-ton overhead hand crane. Repairs during 
























































4, Signal & Interlocking Shop. 





4. Botrler Shop. 

















2. Power House. 


12. Machine Shop 


























13. Fitting Shop. 





3. Forge. 
4. Smithy. 
5. Spring Shop. 


7. Pattern Shop. 
8. Iron Foundry. 
9. Brass Foundry. 
10.Tiné Copper Smiths. 


6. iM wright Shop. ae SY oGs (aa ojo 
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/4.. Wheel Shop. 
15. Brass Shop. 
/6. Tender Shop. 
/7. Erecting Shoo 
18. Paint Shop. 

19. Branch Stores. 
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RE-ARRANGEMENT OF PAREL WORKS 


meter pipes is also included in the plant for this shop. The 
blast is supplied by one No. 5 Roots’ blower, which also supplies 
the fourteen smiths’ hearths situated in the boiler shop, and 
referred to later. 

Fitting shop.—The area occupied is 12,800 square feet. All 
connecting-rods, coupling rods, and valve motion work generally 
are repaired here. Air pressure machines are utilised for boring 
out reversing shafts and valve spindle guide brackets subse- 
quent to white metalling up. The brass bushes of the coupling 
rods are pressed into place at a pressure of 14 tons per inch of 
diameter by means of a small hydraulic press. Two machines 
of interest are those whith, by means of an emery wheel revolving 
at a very high rate of speed true up the slide bars for the cross- 
head slippers of the piston motion. They also by means of 
a radius rod attachment can be used for truing up the curved 
faces of the valve motion quadrant links. Drilling machines 
are also provided for dealing with heavy work on the spot. 
Other work undertaken in this shop includes the white metalling 
and linking up of axle-boxes. 








the past eighteen months have been of an especially heavy 
nature, and include the replacing of the lower half of the barrels 
of twenty boilers, due to excessive pitting of the steel plates. 
The tool equipment of this shop comprises, amongst other plant, 
four radial drilling machines, one plate planer, one vertical and 
two horizontal plate rolls, and four shearing and punching 
machines. Fourteen smiths’ hearths are also provided, which 
receive their blast from the No. 5 Roots’ blower previously 
referred to in the description of the copper smith shop. A com- 
plete pneumatic installation has been in use for several years, 
and operates hammers, caulking and chipping tools and drills. 
The air compressors are situated in the machine shop. 
Erecting shops.—The area occupied is 80,000 square feet. 
Five lofty bays are provided for these shops, each 40ft. by 400ft. 
long. The centre bay is occupied by a steam-driven traverser, 
which runs the length of the shop in a pit 3ft. 6in. deep. The 
two bays adjoining are each served by a 40-ton overhead 
travelling crane. There are two crabs to each crane, each 
lifting 20 tons. Repairs to 74 engines can be taken in hand at 
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onee, together with a possible addition of four others if necessity 
arises. The shops are piped for pneumatic tocls and cylinders 
ure bored in place with air-driven machines. Locomotives, 
after having undergone repairs in the erecting shops, are taken 


and engaging circumferentially with the tread of the tire, the 
latter having been previously brought to a dull red heat. In 
addition to two hydraulic presses for inserting and withdrawing 
carriage and wagon axles and crank pins two new up-to-date 

















B. B. & C. |. RAILWAY—O-6-O TYPE GOODS ENGINES. 


These engines have*been fitted with superheaters. Cylinder diameter, 20in.; 
. boiler” working pressure, 160 Ib. per sq. in. 
tractive power at 90 per cent. of boiler pressure, 26,983 lb.: ditto, at 75 per cent., 


27 sq. ft.; diameter of driving wheels, 4ft. 7in.; 


92.85 tons: 


cylinder stroke, 26in.; heating surface, 1195 sq. ft.: grate area, 
te _ weight of engine and tender in working order, 
29 486 1 











B. 8. &C. 1. 

These engices have been fitted with Walschderts’ valve gear. 
area, 32 sq. ft.; diameter of driving wheel, 6ft. 2in.: 
115.8 tons; tractive p wer at 90 per cent. of boiler pressure, 20,547 Ib. ; 


out on a trial run. The weights are then adjusted on each 
axle by means of Ernhardt’s patent weighing machines. For 
this purpose the engine is placed upon a specially made pit, 
the rails thereon being dead level, as also the stone pavement 
on each side where the balancing machines are placed. These 
machines engage with the underside of the tire of each wheel, 
and by means of a system of levers raise the entire engine from 
the rail. The load per axle is read off from a graduated scale 
lever, along which the balancing weight slides, the springs of 
the engine being adjusted until the required load per axle is 
obtained. 

Machine shop.—The area occupied is 35,200 square feet. 
These are fairly wel! up to date as regards types of machines 
employed. High-speed tool steel is used universally with 
excellent results. The main shafting of the shops is driven 
direct by wall engines placed at the extremities of the shops 
and designed to bolt on to the shop columns. In some cases, 
however, due to recent requirements for additional power, 
old locomotives have been converted by using a portion of the 
original frame, together with cylinder motion work, and the 
driving wheels with special flat tires fitted to take the driving 
belts. Steam is sapptiod by old locomotive boilers ranged 
outside the shop wall and connected to a common steam pipe. 
Situated in the machine shep are two Franklin air compressors, 
each of which has a capacity of 600 cubic feet of free air per 
minute, delivered at a pressure of 80 1b. to 100 1b. per square 
inch. 

Wheel shops.—The area occupied is 17,600 square feet. These 
shops are provided with up-to-date lathes for dealing with 2174 
pairs of carriage and wagon wheels and 1000 pairs of engine and 
tender wheels per annum. A machine for compressing carriage 
and wagon tires is one of the features of this shop. The power is 


applied by hand, actuating blocks sliding on inclined planes 


Cylinder diameter, 19in.; 
boiler working pressure, 1801b. per s1. i 
ditto, at 75 per cent., 17, 





RA'LWAY—4-6-0 TYPE PASSENGER ENGINES. 


ylinder’stroke, 26in.; heating surface: 1990 sq. ft.; grate 
total weight of engine and tender in working order, 
23 Ib. 







engine wheel presses have been recently installed which are 
capable of inserting and withdrawing axles from engine wheels 
up to 7ft. in diameter. These latter machines are fitted with 
indicators, which record on paper ribbon the number of opera 


Statement Showing the Seceral Locomotive Dzoots with Staff Employed at Each 
Number of Engines Dealt with Annvally. 


Arcas of the Shops, and the 


| 


Foreman | Mechanics, 





to be withdrawn. Tires to be shrunk on are previously heated 
in an ordinary plate furnace. 

Testing Laboratory.—This department is at present in an 
embryo stage, and contains a 50-ton Buckton testing machine 
and a chain testing plant. All chains throughout the system 
are periodically examined and tested to double their workin 
load. Oil tests are undertaken by this department, machine. 
being in operation for ascertaining the temperature of oils an: 
the viscosity of each consignment. Chemical tests and aida. 
are at present undertaken by the works manager. 

Paint shops.—This building is the latest addition to tho 
workshop structures, and covers a total area of 72,000 squar- 
feet. Locomotives are painted by the carriage and wago:, 
department, and two roads occupying a space of 20,800 squar: 
feet are allotted to this department. The paint used is vr 
pared in the Parel shops from laterite procured from the G.L.P. 
property at Sholapur on the South-East Line. 

Signal shops.—These shops were erected in 1904 to assist 
with the increase of work consequent upon the decision of the 
company to introduce interlocking throughout the system. 
They occupy an area of 8850 square feet ; their capacity beiny 
about 286 levers per annum, with an out-turn of finished 
material amounting to 120 tons in the same period. Th: 
extension of these shops is under consideration, additiona! 
machinery having already been indented for. 

Schemes for the remodelling of Parel locomotive 
repair shops have recently been formulated and plan- 
prepared embracing provision of a new erecting sho}) 
and the rebuilding of the other existing shops—this 
subject to the removal of the carriage and wagon 
department to their new shops at Matunga. 

Repairs to engines and tenders have for the past 
few years been considerably handicapped due to 
congestion in the works at Parel, and in the sketch 
plan—see page 385—supplied with these notes the 
new provisions and areas that will be occupied by the 
various departments are clearly shown. 


The new erecting shop, work on the construction of which has 
already been commenced, is of the cross traverser type, consisting 
of four main bays for the erection of engines and tenders, with 
traverser running between each two. The erecting bays are 
5ift. centres of columns cross-wise and 55ft. length-wise of the 
shop, the breadth of traverser bay being 65ft. with 45ft. traverser 
Clear head room from rail level to foot of roof trusses 45ft 
Each bay of 55ft. by 56ft. contains two engine pits. Totai 
length of shops over column centres 715ft. Crane and traverse: 
capacities are extremely liberal, there being provided in each ot 
the four main bays one 80-ton and one 5-ton electrically drive: 
eranes by Stothert and Pitt. 

Boiler shop provisions.—It is proposed in the near future to 
comprise in the programme of extensions plant for the manu 
facture of duplicate boilers, Estimates have been got out for a 
l7ft. Gin. gap riveter, flanging press up to 300 tons. duplex 
radial horizontal ¢rilling machine, and provision for the erec-. 
tion of two high bays of 40ft. by 40ft. as a riveting and dniiling 
tower ir extension of the present boiler shop, those bays to be 
provided with one 20-toa overhead traveller for dealing with 
work done by those two machines. 


Foundry.—-Castings for signal and_ interlocking wili be 
undertaken entirely at Parel shops, for which work the 
present foundry will be considerably extended. A small 


}-ton “ Tropenas " steel plant 1s among the additions proposed, 
as at present serious delays in replacements to steel parts of 
engines are entailed through breakages which sometimes occur. 
The extravagant method of employing gun-metal for such parts a- 


Amount of Wages Dishursed, Together with the 


Covered No. of engines repaired. 





Depot. and Europeans Native — 7 Wages bill ; area — ys of ; 
assistant and East workmen. °™ ro for 1909, of shops in " . oe not First- Second-} Total 
foremen. | Indians. = square feet. Mee eee class. clase, ae 

Parel 21 24 3356 3471 | 286,400 1,058,720 125 25 4 150 
} | 

Jhansi.. 6 5b 1832 1893 | 111,565 160,000 2,147,200 Al 6 " 

Bhusawal ... .. 3 20 764 787 «| ~=1,74,216 59,375 117,850 29 61 85 

Lonavla fe 2 17 361 380 89,166 16,440 25,000 2 16 18 

Igatpuri ... .. 2 12 341 255 =| 82,614 121.100 177,825 15 lb 

Totals... .. 34 198 6654 6886 | 17.10,801 643. 815 5 207 68 | 275 


tions per diem and the continuous pressure exerted by the ram 
throughout its travel. For the purpose of stripping wheel 
skeletons of their tires the latter are heated by small blast 
furnaces arranged in a circle, the diameter of which circle can 
be increased or decréased according to the conditions of the tire 











RECENT COACHES ON THE G. 
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| spectacle plates, &c., has been the only remedy up to the present. 
Locomotives.- The present number of engines on the Great 
Indian Peninsula Railway of all classes is 1034, as tabulated 
below. Fifty passenger, goods, and Ghaut tanks are expected 
to be put on ‘the line during 1913, and engines on indent amount 
to 112. Most of these latter are to have superheaters fitted 
of the Schmidt or other similar type, and four Ghaut tanks are 
to arrive from England fitted up for oil fuel burring ; this is an 
attempt to cbviate the objection of smoke created by coal burn 
ing engines in the frequent tunnels on the Ghaut sections. 


Passenger, six-coupled 28 
four-coupled .. 237 

Goods: six-coupled ... 464 
eight- 7 ks. tage 96 

Tanks .. 5 : = ss esi Sei, Be. een Oa 
In:line, G hau ts. E worse 108 
Shun‘in 28 
. 10 


Motor coaches and unclassifie J 


The proportion of locomotives bought from the different 
makers is as follows : 
Per cent. 
Kitson and Co, aon an ee 
Nelsen Reid, Sharp Stuart, and N.B. Oo. 6:40 
Vulcan Company set 3 cone 
Stephenson and Yorkshire Engine Co. _ “= 

Total ; 100 

Typical locomotives are shown on paze 388, ai coaches on 
this page and on page 385. 

On the locomotive staff there are 800 drivers on the book, 
25 per cent. are Europeans, 25 per cent. Eurasians. 


of which 
Parsees, and 25 per cent. Indians (Hindoos ancl 


25 per cent. 
Mahomedans). 
Mail and passenger engines are normally equipped with 
one European or Eurasian and one Indian fireman, and good~ 
engines with two Indian firemen. The number of native work 
men employed in the Parel shops is 3660 with @ superv isiny 
European and Eurasian staff numbering 62 and 92 respectively. 
The railway has over 3225 miles, of which 650 miles are double. 
Quadrupling is in progress over the local serv ice zone, and 
electrification of that section under consideration. Gauge o! 
all lines, excepting small feeders, 5ft. 6in. The worst gradients 
are experienced on the Bhore and Thull Ghauts. which are almost 
uniformly 1 in 37 for 17 and 10 miles respectively. Curves ot 
| 30 to 50 chains are common on both these sections. For other 
main lines curves are not less than 20 chains radius. 
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RAILWAY MATTERS. 


An ingenious device for railway coaling has been set 
n Ancona station, consisting of a row of twelve funnel- 
shaped shoots with hoppers fed by Decauville Railway 
from the depot and electric lift, placed at a suitable height 
for discharging 85 tons of fuel directly into the tenders. 
1t is, in fact, a simple and very economical adaptation 
of the silo made for station purposes and is giving perfect 
satisfaction. 

‘THE Great Western Railway has established a 60 mile an 
hour average in the new timing of the 4.50 p.m. up express 
from Birmingham to Paddington. Previously the train 
called at Leamington only, but now a stop is made at 
Banbury, so that the two-hour schedule is maintained 
with two stops. From Banbury to Paddington on the 
new route is 674 miles, and the train is now announced to 
leave Banbury at 5.43 p.m., leaving only 67 minutes to 
reach the terminus in London. 

Tue Stockton tunnel near Estcourt, Natal, which has 
just been completed, is the longest in South Africa, 
measuring 857 yards from portal to portal. According 
to African Engineering, it will ena>le the gradient on the 
main line to be reduced from 1] in 30 to 1 in 66, and will 
enable one locomotive to do the work for which three 
are at present required. The Government has already 
given instructions for two other very similar deviations, 
with the object of improving the gradients of the line. 





up! 


THE opening of the new electric service on the East 
London Railway took place on Monday, March 3lst. 
The electrified line runs from Shoreditch through Wapping 
and Rotherhithe to the two stations at New Cross. The 
delay which has hitherto been caused by the fact that 
passengers on the District and Metropolitan Railways 
had to change at Whitechapel is now done away with, 
und twelve trains every hour run each way between the 
stations, and of these four are through trains, running 
without a change to South Kensington. From every 
appearance, the general public has been quick to appreciate 
the advantage of the new system. 

Accorpine to Electrical Engineering, the German 
Reichstag Commission dealing with the proposed con- 
version of the Berlin city and suburban railways has 
decided against the provision of M.50,000,000 required 
for complete electrification, but has recommended the 
voting of half that sum towards the electrification of the 
“ Stadt und Ring” system only, and not the ‘“ Vorort ” 
system, The authorities are requested to submit a further 
report on the result of certain prescribed experiments 
with electric traction, and on the choice of systems, &c., 
before applying for a further sum. Further investigation 
as to the economy of converting the Vorort (suburban) 
lines is also required. 

Tue Cairo correspondent of the Near East states that 
he hears on very good authority that the Khedive has given 
an option on his Mariout railway to an Italo-German 
syndicate. The correspondent adds that the news, which 
has just leaked out, has caused a great deal of indignation 
and disgust in native circles... The Mariout line, which is 
the private property of the Khedive, will in time assume 
great strategic and economic importance, for when it has 
heen prolonged to the frontier it will join up with the line 
which the Italians are said to be contemplating, and will 
certainly construct eventually. from Benghazi to Sollum. 
It is understood that the Egyptian Government is anxious, 
for State reasons, to acquire the line, and that some time 
back negotiations on the basis of an exchange against 
certain Government lands in the Delta were being con- 
ducted. The Khedive, however, stood out for too big a 
price, and it is currently said that this option has been 
given in order to force the hands of the Government. 
Native opinion is very decided on the point, and strongly 
disapproves of this action on the part of the Khedive. 

THE extension of the reinforced concrete practice to the 
production of posts for fencing has gained immediate 
favour amongst several of the British railway companies. 
The advantages offered are also being appreciated more 
fully day by day by the owners of big estates. The 
difficulty of producing a wooden or ordinary metal post 
that does not rapidly deteriorate in sodden ground is 
generally recognised. Even to give wood a moderate life 
under such circumstances requires tedious treatment 
and a considerable expenditure. There is always the 
risk of fire and of mutilation by malpractice. Reinforced 
concrete neither rots nor burns. On the contrary, it is 
claimed that posts made of this material are benefited 
by wet or sodden ground, as the moisture assists the 
chemical action which takes place in the hardening of the 
portland cement. Appearance is a matter to which 
strict attention is now being paid. Wooden and plain 
metal fences cannot rival reinforced concrete in this 
respect. The latter are cast neatly and almost to any 
design, and retain their appearance practically without 
deterioration. 

WE learn from the Railway Gazette that it has been 
decided to electrify the Pennsylvania Railway from 
Broad-street, Philadelphia, to Paoli, a distance of 20 miles, 
a beginning of what probably means a very extensive 
change, as the company’s lines, centring at Broad-street, 
extend in five different directions—to New York, to Read- 
ing, to Pittsburg, to West Chester, and to Washington. It 
is ebout two years since a committee was appointed from 
among the officers of the several departments of the road 
to consider the subject of the enlargement of the facilities 
in Philadelphia and some of the preliminary details were 
decided on some months ago, inciuding the remodelling 
and enlargement of the North Philadelphia station, and 
the construction of eight main tracks at that point, at a 
cost of £200,000. Now the Board of Directors has autho- 
rised the electrification of the main line, as above noted, 
for suburban passenger traffic. No further details than 
the mere fact of the decision have been given out, because 
none have been decided. The problem is an exceedingly 
complicated one, involving as it does as great a provision 
for future growth and traffic as possible, in which even an 
outlook of 20 years ahead is too short a time to be con- 
sidered. ‘The question must be viewed not only in the light 
of the immediate and coming needs of the 20 miles to be 
converted, but as to its influence on and inter-relationship 
with the other developments suggested. For these reasons 
the system to be used has not yet been decided. 








NOTES AND MEMORANDA. 


A REPORT just issued by the Union of German Machine 
Tool Manufacturers states that in view of the increasing 
productive capacity of German machine tool makers, 
larger foreign outlets are considered absolutely necessary, 
and every endeavour is to be made to induce the Govern- 
ment to frame the new commercial treaties on lines which 
will assist the machine tool industry in its attempts to 
extend its hold on the export trade. The total number of 
workpeople employed in the manufacture of machine tools 
in Germany is over 80,000, with over 7000 officials in 
addition, while the total annual output is given as 225,000 
tons, valued at £10,670,000. 

ReEcENTLY greatly increased speed in piercing hard 
rock has been attained in the United States by the use 
of strong explosives in a particular way in a 7ft. by M9ft. 
irrigation tunnel. The holes were drilled 10ft. to 12ft. 
deep, using two short cut holes in the centre. The im- 
portant feature consists in putting the strongest. explo- 
sives obtainable at the bottom of the hole and in completing 
the charge with a weaker and cheaper quality. In this 
instance, the best blasting gelatine was used in the lower 
end of the bore-hole, with 50 per cent. gelatine above it, 
and the primer was placed in the stronger explosive. 
Ten feet clean per round were blown out. This method of 
using explosives is said to give with the best effect the 
maximum of economy. 

In connection with the sewer construction at West 
Liberty, Iowa, a novel method of dealing with frozen 
ground was used with considerable success. During the 
winter of 191] and 1912 the ground was frozen to a depth 
of about 4ft., and in this state resisted all efforts of the 
trenching machine to break it. Finally, lime was placed, 
covering the width of trench to be opened, and was 
broken up into small pieces and covered with straw, hay 
or manure. Water was poured upon it so as to slake the 
lime thoroughly. The covering retained the heat, which 
with the hot water penetrated the frozen ground suffi- 
ciently to enable the trenching machine to make headway. 
On another job a covering of old boards with a steam jet 
was found to get over the difficulty. 


Ir is often stated that rotary converters work unsatis- 
factorily when used on circuits having a periodicity over 
25 cycles per second, but it appears that two 1000-kilowatt 
60-cycle 12-pole compound-wound rotaries without com- 
mutating poles have been running successfully for over ¢ 
vear in a sub-station of the Housatonic Power Company. 
They are wound six-phase, and work in parallel with 
four 500-kilowatt rotaries on a traction svstem. J inc 
eurrent at 33,000 volts is transformed to 430 volts. The 
transformers have two 2} per cent. full capacity taps ahove 
and two below 33,000 volts in the primaries, and one-third 
and two-thirds voltage starting taps in the secondaries. 
They have 15 per cent. inherent reactance. The rotaries 
will carry 50 per cent. overload for two hours, and 100 per 
cent. momentarily The brushes are of a composition of 
copper and graphite. Speed-limiting gear is provided. 

IN a paper read before the American Institute of Elec 
trical Engineers, the question of using electrical apparatus 
out of doors is discussed. The advantage of such installa 
tions is mainly a rednetion in first cost, but in a few cases, 
as where very high voltages are handled, fire and ever 
personal risks are probably reduced. A large number oi 
these out-door installations are in use in the States, but 
it is to be noted that so far most of them are in the mor 
southerly States. Snow, it seems, would be more olbjec- 
tionable than rain for switchgear and moving appliances 
So far most of the outdoor installations consist of trans- 
formers and switch gear. Moisture is perhaps the most 
serious enemy, and here it should be noted that American 
conditions are certainly more favourable in this respect 
than British. The author of the paper argues that. 
except during rain, the air is usually drier outdoors than 
in, because in the latter case the air is warmer and fed 
with moisture from the respiration of people. 


AN interesting article appearing in the Wireless World, 
issued by the Marconi Company, explains what qualifica- 
tions wireless engineers should possess, the nature and 
conditions of the work which they have to carry out, and 
the prospects. It is explained that engineers engaged 
by the company must have (1) a good general education 
till the age of not less than sixteen ; (2) a general engineer- 
ing education at an approved technical college or university 
for not less than two years, with the corresponding cer- 
tificate, diploma, or degree ; (3) not less than two years’ 
practical experience in a mechanical engineering workshop 
or other suitable place. With regard to the nature of the 
practical work, the most suitable experience would include 
fitting, turning, forging, assembling, and outside installa- 
tion of engines, including foundations and the lining up 
of bearings. Also, if possible, experience in the main- 
tenance of steam plant. Experience as a switchboard or 
sub-station attendant is not of much use. Experience 
in large electrical manufacturing works is usually distinctly 
less useful than experience in moderate-sized mechanical 
engineering workshops, though there are exceptions. to 
this rule. 


LARGE quantities of gas were encountered during the 
cutting of the aqueduct tunnel through the Santa Ynez 
range (California) for the water supply of Santa Barbara, 
and in order to dispose of this inflow, electric arcs were 
used to ignite the gas after firing shots in the heading. 
Specially designed open lamps were placed about 200ft. 
apart in high points along the tunnel up to 150ft. from the 
heading. Half an hour after blasting the arcs were switched 
into circuit (an ammeter at the switch indicating whether 
the ares lighted or not). After switching on the lamps 
controlled from the tunnel mouth, the foreman and a mate 
advanced to another arcing station 3500ft. from the portal, 
and again switched on current. If no gas explosion 
occurred, the tunnel ahead was explored with safety 
lamps, and if no “‘ pockets ” were discovered, the inspec- 
tors returned to the in-by station, switched the arcs into 
circuit, and, leaving them alight, proceeded to the heading 
and placed torches at intervals of 100ft. through the gas 
section. These torches were kept burning during the next 
shift, and four hours were occupied in testing before a 
heading gang was allowed to go on shift after blasting had 
been’ performed. The complete tunnel is 19,560ft. in 
length. 
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EXPERIMENTS in water “ divining” were carried out at 
Guildford on Thursday. There were three testing stations 
—two near the river and one over a low service reservoir. 
Although the diviners were fairly unanimous in the loca- 
tion of underground water (says the Times) they held 
varying opinions as to the depth at which it was to be 
found and the direction in which it flowed. In the river- 
side sites it was stated there was a practically unlimited 
supply of water. Most of the experimenters used hazel 
twigs, but Dr. Beyer had an aluminium rod, and Mr. Child 
and Mr. Taylor had provided themselves with clock springs. 
In all cases the vibration of the rods when water in any 
volume wes found was very great, and in several instances 
the hazel twigs broke off. Each of the diviners was 
accompanied by independent observers, and a report 
will be issued shortly. 


A cvrRious phenomena is now frequently seen by the 
observant on the Panama Canal. At times the Gatun 
Lake has not a speck of any kind on its surface except for 
an occasional white-capped wavelet ; an hour later the 
surface is seen to be dotted with smell green islets, says the 
Canal Record. These small “ floating islands,” as they 
are called, ere messes of vegetation and earth loosened 
from the bottom of the Lake, and they have been found 
on examination to consist mainly of sticks and leaves held 
together by clay, with grass and other vegetution growing 
upon them. Though these islets have been found as large 
as three acres in extent on the lake, they are no obstacle 
to a ste mer, though they would impede a launch, and they 
are firm enough for a min to walk upon them safely. The 
sudden appesrance of these islets is caused by the change 
of wind. They have previously been driven against the 
trees on the south side of the anchorage basin at Gatun 
by the wind blowing up the Chagres Valley, as it com- 
monly does. Thus. if there is a lull in the breeze or a change 
of direction, the islets drift out into the lake. 


Accorp1nc to the Electrician, it has been proposed by 
the newly elected president, Mr. H. L. Doherty, as part of 
the activities of the New York Electrical Society for the 
coming year to extend help to deserving inventors. The 
scope of the plan is indicated in a recent circular letter, 
‘ent out by the secretary, part of which reads as follows : 
Tae simple plan that will be tried at first is to invite 
all manufacturers and inventors having meritorious 
inventions to submit them to the members for inspection 
wt the regular meetings, without interfering with the set 
orogramme. The idea is that the apparatus can be set 
up in one corner of the meeting room and there exhibited 
ind explained to the members before and after the meet- 
ngs, and, if there should be sufficient time, to open a 
liscussion on the subject. It is thought that in this way, 
month by month, that new apparatus will be successfully 
‘rought to attention, and all members will have an oppor- 
‘unity to hecome better informed as to what is being done, 
1ot only in their own branch of the industry, but in others 
vutside, in which they naturally have an interest. 


For nearlv half a century it has been accepted as an 
inquestionalle fact that “the very wettest place” in 
-he British Isles is the little hamlet of Seathwaite, in 
3orrowdale. Seathwaite has, indeed, been classed as 
me of the wettest places on the face of the globe, having 
veen placed third on the list of localities returning 
wn enormous annual total of rain. Only the tropical 
leluges at a couple of mountain stations fully exposed to 
she rain-hearing winds of India yielded higher results. 
But Seathwaite has been misrepresented ; it has owed its 
‘eputation as our wettest locality to the fact that there 
‘ere no regular observations in more rainy districts. 
The Meteorological Office has now received the records 
tielded by more than a dozen rain gauges distributed 
about the slopes of Snowdon, at altitudes ranging from 
310ft. at the Bungalow, to 2500ft. at Lluchfa; and Seath- 
waite, the altitude of which is 422ft., has been hope- 
lessly outclassed. At Seathwaite 143in. were recorded, 
and of the thirteen Welsh stations eleven returned more 
than Seathwaite, Lluchfa heading the list with 247in. 


THERE are two or three ships now being built which 
are to be electrically driven. One of these, the Tyne- 
mouth, was recently launched at Middlesbrough. Her 
primary power plant will consist of Diesel oil engines 
coupled to electric generators. The ship is 250ft. long, 
and is intended for service on the Canadian canals. The 
two oil engines are of 300 brake horse-power each. A 
contemporary points out that a good deal of criticism has 
been levelled at the electric drive for ships, but in this 
instance the conditions are special. On the canals 
stoppages and reversals will be frequent, so that the 
electric drive will be a convenience in avoiding the neces- 
sity of stopping and reversing the oil engines. Further, 
conditions on the canals will not be severe on the electrical 
plant. Moisture will not be specially large in amount, 
and salt will be entirely ahsent, whilst racing of the 
propellers and straining of the machinery in a seaway 
will be all but non-existent. As regards the employ- 
ment of oil in preference to coal, the relatively lower price 
of oil in Canada has no doubt had something to do with 
the matter. 

BrazzAvIL_e, the capital of French Equatorial Africa, 
is now in wireless communication with Lisala, 610 miles 
further up the river Congo, and even with Stanleyville, 
740 miles distant. Kindu and Lowa stations have suc- 
ceeded in communicating with Moanza on Lake Victoria, 
453 miles distant. Atmospheric conditions in the Congo 
are not favourable to wireless telegraphy, says a Consular 
report, the air being often highly charged with electricity, 
and the strong sunlight affecting the passage of the ether 
waves. Stations with wave lengths under 1200 yards 
fail after 6 a.m., and only succeed at night. T'wo stations, 
Lowa and Kindu, with wave lengths of 1700 yards, can, 
however, it is found, operate equally well during the day. 
It isalso proposed to establish a high-power wireless station 
at Lusambo in the Kasai, which, owing to its central 
position, will be able to communicate with all the other 
Congo wireless posts. Stations are also contemplated at 
Niangara, on the Upper Uele River. The powerful 
British station at Aden, able to throw messages 2000 miles, 
will be able to communicate with Niangara, and the 
latter with Stanleyville, Brazzaville and Boma, thus 
effecting communication across the continent, 
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( For description see page 384 ) 
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Station, Long Tunnel, Fox's Wood, ana Wooden Bridge, Bath), 
suitable for framing, can be had at 1s. 3d. per set, post free. 
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Resistance and Speed of Submarines. 


Ir is well known to those conversant with the 
stream-line theory, that a body wholly submerged 
in a frictionless fluid, and creating no waves, can be 
maintained at a uniform speed of motion, when once 
that motion has been established, with no further 
expenditure of power ; that is to say, the stream-line 
motion when once set up, will be indefinitely main- 
tained until some force be impressed upon the sub- 
merged body to change the uniformity of its motion. 
This seems rather an extraordinary theory, but it 
is obviously true when we consider that the friction- 
less fluid is displaced by the advancing forward portion 
of the submerged body, only to be replaced by 
flowing in around the after part, resuming its original 
state of rest after the passage of the body, and 
therefore demanding no force to maintain an impressed 
motion, since none is imparted to it. This theory 
is a purely hypothetical one, for there is no such thing 
as a perfectly frictionless fluid, nor an infinitely deep 
and wide ocean, in which the body may be submerged 
so that there is no wave making. There can, therefore, 
be no motion such as is postulated without both 
surface friction and wave-making disturbance, and 
also to a greater or less degree, losses from eddy- 
making; all of these acting together remove the 
question of the actual resistance of submarines far 
from the ideal conditions laid down. 

lt is necessary in considering the comparison 
between the resistance of submarines when floating 
on the surface and when partly or wholly submerged 
to be able to form some estimate of the relative 
values of each of these factors in the two conditions. 
At the first blush, it seems from the above that the 
submerged condition will exhibit a lower resistance 
than the floating condition for the same speed, since 
wave making when on the surface forms a large pro- 
portion of the total resistance, and when submerged 
must bear a very much smaller ratio to the whole 
resistance, for we may count out eddy making as of 
relatively small importance in both cases. This is 
quite true so far as wave making alone is concerned, 
but when the relative forms and amount of immersed 
surface are considered, the comparison takes on a 
totally different colour, for while actual surface 
disturbance or wave making is much less in the sub- 
merged condition, the skin friction is very much 
increased. It must be premised that the submarine 
we are considering is one of the modern type with a 
forward body differing very little indeed in shape 
from that of an ordinary torpedo boat or destroyer ; 
that is to savy, having a decked forecastle, which is 
almost a necessity and certainly a great advantage, 
for surface navigation. This deck is carried aft 
to a greater or less leng!!:—depending on the type— 
and has a breadth slightiy less than that of the main 
hody of the vessel. On this deck is an erection which 
is sometimes called the wavebreaker, and contains 
the machinery for control of the ship. Super- 
imposed on this again is a conning tower with two 
periscopes. From this it will be seen that the immersed 
surface causing frictional resistance is very much 
greater in the submerged condition than in the 
floating one. In addition to this, the wave-making 
resistance of the wave breaker, conning tower and 
periscopes is a very considerable amount; and these 
causes taken together have the effect. in nearly all 
submarines of making the submerged resistance 
greater by a good deal than that of the ship on the 
surface, for all practical speeds, although at very 
high relative speeds the resistance in the floating 
condition rises so rapidly that it becomes much greater 
than the submerged resistance. We may recall 





a most interesting paper on this subject which 
was delivered to the Institution of Naval Archi- 
tects in 1911 by Mr. Mason S8. Chace, in which the 
author gave an account of experimental model 
basin tests carried out for him in the United States 
Experimental Basin at Washington. Four models 
were tested, three of them being 12ft. long and 12in. 
broad, the draughts were 11}in. and the total depth 
from keel to top of superstructure 15in.; the floating 
displacement was 380 lb., which corresponds to about 
300 tons for a vessel whose dimensions were repre- 
sented by the model on a scale of lin. to 1ft. For the 
vessels corresponding to these models the reserve of 
buoyancy was about 22 per cent. of the total sub- 
merged displacement, and the wetted surface when 
totally submerged was 54 per cent. greater than the 
wetted surface when floating. In one of the models 
where the form of superstructure was varied, the 
increase was 73 per cent. Without going into the 
details of variation made, it will be seen at once 
by how great a proportion the surface is increased, 
and consequently the frictional resistance, which is 
a large part of the total resistance at low speeds. 
It was also clearly demonstrated that within the 
limits of the experiments the submerged resistance 
decreased with an increase of the depth to which the 
model was submerged, but that even when the model 
was run at a depth which submerged the deck about 
28in., the effects of surface disturbance or wave 
making were not eliminated. The amount of in- 
creased wetted surface when submerged, as compared 
with that when floating is greater than would at first 
sight appear to be warranted by the difference in 
the respective displacements, but it must be remem- 
bered that the displacement available when sub- 
merged is confined to the pressure hull, whereas the 
wetted surface is that of the non-water-tight super- 
structure. In some vessels part of this non-water- 
tight portion is available for surplus buoyancy when 
in the floating condition, being supplied with valves 
and scuppers for that purpose, but this buoyancy 
is not available when the vessel is submerged, for 
the structure is too light to bear the pressures en- 
countered when diving. It is, however, of great 
service in giving to the submarine good seagoing 
qualities on the surface. The curves of resistance 
as given by Mr. Chace for the floating condition and 
for the awash condition are similar in form, that of 
the awash condition being higher than that of the 
floating condition, because the vessel then has both 
greater surface friction, and greater wave making than 
when in the floating condition. Up toa speed length 
Vv 
Oho = 


v L 





ratio .8 the curves are approximately 





fair, but ata speed of - = | there is a marked 


4 


hump, followed by a hollow, while at a = 1.25 
v 

the resistance runs up so rapidly as to put such speeds 

out of court for practical purposes. The curve 

of resistance for the submerged condition is free of 

humps, and is higher than that of the floating con- 


dition all the way until a speed —< =1.3isreached, 

\ 
so that it may be said that for all the running con- 
ditions the power required when submerged is greater 
than that when on the surface for the same speed. 
The ratio existing between these powers, depends 
to a very large extent upon the type of vessel, shape 
and size of superstructure and erections, whether 
bow rudders are fitted, what kind of keels and after 
rudders the vessel has, and to what depth she is 
submerged, so that no exact figure of comparison can 
be stated. It is obvious that although these vessels 
are capable of sustaining the pressure at depths of 
about 100ft., their general submerged depth for 
surface will be much nearer the surface, in order to 
make use of the periscopes for navigation purposes, 
so that little practical use can be made of the reduc- 
tion of resistance which appertains to the greater 
depth. 

From a strategical point of view, it is not probable 
that much advantage can be gained from the attain- 
ment of the highest submerged speeds that are prac- 
tically possible, for it has to be remembered that 
there is in submarines a double system of propelling 
machinery, usuaJly Diesel engines for surface, and 
motor drive by means of electric storage batteries 
for submerged conditions. It is therefore impossible 
to augment one system without doing so at the expense 
of the other, and it seems the best distribution of 
the weight available for propelling machinery, to 
give the vessel the maximum of surface speed, in 
order to enable her to “ yet there,” and to provide 
a quite moderate submerged speed, sufficient to enable 
her to deliver a torpedo while undetected by the 
enemy. Probably for these vessels a maximum 
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submerged speed of 10 or 11 kmots is ample, 
the remaining available weight being used in pro- 
viding a surface speed of 16, 18 or even 20 knots, 
if the dimensions of such vessels are increased, as it 
is likely they will be in the near future. The limit 
to useful speed, when submerged, will possibly soon 
be reached, but the surface speed may be augmented 
with great benefit to the-attacking value of the vessel. 
Mr. Chace gives the following example of dimensions 
and powers for such a vessel from the curves of 
resistance, assuming 50 per cent. efficiency :—Length 
on Joad-line, 232ft.; surface displacement, 1200 tons ; 
submerged displacement, 1536 tons; approximate 
power to attain 10 knots submerged, 660 indicated 
horse-power, and for 20 knots on the surface, 6280 
indicated horse-power ; but he considers that these 
figures could be improved upon with the same dis- 
placement. It is clear that the development of the 
submarine depends to some extent upon the develop- 
ment of the internal combustion oil engine, for the 
Diesel type of engine has proved itself so suitable 
that it has no serious rival. Long non-stop runs 
are continually being made and now that the relia- 
bility of the larger sizes of these engines is assured, 
there seems little to prevent a great expansion in 
submarine design. 


Engine Derailments. 


WE published in our last issue an article on “ Engine 
Derailments,” which, in view of the opinions held in 
many quarters, deserves more than passing attention. 
Whenever tank engines have, in recent years, been 
derailed, with circumstances that led to a Board of 
Trade inquiry, reflections on the type have been made 
and there can be no doubt that many persons, even 
those holding official positions, are of the opinion 
that tank engines are more subject to accidents of 
that- kind than tender engines. The view is fre- 
quently expressed that the surging of the water in 
the tanks of tank engines causes dangerous oscillation, 
which may result in derailment, whilst on the other 
hand, the absence of a tender, it is said, removes the 
steadying effect which leads to the better running 
of tender engines. It is unnecessary to go further 
into this theory than to say that it has never been 
clearly demonstrated, and to recall the fact that 
bulkheads or baffles in the tanks prevent the surging 
which is held responsible. But it is wholly unneces- 
sary to look for proofs of the theory, or even to dis- 
cuss it, since it is at once disproved by the facts, 
which are more convincing than all the theories in 
the world. We have on many occasions asserted that 
tank engines are no more subject to derailment than 
tender engines, and in the tables to which we have 
already referred we are able to enforce this assertion 
beyond contradiction. Lest anyone should be dis- 
posed to question the authority of the figures, again 
let us repeat that they are based on the Board of 
Trade’ returns and represent, without bias, all the 
cases which the Board has deemed it necessary to 
inquire into since 1876. We may add here, further 
to impress the point we are making, that minor 
derailments, derailments, that is, that do not attract 
the attention of the Board, are not more frequent 
with tank engines than with tender engines. 

Of the tables and diagrams given in our last issue, 
possibly Diagram 3a is the most graphical. It gives 
by separate curves, year by year, the number of 
locomotives of all classes running in the United 
Kingdom and the number of derailments of tank and 
tender engines. In the first place, let it be noted 
that derailments are becoming very much fewer in 
number. The curve of number of engines has risen 
almost in a straight line from nearly ‘13,000 in 1876 
to nearly 23,000 in 1912. Derailments, on the other 
hand, have fallen from a total of 23 in 1876 to 2 in 
1912, Thus it is clear that engine derailment, 
although it is, unfortunately, often serious in its 
results, is very far from being a common failing of 
modern locomotives—it is, indeed, a very rare form 
of accident. Now, turning to the comparative 
derailmerts of passenger and tender engines, we 
invite attention to Tables I]. and III. From these 
it will be seen that between the years 1885 and 1912 
inclusive altogether 65 tender engines were derailed, 
as against a total of 66 tank engines in the same 
period. If we take a shorter period—and, in view of 
the rapid development of the tank engine in the last 
ten years, it is fair to do so—we find that between 1900 
and June, 1912, 19 tender engines had left the road, 
as against 17 tank engines. The fact, then, is that 
so far from the tank engine being more subject to derail- 
ment than tender engines, it appears to be less so. It 
vill no doubt be argued that the figures are meaning- 
less unless the relative numbers of each class and the 
relative mileage be given. Unfortunately, we are 


unable to put exact figures before our readers, but 
with regard to the first it may be taken that the 
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proportion is practically equal; if anything there 
are probably more tank engines than tender 
engines in use. With regard to mileage, it 
is probable that tender engines do more than 


correct and the whole starting process had to be 
repeated. But the system has now been improved, 
and much as it still leaves to be desired, we are jp- 
clined to think Dr. Rosenberg has been rather too 


tank engines, but the basis is not a sound one for | hard on it. 


comparison. 
speeds and long distances, and it is rather the number 
of hours they are running than the number of miles 
they cover that should be taken as a basis. "If this 
could be done we have little doubt it would be found 
that the railways of the United Kingdom run as 
many, if not more, tank engine hours than tender 
engine hours. In what has preceded we trust we 
have made it clear that there is certainly no more risk 
of derailment with tank engines than with tender 
engines. but it remains to be inquired if any type 
of engine is more subject to this kind of accident 
than others. Here, again, more statistics are needed 
for an absolute answer than we have at our disposal. 
Diagrams given on page 369 show the various types of 
engines considered, and an endeavour has been made 
to show the relative tendency to derailment of the 
various types in Diagram No. 4; but, in view of the 
fact that some engines are numerous and some scarce, 
it cannot be regarded as very instructive. A common 
denominator is required, and that is lacking. 

Two facts are brought out by this analysis. They 
are, first, that derailments of engines are becoming 
rare occurrences, and, secondly, that tank engines 
are no more liable to leave the road than are tender 
engines. All the theories in the world cannot stand 
up against these facts, and it is well that the miscon- 
ception should be known as widely and as generally 
as possible and nailed to the counter. The tank 
engine is daily proving its superiority for certain 
services, and it would be a serious thing indeed if any 
prejudice were allowed to retard its progress. The 
public may rest absolutely assured that it is just as 
safe to travel behind a tank engine as behind a tender 
engine. 


Self-synchronising Machines. 


EVERYONE experienced in the running of alternat- 
ing-current machinery will agree that it would be an 
excellent thing if all generators, motors and con- 
verterscould be put into service without synchronising. 
It would be advantageous for at least two reasons. 
because synchronising demands skill and 
cannot be undertaken by inexperienced individuals, 
and, secondly, because it generally occupies a period 
of several minutes. Thanks to the steam turbine, 
and to various ingenious instruments and other 
devices, the process is now comparatively simple, 
but it would be folly to suppose that anyone can 
perform the work of paralleling alternating-current 
machines without having had a fair amount of 
practice. Perhaps few apart from those engaged 
in the working of electrical power schemes appre- 
ciate how much synchronising is necessary when a 
breakdown occurs at a generating station. Take 
a large power-house, for example, sending out current 
to a dozen or more sub-stations supplying direct 
current to, say, an electrified railway. To renew the 
direct-current supply after an interruption, it is not 
only necessary to synchronise all the main generators, 
but also each converter in the sub-stations. Of 
course, the work is undertaken by a large staff of 
experienced men, to whom the difficulties have 
become practically negligible, but it would be far 
better if the converters could be put into service 
with the simplicity of asynchronous motors. It 
is true that rotaries can be started by supplying 
polyphase current to the slip rings at reduced voltage, 
but as Dr. Rosenberg has shown in a paper read before 
the Institution of Electrical Engineers, last Thursday, 
the system presents disadvantages. It involves a 
heavy starting current, may destroy the residual 
magnetism in the poles and sometimes it produces bad 
sparking. The fact remains, however, that the system 
is frequently employed. We believe that it was first 
used in this country on the Central London Railway. 
The scheme originally adopted in this instance was 
not satisfactory, for instead of supplying current to 
the slip rings at reduced pressure, the full voltage was 
used. Needless to say, there was a tremendous drop 
in the working pressure. The heavy currents which 
circulated in the armature windings were anything 
but beneficial, and owing to the disturbing influence 
on the whole installation it was only possible to start 
the first machine in this manner. All the other 
converters were then run up to speed on the direct- 
current side and synchronised with the pressure at 
the alternating-current bus-bars. The scheme 
involved no additional equipment beyond a switch 
for dividing the field windings into sections. It was 
a simple but crude method, depending for its success 
on the moment at which the field switch was closed. 
If the field circuit were completed at the wrong 
instant, the polarity of the machine was in- 
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Dr. Rosenberg’s paper, published in abstract on 
another page, deals with a new and interesting method 
of starting rotaries. The rotor of a squirrel-cage 
motor is coupled to the shaft of the converter, and 
the stator windings convey the current from the 
transformers to the slip rings. Only 30 per cent. 
of the full load current passes through the converter 
at starting, which, according to the author, is in- 
sufficient to destroy the residual magnetism in the 
poles. But it is ample for producing a good torque, 
and the complete set runs up to speed with ease and 
pulls into synchronism. All the operator has to do 
is to close the switch of the starting motor and to 
wait until the condition of synchronism is indicated 
by the direct-current voltmeter or lamp, when he 
cuts the starting motor out of circuit. Synchronous 
running can be obtained more rapidly if the field 
switch is left open. The voltmeter shows when it 
should be closed, and after this operation has been 
accomplished the voltage builds up immediately, 
and the armature pulls into synchronism. So fa: 
as it is possible to judge from the paper, the idea is 
a marked improvement on the usual methods, and 
even better than the scheme employed for paralleling 
motor converters. In some respects the two schemes 
are similar. It is true that in the case of the rotary 
converter a starting motor is necessary, but this can 
scarcely be classed as a disadvantage, because it is a 
usual auxiliary. 

Now, although this question of starting rotary 
converters is undoubtedly important, it seems to 
us that the problem which calls for still more atten- 
tion at the moment is that of devising simple and 
rapid means of starting synchronous motors, and it 
is satisfactory to find that Dr. Rosenberg has given 
due consideration to this branch of the subject. For, 
as every electrical engineer knows, if self-starting 
motors of this kind are erected in factories and other 
industrial establishments, where, generally speaking, 
synchronising is out of the question, they will not 
only work at unity power factor, but can if necessary 
be made to draw a leading current and so raise the 
power factor of the mains and generators. Dr. 
Rosenberg describes three kinds of self-synchronising 
motors. One is apparently his own invention, and 
naturally enough he directs particular attention to 
the advantages it possesses. The scheme is shown in 
the last illustration of the abstracted paper on page 
392, where it will be seen that it involves the use of a 
starting motor, an auxiliary which is unnecessary 
with the other two types. As a matter of fact, to 
all intents and purposes, the principle is the same as 
that of the author’s new system of starting rotary 
converters. That the scheme is good so far as the 
operating properties are concerned we do not doubt. 
but it is well to remember that what power station 
engineers have got to do is to endeavour to persuade 
some of the large consumers to use synchronous 
motors instead of induction machines. The latter 
are simple contrivances which have neither starting 
motors nor exciters. They are cheap, efficient and 
reliable, but unfortunately they lower the power factor. 
This is a fault which worries the power station engineer 
far more than the consumer, for as a rule the latter 
neither knows nor cares what the power factor of his 
installation really is. Dr. Rosenberg endeavours to 
show that the new machine is little or no more com- 
plicated than a self-synchronising motor with a 
squirrel cage winding on the magnets. This may be 
more or less true, but we are afraid that if a power 
user were told that it is as simple as the ordinary 
induction motor there might be some difficulty in 
getting him to believe it. The paper seems to indicate 
that when it comes to using self-synchronising motors 
in factories and so forth, the choice will usually lie 
between the modified induction machine and the 
synchronous motor, with a squirrel-cage winding on 
the pole tips. 
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OBITUARY. 


JAMES TANGYE. 


We greatly regret to have to record the death of 
Mr. James ‘Tangye, which took place at his home in 
Cornwall on Friday of last week. 

James Tangye was born at the little village of 
logan, near Redruth the birth-place also, be it 
noted in passing, of the celebrated Trevithick, to 
whom the Tangyes were related—on the 6th of 
October, 1825. He was therefore in the eighty-eighth 
vear of his age at the time of his death. James 
Tangye was one of the ablest of a remarkable family 
of brothers, of whom Mr. George Tangye now alone 
survives. Each brother had his particular niche, 
and each fitted it well, but we think we are right in 
saving that if the other brothers had been asked in 
the early days, and, in fact, right up to the time 
that James ceased actively to participate in the 
operations of the firm now known as Tangyes Lirhited, 
which of the family could be least easily spared. 
they would have indicated him. The others all had 
their attributes, and each toiled manfully to make a 
success of the business that they founded, but it was 
James who had the inventor’s genius coupled with the 
gift--by no means shared by all inventors—of being 
able to put forward his creations in such a form that 
the articles had only to be constructed to work well. 

It is said of James Tangye by one of his brothers 
that, though he inherited some of the genius from his 
father, he had most of it from his mother, who came 
of a long line of Cornish engineers. Her father. 
Edward Bullock, had been chosen by William Mur- 
dock to take charge of the largest engine made up to 
that time by Boulton and Watt, and it was with 
Bullock that young Tangyve obtained his first acquaint - 
ance with steam engines and pumps. Bullock owned 
a smithy, and it was to the mutual satisfaction of 
vrandfather and grandson that the boy spent all his 
leisure time when not at school in this smithy. The 
former recognised the growing abilities of the youth, 
and the latter found his chief delight in life in being 
amongst engines and in being connected with any- 
thing to do with engineering matters. 

It was doubtless largely owing to his grandfather 
that the boy at an early age had a workshop of his 
own, in which he built lathes and working models 
of steam engines, making himself useful, moreover. 
by carrying out small general repairs for friends and 
neighbours and by mending clocks and such like. 
One job, however, proved too much for him. He 
was asked to mend a cast iron kettle the spout of 
which had been broken off! Curiously enough, 
following in the footsteps of the great Nasmyth, 
young James, while still but a boy, essayed to study 
the stars, and for this purpose made himself a three- 
inch telescope, obtaining the lenses in the rough and 
polishing them on his arms as he lay in bed at night. 

In those early days lads were not kept long at school, 

and we find James Tangve in the year 1837 installed 
as Molliwig—or boy at everyone’s call—at the 
Copperhouse Foundry at Hayle, near St. Ives, in 
Cornwall. It was here that he came in contact with 
Brunel, who was at that time engaged in the con- 
struction of a suspension bridge which he had designed 
to span the Avon at Clifton. This bridge was from 
one cause or another not erected at Clifton till after 
Brunel's death, more than twenty years later, but 
at that time the iron work was being prepared, and 
Brunel frequently visited the foundry to make tests 
of the materials. It is reported that the hydraulic 
machine which he employed for ascertaining the 
strength of the materials to be employed created a 
deep impression on the mind of the small boy, who 
made himself master of the principle of its action 
and usefully applied the knowledge so obtained at a 
future period of his life, when, as chance would have it, 
and as we shall see later, he was destined to be of 
material assistance to the great engineer whose every 
movement he had observed with awe when, as an 
unimportant Molliwig, he himself was working at the 
Copper-house Foundry. 
Later on young Tangye spent a short time working 
lor a wheelwright at Pool, principally, it is said, in 
order to build himself a tricycle! But he learned 
there many other useful things as well, among which 
was the building of cart wheels, at which he became 
very proficient, being able to make a wheel throughout 
in two days equal in quality and finish to anything 
which a wheelwright earning 18s. a week could produce 
though the wages paid to the boy were only at the 
rate of dd. per day. Partly on this account and 
partly because of the crudeness of the work turned 
out at the establishment, young Tangye did not stop 
long at it, in spite of the fact that his employer, who, 
naturally, noticed the boy’s ability did all he could 
to get him bound as apprentice. His time there was, 
however, by no means wasted. The experience he 
had gained in the working of wood stood him in good 
stead, for a little later on he was able to exercise it to 
ood effect when he had to make patterns for intricate 
vastings, 

On leaving the millwright’s the youth found plenty 
to which to turn his hand at home without imme- 
diately seeking another situation. His father was a 
larmer, and there were wheels and ploughs and other 
things which had to be made or which needed repair. 
l'hese accomplished, he struck out in another direc- 











tion, which, seeing the locality of his birth, it is not 
surprising to find had to do with mining. A Mr. 
Edward Wilkins was at the time engaged in developing 
and setting to work an improved method of dressing 
tin ore in the mines. This method was the invention 
of William Brunton, sen., who was also the inventor 
of a walking locomotive for steep gradients. For 
some time James Tangye assisted Mr. Wilkins, and 
it was about this time that he constructed and put 
to work a water wheel 18ft. in diameter and 20in. 
wide for driving a stamping mill. This wheel worked 
successfully for many years. 

These and other such odd jobs kept the youth 
busy for some time, during which his retentive mind 
was continually storing up experience. A _ little 
later on William Brunton engaged him to construct 
some hydraulic pumps at Pool, and then he was for a 
year at the Redruth Foundry, during which time 
a locomotive called the Redruth was built for the 
West Cornwall Railway. 

In 1848 James went to Devonport in order to enter 
the service of Messrs. Distin and Chafe, who em- 
ployed him in many urgent and important repair 
works with which they were entrusted by the Dock- 
yard authorities. Here his foreman was a brother 
of Samuel Smiles, the biographer, and the tale is 
told of how that once when Smiles was absent a 
difficulty arose concerning the design of the parallel 
motion of a beam engine which was in course of 
erection. Apparently neither of the partners knew 
sufficient about engines to solve the problem them- 
selves, and matters would have had to stand till 
Smiles’ return had not young Tangye come forward 
and offered to undertake the work. At first, it must 
be conceded naturally, his offer was refused, but 
subsequently it was accepted, and the task was satis- 
factorily completed. The way he came to leave this 
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firm gives an insight into the young man’s character. 
Work became scarce, and some of the men had to be 
discharged. Knowing that a fellow-workman was 
partly supporting a widowed mother, who to do her 
share in keeping up the home took in lodgers, Tangye 
being one of them, the latter voluntarily gave up his 
situation so that the son, John Ripper by name, 
might retain his post. 

Later on Tangye was asked by Distin and Chafe 
to become their works manager, but he had made up 
his mind to return home so as to work together with 
his brother Joseph, who was then employed by William 
Brunton, jun., in designing machinery for the quicker 
and better manufacture of blasting fuse. This could 
not then be made in longer lengths than between 
20ft. and 30ft., but the three young men working 
together succeeded in manufacturing it in any 
required length, and the speed at which it was made 
was only limited by the rapidity with which gun- 
powder could fall through the air. Some lengths of 
from 200ft. to 300ft. were made for the Franklin 
Polar Expedition for blasting ice. 

The association between the two brothers James 
and Joseph was of the most cordial description, and, 
having now begun, it was destined to continue till 
the death of the latter, James being the designer and 
Joseph being the one to carry out the designs. At 
this early period they built together many beautiful 
pieces of machinery, including a model beam engine 
with parallel motion and reversing gear and a Cornish 
boiler to work it, as well as several accurate lathes 
and other tools. The brothers remained with Brunton 
for some years, eventually becoming working managers 
and purchasing a small share in the business. 

Meanwhile events were shaping in another part of 
England which were to have a great bearing on the 





future not only of James, but of the whole Tangye 
family. Richard—afterwards Sir Richard—Tangye, 
who was eight years younger than James, and George, 
who was two years younger still, had for some time 
been working in Birmingham. These two, realising 
the respective abilities of their brothers James and 
Joseph, kept on urging them to try their fortunes 
in the Midland city, which would give a much more 
extended field for their operations. Richard and 
George were then working with Thomas Worsdell, 
who was a small manufacturer of certain articles 
required by railways, Richard being at the head of 
the office. The dccasion arose in the year 1855 to 
appoint a works manager. The post was offered to 
and accepted by James, and he remained with Mr. 
Worsdell till January, 1858. During the major 
portion of this time Joseph was also in Mr. Worsdell’s 
service, but in 1857 James required some work done 
which he could only trust Joseph to do, and he only 
knew of one lathe accurate enough to do the work, 
namely, a tool which they had made in their spare 
time in Cornwall and taken to Birmingham with 
them. Joseph therefore left Worsdell’s, a shop with 
machine power was hired for 3s. or 4s. a week, and a 
beginning was made of the Cornwall Works. James 
left Worsdell’s in January, 1858, to join his brother. 
Richard and George threw in their lots as well, and 
another brother, Edward, was summoned from 
America to take part in the undertaking, so that the 
five brothers combined together to form the firm with 
the title of James Tangye and Brothers, machinists, 
40, Mount-street, Birmingham. It was a tremendous 
venture to make. All their savings were sunk in it. 
James and Joseph had to sell their shares in Brunton’s 
fuse works and two sisters also parted with some 
little property in Cornwall and invested the amount 
realised from the sale in the firm. 

But all went well. The time was propitious. 
There was then in progress a tremendous advance in 
mechanical engineering. New problems were con- 
tinually having to be faced, and James Tangye was 
just the man for the work. He had a wonderful 
gift for overcoming difficulties, and he rejoiced to 
meet and conquer them. He was endowed with a 
keen perception of the ultimate value of anything 
which was brought to his notice. It was, it is under- 
stood, on his initiative that the firm undertook the 
manufacture of Weston pulley blocks, and he it was 
that made this apparatus a success. He was exceed- 
ingly quick in coming to a decision, as the following— 
one instance of many—will show. An American 
who had invented a direct-acting steam pump had 
come to England to find someone to undertake its 
manufacture in this country. He tried numberless 
firms, but not one would listen to his proposals. 
Happening to pass the Tangye’s works, he went in, 
had a short interview with James, and before he left 
arrangements had been made by which the firm was 
granted the sole rights of making the pump, which. 
we may say, went by the name of the “ Special” 
pump, and was an immediate success. 

Possibly James Tangye’s application of the prin- 
ciples of hydraulics, his earliest introduction to which 
was, as stated above, in connection with Brunel’s 
testing machine, were among his most important works 
—at all events, as regards the fortunes of his firm. 
It is said that the Great Eastern would never have 


| been launched but for his hydraulic jacks, and the 


introduction of his portable hydraulic jack caused an 
immense stir in engineering circles at the time and 
brought about a revolution in engineering methods. 
It is a curious fact that this appliance as it came from 
his pencil has remained very nearly unaltered until 
the present day. It has not been found possible 
after all these years to improve it materially either in 
internal arrangement or in exterior form. James 
Tangye also applied the principle of his jack to a 
number of other purposes, and he designed a series 
of handy tools for punching, shearing, and otherwise 
manipulating iron by hand, as well as special presses 


, for a variety of uses. 


James, at the suggestion of his brother George, 
also got out the drawings for a series of steam engines 
of different powers which could be made to standard. 
This was an entirely novel departure, all engines 
having previously been made one by one and without 
any reference to interchangeability of parts. James, 
with his accustomed zeal, undertook the new task 
with avidity. He went down into Cornwall and 
very soon complete drawings began to arrive at the 
works, perfect in every detail. Of these drawings 
it is stated that, like all that ever proceeded from his 
hands, the design was produced once for all, and 
needed no retouching or modification as long as the 
conditions for which it was intended remained un- 
altered. In these engines the overhanging cylinder, 
the crank plate and the form of connecting-rod were 
all entire innovations. The whole engine was, in 
fact, an advance on anything of the kind which had 
previously been introduced. The high-speed governor 
was also more delicate and efficient than any of its 
predecessors. Having designed the series of engines, 
James set himself to evolve improved methods of 
manufacture, and the introduction of jigs is attributed 
to him. 

The bringing out of these engines marked the close 
of the active participation of James and Joseph 
Tangye in the operations of the firm. Both retired 
in 1872, the former to live near his old home at 
Tlogan, in Cornwall, the latter to Bewdley,. in the 
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Severn Valley. James was a comparatively young 
man at the time, only being forty-seven, but it is said 
that he had never lost the simplicity of temperament 
which had characterised him in his earlier days in 
Cornwall, and that the increasing importance of the 
Cornwall Works oppressed him. In any case, with 
enough to satisfy his needs, he left business life, but 
it was by no means to become an idler. In his house 
he built a model workshop and fitted it up in the 
most complete manner with tools and appliances. 
One of his own little engines provided motive power, 
and we believe that that same engine is still in working 
order. Most of his time was devoted—in repetition of 
his youthful achievements—to heiping with work 
turned out from this little workshop a whole host of 
friends and neighbours in the surrounding county. 
He repaired, altered, renewed, and improved without 
return, save the love of his fellows and his passion 
for doing. He also devoted much time to his old 
hobby of astronomy, and erected a complete observa- 
tory containing, amongst other apparatus, an excellent 
4in. equatorial telescope. 

Mr. Tangye became member of the Institution of 
Mechanical Engineers in 1861. 








SELF-SYNCHRONISING MACHINES. 

““SELF-SYNCHRONISING Machines”’ is the title of a 
paper read by Dr. E. Rosenberg before the Institution 
of Electrical Engineers last Thursday. The author 
seems to have made a very thorough study of the subject 
for the paper contains much original information, and is 
certainly one of the most useful contributions which have 
been presented at the headquarters of this Institution 
during the present session. It is explained that an induc- 
tion motor can be made to work as a synchronous machine 
by exciting the rotor with continuous current after full- 
speed is reached, but in order to secure stability and 
overload capacity it is necessary to increase the air gap 
so as to obtain a ratio of magnetising ampére turns to 
armature ampére turns somewhere in the neighbourhood 
of two. It is also shown that if.we take a wound rotor 
which gives, say, 500 volts between the slip rings at 
starting the continuous-current voltage as applied to the 
slip rings after full-speed has been reached will be very 
low, which, of course, means that the exciting current will 
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Fig. i—-CONNECTIONS FOR MODIFIED INDUCTION MOTOR 


be heavy. But if there is an exceedingly high voltage 
between the slip rings at starting, then the exciting 
current and voltage can be made to conform with the 
ordinary values. Wound rotors of this type can be 
constructed with two slip rings and a “ single-axis ” 
winding, and during the starting period the winding 
carries single-phase alternating current. Unfortunately, 
however, a machine of this description can only give 
a small starting torque for the pull-out torque of 
single-phase rotor at full-speed is only a small percentage 
of the full-load torque of a three-phase rotor. At half- 
speed the motor has a greater pull-out torque, 7.e., about 
half that of an ordinary three-phase rotor at full-speed. 

Synchronous motors, it is explained. are liable to hunt, 
and the author therefore maintains that it is necessary 
to fit such machines with dampers in order to eliminate 
trouble of this description. The damper may be of the 
squirrel-cage type or may take the form of a polyphase 
winding. If a three-phase rotor is arranged as in Fig. 1], 
the polyphase winding can be supplied with continuous 
current and at the same time it will serve as a three-phase 
damper. This diagram shows the complete connections 
for a low-voltage motor. A star delta switch is used in the 
stator circuit in order to reduce the starting current, 
which would otherwise greatly exceed the full-load current 
owing to the large air gap. The rotor has a three-phase 
winding and two of the slip rings are directly connected 
to the terminals of the starting reistance, whilst the other 
slip ring is joined to the third terminal of the starter by 
turning the handle of the field rheostat to the point marked 
“ starting position.” When the handle is on the other 
contacts the exciter and field rheostat are connected 
between the third slip ring and starter. When the motor 
is running at full-speed the starter is short-circuited. The 
exciting current flows into the third phase and divides 
at the star point the two other phases each carrying one- 
half of the total current. It is not absolutely necessary 


to cut the exciter out of circuit during the starting period, 
especially if a large starting torque is unnecessary, for a 





moderate alternating current flowing through the exciter 
does no harm. 

The author explains that the more general and more 
satisfactory type of multipolar self-starting synchronous 
motor is the standard salient pole machine with field coils 
on each projecting magnet and with a squirel-cage winding 
embedded in the pole tips. This form of construction is 
fairly familiar. If solid pole shoes are employed it is 
unnecessary to use a squirrel-cage winding, because the 
solid pole shoes present a path for the currents which are 
set up by the alternating field produced by the stationary 
armature. Two 300-kilowatt frequency changers built by 
the British Westinghouse Company are illustrated in the 
paper, each consisting of a 14-pole 60-cycle motor coupled 
to a 6-pole 25.7 period generator. The rotor of the 
60-cycle motor has laminated poles fitted with a squirrel- 
cage winding, and that of the generator has solid 
cast steel poles and no dampers. The sets can be 
started from either side with 60 or 25-cycle current. It 
is possible to start machines of this type with the field 
coils open or short-circuited. If the pole shoes were 
laminated and no dampers provided, the pressure on an 
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LAMINATED POLES WITH SQUIRREL CAGE 
Fig. 2—SPEED AND CURRENT CURVES 


open-circuited field winding, wound for, say, 100 volts, 
might easily reach many thousand volts, even if the 
stator were supplied with current at a fraction of the 
normal pressure. But the provision of the dampers 
reduces the open circuit voltage to a considerable extent. 

A test made on a 440 horse-power motor showed that 
there were 870 volts between the slip rings when starting 
with a pressure of 503 volts, the normal working pressure 
being 2080 volts. Calculation indicated that without the 
squirrel-cage winding the pressure would have been 4200 
volts. Similarly, it was found that when one of the 6-pole 
25.7-cyele machines mentioned above was started with 
a pressure of 125 volts on the stator the voltage between 
the slip rings was 1200 volts, and it is estimated that in 
the absence of the protecting effort of the solid pole shoes 
the pressure at the rings would be 4700 volts. In both 
cases the exciting pressure employed is 125 volts, but if 
desired the voltage at the rings at starting could be reduced 
to one-half of the above values by arranging for a normal 
exciting pressure of 62 volts. Machines of this type start 
most rapidly when the field coils are open-circuited. 
The dotted line curve, Fig. 2, shows the rapid rise in speed 
and the rapid decrease of the armature current when the 
60-cyele machine was started with the field coils open- 
circuited and a voltage of approximately 25 per cent. 
of the normal voltage on the stator terminals. The 
full lines show the starting performance when the field 


8 
8 


Frelt Amperes, 
Amperes per phose 


‘ 
© © 2 30 40 30 6 70 80 30 WO W I?0 130 
Seconds 


NO SQUIRFEL CAGE 





CAST STEEL POLES 


Fig. 3-SPEED AND CURRENT CURVES 


winding is short-circuited. It will be seen that under the 
latter conditions the motor takes nearly twice as long to 
attain full-speed as compared with the time taken when the 
machine is started with the field winding open-circuited. 
The disadvantage of the long starting period would be 
appreciable if the field coils were wound for a higher 
pressure—say, 440 volts—for in this case ten times the 
normal voltage between the slip rings would demand 
special precautions in the way of protecting the insulation. 

It has been found that a voltage of 25 per cent. of the 
normal pressure is about the minimum which can be used 
for starting the frequency changing sets just referred to. 
With 30 to 38 per cent. of the normal voltage the sets run 
up to speed rapidly, and it is unnecessary to use the 
barring gear. Fig. 3 shows the starting current of the 
25.7-cycle machine having cast steel poles, the voltage 
applied to the stator windings being 23 per cent. of the 
normal value. In this instance the field coils are short- 
circuited. The current flowing between the short-cir- 
cuited slip rings was measured by means of a transformer 
and a soft iron ammeter. Naturally the accuracy of these 
measurements decreases as the synchronous speed is 





approached, but, nevertheless, they give a very fair idea 
of how the value of the current changes. Just before the 
rotor pulled into synchronism the needle of the ammetep 
made violent oscillations, which were caused by tho 
pulsations of the speed a little before the synchronous 
value was attained and to the almost momentary reversal 
ot the magnetism or each magnet when there is y slip 
corresponding to one pole. These curves were obtained 
by watching the indicating instruments and by writing 
down the readings at intervals of two seconds, and it jg 
therefore evident that the readings are not to be revarded 
as strictly accurate. 

Dr. Rosenberg then proceeds to show how these machines 
pull into synchronism, but, whilst this portion of the paper 
is certainly interesting and undoubtedly of value to those 
who desire to gain an insight into the theory of the 
machines, the latter part of the contribution, which jx 
devoted to self-starting rotary converters, is more jp 
conformity with the practical engineer’s requirements, 
and, owing to the limited space at our disposal, we propose 
to pass on to what the author has to say about this ques- 
lion of starting rotary converters. These machines, it jg 
explained, are frequently started like squirrel-cage motors 
at reduced voltage, but, whilst in general the procedure js 
the same as that already described for synchronous 
machines, there are two or three aggravating conditions 
which are apt to lead to unsatisfactory results. [t js 
unnecessary to consider these here, as they are well kiown 


to those who have had experience in this direction, but: 
reference should certainly be made to the author's ney 
method of starting a rotary converter, which, it is claimed, 


only demands a small armature current, and prevents 
sparking at the brushes and reversal of the field current, 
A starting motor is connected in series with the slip rings, 
as shown in Fig. 4. This motor is of the squirre|-cage 
type, but for the sake of explanation it is convenient to 
look upon it as a single-phase commutator motor, as 
indicated in the diagram. 

There are no starting tappings on the main transformer 
but one of the low-voltage tappings B is directly con 
nected to one of the slip rings B of the rotary converter, 
whilst the other terminal A is connected through a knife 
switch to the other slip ring. The starting motor, it will 
be observed, is connected across the low-tension knife 
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switch. There is also another small switch in circuit with 
the starting motor, but this is not absolutely essential. 
Now, if the high-tension switch of the transformer and 
the small switch of the starting motor are closed whilst 
the main low-tension switch is open, current will flow 
through the starting motor into the rotary converter. 
The starting motor limits the current to a small percentage 
of the full-load current. The armature of the converter 
has very little importance. If we assume that for full-load 
current in the converter thé voltage across the slip rings 
is 20 per cent. of the normal pressure, then, if the starting 
motor is designed so as to allow only 30 per cent. of the 
full-load current to pass through the converter, the voltage 
at the slip rings will be reduced to 6 per cent. of the full- 
load voltage. The starting motor takes practically the 
full voltage at the terminals of the transformer, and, as 
with a properly designed rotor this 30 per cent. of the full 
current can produce a good torque, it will without the aid 
of any barring gear, run the converter up to speed very 
rapidly. 
Experience has shown that a current of this magnitude 
will not destroy the residual magnetism of the rotary 
converter ; consequently the field winding of the converter 
is permanently connected across the continuous-current 
brushes and the rheostat is usually adjusted so as to 
reduce the resistance slightly below the value which is 
needed for no load excitation. Therefore as soon 4s 
the speed approaches the synchronous value the machine 
excites itself just like an ordinary continuous-current 
dynamo. At first the frequency at the slip rings difiers 
slightly from that of the transformer, but this condition 
does not last very long. Assuming that the voltage ol 
the converter has attained its correct value, then imme- 
diately before falling into synchronism the pressure on {lie 
starting motor will vary from zero to double the slip 
ring voltage, and, as the current flowing through the 
starting motor has some influence on the rotary converter. 
the needle of the continuous-current voltmeter will show 
violent fluctuations. But immediately the converter has 
pulled into synchronism the needle of the instrument 
ceases to oscillate: the voltage can then be adjusted, 
and the main single-pole switch which short-circuits the 
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starting motor can be closed. Since the converter is 
py mehronism with the generators before the low-tension 
pone Ge is closed, and remembering also that the machine is 
doveloping its full voltage, it is clear that the completion 
of the alternating-current circuit cannot produce a heavy 
of current or sparking at the commutator. The 
lamp connected across the low-tension switch, as shown in 
ihe diagram, lights up periodically before the condition 
of synchronism is reached, but there is no voltage across 
the terminals of the lamp when the converter has pulled 
into phase with the electromotive force of the generators. 
The continuous-current voltmeter also shows when this 
condition exists. } 

The diagram Fig. 5 shows the connections when a three- 
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phase squirrel-cage motor is used instead of the commutator 
motor, as indicated in Fig. 4, This diagram is self- 
explanatory. The connections for a six-phase rotary 
converter are also given in the paper, but it has been 
considered unnecessary to reproduce this, because the 
starting motor is connected across three of the phases, 
as shown in Fig. 5, the other three cables from the trans- 
formers being directly connected to the other three inter- 
mediate slip rings. By employing a slip ring motor the 
starting current might be reduced to a still lower value 
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than that mentioned above, and the impedance of the 
starting motor could be reduced when the converter is 
in synchronism by short-circuiting the rotor of the starting 
motor, but the simple squirrel-cage motor is preferable 
in most instances. In Figs. 4 and 5 a single-pole field 
switch is shown, which is used in conjunction with a 
discharge resistance. It has been found that when the 
tield switch is opened the machine approaches synchronism 
in a shorter space of time than when it is closed. When 
the converter passes synchronism the needle of the con- 
tinuous-current voltmeter gives a small variation in the 
reading for every slip corresponding to one pole, and by 





closing the field switch at the correct moment the voltage 
builds up immediately and the machine then remains in 
synchronism. When starting motors are employed 
which allow 30 per cent. of the full load to pass into the 
converter the machine can be run up to speed and put into 
service in less than one minute. Tests carried out on 
50-cycle rotary converters built for capacities ranging from 
200 to 1000 kilowatts have shown that the time required 
for starting and synchronising varies from 30 to 50 seconds, 
and that the starting current does not exceed 30 per cent. 
of the full-load value. 

The same scheme can obviously be employed for start- 
ing synchronous motors. For high-tension synchronous 
machines a low-tension starting motor presents several 
advantages, and in such cases an indirect series connection 
is employed as shown in Fig. 6, where it will be seen that 
the primary windings are connected across the lower 
switch and the secondary windings to the starting motor. 
When starting the machine the lower switch is opened and 
the top switch closed, but when the motor has pulled into 
synchronism the lower switch is also closed, thereby 
short-circuiting the primary windings of the transformer. 
Under these conditions no current will flow through the 
secondary of the transformer or starting motor, but the 
primary windings of the latter still remain alive. The 
author points out that, although this arrangement may 
appear more complicated than the system described in 
the early part of the paper, this is not really the case for 
the auto-transformer required with the  self-starting 
machines as used for the frequency changing sets is nearly 
the same size as that employed in connection with the 
scheme shown in Fig. 6. Moreover, in the case of the 
former method voltage surges occur in the end turns of the 
windings of the synchronous motor when the operator 
switches over to the higher voltages. Momentary rushes 
of current also occur both when the machine is connected 
to the high and low-pressure cables and more particularly 
when switching over to the full voltage. 

These rushes of current, it is explained, cause sudden 
movements of the windings which may have a deterimental 
effect on the life of the insulation. If precautions were 
taken to avoid these sudden variations in the pressure 
either by using resistances or by the employment of 
multi-step switches, then the addition of the necessary 
apparatus would make the gear more complicated than 
that shown in Fig. 6. When a synchronous motor is 
started in accordance with this scheme the voltage surges 
are taken up by the transformer and not by the motor 
windings. Before short-circuiting the starting trans- 
former the full voltage is applied to the motor terminals ; 
consequently no voltage surge will occur when the short- 
circuiting switch is closed. The current rushes at the 
moment of switching in and at the moment of short- 
circuiting the starting transformer only amount to a small 
percentage of the full-load current, and it therefore appears 
justifiable to employ this method of starting synchronous 
motors, notwithstanding that it was originally devised for 
starting rotary converters. It is an easy matter to provide 
the transformer with a few extra turns for the purpose of 
protecting the motor windings against voltage surges 
under ordinary working conditions. 





AIR FILTERS FOR TURBO-GENERATORS. 


Ir is common knowledge that large volumes of air are 
now passed through turbo-generators in order to cool the 
windings and other parts of the machines. When this 
system of ventilation was first adopted it soon became 
evident that it was necessary to filter the air, since large 
quantities of dirt were found to accumulate in the small 
air passages and around the windings of the machines. 

















AIR FILTERING ARRANGEMENT FOR A TURBO-GENERATOR 


This not only involved frequent cleaning, but it also in- 
creased the risk of breakdown. Consequently, it is now 
customary to pass the air through filters which usually 
consist of flannel cloths stretched on wooden frames in 
such a manner that large surfaces are exposed to the 
air currents. 

It is essential that these filters should be cleaned 
periodically, and for this reason they should be con- 
structed so that they can easily be dismantled and 
should be placed in accessible positions. They are 
situated below the floor level of the power-house, 
as shown at A in the accompanyinz illustration. 
It is evident, however, that in the event of a light being 
brought near to the filter a spark might easily set the 
flannel screens on fire, covered as they are with fine dust, 
and owing to the air currents which are passing through 
the filter the flames would naturally pass upwards into the 
generator. It appears that the windings of turbo-genera- 
tors have been destroyed in this manner on more than one 
occasion, and in order to guard against such trouble it 
is now customary to impregnate the flannel screens and 
wooden frames so as to make them more or less fire- 





proof. But having regard to the fact that the flanne 
screens are often coated with fine coal dust and other 
materials such as thread which will easily take fire, and 
remembering also that the fire risks are greatly increased 
by the air currents, it is clear that every possible precau- 
tion should be taken to avoid trouble of this description. 
When the steam is shut off from a turbine it takes an 
appreciable time for the revolving parts to come to 
rest, and even if the steam be cut off as soon as a fire is 
noticed it is quite possible for the generator to be com- 
pletely ruined before it comes to rest, for, as long as it is 
running, it is sucking in the air. ; 

It is hence found desirable to erect air filters in chambers 
which are fitted. with an arrangement for closing the air 
delivery passage from the filters, and the air should be 
drawn from outside the building and from a part where 
as little dust as possible is present. The air conduit should 
be entirely free from openings apart from those through 
which the air enters and leaves, for otherwise, besides 
allowing a current of air to pass to the machines when the 
main inlet was closed, in the event of steam escaping into 
the engine-room, it would be drawn into the vent lating 
ducts and generators, with anything but a beneficial 
effect upon the windings. The A.E.G. Company, of 
Berlin, has patented an arrangement which is shown 
in the accompanying illustration. When a fire occurs 
a shutter or flap closes the outlet passage between the air 
filter and the generator, so that the flames are prevented 
from reaching the machine. It will be seen that the 
shutter or flap F in the delivery passage from the filters 
is held open by the weight C. Between the weight and 
the cord attached to the shutter F there are some fine 
threads B, which would be quickly destroyed in the 
event of a fire arising in the air filter A. As soon as the 
threads B are destroyed the weight C falls to the ground, 
and the flap F closes. Obviously, when this occurs 
no air can be drawn through the filter, and it is therefore 
possible that the fire will be extinguished. In any case, 
it will be checked and will be confined to the spaces K 
and J. 

When the flap F closes, another inlet in front of the 
shutter is opened so that air can be drawn through the 
machine from the engine-room. It is therefore unnecessary 
to put the generator out of action. The flap F is provided 
with a weight D so that when the threads B are burnt 
the flap or shutter closes instantly and entirely prevents 
the fans on the rotor drawing air through the filter. When 
this occurs the flap F can be made to complete an elec- 
trical circuit, and so cause an electric bell to ring in the 
engine-room, thus cailing the engineer’s attention to the 
fact that a fire has occurred in one of the air filters. An 
iron dust-tight door is shown at G which gives access to 
the pure air chamber K. 

Air filters should be cleaned at intervals determined 
by the quantity of dust which collects on the screens, 
otherwise there is a risk of the generators being over- 
heated owing to an insufficient supply of air. The resist- 
ance which a filter offers to the passage of air can be 
measured by means of a water column, and the A.E.G. 
Company recommends the use of a gauge of this descrip 
tion on each air filter. When the filter is clean the resist- 
ance measured on the water column ranges from .04in, 
to .08in. It should never be allowed to exceed .39in. 








PUDDLING BY MACHINERY. 





In view of the shortness of manual labour tor the opera- 
tion of puddling, and of the return of wrought iron into 
favour for a variety of purposes among engineers, particular 
interest invests a paper read on the 5th inst. at Dudley, 
before the Staffordshire Iron and Steel Institute, by Mr. 
David E. Roberts, M. Inst. C.E., entitled ‘“ The Latest 
Development of the Roe Puddling Process.” The chair 
was occupied by the President of the Institute, Mr. Isaac 
E. Lester, and there was a large attendance and a long 
discussion. 

After dwelling on the advantages of steel, particularly 
with regard to resistance to corrosion, Mr. Roberts 
described the Roe puddling furnace. The furnace is of 
the oscillating type and is very large. The Pottsdown 
furnace first put down is about 22ft. long inside by about 
9ft. wide. The new furnaces at Reading, Pa., U.S.A., 
are 26ft. long by nearly 12ft. wide inside. The aim all 
along has been to deal with quantities on similar lines to 
what is common in steel making. The new furnaces have 
made heats well over 6000 Ib. in weight, and that weight 
is well within the capacity of the furnace. The gain in 
weight shown by the experimental Pottsdown furnace has 
been confirmed and improved upon in the new furnaces at 
Reading, and sometimes reaches 11 per cent. 

The following are actual figures :— 


Pig charged. . 5300 Billets .. 5855 
” ” ss 5450 ” 6080 
‘ 5150 oe <8 5760 


This is due partly to iron reduced from the oxide in 
the cinder, and also to the absence of any waste by surface 
oxidation after the process is complete, for the ball is 
discharged into the squeezer immediately it is made. 
The plant consists of two furnaces, but has been so designed 
that it can conveniently be extended to twelve. The 
furnace bottom, originally a straight line, is now curved, 
the two ends rising up. This is done for two reasons : 
one, that it is found in operation that to keep the bottom 
clean about half of it must always remain exposed to the 
flames and thus kept hot. The incline also gives the charge 
a more rapid start at the beginning of each descent. 
First of all, through a suitable door is inserted the fettling, 
which consists of puddle tap cinder in a remelted condition. 
This melting is done in another small tilting heating fur- 
nace close at hand. The puddling furnace is then rocked 
a few times, until this fettling washes well over the 
bottom, and then the molten charge is put in and opera- 
tion commences. The conditions of operation being the 
same exactly as those in an ordinary puddling furnace, 
a similar kind of cinder is required, and an important 
point is its proper production and maintenance, both 
chemically and physically, i.c., the correct amount of 
silica and oxide of iron. The quantity of fettling neces- 
sary is, of course, regulated by the quantity and the 
quality of the iron used. The furnace is rocked upon 
hollow trunnions, and through these trunnions gas and 





394 





THE ENGINEER 





Aprit 11, 1913 





— 





! 
air come; in{Yand combustion takes place. The roof is | 
raised at the centre to give room for combustion. There | 
are two curved chimneys on each end of the furnace | 
through which gases escape, and when the rocking pro- | 
ceeds the gases escape from the chimneys under a large 
canopy which practically covers the whole furnace, and the 
heat escaping from the chimneys under this canopy heats 
the air for combustion in what is called the ‘* recuperator,” | 
this air later entering the furnace. The speed of rocking | 
is controlled to fit the conditions as they change during | 
the process. When the iron is molten the furnace is moved | 
very little and gradually, but as the process begins to deve- | 
lop then the amount and speed of the rocking increases, | 
and eventually, as the iron comes to be mature, dries up, | 
and the ball is formed, it develops to the maximum. | 
The proper manipulation of the oscillations enables the | 
entire mass to be uniformly finished, this being assisted | 
by the great width of the bottom. Care, of course, has | 
to be taken that there is no raw iron present when the | 
final massing by impact takes place to form the ball. 
At the final movement the door at one end of the furnace 
is opened and the ball is thrown out into a cradle waiting | 
to receive it. It may be interesting to note that the first | 
heat made in this new plant was accidentally deposited | 
on the floor instead of the cradle. This was due to | 
a defect in the apparatus controlling the door, which was 
only half opened. This huge puddled heap now stands 
aside as an interesting relic of early troubles. 

The receiving cradle puts the ball into the hydraulic 
press, and there it is subjected to heavy pressure all over, 
and a slab is produced about 28in. wide by about 7in. 
thick and about 12ft. Gin. long. All sides of the press 
for squeezing the block are perforated to allow the cinder 
to get away. The furnaces are each capable of turning 
out a heat approximately once an hour, and aithough they 
are called 2}-ton furnaces, yet a few times, as already 
stated, heats have amounted to well over 6000 1b. The 
highest amount we have got has been 61001lb. It was 
found that at first the time taken to complete a heat was 
on an average a little longer in these new furnaces than in 
the old one—this was due to the fact that the men were 
not familiar with all the new conditions of the larger size 
of furnace. Each furnace is good enough for about 


AN ENGLISH-BUILT AVIATION ENGINE. 


Many of our readers are acquainted with the wonderful 
work which has been done lately by what we may call 
tiny engines in driving motor cars at enormous speeds. 
Among these may be mentioned the performance of the 





>| Sunbeam car, which won the Grand Prix Race on the 


Continent last year with an engine which had four cylinders 
of only 80 mm. bore by 150 mm. stroke. The successful 
results obtained with this engine on a car have led the 
Sunbeam Company to embody the main features in an 
8-cylinder “* V ” type aviation engine, which we illustrate 
below. This “V”™ form of construction, 
leads to very great saving in weight, the crank shaft and 
crank case being reduced in length, while the number of 
crank webs is also reduced and the valve gear is simplified, 
so that this particular engine, which gives 150 brake horse- 
power at 2500 revolutions per minute, only weighs, with its 


aviation engine, as the weight to be taken into considera- 
tion is that of the complete motor with fuel, &c., ready 
for a trip of a reasonable number of hours’ duration, and 
it is here even more particularly that the Sunbeam engine 
proves its claim to rank as a very fine aviation engine. 
The consumption as taken under normal flying conditions 


| works out to only 0-49 pints of petrol per brake horse- 
| power per hour, so that fuel economy has received an 
| equal amount of attention with efficiency and saving of 


weight. As will be seen, each pair of cylinders lies in the 


| same plane, so that only two cams are required for the 


four valves of each pair of cylinders, while both connecting- 
rods drive the same crank pin. The cylinders have copper 
water jackets to save weight, and the big bell-mouth to 
allow the long stroke connecting-rods to clear is an interest- 
ing feature of the design, which otherwise differs very little 
from ordinary motor car practice, though the water 
cooling of the valve pockets should be noticed. The cam 
shaft is cut out of the solid with all its cams,and its big 
diameter bearings and is another instance of the way in 
which every ounce of superfluous metal is dispensed with. 
The revolution speed of 2500 per minute is, of course, too 
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30 tons output per day of twelve hours, and approximately 
on a reasonable basis of 300 tons a week each. You will | 
note that there must be considerable economy from the 
labour point of view with regard to this manufacture, 
as each furnace only requires three men, one puddler and 
two helpers—one of whom does the rocking of the furnace 

that is, 30 tons a day with three men, or 10 tons per man, 
as against the present output of something between .6 or 
.7 tons per man per day, a difference of, say, Lito l. The 
actual cost of production cannot very well be detailed in 
this paper, but approximately it may be taken that the 
inventor’s estimate has been confirmed, viz., that these 
slabs can be produced for nearly the same cost as open- 
hearth ingots of similar weight. 

In the course of the discussion which followed Mr. 
Roberts’ paper, Mr. J. W. Hall observed that undoubtedly 
anything which would enable the difficulty to be got over | 
which there was at present in the English iron trade in 
finding puddlers should be welcomed ; but the trouble as 
to the Roe plant seemed to him to be the enormous cost. 
Ordinary puddling furnaces were very cheaply operated, 
and part of the fuel was utilised in raising steam. He 
thought Mr. Roberts had satisfied the Institute that the 
process was a practical one and that it could be worked in 
a practical way, but he was afraid that very few of the 
Staffordshire works were of sufficient size to take it up. 
Moreover, producing material in these large masses would 
demand very large mills, instead of the very simple and 
comparatively cheap puddled har mills which were at 
present usual. 

Referring to this point in his reply, Mr. Roberts said 
if individual firms could not take the matter up, perhaps 
a group of them could by joining together. Roughly 
speaking, the reduction in cost possible by making billets 
by this process was £1 per ton, and with such a saving as 
that a good large capital expenditure was justified. It 
was vital to the process that large quantities should be dealt 
with. The practicability and economy of the process was | 
shown by the fact that it had answered so well that the | 
Reading Company, after thoroughly considering the matter 
for about two years, was now on the third furnace and | 
was extending its buildings ready for the fourth and 
fifth and sixth furnace. That was also an indication that 
the quality was right. Users could arrange to turn out 





any quality that was required. 
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THE SUNBEAM AVIATION ENGINE 


high for the best propeller efficiency, and this is reduced | 
by half by a 2 to 1 gear embodied in the crank case. | 


Altogether this little engine, as we must call it, is a remark- 
able piece of work, and we should like to congratulate the 
designer, Mr. L. Coatalen, on the success which he has 


| already attained. 


THE PASSENGER AND EMIGRANT LINER 
BERGENSFJORD. 


Tur second of two twin-screw passenger and emigrant 
steamers now being built by Cammell, Laird and Co., 
Limited, to the order of Den Norske Amerikalinje, 





Bergensfjord by Madame Bang, wife of Herr Cath Bang, 
chairman of the Norske Amerikalinje Company. 


‘he di i 2 j llows :— | 
ee ee eee oe eee | whole of the machinery has been constructed to the require- 


Length, 510ft.; breadth, 6]ft.; depth, 40ft. 6in. to shelter 
deck, with a gross tonnage of about 11,000 tons. 
modation is provided for 105 first-class, 216 second-class, 
and 700 emigrants (in rooms). 


The vessel is built with a double bottom throughout, | 


is divided into twelve water-tight compartments, and has 
also ballast tanks in forward and aft peaks and large fresh- 
water tanks, as well as a condenser for supplementing 
these if necessary. The accommodation is as follows :— 
On the shade deck is situated the chart-room and wheel- 
house, also the wireless telegraphy office and instruments, 
and immediately below on the boat deck are the captain’s, 
officers’, and pilot’s rooms. Abaft these are the first- 
class en suite state-rooms, consisting of day-room, bed 
room, bath-room, and lavatory. Further aft still is the first- 


| shipyard on Tuesday, April Sth, the vessel being named | 


Accom- | 


| 


of course, | 


| ship’s stores. 


to seat four and eight persons. Further aft on this dec, 


| are the second-class state-rooms, each to accommodate 


four persons, second-class lavatories, &c., and on the after 
end below the smoking-room and music-room is the second. 
class dining saloon. This saloon seats 112 passengers. Qy 
this deck are also the emigrants’ smoking-room, male 
and female hospitals, nurses’ and stewards’ rooms, surgery, 
and also all the usual offices. 

On the upper deck are the emigrants’ dining saloon 
and accommodation for over 400 emigrants in cabins 
containing 2, 4, 6, and 8 berths; here also are the crew's 
accommodation, galleys, baker and _ butcher's shops, 
sculleries, c. 

On the main deck below is accommodation for over 27 
emigrants in similar cabins to those on the deck above, and 
also a large refrigerating chamber, both for cargo and 
The whole of the ship is ventilated and 
warmed by the thermo-tank system of ventilation, ¢!ectri¢ 


| light is fitted throughout, and there is a wireless tele; raphy 


carburetter, 425 lb., or less than 3b. per horse-power. | 
| This alone is not, however, sufficient to make it a suitable 


installation. The lifeboats are carried under the latest 
type of Welin davits, and sufficient boats are proviied to 
| accommodate everyone on board, independently of other 
life-saving appliances. The vessel is built to Lloyd's 
and Norske Veritas requirements, and also to the require. 
ments of the British, Norwegian, and American Boards 
of Trade. A large quantity of cargo is to be carried, 
The main propelling machinery consists of two sets 
of twin-screw, direct-acting, quadruple-expansion enyines, 
having cylinders 26in., 37}in., 53in. and 75in. by 5lin, 
stroke, designed for running at about 95 revolutions 
per minute. The engines are balanced on the Yarrow- 


Schlick principle, and are designed to develop about 


8500 indicated horse-power. 


The main condensers are of Weir's uniflux type, the shells 
being of mild steel, and the doors and water ends of cast 
iron. The circulating water is supplied by two centrifugal 
pumps. The whole of the shafting in connection with the 


machinery is being supplied by Cammell, Laird’s own works 
at Sheftield. The propellers are of the built type with 
cast steel bosses and blades of Bull’s metal. Brown's 
steam and hydraulic reversing engines are employed, 
and Aspinall’s governors are also fitted. Two sets of Weir's 
independent air pumps are fitted in connection with the 
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main machinery, together with three sets of Weir's direct 

acting feed pumps, while two 30-ton evaporators and a 
distiller are supplied in connection with the feed make-up 
system and for drinking-water purposes, two fresh-water 
pumps being employed for the latter duty. 

Feed filters and heaters are provided in connection with 
the feed arrangements, and an auxiliary condenser of the 
Weir’s uniflux type is supplied for dealing with the 
exhausts from the auxiliary engines. The vessel is fitted 
with bilge and ballast pumps of extra large capacity, as 
well as general service, sanitary and other pumps. The 
telegraphs are of Chadburn’s make, and Graham's 
loud speaking telephones connect the and 
the engine-room. The boiler installation of 


bridge 


consists 


of Kristiania, was launched from the builders’ Birkenhead | eight single-ended boilers, 16ft. diameter by Llft. Sin. 


long, designed to carry a pressure of 220 Ib. per square 
inch, and using Howden’s system of forced draught. 


| See’s ash ejectors are fitted in each of the stokeholds in 


addition to the ordinary steam-driven ash hoists. The 


ments of the Board of Trade, Lloyd’s Register of Shipping, 
Norwegian and American Governments, and the Norske 


Veritas. 








Ir may be recalled that on December 9th last a 14in 
coast defence gun built for the American army failed under 
test at-the Sandy Hook proving ground. The cause at 


| the time was obscure, but we learn now, from the Journa! 
| of the United States Artillery, that the failure is to be 


class smoking-room. On the bridge deck below are the first- | 


class music-room, ladies’ room, and writing-room. 
is also an extensive promenade for first and second-class 
passengers. Here are also the first-class state-rooms 
arranged for two berths and a sofa berth. Further aft 
on this deck are the second-class smoking-room and the 
second-class music-room, also the purser’s office and a 
barber’s shop. The entrances to the first and second-class 
saloons are also on this deck. The first-class dining saloon, 
to seat 100, is situated on the shelter deck, and extends 


There | 


| attributed to a feature of the design—a cut made in the 


jacket to accommodate a part of the breech mechanism, 
resulting in a thin edge and sharp corner giving favourable 


| conditions for starting a crack. This feature of design 


| 
| 
| 
| 
| 
| 


| 


is peculiar to only four guns, and two have shown no 
weakness under proof-firing ; but the design is to be modi- 
fied before the guns are subjected to further tests. The gun 
that failed suffered only in the jacket. That part will 
be replaced, and the other modification being carried out, 
the gun, after further tests, will be issued for service. 
It is interesting to note that these four guns are the last 


| the whole width of the vessel. The tables are arranged | weapons for the. American army and navy to be con- 
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structed on the built-up system. For the future the wire- 
wound method of construction, which has been used almost 
wholly in this country for many years, but still fails to 
receive the approval of continental gun builders, is to 
be used exclusively, 








INSTITUTION OF CIVIL ENGINEERS. 


(1) THE YIELD OF VARIOUS CATCHMENT AREAS IN 
SCOTLAND.* 


By Wivriiam Carstairs Reip. 


I'n1s paper deals with the yield of several catchment areas in 
Scotland which for a number of years past have been under the 
observation of the author and his firm. The utilisation of the 
catchment areas for water supply purposes has been sanctioned 
hy Parliament. The areas under review are situated respec. 
tively in the counties of Peebles, Midlothian, and Perth. 

.eference is made in the first place to the observations having 
cen undertaken on one at least of the areas because the inform- 
ation available in regard to rainfall was insufficient to permit 
of the proper quantity of compensation water being deter- 
mined by Parliamentary tribunal. A comparison is made 
between the rainfall and the actual flow of the streams accord- 
ing to steam gauge recorders or having regard to the rise and 
fall of water in reservoirs of known capacity. The results of 
observations on an evaporation gauge at Talla Reservoir, 
Peebles-shire, are given. The extent of the Peebles-shire catch- 
ment areas is 6180 acres, taken as a whole, but separate informa- 
tion is given in regard to a portion of this area amounting to 
3000 acres. The Midlothian area is 3825 acres, and the two 
Perthshire areas are respectively 1166 and 1437 acres. 

Some information is given as to the minimum flow in the 
areas for various different periods, such as one week, one month, 
and four and five months. 


2) MEASUREMENT OF THE FLOW OF THE RIVER 
DERWENT, DERBYSHIRE.* 


By Epwarp SANDEMAN, M. Inst. C.E. 


Tne flow of the river Derwent has been measured since 
1905, when & weir was built by the Derwent Valley Water 
Board, to ascertain the yield from an area of about 50 square 
miles of the northern portion of its watershed. The area in 
question varies in elevation from 500ft. to 2060ft. Rain gauges 
to the nuinber of forty-six were fixed on this area, being approxi- 
mately one to each 700 acres. In the last thirteen years the 
recorded rainfall has averaged 46.34in. The lowest rainfall 
of any of the gauges was 34in., and the highest 6lin. 

The measuring weir is in two parts, one 90ft. and the other 
30ft. wide, the latter being 18in. lower than the former. so that 
it will measure the lower flows. Since the pool formed by the 
weir tends to silt up, openings were made in the weir—provided 
with wooden doors—through which the deposited material 
van be removed by sluicing. A floating boom is placed across 
the river above the weir in order to catch trees, timber, &c., 
and prevent damage to the knife-edge weir. The flows over the 
weirs are recorded on a rotating drum driven by clockwork with 
cain attachment. 

The highest flood on the drainage area occurred before the 
building of the weir. It was calculated to have reached a flow 
of 486 cubic feet per second per 1000 acres from an area of 
9321 acres. The minimum flow recorded was 0.29 cubic foot 
per second per 1000 acres. Records of evaporation from a water 
surface 6ft. square showed a variation from 10.25in. in 1907 to 
19.62in. in the year 1911. 

The general result of the measurement of the rainfall and 
the yield of the river showed that the quantity of water collect- 
able was—on the average of the seven years under conzideration 

equal to 75.2 per cent. of the rainfall. 








IRON AND STEEL INSTITUTE. 


‘THE annual meeting of the Institute will be held, by per- 
mission, at the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, on Thursday and Friday, May Ist and 2nd, 
1913, commencing each day at 10.30 o’clock a.m. | The following 
programme has been arranged : { 





On the Thursday at 10.30 a.m. there will be a general meeting 
of members, at which the Council will present its report for the 
year 1912, the honorary treasurer will present the statement 
of accounts for 1912, the Bessemer Gold Medal for 1913 will be 
presented to Mr. A. Greiner, and a selection of papers will be 
read and discussed, these being Nos. 14, 7, 8, 3, and 9 in the 
subjoined list. The meeting will be adjourned to 2.30 p-m., 
when papers Nos. 6, 4, 5, and 2 will be read and discussed so 
far as time permits. The annual dinner of the Institute will 
he held at 7 p.m. in the Grand Hall, Hotel Cecil, Strand, W.C. 

On the Friday the meetings will be resumed at 10.30 a.in., 
when the Andrew Carnegie Gold Medal for 1912 will be presented 
to J. Newton Friend, Ph.D., and the awards of research scholar- 
ships for the current year will be announced. A selection of 
papers will then be read and discussed, so far as time permits, 
Nos. 10, 12, 1, 13, and 11 being taken. The following is the list 
of papers that are expected to be submitted :—(1) “ Critical 
Ranges of Pure Iron, with special reference to the Point A,,” 
by Dr. H. C. H. Carpenter (Manchester) ; (2) ‘‘ Influence of the 
Metalloids on the Properties of Cast Iron,” by H. I. Coe (Bir- 
mingham) ; (3) “* Economy of Dry Blast,” by Professor J. von 
Ehrenwerth (Leoben) ; (4) “ Corrodibility of Nickel, Chromium 
and Nickel Chromium Steels ” by Dr. J. Newton Friend (Wor- 
cester), J. Lloyd Bentley and W. West (Darlington): (5) 
‘“ Influence of Silicon on the Corrosion of Cast Iron,” by Dr. J. 
Newton Friend and C. W. Marshall (Worcester) ; (6) ‘ Influence 
of the Presence of Sulphur upon the Stability of Iron Carbide 
in the Presence of Silicon,” by W. H. Hatfield (Sheffield) ; (7) 
‘A New Form of Electrically Driven Two-high Continuous- 
running Reversing Mill,” by Andrew Lamberton (Coatbridge, 
N.B.) ; (8) “Studies in the Cold Flow of Steel,” by Percy 
Longmuir (Sheffield) ; (9) ‘* Rotling Mill Practice in the United 
States, Part IJ.,” by Dr. J. Puppe (Breslau); (10) ‘ Faults in 
Present-day Furnaces and their Remedies,’’ by Alleyne Reynolds 
(Brighton); (11) “A New Method for Accurate Determination 
of Phosphorus,” by C. H. Ridsdale and N. D. Ridsdale (Middles- 
brough) ; (12) “Tenacity, Deformation and Fracture of Soft 
Steel at High Temperatures,” by Dr. Walter Rosenhain (Ted- 
dington) and J. C. W. Humfrey (Sheffield) ; (13) ‘‘ Chromiferous 
Iron Ores of Greece,” by Herbert K. Scott (London); and 
(14) “ Production of Sound Steel by Lateral Compression of the 
Ingot whilst its centre is Liquid,’’ by B. Talbot (Middlesbrough). 








Tar Brrrish CuamBer or ComMERcE IN Pants.-~'The oflices 
of the British Chamber of Commerce in Paris have been 
transferred from 17, Boulevard de la Madeleine, to 9, Rue des 
Pyramides, Paris. This change has been rendered necessary 
by the rapid extension of the Chamber's work and pains have 
been taken to select offices which fulfil all requirements as. to 
size, light and central position. 





* Abstracts of two napers read at the ordinary meeting of the Institution 
on Tuesday, Ist April, 1913, 





INSTITUTION OF MECHANICAL ENGINEERS. 


THE summer meeting of the Institution of Mechanical 
Engineers will be held in Cambridge and will begin on Monday, 
July 28th. The following is an outline of the programme as at 
present proposed :—- 

Members will arrive in Cambridge on Monday, July 28th. 
On the morning of the Tuesday, the Vice-Chancellor of the 
University, the Mayor of Cambridge, and the members of the 
local committee will receive and welcome the President, Council 
and members of the Institution, in the Senate House of the 
University, after which there will be the reading and discussion 
of papers. In the afternoon visits will be paid to engineering 
works, laboratories and places of interest in Cambridge. In 
the evening the Institution dinner will be held in the Guildhall, 
and there will afterwards be a reception by the Master of Trinity 
College and Mrs. Butler. 

On the Wednesday there will be reading and discussion of 
papers in the Senate House of the University in the morning, 
and in the afternoon visits will be paid to works, laboratories 
and places of interest in Cambridge ; followed by a garden 
party at Magdalene Lodge, by invitation of the Vice-Chancellor 
of the University and Master of Magdalene College and Lady 
Donaldson. In the evening there will be a reception in the 
Guildhall by the Mayor of Cambridge and Mrs. Francis. 

On the Thursday there will be alternative excursions to 
Ipswich or to Ely and on the Friday an excursion to Bedford, 
visiting Queen’s Engineering and other works. 











INSTITUTION OF ELECTRICAL ENGINEERS. 

We have received from the Institution of Electrical Engineers 
the following regulations regarding the examination of candi- 
dates for associate membership of this Institution :— 

General.—On and after June Ist, 1913, candidates for election 
into or transfer to the class of associate members (A.M.I.E.E.}, 
will, with certain exceptions, be required to pass the associate 
membership examination of the Institution. In lieu of exami- 
nation, candidates will be allowed to present a thesis, paper or 
other contribution to electrical knowledge, but they will be 
liable to be examined orally thereon. 

Dates and places.—The examinations will be held in London 
twice annually on two days (Friday and Saturday) about the 
end of April and end of October. Examinations may also be 
held at the discretion of the Council in other centres, if the 
number of local entries warrants such arrangements. 

Persons eligible for examinaticn.—Applications to enter for 
the examination will be received only from :—({a) Students or 
graduates of the Institution ; (6) candidates who have lodged 
with the secretary of the Institution a duly completed proposal 
form for their election into or transfer to the class of associate 
members, and who have been informed by the Council that they 
must pass the examination, or either part of it, as a condition 


of election or transfer ; (c) candidates who, not having attained’ 


the age for admission to the class of associate members, shall 
have given an undertaking on a form approved by the Council 
to make application for admission as soon as they are duly 
qualified. 

Latest date for entry—Applications to enter for the examina- 
tion must be made on the prescribed entry form, which must 
reach the secretary not later than March Ist for the April exami- 
nation, and not later than September Ist for the October exami- 
nation. 

Subjects of examination.—The subjects and order of the exami- 
nation will be as follows :—Part I.: English essay ; or transla- 
tion into English of passages in one of the following languages, 
to be selected by the candidate—French, German, Italian or 
Spanish. Applied Mechanics; and either general elementary 
physics or chemistry. Part II.: Two papers on one of the 
following subjects, to be selected by the candidate :—(a) Elec- 
tricity supply, or (b) electric lighting and power, or (c) electric 
traction, or (d) telegraphy, or (e) telephony, or (f) application 
of electricity to stem or (g) electro-chemistry and electro- 
metallurgy, or (h) manufacture of electric machinery (including 
works management), or (¢) design of electric machinery and 
apparatus. The papers in Part II. will include optional ques 
tions on administrative and economic matters. 

Exemptions.—Any of the following qualifications will exempt 
a candidate from the whole of the examination :—(a) Any 
engineering degree of any University in the United Kingdom 
or in the British Dominions over Seas ; (6) Whitworth Scholar- 
ships; (c) the diplomas or certificates in electric engineering 
(as indicated between brackets) granted by the following 
bodies :—-The City and Guilds Engineering College (diploma) ; 
the City and Guilds of London Institute (honours grad.) ; 
Faraday House (diploma); the Finsbury Technical College 
(day course certificate) ; King’s College, London (certificate or 
diploma) ; University College, London (diploma) ; Heriot-Watt 
College, Edinburgh (diploma); the Royal Technical College, 
Glasgow (diploma); the Municipal School of Technology, 
Manchester (certificate of technology) ; and Armstrong College, 
Newcastle-upon-Tyne (diploma). Candidates who have ob- 
tained a science degree from any University in the United 
Kingdom or the British Dominions will be exempted from Part I. 
of the examination ; and the Council will consider on its merits 
any other engineering degree, diploma or certificate of equivalent 
standing to those enumerated above which may have been 
obtained by a candidate from any University or college in the 
United Kingdom or abroad. 

Further particulars may be obtained from the secretary 
of the Institution, Victoria Embankment, W.C. 


PARIS MEETING. 

As has already been announced in our columns, the Council 
of the Institution of Electrical Engineers has accepted on behalf 
of the members an invitation from the Société Internationale 
des Electriciens to a joint meeting to take place in Paris from 
May 2\Ist to 24th next. 

The following provisional programme has been arranged :—- 
On Tuesday, May 20th, members will leave London (Victoria 
Station, South-Eastern and Chatham Railway) at 11 a.m., 
and arrive in Paris at 6.45 p.m. On the Wednesday, at 9 a.m., 
the opening meeting will be held at the Conservatoire des Arts 
et Métiers, when the members will have the choice of partaking 
in a discussion on the electrification of railways, or of inspecting 
the exhibits at the Conservatoire. In the afternoon there will 
be alternative visits to the electrical stations of the Electricité 
de St. Denis and of the Triphasé at Asniéres, or to the Sévres 
porcelain factory at St. Cloud. In the evening at 7.30 p.m. 
there will be a reception and banquet at the Palais d’Orsay by 
invitation of the Société Internationale des Electriciens. During 
the evening there will be a cinematograph demonstration by 
M. Gaumont. 

On the Thursday morning there will be the following alterna- 
tives :—Meeting at the Conservatoire des Arts et Métiers : 
discussion on long-distance transmission of electrical energy 
by (a) continuous-current, Thury system (paper by Mr. J. 8. 
Highfield) ; (6) three-phase current (paper by M. Maurice 
Leblanc); visit to the Louvre; visit to the Conciergerie, 
Notre-Dame and the Sainte Chapelle ; visit to the Aerodynamical 
Laboratory of M. Eiffel at Auteuil, under the guidance of M. 
Eiffel : and visits to other places of interest. In the afternoon 
the members may either attend a reception by M. Eiffel at the 
highest platform of the Eiffel Tower, to inspect the wireless 
installation, or visit the Invalides, or visit the electrical installa- 
tions of the Métropolitain, the Nord-Sud,; and the Compagnie 
des Omnibus. 





On the Friday morning the meeting at the Conservatoire des 
Arts et Métiers and the discussion will be continued, or members 
may make visits to various places of interest. In the afternoon 
there will be an excursion to Chantilly by special train from 
the Gare du Nord, and a visit to the Chateau and the Musée 
Condé. 

On the Saturday morning there will be a meeting at the 
Conservatoire des Arts et Métiers, when there will be a paper 
by M. Claude on Lighting by Means cf Vapour Tube Lamps 
(illustrated by experiments), and a lecture by Commandant 
Ferrié on Wireless Telegraphy, and visits to various places of 
interest. In the afternoon there will be an excursion to Ver- 
sailles and to the aerodrome at Buc, where there will be an 
exhibition of aeroplane flying. In the evening the new electrical 
carriages of the Quest-Etat Railway will be inspected at the 
Gare de Versailles, under the guidance of M. Mazen, engineer- 
in-chief of the electrical department, and of M. Foucault, 
director of the-electrical department. ‘The members will return 
to Paris by special electric train. 








THE STATUS OF ENGINEERS.* 
By WILLIAM RANSOM, A.M. Inst. C.E. 


Ar a meeting of the Society of Engineers (Incorporated), 
held on Monday, April 7th, Mr. William Ransom, A.M. Inst. C.E., 
read his essay on “‘ How to Improve the Status of Engineers 
and Engineering, with Special Reference to Consulting Engi- 
neers,” which was awarded the second prize in the Status Prize 
Competition last year, no first prize having been awarded. 

The author pointed out that the civilisation of to-day had 
become possible only because of the efforts of the engineer, 
but that the public did not sufficiently appreciate the advan- 
tages they had gained or the men whose work had secured those 
advantages... Engineers had many lessons to learn from tho 
legal and medical professions, both of which excluded unqualified 
men and exercised a benevolent professional contro] over their 
members, and the State should recognise the engineering pro- 
fession by giving it an official standing equal to that of other 
professions. The State should require engineering aspirants to 
pass @ qualifying examination, and should give facilities tu 
pupils. and assistants for inspecting large engineering works. 

Admission to the profession requried to be carefully guarded, 
and the number of pupils allowed to an engineer should be 
regulated by the extent of his practice, while the climax of the 
period of pupilage should be a State examination. Much more 
might be done to make examinations of practical value to those 
who prepared for them, but no other form of test was possible. 
When State recognition was obtained for engineers, the member= 
of the profession would constitute one great society, amal- 
gamating the existing societies into one body, which should 
have the control of professional matters and be the mouthpiece 
-of-the. profession. Such a society would necessarily have sub- 
‘sections dealing with special] branches of the profession. While 
‘the growth of specialisation must be recognised, it was esseatial 
for those who were beginning their training for the profession 
to acquire a sound general scientific knowledge before they began 
to specialise. . 

The engineer should not be behind his brethren of the legal 
and medical professions ‘as regards professional conduct and 
etiquette, while the society. that represents him should main- 
tain a high standard of professional honour and must have 
power to enforce its regulations. The State should fix a scale 
of minimum professional fees. Consulting engineers were com- 
paratively few in number, and on that account the public 
placed a high value upon their services. They played an 
important part in forming public opinion on the profession and 
the ideals they now placed before themselves would make their 
impress on the younger generation of engineers. 

The tone of the profession could not ke set by the professional 
societies, but every individual must live up to a high code of 
professional conduct. The public estimate of the profession 
was based not on the conduct of the best members, but that of 
the average member, hence the importance of every engineer 
setting an example of lofty ideals before his staff, his clients and 
the public. 








LAUNCHES AND TRIAL TRIPS. 


MISSISSIPPI, cargo steamship; built by La Société des 
Chantier et Ateliers de Saint-Nazaire (Penhoét); to the order 
of La Compagnie Générale Trans-Atlantique ; dimensions, 
123.5 m., 16.03 m., and 11.7 m. to. upper deck ; to carry more 
than 9000 tons ; engines, triple-expansion, 690 mm., 1130 mm.., 
and 1900mm. by 1295 mm. stroke, pressure 12.5 kilos. per 
square centimetre (178 lb. per square inch) ; the hull was built 
at the Chantiers de Normandie, near Rouen, and the propelling 
machinery and boilers at the works at St. Nazaire; trial trip, 
March 27th, when a speed of 13.34 knots was obtained at light, 
draught, the contract speed fully loaded being 11.5 knots. 

Ussa, steel screw steamer; built by the Clyde Shipbuilding 
and Engineering Company, Limited ; to the order of the Stott 
Baltic Steamers, Limited, Liverpool; dimensions, 304ft., 
44}ft. by 294ft.; launch, April 4th, 1913. 











FLasHuicutT Distant Si1GNats.—At the invitation of the 
Gas Accumulator Company (United Kingdom), Limited, of 2, 
Norfolk-street, Strand, W.C., we recently attended a demon- 
stration of flashlight railway signals. Flashing signals have for 
some considerable time now been in use in Sweden and other 
European countries, not only for distant signals, but for other 
signals as well, but at present, at all events, it is not suggested 
that they should be employed in this country for anything but 
distant signals. The contention of the introducers of the light 
is that, whereas during daylight it is perfectly easy to distinguish 
between distant and other signals, it is, with the ordinary lamp, 
impossible to do this during the hours of darkness, and it is 
urged that a flashing light would provide a means by which a 
distant signal could at once be differentiated from all others. 
The demonstration made it quite clear that the flashing light 
gave a most distinct signal: We were enabled to observe the 
effect both with red and green glasses at distances up to, we were 
informed, half a mile, and at all distances the-flashes were clearly 
discernible. The flashes are produced by an ingenious auto- 
matic burner. The illuminant is dissolved acetylene stored in 
steel cylinders. The actual burner is very like that ordinarily 
used for acetylene gas, and a small by-pass is arranged low down 
between the two nozzles. The gas passing through a pressure- 
reducing valve on the cylinder head is first led to an_adjustable 
governing valve, and from there to a chamber provided with an 
adjustable diaphram. By means of the justments it is 
possible to arrange the periods of light and darkness over « 
considerable range. The lamps we saw at work were flashing 
at about one second intervals, there being light for about 
one-tenth second and darkness for nine-tenths second. We 
understand that this division of light and darkness has been 
found by drivers in Sweden to be the most effective. The light 
is kept continually burning, it being cheaper that this should be 
so than to light it as required, so that the light is always available 
in eases of sudden darkness. ‘The cost of gas was, we were told, 
about 12s. per light per year, and the light will burn for two 
months without requiring a fresh cylinder of gas. 


* The Society of Engineers (Incorporated). 
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THE LON' GITUDINAL STABILITY OF SKIMMERS 
AND HYDRO-AEROPLANES.* 
By J. E. STEELE, B.Sc., Associate-Member. 


The investigation is limited to the consideration of the 
linal stability of the machiné—classing skimmer and 
1e under the one heading—when wholly or in 
‘art water-borne. ‘This is the case all the time with the skimmer, 
but only part of the time with the hydro-aeroplane. When 
the latter leaves the water and is altogether air-borne, it is an 
aeroplane pure and simple, and has passed beyond the sphere 
of the naval architect into that of the aeronautical designer, 
and therefore beyond the scope of the present. paper. . 
Three types are dealt with, in which there isa gradual evolution 
the skimmer on the surface of the water, via the machine 
ned to fly with its tail on that medium, to the machine 
ises from and alights on the water, but is otherwise an 


Jongituc 
hydro-aeroplar 


from 

desig 

which r 
roplane. 5 P 

B First comes the skimmer, a type of craft whose displacement 


at high speeds is very much less than the weight of the vessel, 
and which, as its name indicates, skims over the surface of the 
water rather than ploughs its way through it. Miranda IV., 
designed by Sir John I. Thornycroft with phenomenal success, | 
is taken as an example of this type of boat. 





Mrranpva IV. 

This vessel—Fig. 1—is 26ft. long by 6ft. broad, and is 2ft. Gin. 
in depth. The fore end is moulded to the usual form of a high- 
speed motor boat. As amidships is approached her lines deviate | 
from the ordinary, and are modified to enable the vessel to skim 
at high speeds, but this modification is as small as possible in 
order that she may be driven with ease at speeds below the 
skimming phase. When running at skimming speeds only 
that portion from A to B, and again aft of C, are water-borne, 
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| its reaction R, , could be done away with, but then the resultant 


| loss in lift of the pianes 





tending to bring down the fore end of the vessel until R again 
passes through O and the cycle recommences. This is one of 
the causes of pounding, which, besides being severe on the boat, 
is uncomfortable for those on board. 

The dipping will be excessive if the period due to skipping 
pag crc with the natural pitching period of the boat, as 
then forced oscillations will be set up. The after plane, with 


of the wind and water pressure would be much more readily 
affected in direction by an inclination of the vessel, and so give 
rise to unbalance in the forces. The arrangement shown is 
much more stable, and the reaction Ra has the advantage of 
a small “ lift,’’ vertical component, while its horizontal com- 
ponent, or “ drift,” which must be overcome by the horizontal 
component of the propeller thrust, is insignificant. This after 
plane can be quite small as it has such a long arm, and its advan- 
tages well outweigh its disadvantage. The lift Rw, Rr and Ra, 
together with the vertical component of T, equal the weight of 
the vessel, while the horizontal component of T must equal the 
drift of Rw, Ry and Ra. 

The more the fore end emerges from the water, the shorter 
will become the planes which bear on the water, and which give 
the greatest drift to be overcome by the propeller thrust, so 
that we may look for increased speed unless the after end should 
at the same time sink so far as to increase appreciably the drift 
at that part. This, however, does not seem probable with a 
propeller shaft set at the angle shown, as the increased vertical 
component of the propeller thrust should compensate for the 
All that has been said applies even 
if T be no longer central, but pass above or helow G. In either 
of these cases, however, we must take into account the shift 
of the meeting point O relatively to the vessel. It will readily 
be seen what effect the moving of G forward or aft of an assumed 





position, or up or down, will have on the pounding. 
The next type is in the transition stage between the skimmer | 
and the all-air machine, being designed to fly with its tail always 
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| of skin friction on the planes. 


that it no longer passes through O. The machine is now no 
longer in equilibrium under the action of the forces, and a couple 
is generated tending to overturn the machine backwards. If 
the machine be inherently longitudinally stable, she will trim 
by the stern until the moving of the point O forward along the 
line of action of the propeller pull, together with the travelling 
aft of the centre of pressure due to the increased angle of attack, 
again causes R to act through O. na 

If the machine does not readily assume the new position of 
equilibrium, the horizontal rudder must be brought into play. 
When the machine was skimming this rudder was neutral ; 
that is, it had a grazing incidence to the relative wind, and had, 
therefore, no normal thrust on it. Now, however, it must play 
its part in the equilibrium of the system, and must be inclined 
so as to present a face to the wind, which will then exert the 
lifting force on that part necessary for the restoration of equili- 
brium. The increase in propeller pull means a bigger vertical 
component, which would continue to lift the machine were it 
not for the loss in lift of the after plane, due to the defect of 
air over water pressure. Again, the increased propeller pull 
gives rise to a greater horizontal component available for over- 
coming the drift, and as, at the same time, the latter is lessened 
by the reduction of drift on the after plane, the machine bounds 
forward till the loss in lift brings her again on the water. 

If the machine be inherently longitudinally stable when 
flying horizontally in the air, then the critical time as regards 
stability is when rising from the water, as then the stability 
falls off as the angle to the horizontal increases ; no fear need be 
felt when alighting, as, the above condition being fulfilled, the 
machine increases in stability as it descends from the horizontal 
position. 

In what has been said above, the following assumptions have 
been made. The head resistance has been neglected, that is, 
resistance due to the wind pressure on the machine, engine and 
pilot, and under this heading has also been included the effects 
The effect of the concavity of 
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and as this is the condition which affects the present paper, | on the surface of the water, and it only leaves the water for an | the planes has also been neglected. This results in an altera- 


only those parts of the hull need be considered. As will be seen 
from the drawings, the portion of the bottom from A to B 
forms a dihedral angle, rounded at the apex, and increasing in 
magnitude as we go aft. Aft of C the bottom may be taken as 
being flat. 

When running within her skimming phase—Fig. 2—the forces 
acting on the boat are the weight W, the propeller thrust T, 
the reaction (Ry ) of the water on the “ forward plane ” A B, 
and ( Ra) that on the “after plane” CD. These reactions 
act at the centre of pressures of their respective planes, and 
knowing W, T, Rr poll in magnitude, position and direction, 
t is easy to find the same three things with respect to the 
remaining force acting on the boat, that being the reaction (Rw ) 
of the wind on the out-of-water portion. The reactions Rw, 
Ry and Ra combine to give the common resultant R, which 
0 Cy through O, the meeting point of the remaining forces 

and T. 

From what follows it will be seen that an increase in the 
propeller thrust will cause the boat to rise forward. The three 
forces R, T and W are in equilibrium—Fig. 3—and T acts at 
® constant angle @ to the boat, the angle between R and T 
being therefore constant and equal to 90 deg. — 8. The point 
A, then, lies on the circumference of the segment of a circle 
containing the angle 90 deg. — @. It will be seen from this 
that if the thrust of the propeller be increased as shown, the 
boat will be tilted up forward. Strictly speaking the above 
can only hold if T, W and R all pass through the same point, 
fixed relatively to the vessel, whatever be the inclination to the 
horizontal. This cannot hold for W and T unless the latter be 
central—that is, pass through G. For a flat plane R would 
generally move forward with a decrease in the angle of attack, 
and aft when the angle of attack is increased. If the rising of 
the fore end of the vessel be considerable, the increased angle 
of attack both of the wind and the water causes the centres of 
pressure of the planes to travel aft, with the result that R no 
longer passes through O, but constitutes a clockwise couple 
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occasional bound into the air, which bound is involuntary, and 
not one of its natural functions. 


Frying Fisx. 


The fuselage of the monoplane—Fig. 4—taken as our example 
of this type, consists in a water-tight aluminium tank 7ft. 2in. 
long, 5ft. 7in. wide and 2ft. deep, with rounded-up bow. The 
sides of the fuselage are carried aft past the hull for 10ft., where 
they are connected by a cross piece lft. wide, which forms the 
tail. To facilitate the rising of the forepart out of the water, 
a plane is fitted below the tank part of the body, which plane 
is tiled up at the fore end so as to ride up through the water. 
At a moderate speed the fuselage lifts completely out of the 
water, and the machine glides on the forward plane (A) and the 
tail. At high speeds the tail only is on the water, all the rest 
being air-borne. This machine attains a speed of between 
65 and 70 miles an hour, and is fitted with a single traction 
screw in front. 

When skimming along with its tail on the water—Fig. 5— 
the Flying Fish is a double-lifting system. The front plane 
has of necessity a greater angle of attack than the after plane, 
and the pressure of wind and water respectively on these planes 
resolve themselves into the resultant pressure R, which must 
act through the meeting point O of the remaining forces of 
propeller pull and gravity. The lift of the air or water thrust 
on the planes, together with the vertical component of the 
propeller pull, is equal to the weight of the machine; while 
the horizontal component of the pull of the propeller must 
equal the drift of the pressures on the planes. 

If the pull of the propeller becomes greater than that required 
to do its portion of the weight lifting, also to overcome the drift, 
then the forces on the mode will no longer be in equilibrium, 
but there will be an unbalanced force which will tend to accelerate 
it in the vertical plane ; this will result in a bound into the air. 
When the machine is altogether air-borne, nearly all the pressure 
exerted on the after plane has been removed, as now water no 
longer acts there, only air. The result is that, while Rr remains 
the same, Ra almost_vanished, causing R to swing forward so 





tion in the direction of the resultant pressure, also in the position 
of the centre of pressure. If, when the angle of attack diminishes 
the centre of pressure moves forward towards a limiting position, 
as in the case of flat planes, then there is a loss in stability due 
to cambering the planes. If, as the angle of attack diminishes, 
the centre of pressure moves aft, then there is a gain in stability 
due to adopting camber. Eiffel has shown experimentally 
that in cambered planes the centre of pressure does move aft as. 
the angle of attack diminishes. ‘ —— 

The last type chosen for consideration is a machine which is 
designed to rise from and alight on the water, but it is othe: wise 
purely an air machine, doing long sustained flights in that 
medium. As an example of this class of machine we take the 
Donnet-Lévéque hydro-aeroplane, which has proved a great 
success, and is nearer the naval architect’s heart than hydro- 
aeroplanes whose only ¢ aim to the additional title consists in 
small floats being fitted to an ordinary air machine, instead of 
the usual wheels and skids which enable the aeroplane to rise 
from and alight on the ground. The single float of the Donnet- 
Lévéque makes the machine more seaworthy than the multi- - 
float system used in other hydro-aeroplanes, which is good only 
when the surface of the water is smooth. The hull is divided 
into several water-tight compartments, which adds to the 
seaworthiness of the machine. This hydro-aeroplane attains 
the speed of 70 miles an hour, which is remarkable, as its plane 
area is comparatively small—183 square feet. 


THE DonNET-LEVEQUE HyDRO-AEROPLANE. 


This is a biplane—Fig. 6—whose water-tight torpedo-shaped 
fuselage is on the lines of a skimmer, having the characteristic 
step of the latter. Near the blunt nose of the fuselage there is 
a horizontal elevator, which prevents the nose from diving 
when alighting, and the machine from consequently tripping 
over. When sufficient speed is attained, the after end lifts, 
and tbe machine glides on the sloping front. After skimming 
on the surface of the water for about 50 yards, an elevation of 
the rear elevator causes the machine to rise bodily into the air. 
The head resistance is reduced to a minimum by the propeller, 
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with its Gnome engine, being placed at the after end ; the wash 
from the propeller thus encounters no obstacles. 

When gliding on the surface of the water on its sloping 
front—Fig. 7—the weight of the machine, together with the 
vertical component of the propeller thrust—the thrust in this 
ease tending to depress the machine—is shared by the lift of 
the resultant water pressure (Rr ) on the sloping portion of the 
fuselage, and the lift of the resultant air pressure (Rr ) on both 
the front planes. The drift of both the water-borne portion of 
the fuselage and of the planes is overcome by the horizontal 
component of the propeller thrust. The horizontal rudder as 
yet plays no part in the equilibrium, as it is probably neutral. 
The three forces R, T and W meet in the point O. 

As was seen when considering Miranda IV., an increase in 
the propeller thrust will cause the machine to rise into the 
air, so that steering in a vertical plane can be accomplished by 
increasing or diminishing the thrust of the propeller. An 
increase in propeller thrust then tends to cause the machine 
to rise, and it will raise it altogether into the air when the thrust 
gets large enough. When the machine is altogether air-borne 
Rr suddenly disappears almost entirely, as now air acts on the 
sloping front of the body. The result is that Rr alone is left, 
increased in magnitude by the increase in the angle of attack, 
and as the angle of attack also shifts the centre of pressure aft, 
there is a considerable unbalanced couple tending to overturn 
the machine forward. The horizontal rudder must now come 
into play to restore equilibrium, and to give it the requisite 
anti-clockwise moment about G the rudder must he depressed. 
In order that the machine may quickly assume the new position 
of equilibrium it must be longitudinally kinetically stable. 

Owing to the less dense medium impinging on the sloping 
part of the fuselage, the drift of that part of the machine is 
altnost entirely done away with, and the unbalanced part of 
the propeller thrust will accelerate the speed. 

As horizontal flight in’ air is outside our province, we will 
pass to the time when. the flight over, the pilot is just about to 
stop the motor in order to volplane to the water. That there 
may be no sudden alteration in longitudinal stability when the 
motor is stopped, the line of action of the propeller thrust should 
pass near the centre of gravity of the machine, otherwise a 
large unbalanced couple will act till the countervailing hori- 
zontal rudder couple is brought to play. It is well to design 
so that the propeller thrust may not pass exactly through the 
centre of gravity, but at a certain distance from it, so that on 
its removal the machine may naturally tilt to the best angle for 
volplaning. 

When alighting the reaction Rr of the water on the forepart 
of the fuselage leaps into existence, and in a much intensified 
form, as the nose will probably be driven deeply into the water, 
though there is a limit to this depth determined by the hori- 
zontal fins fitted near the fore end to prevent diving too deeply. 
If the augmented reaction Rr is at too great an angle to the 
resultant of the combined air pressures on the planes, the 
common resultant will swing so far forward that the unbalanced 
couple will bring the after end down with a jar if the resultant 
passes in front of the intersection O of the other forces, or trip 
up the machine if it passes too far behind O. 

The inclination of the flight path to the horizontal influences 
the longitudinal stability, which falls off as this inclination 
increases. When the angle reaches somewhat less than twice 
the angle of attack, the machine becomes longitudinally unstable. 
The head resistance, however, has a great effect on the above, 
as with a greater head resistance instability would not occur 
till a greater inclination of the line of flight to the horizontal 
than that given above was attained. This shows the advantage 
of rising into the wind, as the relative velocity of wind to machine 
is increased. 

Care must be taken when alighting, as the pilot may not have 
near objects to guide him as to his real speed relatively to the 
surface of the water. If the speed of the machine be V, and 
the wind happens to blow with a speed v in the same direction 
as that in which the machine is travelling, the pilot will be not 
aware of the change in specd relatively to the water surface, 
his speed down the wind will now be V + », and if he attempts 
to take the water at this speed an accident may hrppen due to 
tripping. If, however, he runs up the wind, his speed will then 
be V —, and he can alight in safety. 

To the assumptions which have been made in the case of the 
Flying Fish, must be added the following :—The wash on the 
tail plane produced by the front plane alters the angle of attack 
of the former, but probably to a small extent. As the course 
of the stream lines is unknown, the wind direction as it 
approaches the rear plane is taken as parallel to that at which 
it meets the machine. 
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school will be given by Dr. G. Reid, at 12.15 p.m. 


TUESDAY, MAY 20ru. 


Tue Royat MetTeoro.tocicat Socrety.—The dinner at the 
Trocadero Restaurant, Shaftesbury-avenue, Piccadilly, W., 
at 7.30 p.m. 


TUESDAY, JUNE 17ru. 

Tue INcorRPORATED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment. 
Address of Mr. C. E. C. Shawfield. Paper: ‘‘ Prime Movers,”’ 
by Dr. 8. Z. de Ferranti, and discussion, 10 a.m. Visits to the 
Corporation Electricity Works at West Ham and to the works 
of the London Electric Supply Company, Limited, at Dept- 
ford, at 2.30 p.m. 


WEDNESDAY, JUNE 18rn. 

Tue INCORPORATED MUNICIPAL*ELECTRICAL ASSOCIATION.— 
Eight annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Discussion, 10a.m. At 2.30 p.m., 
visit to London Electric Railway Power Station, Lot’s-road, 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. 


THURSDAY, JUNE 19ra. 


Tue INcoRPORATED Municipal ExLecrricaL AssociaTIon.— 
Eighth annual convention. Visit to Kingston-upon-Thames. 
Special train from Waterloo at 10 a.m. Meeting at the Empire 
Theatre, Kingston-upon-Thames. Paper: ‘ Electric Vehicles,” 
by Mr. A. E. Seabrook, W. Watson, and R. J. Mitchell; ‘ Air 
Filtration,” by Mr. J. Christie, 1l a.m. River trip to Walton 
and Hampton Court, 3 p.m. 


FRIDAY, JUNE 20rn. 


THE INcoRPORATED MunicipaL ELEcTRICAL AssociATION.— 
Eighth annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2lsr. 


Tue INcorrorateD MunicrpaL ELEcTRICAL AssociaTION.— 
Eighth annual convention. It is hoped it may be possible to 
arrange for a visit to the Metropolitan Water Board’s new pump- 
ing plant at Chingford, 10 a.m. 


| 








THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AN) 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Birmingham Quarterly Meeting. 

Tue April quarterly meeting at Birmingham to-day 
(Thursday) was a disappointment. It had been hoped that 
business would be better, but the latest political news from the 
Near East kept the market nervous, and calculations of improved 
demand were a good deal upset. Things would have heey 
worse, but for the recent increase of 24 per cent. in ironworkers’ 
wages, which strengthened the hands of finished ironmaters 
somewhat ; and the market was also helped by the firmiujess 
of pig iron makers and what looks like their assured position on 
the North-East Coast. Speculators’ operations in the North 
of England, it was admitted in Birmingham to-day, have taken 
a downward turn at the moment. Warrants have, however, 
been forced up to a very high point, viz., 65s. 6d. cash buyers 
for No. 3, and 65s. 9d. to 66s. sellers, with 68s. 6d. quoted for 
No. 1, and such figures are regarded as affording no reliahle 
guide to the real condition of trade. 


Fall in Pig Iron Prices. 

Midland forge pig iron prices were down this afternoon 
compared with the quotations prevailing at the Birmingham 
quarterly meeting, which opened the year by 3s. 6d. to 4s. and 
4s. 6d. per ton. The chief reduction was seen in Northampton 
forge iron and North Staffordshire best pigs. The first- 
named had declined from 72s. 6d. and 73s. 6d.—last January’s 
price—to 68s. and 69s. to-day, and North Staffordshire best 
pigs had fallen from 83s. and 84s. 6d.—the quotation of the 
January quarterly meeting—to 79s. and 80s. to-day. The 
drop in Derbyshire forge iron was 4s., viz., from 74s. and 75s, 
three months ago, to 70s. and 7ls. now; and North Staffs 
forge iron showed a decline of 3s. 6d., viz., from 75s. 6d. and 
76s. 6d. in January to 72s. and 73s. current. 


Staffordshire Pig Iron Strong. 

South Staffordshire makers of pigs occupy the quite 
exceptional and happy position of having maintained their 
prices in a remarkable manner. Part-mine iron is the only 
description that registers any ease, and here the reduction is 
quite insignificant, only ls. to 2s. per ton. The secret of Staf- 
fordshire’s success lies in the smallness of output, or, in other 
words, that the *‘ make *’ has been kept well within the demand, 
and in this course producers are undoubtedly wise. To-day’s 
prices were :—-Common forge iron, 66s. and 66s. 6d. to 67s. tid.; 
part-mine iron, 70s. to. 7ls.; all-mine hot-air forge, 92s. (id, 
to 97s. 6d.; and all-mine cold blast, 130s. per ton. 


Decline in Finished Iron Values. 

Merchant bars and galvanised corrugated and black 
sheets are the branches of the finished iron trade that have 
suffered most in respect of values from the very considerable 
lessening of demand that the Birmingham market is just now 
witnessing. Merchant bars have lost fully 5s. to 7s. 6d. per ton, 
mostly the latter figure, black sheets have lost 5s. per ton, 
and galvanised sheets have suffered a reduction of 7s. 6d. to 
10s. per ton, most generally it is to be feared 10s. At this week's 
quarterly meeting the quotation for merchant bars was £8 5s. 
to £8 10s., with £8 7s. 6d. a good average, all delivered Birming- 
ham. At the January quarterly meeting the same iron easily 
commanded £8 12s. 6d. to £8 15s., delivered Birmingham. 
Galvanised sheets three months since sold at £12 7s. 6d. to 
£12 12s. 6d., f.o.b. Liverpool, for 24 w.g. natural ; now the figure 
is £11 17s. 6d. to £12 and £12 5s., f.o.b. Liverpool, and some 
makers are, it is stated, willing to take orders even at £11 15s. 


Staffordshire Marked Bars. 

Staffordshire marked bars are unchanged at £10 to 
£10 12s. 6d., the last being the quotation for the Earl of Dudley's 
brand only. North Staffs. “Crown” bars are unchanged 
at £8 15s. at output. Tube strip and iron hoops are also 
nominally the same price as when the year started, viz., £8 10s. 
to £8 12s. 6d. for the former, and £8 15s. for the latter. In 
actual business, however, a decline of fully 2s. 6d. per ton may 
be safely regarded as prevailing at date. 


Steel Busy. 

Steelmasters in this district are hardly booking so many 
new contracts as formerly, but all the principal firms have still 
a very heavy weight of orders on hand, necessitating the works 
keeping on at high pressure and manufacturers have no misgiving 
as to the rest of the year. Owing to the continued collapse 
in the tin-plate trade arising out of the Balkan-Turkish war 
steel half-products showed no improvement at all to-day from 
the low register which prices have recently touched. Bessemer 
steel bars were easy at £5 15s. to £5 17s. 6d., delivered into the 
Midlands, and Siemens sorts averaged £5 17s. 6d. A few 
special lots of these last commanded £6 to £6 2s. 6d. 


Iron Trade Labour Troubles. 

The Ironmasters’ Association, at a meeting in Bir- 
mingham on the 3rd inst., had before them the dispute then 
existing at the Biddulph Ironworks of Messrs. Robert Heath 
and Sons. It was stated that the dispute had then entered 
upon its fourth week, and had necessitated the closing of the 
mills and forges, rendering the men idle to the number of about 
a thousand. Most of the workmen in the Midland iron trade 
are members of the Ironworkers’ Union, and with this body, 
through the medium of the Wages Board, the employers main- 
tain cordial relations. It was stated that the Workers’ Union 
had, however, lately enlisted a number of the lower-grade 
operatives, and had made claims on their behalf for increased 
wages. Messrs. Heath and Son, whilst prepared to give favour- 
able consideration to the question of the remuneration of the 
men concerned, have declined to recognise or treat with the 
Workers’ Union, and in this position they appear to have the 
sympathy of most of the firms of the district, to whom naturally 
the prospect of interference by a second trade union is not 
acceptable. The Ironmasters’ Association has approved oi 
the attitude taken up by Messrs. Heath and Son, and has decided 
to assist them to get the works re-started. 


Midland Firms and the Proposed American Tariff. 

The proposed American tariff revision is occasioning 
much interest in the Midlands. It is hoped that Midland firms 
may benefit if effect is given to the proposal to add to the free 
list, fencing wire, hoop and band iron, nails, and some other 
articles. The suggested reduction of the duty upon forgings 
from 30 per cent. to 15 per cent. ad valorem may also prove 
advantageous. Opinion seems to be divided as to the case oi 
cycles and motor cycles. It is proposed to reduce the duty on 
these from 45 per cent. to 25 per cent. Some English firms 
hope to derive profit from this, but others consider that the 
25 per cent. still remaining would prove prohibitive. A pro- 
minent Midland maker points out that at present the duty on a 
£50 motor cycle is £22 10s., and this it is proposed to reduce to 
£12 10s. or £10 less than now. This, he continued, made all 
the difference in the world, and meant that what had been 
practically impossible to English firms might now become 
feasible. Midland makers of machine tools cordially welcome 
the prospect of the machine tool duty being reduced by one-halt. 


Miners’ Wages. ; 
At a meeting on Saturday at Dudley of winding engine- 
men and stokers under the auspices of the National Amalga- 
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and of the Birmingham and Midland Union of 
Enginemen and Stokers, it was stated that the gathering had 
heen convened in connection with @ movement to obtain an 
eight hours working day for colliery winding enginemen and 
-tokers, With @ minimum wage of 6s. 3d. per day for the former, 
and an increase of 6d. per day for the latter. The men had been 
n negotiation, it was further stated, since last year with the 
nolliary proprietors, who had recently arranged to defer decision 
until the 14th inst. Another matter which is causing some 
trouble in the Midland coal trade just now is the question of 
non-union labour in the Cannock Chase district. In connection 
with this subject, between 5000 and 6000 miners were believed 
to be idle in the early part of the present week, entailing the 
suspension of operations at several collieries including the Coppice 
Colliery at Heath Hayes, the Cannock Wood portion of the 
undertaking of the Cannock and Rugely Colliery Company, 
and also several of the pits on the Chase side. At West Cannock 
Colliery about 100 men on the day shift on Tuesday declined 
to go to work, although the manager promised that as soon as & 
jist of non-unionists was supplied to him he would withdraw 
them from the pit should they still refuse to join the union. 


mated Union, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Quiet. 

THERE was about an average attendance on the Iron 
Exchange on Tuesday, but business in all departments presented 
few new features. Pig iron was very slow, and there was practic- 
ally no change to note in quotations as compared with last week. 
Finished iron and steel remained steady. Manufactured copper 
was rather weaker, but sheet lead and English tin ingots showed 
an advance of 10s. and 20s. per ton respectively. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford- 
shire, 70s. to 70s. 6d.; Derbyshire, 71s. to 71s. 6d.; Northampton- 
shire, 72s.; Middlesbrough, open brands, 74s. 6d. to 75s. Scotch : 
Gartsherrie, 80s. 6d. to 81s.; Glengarnock, 79s.; Eglinton, 
70s.; Summerlee, 80s., delivered Manchester. West Coast 
hematite, 83s. to 83s. 6d., f.o.t. Delivered Heysham: Gart- 
sherrie, 78s. 6d. to 79s.; Glengarnock, 77s.; Eglinton, 77s.; 
Summerlee, 78s. Delivered Preston: Gartsherrie, 79s. 6d. to 
80s.; Glengarnock, 78s.; Eglinton, 78s.; Summerlee, 79s. 
Finished iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8 6s.; Lancashire hoops, £8 15s.; Staffordshire 
ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, 
£9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge work, 
£8 10s.; English billets, £6 12s. 6d. to £6 17s, 6d.; foreign ditto, 
£5 17s. 6d. to £6; cold drawn steel, £10 5s. Copper: Sheets, 
£84 per ton ; small lots, 104d. per pound ; tough ingot, £75 to 
£75 10s.; best selected, £76 to £76 5s. per ton ; copper tubes, 
10$d.; solid drawn brass tubes, 8}d.; condenser tubes, 9}d.; 
brazed brass tubes, 9}d.; rolled brass, 7jd.; brass wire, 7jd.; 
brass turning rods, 74d.: yellow metal, 74d. per pound. Sheet 
lead, £21 per ton. English tin ingots, £222 to £223 per ton. 


The Lancashire Coal Trade. 

Whilst the attendance on the Coal Exchange was 
rather smaller than usual, the feeling in all departments was very 
strong. House coal and slack are very firm, but both merchants 
and consumers are experiencing great difficulty in obtaining 
deliveries from the collieries. A meeting of the Lancashire 
Coal Owners’ Association was held in Manchester on Tuesday, 
but it was decided to make no change in official list prices. 
Quotations : Best Lancashire house coal, 16s. 10d. to 17s. 10d.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
l4s. 7d.; sereened steam coal, Ils. 6d. to 13s.; slacks, 9s. to I]s. 
per ton at the pit. 


Liverpool Engineering Society. 

Lay-out, Design, and Equipment of 
Industrial Works ” was read before the above society on April 
2nd by Mr. A. Home-Morton, M. Inst. C.E. The author said 
that works buildings were designed, in the first place, to withstand 
the special stresses to which they would be subjected in service, 
and effectively and economically house the machinery and power 
transmission plant. Detail consideration of these matters did 
not enter into an architect’s training. For this reason the design 
of works and factories in all their details ought to be left to the 
engineer designer, with the proviso that he was not at liberty to 
perpetrate an offence to the public eye. The essential features 
of all industrial design should be simplicity, utility, and efficiency, 
combined with low cost and durability. The simplest manu- 
factured details readily procurable from stock ought to be used 
unless these were quite unsuited to the purpose of the designer. 
Artistic or eye-pleasing effect could always be obtained by cor- 
rect design, carried out in suitable materials on well-balanced 
and simple lines, carefully arranged, and well proportioned, 
without useless ornamentation. 


A paper on the * 


Shipbuilding on the Mersey. 

Considerable activity still prevails in the shipbuilding 
industry on the Birkenhead side of the Mersey. In the large 
basin at Cammell, Laird’s works this week I saw among other 
vessels in course of completion the Dreadnought Audacious 
with the large guns in position, the turbine steamer King Orry, 
which was launched a few weeks ago, and the two Norwegian 
Transatlantic ships Kristianiafjord and Bergensfjord. In an 
adjacent dry dock was to be seen the unfortunate Royal George, 
undergoing repairs after her recent mishap. 


Engineers’ Club, Manchester. 

A meeting of the members of this newly formed club 
will be held on Tuesday, April 15th, at the Memorial Hall, 
Albert-square, Manchester, to receive and consider the report 
of the committee on the present position of the club, to elect 
officers and additional members of the committee. 


Death of an Exhibition Promoter. 

The death occurred last Friday at his home in Manches- 
terof Mr. 8S. Lee Bapty, who had much to do with the promotion 
and management of several highly successful exhibitions in 
London and the provinces. These included the Liverpool 
Exhibition in 1886, the Royal Jubilee Exhibition in Manchester 
in 1887, the Naval and Civil Engineering Exhibition in London 
in 1883, and the International Electrical Exhibition in Edin- 
burgh in 1890. Mr. Bapty was a native of Leeds. 


BarRow-IN-FuRNEss, Thursday. 
Hematites, 


_ .. The position of affairs in the hematite pig iron trade 
of this district is unchanged. Whilst the market is quiet and the 
volume of new business being done is small, makers are in a strong 
position. They have their hands full of orders and will be kept 
busily employed at the present rate of output for some time to 
come. The whole of the iron made is going into prompt use, 
the immediate district accounting for a big tonnage, as steel 
makers are as busy as they can be. The tonnage of iron going 
out of the district is heavy so far as home consumers are con- 
cerned, but little iron is being sent out of the country, with the 
exception of special brands of metal used for fine work, such as 
motor car construction, Prices are firm, with makers quoting 
85s. per ton net f.o.b. Special sorts of iron are at higher rates, 
and firm at that. There is no business being done in the war- 
rant market, and it is very seldom there is a quotation. 





Iron Ore. 

The iron ore trade is fully employed throughout the 
entire North of Lancashire and Cumberland. A ready sale is 
obtained for all classes of native ore, and the best qualities, such 
as those raised at Hodbarrow, are in very brisk demand at the 
highest prices. Good average sorts are quoted at 18s., and the 
best ores are still at the high figure of 26s. per ton net at mines. 
The demand for Spanish ores is steady, with best qualities at 
2ls. 6d. per ton delivered to West Coast furnaces. 


Steel. 

The steel trade is briskly employed. From the Barrow 
works a good tonnage is being turned out of both steel rails and 
ship and other plates, and at Workington the rail output is 
heavy, and last week close upon 6000 tons left on overseas 
account, besides deliveries by rail. Some of the smaller depart- 
ments are fairly well employed. The general demand for steel 
is steady, with heavy section rails at £6 12s. 6d. to £6 15s., and 
light sections are at £7 12s. 6d. per ton, and heavy tramway 
sections are quoted at £7.17s. 6d. per ton. The demand for steel 
shipbuilding material is brisk on local as well as general home 
account, and ship plates are at £8 10s. and boiler plates run from 
£9 5s. to £9 10s. per ton. The Barrow wire and hoop mills are 
pretty busy. 


Shipbuilding and Engineering. 

Vickers Limited are making every endeavour to get the 
Japanese battle-cruiser Kongo away from Barrow on her steam 
trials on April 19th. There is much yet to do, and all the men 
available have been put on the job and as much overtime as 
possible is being worked. Under a new agreement with the men 
not more than thirty hours per month are to be worked on over- 
time at the Barrow Shipyard. 


Fuel. 
The demand for coal is brisk, with good steam sorts 
at 14s. 6d. to 17s. 6d. per ton delivered. C ke is in full demand 
at 29s. per ton delivered for East Coast qualities. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Sheffield Exports and Tariff Question. 


THE past week has been one of more than ordinary 
interest to manufacturers in all branches of the iron and steel 
trade in this district. To begin with, the Board of Trade returns 
showed a considerable increase in the value of iron, steel, machinery 
and new ships exported during March, and the fact that that 
particular month compares with a period which had to bear 
the brunt of the national coal strike, is largely offset by the 
Easter holiday having fallen in March this year and the broken 
period being included in the present returns. Then on Wednes- 
day the United States Consulate in Sheffield published its quar- 
terly table showing the position of the city’s export trade with 
the States during the first three months of the year. This state- 
ment shows the value of steel, sheets, bars, wire, &c., exported 
to have been £171,102, which compares with £105,630 in the 
corresponding quarter of 1912. As in the case of the Board of 
Trade returns, so in this consular report, cutlery unfortunately 
shows a decline for the past three months compared with the 
first quarter of last year, the figures being £7914 this year and 
£8030 last year. Electro-plate and silver ware also show a 
decline in both cases, but during the past three months Sheffield 
exported machinery to the States worth £2291, as against 
£437 in 1912. In saw plates, however, there is a drop of nearly 
£2000, and sheep and garden shears likewise reveal a decline, 
but not such a pronounced one as that in butchers’ cutlery, 
which fell from £2191 to £1644. The total value of all exports 
from the city to the States during the past quarter was £219,855, 
as against £233,939 in the previous quarter and £152,835 in the 
first quarter of 1912. As already explained, the Easter holiday 
break and the coal strike of a year ago have to be taken into 
calculation when comparing the figures. A third point of 
interest is the new tariff proposals of the United States. If they 
are carried through in anything like their present form it has 
every appearance of being a good thing for Sheffield iron and steel 
manufacturers. Our high-speed steel has always, of course, 
found a ready market in America, but very little has been done 
comparatively in the way of ordinary grades. Now it looks as 
if a practically new market will be thrown open in which Sheffield 
may compete more successfully for such things as ship plates, 
boilers, &e. A keen eye will therefore be kept upon the progress 
of the proposals. By the way, one item in the consular returns 
for the past quarter was “ Tire Mill £1645.” This was the first 
of such orders that has come to Sheffield, and was secured by the 
Brightside Foundry and Engineering Company in face of severe 
German competition. It was, I believe, the first tire rolling mill 
the firm had ever made. 


Outlook Still Good. 


Cutlery is one of the very few branches of the stee 
industry that is at all under a cloud—and there is no denying 
that it is, for some reason or another. It is perfectly safe to say 
that whatever may be the experience elsewhere, Sheffield’s 
position is quite sound. Only yesterday, in conversation upon 
the point with an official of one of the big works, I was assured 
once again that the armament firms particularly are absolutely 
full up with orders. Asked if that applied only to Government 
work, he replied in the negative, and added that there were plenty 
of orders of a general character on the books, with no sign what- 
ever of any easing off. ‘‘ The only thing I should like to see 
more of,” he said, ‘is a greater feeling of confidence between 
employé and employer—something of the old spirit which used 
to exist. Employés seem always suspicious that their interests 
are in some way going to be injured, but if they could only 
understand how truly their iaterests are bound up with those of 
their employers, and also recognise the anxieties experienced by 
the latter in their endeavours to keep their businesses abreast 
of the times, it would make the outlook a good deal brighter than 
it sometimes is.”” The reference was, of course, to the diplomacy 
firms have so often now to use in order to keep the men in a mocd 
for peace. In whichever direction one inquires it is always to 
learn that the outlook is good—if no labour trouble occurs. 
That fear seems ever present, and it would be good for both sides 
if some means to disperse it could be found. 


Raw Material and Bar Iron. 

Within a sixpence here and there no change can be 
recorded in raw material prices in this district. Going back a 
few months there have been large hematite dealings for forward 
delivery, and most makers are well contracted, but a few are 
still buying from hand to mouth in the hopes of a falling market. 
West Coast makers have occasionally weakened a trifle during 
the week to induce buyers who have been holding off to come on 
to the market. But generally speaking, both West and East 
Coast mixed numbers keep a firm tendency at about 93s. to 94s. 
for the former and 88s. for the latter. In the local markets for 
Derbyshire and Lincolnshire pig iron there has been very little 
movement, and quotations remain at about. as follows :—Derby- 
shire forge, 68s.; foundry, 69s.; Lincolnshire forge, 68s.; foundry, 
69s. 6d.; and basic, 73s. 6d. The South Yorkshire Bar Iron 
Association met at Leeds on Monday, but decided to make nc 
change in the price of bar iron, which therefore remains on a basis 
of £9 per ton. It was reported at the meeting that the tone was 
very strong. Specifications are not coming forward quite so 
freely perhaps, but there are plenty of orders on the books and 
makers are not really anxious about new business. 





Round the Works. 

Contracts secured since my last letter include Admiralty 
orders for three firms for forward connecting tubes for the Queen 
Elizabeth, Portsmouth, asbestos-packed cocks for Chatham, 
Sheerness, and Devonport, and crucible steel for the Portsmouth 
yards, and a fourth firm ha; in hand a hydraulic press for No. 1 
Smithy, Portsmouth naval yard. For the East Indian Railway 
250 pairs of wheels and axles are being made, and a heavy ton- 
nage of points and crossings for the Bradford Corporation. By 
one firm 250 tires are being executed to a London order, and by 
another a large quantity of steel for the United States. The 
War-office is hgving made several 33-ton test plates for Shoe- 
buryness, and other work in the town includes much of a general 
nature, such as shovels, wire, tools, &c. The nut and bolt 
departments are exceptionally busy, and at Cammell, Laird and 
Co.’s I have hat an opportunity of seeing the largest ingot ever 
forged, weighing 150 tons. This is a special forging for Admiralty 

urposes, and is octagonal in shape. Other important work at 
a Cammell’s is a 40-ton ingot slabbed and rolled for a 9in. 
plate for H.M.S. Warspite, a 53-ton ingot for a battleship’s 
communication tube, a 40-ton casting for a press, column forg- 
ings for an 8000 and a 12,000-ton press, forged steel shafting, 
wheels, &c., for turbines for H.M.S. Valiant and cruisers 
Undaunted and Arethusa, and armour piercing shell and prac- 
tice shot. There is still an enormous amount of home and foreign 
naval work in the city. 


Fuel. 

The position of the steam coal market has altered but 
little since last week. The demand continues to be an exception- 
ally strong one, and many collieries are in arrear with deliveries 
oncontract. Shipments are now daily increasing at the Humber 
ports, whilst the requirements for industrial use are very active. 
From the coalowners’ point of view the outlook is excellent, 
though it is possible the market has not fully regained a normal 
condition after the rush for supplies which followed the Easter 
holidays. The smaller manufacturing fuels are in very active 
demand, especially washed bean and pea nuts. Prices of all 
descriptions hold very firm ; indeed, many qualities are quoted 
at advances, and where accommodation lots have been supplied 
specially good figures have been obtained. Current quotations 
are per ton at the pit :—Best South Yorkshire hards, 12s. 6d. 
to 13s. 3d.; best Derbyshire, 12s. to 12s. 6d.; second qualities, 
lls. to 11s. 6d.; steam cobbles, 10s. 9d. to lls. 3d.; washed double 
nuts, lls. 6d. to 12s.; seconds, 10s. 6d. to 11s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THERE has been an increase in the production this 
week by the blowing in of two additional furnaces, one by 
Walker, Maynard and Co., Limited, and another by Bolekow, 
Vaughan and Co., Limited, making the total forty-six, as against 
forty-four producing Cleveland pig iron. The increase, so far 
from constituting a depressing feature, is welcomed by mer- 
chants, for the difficulty of obtaining iron for prompt delivery 
during the past few weeks has been extraordinarily great. 
Even so, the addition to the production will hardly do more 
than ease to some extent the existing stringency. There is 
a keen demand for iron for early delivery, and a steady demand 
for deliveries under current contracts, so that the shipments 
for April promise to be heavier than the normal. The deasth 
of iron is very pronounced, and large withdrawals continue to 
be made from Messrs. Connal’s stores to meet current require- 
ments. Since the beginning of the year over 37,700 tons have 
been withdrawn, and the stock now stands at 210,596 tons, 
composed of 210,454 tons of No. 3 Cleveland pig iron and 142 
tons of other kinds of iron deliverable as standard. A disap- 
pointing feature at present is the forward position, for so far 
this year business for the second half of 1913 has not been 
seriously considered. The depressing influences of the war 
and the disturbed political influences generally have discouraged 
enterprise and caused consumers to keep out of the market. 
Very little business has been transacted in Cleveland pig iron 
this week, but this is due to the fact that there is very little 
iron available for early delivery. The general market quotation 
for No. 3 G.M.B. Cleveland pig is 66s. f.o.b., which is the figure 
also named for No. 4 foundry, whilst No. | is 68s. 6d., No. 4 
forge 65s. 6d., and mottled and white iron each 65s., all for early 
delivery. 


Hematite Pig Iron. 

There is still very little variation in the reports con- 
cerning the hematite pig iron trade on the North-East Coast. 
Although more furnaces are in blast than was the case a few 
months ago, the production of iron is still inadequate to meet 
current requirements, and in not a few cases producers are 
experiencing considerable difficulty in keeping abreast of their 
contracts. Prompt lots of East Coast hematite pig iron are 
extremely difficult to secure, and readily command 81s. 6d. per 
ton. The quotation for May and June delivery is 81s., and 
business is possible at 80s. for the second half of the year. 
The forward position, however, is neglected. 


Iron-making Materials. 

The foreign ore trade remains very dull and no new 
business of a character to test the market is reported. Sellers 
are still quoting 21s. 6d. for best Bilbao Rubio ore of 50 per 
cent. quality delivered here, but this is quite a nominal price. 
There is a good demand for coke. Good medium furnace qualities 
for prompt delivery remain in the neighbourhood of 25s. de- 
livered at works, and contracts over an extended period may be 
made at about 23s. per ton. 


Manufactured Iron and Steel. 

The condition of the manufactured iron and steel 
trades of this district is one of great steadiness, and there is 
every prospect of a busy state of affairs over the whole of this 
year. The recent ascertainment of products and prices in 
manufactured iron in the Cleveland and North of England 
district was an exceptionally good one, and exceeded anticipa- 
tions. Since September of 1911 there has been one steady 
procession of increases in the selling price of manufactured iron 
without the semblance of a setback. The fear that the top of 
the boom had been reached is, it may safely be said, misplaced, 
for production and selling prices are both ahead of the famous 
boom year of 1907. In that year iron had the experience of a 
wave of unbounded prosperity, but with a continuance of present 
conditions in the iron trade that record will have to give place 
to that of 1913. Makers report having plenty of work to go on 
with, and as there 1s pressure tor delivery they will be able to 
maintain current prices The steel trade is also busily employed 
and the output is on a very large scale. For steel ship plates 
there is a very brisk demand on local as well as on general 
home account. Values of all descriptions of iron and steel are 
firmly maintained. Common iron bars are £8 15s.; best bars, 
£9 2s. 6d.; best best bars, £9 1%s.; iron ship plates, £8; iron 
ship angles, £8 15s.; iron girder plates, £8 2s. 6d.; iron boiler 
plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7 ; 
steel bars, basic, £8; steel bars, Siemens, £8 10s.; steel ship 
plates, £8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. 6d.; steel sheets, singles, £8 15s.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8; all less the usual 
2} per cent. f.o.t. Steel rails are £6 15s. and steel railway 


sleepers, £7 2s, 6d, net f.o.b. Cast iron railway chairs are £4 10s, 
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to £4 12s. 6d.; cast iron pipes, l}in. to 2in., £6 12s. 6d. to £7 ; 
3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.: and 
cast iron columns, £7 to £7 5s., f.o.r. at makers’ works. There 
is a quiet demand just now for iron and steel galvanised sheets. 
The quotation for both iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles is in the neighbourhood of £12 lis. 
t.0.b., less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shibuilding trade on the North-East Coast is 
assured of uninterrupted activity during the whole of the year 
unless unforeseen complications arise to interfere with the 
despatch of contracts. All the shipbuilders are well booked 
with orders, and inquiries continue notwithstanding the high 
price of materials, The engineering works and especially the 
marine departments are also busily employed, 





Blast Furnacemen’s Wages Advanced. 

Another advance has been conceded to the blast 
furnacemen in the Northern district. The ascertainment 
issued this week by the Ironmasters’ Association certified the 
average net selling price of No 3 Cleveland pig iron for the first 
quarter of 1913 to have been 63s. 5.76d, per ton, as compared 
with 60s. 1.17d. for the previous quarter. There was thus an 
advance in price of 3s. 4. 59d. per ton in the first quarter of 1913. 
According to the sliding scale arrangement this carries an advance 
in blast furnacemen’s wages of 4.25 per cent., which will raise 
the wages from 35.00 per cent. to 39.25 per cent. above the 
standard. 


Coal and Coke. 

There is a pronounced scarcity of coal for delivery 
this month, consequently transactions are severely limited. 
For May shipment buyers are numerous and colliery stems are 
steadily filling up. Despite the large output of best screened, 
there is still a dearth of smalls, and values show further 
appreciation. The gas coal trade is equally brisk, and at 15s. 6d. 
best Durhams are in keen demand. Sellers with positive turns 
are asking lds. 9d. The bunker trade is active and steady. 
Ordinary qualities are quoted at 15s 6d., and hest qualities at 
16s. 3d. Coke is in fair demand, and firm owing to the high 
price of coking smalls. Foundry coke is 27s. td.; furnace coke, 
25s.; and gas coke, 17s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Irregular Warrant Market. 

THe Glasgow pig iron warrant market has been 
irregular, with only a small amount of business being done. 
Demand for warrants has been poor for cash, and scarcely any 
demand has existed on some days for iron for one month’s 
delivery. The three months’ position is even less satisfactory, 
and the prices are unusually irregular, and indicative of a diffi- 
culty in arranging speculative business. For some fixed dates 
occasionally higher prices are paid, but the market altogether 
has been in an unsatisfactory state. Since last report business 
has been done in Cleveland warrants from 66s. 44d. to 65s. 6d. 
cash, at 68s. one month, and 63s. 6d. to 62s. 9d. three months. 
Transactions were also reported at 66s. for various dates in May 
and 62s. 6d. for June 15th. The withdrawal of a comparatively 
large quantity of iron from store at the end of last week had 
little or no good effect on the state of the market, which did not 
receive any benefit from the issue of the Board of Trade returns, 
these being disappointing so far as the exports of pig iron were 
concerned. On the other hand, there is a very good market 
for Cleveland iron in Scotland, the current arrivals at Grange- 
mouth from Middlesbrough and district being considerably 
over the average in amount. 


Scotch Pig Iron Trade. 

The demand for Scotch pig iron has been slackening 
to some extent, there being less inquiry on the part of home 
consumers, who may be deferring their purchases until a more 
settled condition of the market. Foreign inquiry is reported 
to be promising, but shipments since the beginning of the 
year are not up to the mark. Except that one or two of the 
special brands have declined Is. per ton, prices are unaltered. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 
75s. 6d.; Nos. 3, 74s.; Carnbroe, No. 1, 78s. 6d.; No. 3, 74s. 6d.; 
Clyde and Calder, Nos. 1, 80s. 6d.; Nos. 3, 75s. 6d.; Summerlee 
and Gartsherrie, Nos. 1, 8ls.; Nos. 3, 76s.; Langloan, No. 1, 
82s.; No. 3, 77s.; Coltness, No. 1, 98s.; No. 3, 80s.; Eglinton, 
at Ardrossan or Troon, No. 1, 75s. 6d.; No. 3, 74s. 6d.; Glen- 
garnock, at Ardrossan, No. 1, 82s.; No. 3, 77s.; Dalmellington, 
at Ayr, No. 1, 76s. 6d.; No. 3, 74s. 6d.; Shotts, at Leith, No. 1, 
80s. 6d.; No. 3, 75s. 6d.; Carron, at Grangemouth, No. 1, 82s.; 
No. 3, 77s. per ton. 


Hematite Pig Iron. 

There is at present a very large consumption of hema- 
tite pig iron, but the supply is fully equal to all requirements. 
Current price of Scotch hematite is given as 85s. per ton for 
delivery at the steel works. Business has been quiet as regards 
purchases in our market of West Coast warrants, which are 
quoted 79s. per ton f.o.b. Cumberland ports. 


The Finished Iron Trade. 

The condition of the malleable iron trade does not 
improve. Competition from the Continent seems to increase 
in keenness, and it is becoming more difficult to obtain orders, 
while the work in hand is inadequate and a number of furnaces 
and a good deal of plant have been unemployed. At some of the 
works which are in operation short time has been necessary 
occasionally. Material continues to arrive from America, which 
was placed there when the works were so busy here that they 
could not undertake it, and foreign bars are also being used in 
quantity for the construction of nuts, bolts, and rivets, for which 
there is at present a strong demand. The home inquiry is 
quiet, and a cheapening of prices is reported, merchants placing 
contracts at 5s. per ton below the official rates. 


The Steel Trade. 

General activity prevails throughout the steel trade 
of the West of Scotland. The steel makers are now settling 
more satisfactory supplies of railway wagons, and the finished 
work which so long obstructed their business is being cleared 
away. They are therefore in a position to proceed more rapidly 
with the manufacture, and give better delivery to customers. 
Ship and boiler plates have been in active request and are 
likely to continue so for a considerable time to come. But there 
is comparatively little fresh work being received on home account. 
The inquiry from abroad for a great variety of structural mate- 
rial seems to indicate that export business may continue favour- 
able throughout the year. 


Trade of the Port of Glasgow. 

The shipping trade of the port of Glasgow has increased 
to such an extent that the dock berths at this harbour are all 
fully oceupied, notwithstanding the large docks that were 
opened only a few years ago. In these circumstances the Clyde 
Navigation Trustees have decided to undertake the construction 
of a series of new docks on land which they purchased a con- 
siderable time ago at Shieldhall, and bordering on the town of 
Renfrew. The area of the ground is over 400 acres. It is pro- 


posed to construct five new basins at an angle to the river, 





the longest of which will be about 2600ft., and the water and 
quay spaces are to be much larger than those of the existing 
docks. Parliament will be asked to sanction the scheme, which 
is not likely to meet with any opposition, as the land to be 
utilised lies within the area lately added to Glasgow by the 
recent extension of the city boundaries. ; 


The Coal Trade. 

The coal trade has been active, especially in the ship- 
ping department, the better weather having greatly facilitated 
the movements of vessels, and the quantity of coal dispatched 
both from the West and East Coast shows a considerable increase. 
Prices are well maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade of Cardiff and Adjoining Districts. 

Tur Welsh coal trade is characterised by remarkable 
firmness, and strong and advancing conditions have prevailed. 
The market tone has now recovered, and steam coal prices are 
being quoted at higher levels. Quotations: Best Admiralty 
large, 20s. 6d. to 21s.; best seconds, 19s. 9d to 20s. 6d.: seconds, 
19s. 3d. to 19s. 9d.; ordinaries, 18s. 9d. to 19s. 3d.; best drys, 
19s. to 20s.; ordinary drys, 18s. 3d. to 18s. 9d.; best bunker 
smalls, 15s. 6d. to 16s.; best ordinaries, 15s. 3d. to L5s. 64d.; 
cargo smalls, 14s. 9d. to 15s, 3d.; inferiors, I4s. to 14s, 6d.: 
washed smalls, 15s. 6d to 16s. Best Monmouthshire black vein, 
large, 18°. 6d. to 19s.; ordinary Western Valleys, 18s. to 18s. 6d.: 
best Eastern, 17s. 6d. to 18s.; seconds, Its. 9d. to 17s, 3d. 
Bituminous coal: Best households, 19s. to 20s.; good house- 
holds, 17s, to 18s.; No. 3 Rhondda Valley, large coal, 17s. to 
17s. 6d.; smalls, 15s, to 15s. 6d.; No. 2 Rhondda, large, 16s. 3d. 
to 17s.; through, 15s. to l6s.; No, 2 smalls, 13s, 6d. to 14s, 6d.; 
best washed nuts, 16s. to 17s.; seconds, 15s, to ltis.; best washed 
peas, l4s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 23s. tid. 
to 24s. 6d. Coke: Special foundry, 32s. to 32s. td.; good 
foundry, 29s. to 3ls.; furnace, 25s. to 27s. 


Newport (Mon.). 

The coal business of the port was sensibly affected last 
week by the rumours of a great strike in Belgium. This was 
regarded as having a prejudicial effect. It was stated that, 
owing to the rumoured strike in Belgium, prices for large coal 
were increased by 9d. Later: Prices advancing. An abund- 
ance of tonnage in dock, but colliery outputs restricted. Best 
Newport black vein, large, 18s, 3d. to 18s. 9d.; Western Valley, 
17s. 9d. to 18s. 3d.; Eastern, 17s. 3d. to 17s. 9d.; other kinds, 
16s. 6d. to 17s.; best smalls, 14s. 6d. to 15s.; seconds, 13s. 6d. 
to 14s. 6d. Bituminous: Best house, 18s. to 19s.; seconds, 
l6s. 6d. to 17s. 6d. Patent fuel, 22s. to 22s. td. Pitwood, 
2Is, to 21s. 3d. 


Swansea. 

The trade of the port last week showed a great increase. 
There was a fair activity in pitwood and patent fuel. Later a 
weaker tone was shown in anthracite. Both Swansea Valley 
and Red Ash large were offered for immediate delivery at lower 
figures, and those buyers who were in a position to effect prompt 
shipments were able to do business on advantageous terms. 
Machine-made nuts and cobbles were easier. Closing quota- 
tions :—Anthracite coal: Best malting large, 22s. to 24s. net ; 
second malting, 19s. to 20s. net ; big vein, 16s. to 18s., less 24; 
red vein, 13s. 9d. to 14s. 6d., less 24; machine-made cobbles, 
22s. to 23s. 6d. net; Paris nuts, 23s. to 24s. 6d. net; French 
nuts, 23s. to 24s. 6d. net ; German nuts, 23s. to 24s. 6d.; beans, 
l6s. 6d. to 20s. 6d. net ; machine-made large peas, 11s. 3d. to 
13s. net ; rubbly culm, 9s. to 9s. 6d., less 2}.; duff, 6s. to 7s. net. 
Steam coal: Best large, 19s. to 20s., less 24; seconds, I6s. 3d. 
to 17s., less 2}; bunkers, 15s. to lfs., less 2} small, 13s. 6d. to 
15s. 6d., less 24. Bituminous: No. 3 Rhondda, large, 18s. to 
19s., less 2}; small, 14s. 9d. to 16s., less 24; through, l6s. to 
l7s., less 2}. Patent fuel, 20s. to 22s. 6d., less 2}. 


Iron and Steel. 

At Dowlais last week the relief afforded by a week’s 
stoppage for clearing and brushing up was succeeded by anima- 
tion, when the men worked with exceptional vigour, and good 
results were visible in the products from furnaces and mills. 
Iron and steel quotations :—Pig iron : Hematite mixed numbers, 
79s. eash and 79s. 3d. month ; Middlesbrough, 65s. 9d. cash and 
month; Scotch, 7ls. 7}d. cash, 71s. 103d. month; Welsh 
hematite, 87s. 6d. to 88s. 6d. d.d.; East Coast hematite, 87s. 
to 87s. 6d. c.i.f.; West Coast, 87s. to 87s. 6d. c.i.f.; Rubio ore, 
21s. 6d. to 22s. Heavy sections, steel, £6 10s. to £6 15s. Bars : 
Bessemer, £5 12s. 6d. ; Siemens, £5 12s. 6d. Other quotations : 
Copper, £68 5s. cash, £68 2s. 6d. three months. Lead: English, 
£17 7s. 6d. per ton ; Spanish, £16 17s. 6d. Spelter, £25. Silver, 
27d. per ounce. 


Tin-plate. 

There has been no alteration in the position of the trade. 
Since the decline in the industry due to the troubles in the East 
there has been a stoppage of nearly a hundred mills. Prices 
have now dropped to low figures, and it is fully expected that a 
large number of additional mills will be closed down again in 
the course of a few weeks. Notwithstanding the depression in 
the trade a large shipment in tin-plates was reported from Swan- 
sea, and rumours of a still larger are current, causing an impres- 
sion that the hoped-for turn is at hand. In the Swansea Valley 
the tin-plate works kept in going order have been in full opera- 
tion. Later: The order referred to is that of the Standard Oil 
Company, which has placed a contract for 70,000 boxes for 
April and May delivery, prices being 14s. and 19s. 104d. f.o.b. 
Swansea. A well-known merchant states that the order has 
given great staisfaction, as it has been several years since one 
has been received from the firm. Quotations :—Ordinary tin- 
plates, 14s. 3d.; odd size, 14s. 6d.: ternes, 28 by 20 by 112 sheets, 
24s. 6d.; C.A. roofing sheets, 30 g., £8 10s. to £9; big sheets 
for galvanising, 30g., £8 10s. to £9; finished black plates, 
£10 5s. to £10 10s.; galvanised sheets, 24 g., £11 15s. Block tin, 
£218 10s. cash, £215 three months. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New Yorks, March 26th. 


AFTER a short period of dulness in the pig iron trade, demand 
has unexpectedly developed in an especially heavy demand for 
basic iron followed closely by foundry and malleable. There 
are pending inquiries for 30,000 tons of Bessemer iron. Several 
independent concerns: have declined this week to sell the re- 
mainder of their capacity for this year at current quotations. 
Makers of crude steel are unable to make shipments according 
to promise, and some mills have been partially idle in con- 
sequence. The greatest possible activity prevails in low grade 
irons for pipe-making purposes, and Eastern concerns are in the 
market for 40,000 tons, part of it for early delivery. Western 
consumers have been liberally buying iron from Southern fur- 
naces. This city is to build piers along its water front, and the 
requirements will call for somewhere between 75,000 to 100,000 
tons of structural material. The plans are not yet completed, 
but the contracts will be placed probably within two months. 





The enormous demand for locomotives and cars still continues 
and the builders are barely able to meet the desire of the rail. 
road companies as to time deliveries. There seems to be a 
general desire to contract for forward requirements in all lines 
of crude and finished material. The urgency for steel plate jis 
very great for all manner of purposes. In a few cases this 
week sharp premiums were paid for early delivery. With 
pending reductions in the tariff, business in all directions js 
remarkably active. Protectionists expect that a good may 
of ‘the teeth of the free trade tiger will be drawn in the cominy 
contest. Shipments of copper so far this month, 33,784 tons, 
The average price is 15 cents for electrolytic. A few smu'| 
lots were sold at a slight shading. The next report will pro- 
bably show a marked increase in domestic consumption and jor 
market for export. 


New York, April 2nd. 

The orders for the past week for steel products and equip. 
ment were for 175 miles of steel pipe, 27 locomotives, 5400 stco! 
cars, 89 coaches, 3900 tons of structural material for railroads, 
14,100 tons for buildings and 68,500 tons of rails. The Stec! 
Corporation has bought 12,000 tons of open-hearth billets {vr 
the American Bridge Company. Inquiries are on the mark«t 
by independent steel companies for 50,000 tons of basic ste | 
in addition to a large order placed last week. Sales of 20,000 tous 
of Bessemer have just been reported. Buyers of pig iron ai: 
again on the market and the outlook for supplies and a weaken ii 
tendency for the past two or three weeks has disappeared. 
Eastern Pennsylvania mill has just sold 15,000 tons of rolliny 
billets to the United States Steel Corporation for delivery to 
its mill at Philadelphia. | Demand for all kinds of steel plato 
continues heavy, most of it being for car and bridge work. ‘I 
tone of the market is stronger than a week ago. Low-grade 
foundry iron is being picked up for cast pipe purposes. || 
mill products are under even more active inquiry than two week 
ago. The loss of output due to the floods will prove to be a 
serious handicap to all concerned. Including pig iron, crude 
steel and finished products, it is estimated that the deficiency 
will not be less than two million tons, some estimates being in 
excess to that figure. Several new enterprises of magnitude 
are about ready to enter the market, and inquiries from the-~: 
sources will soon be presented. The copper market is firm at 
15 dol., at which it is believed it will stand, although two pro- 
ducers offer electrolytic and casting at one-eighth less. The 
indicated reduction of surplus stocks of copper are guessed at 
from between 5,000,000 lb. and 10,000,000 lb., but definite 
figures will be published next Tuesday. 





CATALOGUES. 


SUBMARINE SicgNat Company, 88, Broad-street, Boston.— 
Two publications dealing with submarine signals have reached 
us. The advantages of this company's system are fully described 
and a great deal of information is given relative to the system 
generally. 

Tue WestTINGHOUSE Brake Company, Limited, 82, York- 
road, King’s Cross, London, N.—This is a well-got-up catalogue 
dealing with the Westinghouse Company’s self-regulating 
ejector for automatic vacuum brakes. This ejector ha- 
been designed economically, creating a normal vacuum for 
vacuum brake service and to maintain it with about 110 Ib. 
steam pressure. The principal features in the design of this 
ejector are :—(A) In the place of one large steam jet several 
small jets are used, which give greater economy in steam 
consumption ; (B) the air for applying the brake is admitted 
by a valve of the poppet type, which remains seated and un- 
moved during all movements of the ejector handle, except 
that for applying the brake ; (C) the provision of the automatic 
regulating valve, whereby the pressure of the steam supplied 
to the ejector is maintained constant. The following advantages 
may therefore be enumerated :—({A) Uniformity of vacuum 
obtained with variable boiler pressures; (B) uniformity of 
brake power; (C) tee brakes cannot creep on; (D) absence 
of failures to release brakes owing to vacuum created by the 
ejector of one locomotive being greater than that obtainable 
by the ejector of another locomotive ; (E) rapidity of action in 
the production of vacuum ; (F) economy in steam consumption. 


W. A. WaLBer AnpD Co., 38, Victoria-street, Westminster, 
8.W.—tThis firm has sent us a new catalogue dealing with the 
“Thule” shaping machine. These machines are designed on 
modern lines. The body is massively built, strongly ribbed, and has 
ram bearings overhung at the back and front, giving additional 
support. The base is wide and of pan form with a heavily flanged 
edge, and extends well out infront of the column, forming a rigid 
and substantial foundation. The ram is of heavy cross-section, 
and is driven by powerful a positive crank motion to ensure 
accuracy when taking heavy cuts. The link is driven 
from the cone pulley shaft by a steel pinion through single or 
double gearing, the change from single to double gear 
being easily effected by a lever at the rear of the machine. 
The ram has a quick return motion. The length of the stroke and 
position of the ram can be instantly changed whilst the machine 
is running. The stroke-changing device is self-locking to pre- 
vent slipping when the stroke is fixed. A graduated index 
denoting the stroke is provided. The tool head is of heavy 
pattern graduated for all angles, and can be instantly set and 
fixed. The table is of box form with large working surfaces. 
The sides and top have T slots and grooves on one side for 
holding round work. The table is bolted to a slotted apron, 
and can be removed, leaving the apron clear for shaping larger 
work. The cross-feed to the table is exceptionally long. 
It can be instantly stopped or reversed, and is arranged 
so that the feed can operate at either end of the cut. All feed 
screws are provided with micrometer graduations. The elevating 
serew for the cross-rail works in a telescopic sleeve, thus avoid- 
ing holes in the floor. The adjustable table support is of im- 
proved design, the table itself sliding on a roller bearing, the 
thrust and support always being central below the cut and the 
bearing out of the way of dirt and — Key seating can be 
done by passing a shaft through the body of the machine. The 
vice is of the heavy planer pattern, with steel-faced jaws, and is 
provided with a graduated swivel base. Many different kinds of 
attachments can be supplied with these machines, including 
a tilting table top, automatic down-feed a revolving table, 
concave attachment, and a key-seating attach t 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. T. R. Witton, of 18, Westminster-chambers, 1, Crosshall- 
street, Liverpool, announces that he has taken into partnership 
Mr. Guy Kenyon Bell, Assoc. M. Inst. C.E., who was formerly 
an assistant to Mr. A. G. Lyster, Vice-president Inst. C.E.— 
at that time engineer-in-chief and now consulting engineer ot 
the Mersey Docks and Harbour Board—and who latterly has 
been a resident engineer on the Canadian Northern Railway. 





* Royat InstituT1IoN.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 7th 
inst., Sir James Crichton-Browne, Treasurer and Vice-president, 
in the chair. Mr. Walter L. Allcroft, Sir Robert Filmer, Bart., 
J.P., Professor A. Schuster, Sec. R.S., and Colonel A. L. M. 
Turner, R.A., were elected members. , 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Au, through last week orders came in _ pretty 
frecly in the iron and steel industry; the raw material prices 
are firm and the demand for crude iron and for iron ore has 
remained active as before. At a general meeting of the Pig 
Iron Convention, on March 31st, the prolongation of the Con- 
vention to the end of 1917 was resolved upon. For sales in 
the third quarter i hitherto quoted will rule, only for 
foundry pig No. 1 and No. 3 a slight rise will be made in the 
East and Central German districts. There is little or no change 
to note in the position of affairs in the manufactured iron trade. 
Demand on the part of local consumers is regular and satis- 
factory, both for plates and sectional iron, while bars are com- 
paratively quiet, merchants still holding off from the market. 
On foreign account a regular business is reported at stiff quota- 
tions. The shipbuilding and engineering trades aro very 
busily occupied. 


List Quotations. 

Current rates, per ton, free at works, are as follows: 
—Spiegeleisen, 10 to 12 per cent. grade, M.82; white forge pig, 
M.69; iron for steel making, M.72 to M.74; German Bessemer, 
M.81.50; German foundry pig, No. 1, M.77.50; the same, 
No. 3, M.74.50; German hematite, M.81.50; common basic 
bars, M.122 to M.125; basie hoops, M.145, in some instances 
M.150; heavy basic plates, M.132 to M.135; steel plates for 
boiler-making purposes, M.142 to M.145; sheets, M.142 to 
M.147.50; drawn iron or steel wire, M.127. 50. 


The Coal Trade in Germany. 

The position of the steam coal market is one of re- 
mwarkable activity, the industrial consumption being stronger 
than ever, although a slow business only goes on in the house 
coal department. Stocks of the last named sort are increasing. 


Austria-Hungary. 
Little business of weight is being transacted in the 
iron and allied industries; confidence is only very slowly 


returning, and prospects remain somewhat clouded. Supplies 
are plentiful, while demand is irregular, and quotations are 
showing a weakening tone, generally. Much the same may 
be reported of the pit coal trade. Brown coal is briskly called 
for at firm rates. 


The Belgian‘Iron Market. 

Both inland and foreign demand are a little less 
animated than in the beginning of last quarter ; all the principal 
establishments are, however, well occupied, and have secured 
sufl'cient work to keep them going briskly for some weeks to 
come, the engineering and structural departments being especi- 
ally well off for orders at present. There is a slightly im- 
proved tone noticeable in girders, and bars were quite animated 
last week. Prices remain the same as previously reported, 
although in some special cases quotations for sheets have been 
a shade easier than in last quarter. Coal for industrial purposes 
maintains the healthy condition of previous weeks, and house 
fuel is in quiet demand, prices remaining steady as before. 


Iron and Steel in France. 

There has not been much forward business transacted 
on the French iron market during this week and the last, but 
the condition of prices remains strong. A fair number of con- 
tracts are in course of execution in the various departments 
of the engineering trades, and employment, generally, is satis- 
factory. Heavy orders in marine and army requirements are 
pending, and this will prevent any marked decrease in occupa- 
tion, and will also help makers to maintain the present quotations. 
In the Paris retail business the followiug prices are quoted :— 
215f. p.t. for iron or steel merchant bars, 240f. p.t. for girders, 
245f. to 250f. p.t. for hoops, and 250f. to 260f. p.t. for plates. 
Several of the adinn French ironworks are being enlarged and 
improved, and the make of pig iron will be considerably in- 
creased later on. The Aciéries de Ja Marne et d’Homécourt 
are building three additional blast furnaces, with a daily output 
of 200 t., and are also adding another Siemens-Martin furnace 
to their establishment. To cover their requirements in hematite 
another works is erecting two blast furnaces in Rouen, with a 
daily output of 100 t. The present position of the French coal 
trado is strong, although house coal is in very slow demand. 
Slack and engine fuel are in active request at stiff quotations. 








Tue Roap Boarv.—During the months of January, Febru- 
ary and March, 1913, the Road Board, with the approval of the 
Treasury, made advances amounting to £237,199 from the 
toad Improvement Fund to County Councils and other highway 
authorities, as follows :—For road crust improvements, £178,098; 
for road widenings and improvement of curves and corners, 
£9106; for road diversions, £500; for reconstruction and im- 
provement of bridges, £4995 ; and for construction of new roads 
and bridges, £44,500. The total grants up to March 31st, 1913, 
are as follows :-—For road crust improvements, £913,400 ; 
for road widenings and improvement of curves and corners, 
£88,008 ; for road diversions, £24,259; for reconstruction and 
improvement of bridges, £44,477 ; and for construction of new 
roads and bridges, £60,578. Advances by way of loan have also 
been arranged to the sum of £140,060. In addition, further 
advances amounting to about £1,579,438 have been indicated 
to highway authorities towards works of road construction and 
improvement. 

Contracts.-The tender of Robert Warner and Co. (Engi- 
neers), Limited, of Walton-on-the-Naze, for the erection of 
pumping plant and machinery in connection with the Broom- 
field Waterworks, Chelmsford, has been accepted.—The Mirrlees 
Watson Company, Limited, of Glasgow, has recently received 
orders for seven sets of surface condensing plant with Mirrlees- 
Leblane rotary air pumps; for two sets of surface condensing 
plants with Mirrlees-Edwards air pumps; fer eleven sets of 
Mirrlees multi-jet condensing plant ; for two sets of barometric 
condensing plant with Mirrlees-Leblanc retary air pumps ; 
for one set of Mirrlees-Leblanc simple jet plant ; for two sets 
of low level jet plant ; and for five sets of barometric plants with 
reciprocating dry air pumps. These taken together represent 
a total steam duty of over 1,000,000 lb. per hour.—Recent 
contracts of Boving and Co., Limited, include that for 17 kiloms. 
of welded steel pipe for the 1912 extensions of the Victoria 
Falls and Transvaal Power Company. The line consists of 
pipes of 27lin., 22in. and 16in. diameter, the pressure being 
100 Ib. per square inch, while the temperature of the compressed 
air is as high as 80 deg. Cent.; that for 11,000ft. of 15in. pipe 
for the Rand Water Teaed ; for two water turbines of 225 
horse-power for the Kawasugawa Hydro-electric Company, of 
Japan ; for one of 70 horse-power for the Wheal Jewell and 
Marytavey mines, Cornwall ; for one 3000 gallons per minute 
Victoria pump for Messrs. Hulett, Durban; for two 8950 
gallons per minute pumps for Sydney ; for one 100-gallon pump 
for the Soudanese Irrigation Department: and eight Victoria 
pumps of various capacities for the Papéteries de Rethel, 
Ardennes, France, to which company the firm is also supplying 
a complete 110in. paper-making:plant.—The contract for an 
automatic electric passenger lift in Admiralty House, Whitehall, 
the official residence of the First Lord of the Admiralty, has been 
secured by A, W. Penrose and Co., Limited, 109, Farringdon- 
road, E.C, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies ot Specifications may be obtained at the Patent-office Sale 
—— 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

p of the plete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 














INTERNAL COMBUSTION ENGINES. 


6169. March 12th, 1912.—ImprRovEMENTS IN INTERNAL Com- 
BUSTION ENorines, Charles Tuckfield, 4, Thames-view, 
East Molesey, Surrey, engineer, and Walker George de 
Forgés Garland, Farrs, East Molesey, Surrey. 

The improved engine works as follows :—Upon an inward 
stroke of a piston E air is drawn into the cylinder through the 
valve C; at the succeeding outward stroke this air is com- 
pressed and before the piston reaches the end of such stroke the 
exhaust valve B is opened so that when the piston clears the 
inner ends of the grooves or channels D the compressed air 
rushes to the inner side of the piston and towards the centre 
of the cylinder, forcing out the products of combustion. During 
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about one-half of the next inward stroke the valve B is kept 
open so that a considerable part of the air is driven out and 
serves to scavenge the cylinder and cool the exhaust valve, 
which may, however, be water-cooled. At about half stroke the 
valve B is allowed to close, the remaining air is compressed to 
about 500 lb. per square inch or more, and oil or other suitable 
fuel is forced into the cylinder and fired by the heat of the com- 
pressed air. During the subsequent outward stroke the charge 
expands to considerably beyond its initial volume, preferably 
down to about atmospheric pressure, when the exhaust valve 
is again opened.—March 19th, 1913. 


DYNAMOS AND MOTORS. 


16,805. July 18th, 1912.—IMPROVEMENTS IN AND RELATING 
vo Suarr Bearincs, The British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, London, E.C. 

This invention relates to shaft bearings and has for its object 
to provide a bearing in which the lubricant is to a large extent 
prevented from escaping at the ends. In the drawing the 
bearing A is provided with chambers B at each end through 
which the shaft C passes. In the example shown a compressor 
fan D is mounted on the shatt so that the pressure of the interior 
of the machine casing is above atmospheric pressure. The 
interior of the casing is connected by pipes E to the chambers B 
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above mentioned, so that the pressure in the chambers is also 
above atmospheric pressure. This prevents the lubricant from 
leaking out at the ends of the bearing and forces it inwards to 
the centre of the bearings. It will be obvious that, although 
the invention is shown as applied to the bearings of a dynamo- 
electric machine, it is not limited to such bearings but is specially 
useful when applied to them as it prevents the lubricant from 
coming in contact with the windings of the machine. It will 
also be obvious that any convenient source of compressed air 
mey be used to supply the chambers B, and that this supply 
need not be derived from a compressor or pump driven by the 
particular shaft to the bearing of which it is supplied —March 
19th, 1913. 


TESTING AND MEASURING INSTRU MENTS. 


24,503. October 26th, 1912.—ImMPpROVEMENTS IN TWO-RATE 
Eectricity METErs, Landis and Gyr, of Zug, Canton Zug, 
Switzerland. 

This invention relates to two-rate electricity meters with two 
or more recording mechanisms. The meter is designed for 
measuring the consumption in electrical installations with any 
loads (lamps, motors, heating and cooking apparatus, &c.). 
In order to record the consumption according to the various 
tariffs, the meter is provided with a switch, which simultaneously 
with the closing of the one or the other circuit causes the corre- 
sponding recording mechanism to bein or out of connection with 
the meter spindle. The two upper drawings show the invention 





as applied to an ampére hour meter. The switch A connects 
a second group C to the existing group B, so that either the 
current consuming devices B alone or together with the current 
consuming devices C after closing the switch A may be used. 
When using a switch D, as shown on the right, either one or the 
other of the two groups of current consuming devices B and C 
can be used, but never the two groups simultaneously. The 
same applies to the watt-hours meters, as shown in the lower 









drawings. In the left-hand drawing the current consuming 
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devices E are added to the current consuming devices F by the 
switch A, whilst on the right each operation of the switch D 
connects either the consuming devices E or the consuming 
devices F for use into the circuit. On account of the switch 
movement either the recording mechanism M or N is mechani- 
cally coupled with the meter spindle, whereby a different charge 
for the various groups is possible. The invention can be used 
without difficulties in installations with more than two mains 
and by recording the current in accordance with any suitable 
tariff— March 19th, 1913. 
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PUMPING AND BLOWING MACHINERY. 


28,197. December 6th, 1912.—ImMPROVEMENTS IN OR RELATING 
TO CENTRIFUGAL PuMPs AND COMPRESSORS OR THE LIKE, 
Aktiengessellschaft der Maschinenfabriken Escher, Wyss 
and Cie of Ziirich, Switzerland. 

According to the invention straight blades of an angular or 
T-shaped cross-section are riveted to the rotor A. In 
cross-section the blades should form an angle X with the 
axis C, C, while viewed in lateral elevation they should 
form the angle Y with the radius R, so that in reality 
these blades are entirely oblique with regard to the axis CC. 
In precise coincidence with this direction a straight line should 
now be rotated about the axis whereby the front profile of the 
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rotor is determined and which profile therefore assumes the form 
of a hyperboloid. Precisely registering with the position and 
direction of the generatrix, the blades B to be riveted to the 
rotor are then put in place. These blades need not all have 
the same length, although as regards the axis they must all have 
the same direction. The rear face of the rotor may likewise 
receive the form of a hyperboloid or that of any other rotary 
face or even be straight, if desired. In the event of the rotor being 
subject to admission on both sides, both faces are shaped as 
hyperboloids, so as to enable straight blades to be secured to 
both faces. The turner will, of course, be provided with a 
gauge corresponding to the sectional face Z Z of the hyperboloid 
and with regard to the axis presenting a convex curve.— 
March 19th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


16,105. July 10th, 1912.—ImMPROVEMENTS IN THE MANUFAC- 
TURE OF LINED OR ComposITE STEEL TuBEs, Baron Rose, 
of The Mount, Halesowen, near Birmingham. 

This invention relates to steel tubes for boilers or for use with 
gas, steam, or water of that composite type which are lined 
internally with iron or other suitable metal in order to resist 
corrosion and pitting. The object is to provide an improved 
and simplified method of manufacturing such composite lined 
tubes. Cast around a solid core or billet A of soft iron is an 
outer casing or shell B of mild steel of a convenient thickness. 
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The two parts are then subjected to a rolling operation in order 
to extend them to a given length, as shown in the middle illus- 
tration, and the solid iron core A is then pierced axially, as 
shown in the lower illustration, from end to end. The com- 
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posite or lined tube is then further rolled so as to elongate the 
same and reduce the thickness of the walls to the extent required. 
Ancther method is described.— March 19th, 1913. 


8485. April 10th, 1912.—ImPpROVEMENTS IN APPARATUS 
FoR Propucine Bars, TUBES, AND THE LIKE DIRECTLY 
¥rROM MOLTEN Metat, Adam Helmer Pehrson, of 6, Kap- 
tensgatan, Stockholm, Sweden, engineer. 

This invention relates to the manufacture of bars, tubes, and 
the like directly from molten metal, and has for its object to 
provide an improved apparatus for pouring molten metal into 
a cooled tubular mould from which the casting thus formed is 
drawn forwards out of the mould when sufficiently solidified. 
The lower illustration shows the stationary apparatus, and the 
top drawing the tilting apparatus. A is a furnace or tank 
containing the molten metal, to which a mould B provided with 
a cooling jacket is connected by a short tubular mouth-piece C, 
made of some suitable insulating material tightly fitted into the 
furnace or tank as well as into the mould. This mouth-piece 
is conical or tapers towards the furnace and is fixed in such a way 





as to form a non-cooled continuation of the mould to the metal 
bath in the furnace or tank. D is a bar-shaped mandrel fitted 
to the mould ; it serves at the start partly as a plug and partly 
for the purpose of pulling or moving forwards the casting after 
its solidification and adherence to the mandrel. The operation 
of the apparatus is as follows :—The molten metal contained 
in the furnace or poured into the tank must, after having flowed 
through the mouth-piece as already indicated stop against the 
mandrel and fill the mould where the metal solidifies under 
the influence of the cooling liquid circulating in the jacket 
of the mould. The mandrel being removed, the solidified metal 
adhering thereto is simultaneously brought forwards and removed 
and so on continuously. Ever if the cooling action applied 
to the mould should spread to the mouth-piece the conical or 
tapering mouth-piece will prevent all danger of interruption 
of the flow, since the solidified metal (if any be formed) will be 
continuously brought forward without hindrance, This 
description is, broadly speaking, the principle of this invention.— 
March 19th, 1913. 


27,262. November 27th, 1912.—ImMPROVEMENTS IN AND 
RELATING TO Cuucks, Percy Brown, of David Brown and 
Sons (Huddersfield), Limited, of Park Gear Works, Lock- 
wood, Huddersfield, in the county of York, and Francis 
John Bostock, of the same place. 

This invention has reference to chucks or work holders of the 
type wherein a contractible collet is forced by the endwise move- 
ment of a sleeve against a conical surface, which causes the 
collet to centre and grip the work spindle or other part, and the 
object of the invention is to provide an improved construction 
of chuck by means of which the work spindle can be accurately 
and quickly gripped in a most efficient manner, and as quickly 
released. It is the means for imparting longitudinal move- 
meni to the sleeve A that constitutes the novelty. The end of 
the sleeve A opposite to that engaging the collet or collets is 
screwed internally as at B, and into this screwed portion fits a 
sleeve C having fast thereon a hand wheel D. The end of the 
spindle E opposite to that at which the head F is formed is 
provided with an externally screwed portion H, on which works 
a hand wheel K, and with two slots M, M, through which extend 
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the inner ends of respective levers O,O. Each of these levers 
is provided at its outer end with a freely revoluble runner or 
bearing ring P adapted to engage and bear against the face of 
the rim of the hand wheel K, and the inner ends R, R of the 
levers are adapted to engage and bear against a ring 8S, which 
rests against a shoulder T on the adjusting sleeve C. Rounded 
surfaces U, U at the outer ends of the slots M, M form pivots 
for the levers O,O. Rotation of the hand wheel D in a direction 
to withdraw the sleeve C from the sleeve A causes the ring S 
to bear against the ends R, R of the levers O, O, the outerends 
of which are thus pressed against the rim of the wheel K. The 
sleeve C being thus prevented from moving outwards, a longi- 
tudinal movement is given to the sleeve A and the collet or 
collets is or are pressed inwards io partially grip a work spindle 


or other article inserted into the bore of the sleeve A. When 
the work spindle or the like has been thus inserted and partially 
gripped the hand wheel K is rotated in a direction to cause it 
to move outwardly on the screwed portion H of the spindle E. 
The levers O, O are thus caused to rock in their pivots U, U, 
and their inner ends R, R press upon the ring 8, and conse- 
quently tend to slide the sleeve C and the sleeve A forwardly. 
By reason of the great leverage obtained by the levers O the 
collets are caused to take a very powerful stip on the positioned 
and already partially gripped work spindle. To release the work 
spindle the hand wheel K is first rotated to take off the pressure 
of the levers O, O, and the hand wheel D afterwards operated to 
cause the sleeve C to draw the sleeve A inwards and thus withdraw 
the collet or collet segments from engagement with the coned 
interior of the head F.— March 19th, 1913. 


MISCELLANEOUS. 


9203. April 18th, 1912.—Evecrric Resistance FuRNACE 
Dr. Leo Ubbelohde, of 41, Bismarckstrasse, Karlsruhe, 
Baden, Germany. 

According to the present invention the resistance furnace 
comprises a resistance made up of wires of a metal capable of 
oxidation, and is wound upon a non-conducting heating tube and 
surrounded by a porous electric insulator, which is in turn 
surrounded by a layer of carbon for the purpose of protecting 
the metal resistance against oxidation by the reducing action 
of the carbon. The resistance wire A, which consists of a metal 
liable to oxidation, is wound in spiral windings around a heating 
tube B, composed, for example, of porcelain, glass or the like, 
and is also embegded in a covering C of a porous electric insulator, 
which latter is surrounded by a carbon layer D adapted to 
prevent oxidation. The whole is then enclosed in a metal 
casing E, and the ends of the metal casing are protected against 
the admission of air by means of asbestos sheets F, which are 
held in position by serews. The sheets of asbestos are enclosed 
by a metal cap G. As the electric insulator substances are 
employed which do not volatilise when exposed to the air or to 
high temperatures. A mixture of pulverised kaolin and alumina, 
fibrous asbestos and water glass, which mixture can be made 
plastic by the addition of small quantities of soda solution, 
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is very suitable for the purpose and offers the advantage that it 
will not burst. For example, a suitable mixture may be made 
from such materials in the following proportions -—Alumina, 
63 per cent. by weight; burnt clay, 27 per cent. by weight ; 
finely picked asbestos, 10 per cent. by weight, together with a 
small quantity of water-glass, from 4 to 1} per cent. by weight. 
The mixture is made plastic by the use of a 34rd per cent. 
solution of soda used in the proportion of 10 cubic centimetres to 
10 grammes of the mixture. The intermediate insulating layer 
is adapted for the purpose of preventing direct contact between 
the carbon and the resistance wire. It has been proved that at 
about 600 deg. Cent. the carbon becomes such a good conductor 
that a short-circuit is formed and the wire burnt out at any 
point. In consequence of the porosity of the insulating layer, 
the reducing action of the carbon is not affected. If, for 
example, there is any air in the mass of carbon, this is burnt with 
the carbon, and forms carbonic acid and carbonic oxide corre- 
sponding to the relative value of the carbonic acid. This gas 
mixture forces its way through the pores of theinsulating layer, 
and retains the resistance wire continually in a reduced condi- 
tion.— March 19th, 1913. 


21,837. September 25th, 1912.—IMPROVEMENTS RELATING 
TO THE COMPRESSION OF AIR AND OTHER GASES, Emmanuel 
Felix Aumont, of rve Thouret, a Pont l’Eveque, Calvados, 
France. 

This invention has for its object an improved hydraulic 
compressor—that is to say, an apparatus for compressing air 
or other gas by means of a flow of water. A water nozzle A is con- 
nected to a water pipe C, and compresses into a receiver D of any 
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capacity air entering through an automatic admission valve B 
arranged in the wall of the receiver which contains in a housing E 
situated at its upper part an apparatus called a constant level 
apparatus. This apparatus comprises a float F, which fills 
almost completely the housing E and governs a compression 
valve G furnished with a guide H. This valve only closes when 
the float is immersed. I is the compression pipe, provided with 
@ non-return valve J, which pipe leads into the reservoir K. 





To the part C of the pipe system located beyond the receiver D 


are connected one or more service taps M and N, preferably witl 
alarge bore. The operation of the arrangements is as follows ._ ; 
The opening of any one of the service taps M or N puts in action 
the nozzle A, which causes the entry of air by the valye B 
This air separates from the water in the receiver D and flows 
to the upper part, where it is stored. The closure of the service 
tap, without stopping the flow from the nozzle, causes the auto. 
matic closure of the suction valve B. The flow of water which 
is prolonged, in spite of the closure of the taps, compresses the 
air stored in D up to a pressure corresponding to the pressure of 
the water, and finally forces this air into the reservoir K. ‘The 
flow of water will stop when the liquid, by raising the float F 
closes the valve G. The vessel D operates as a compression 
cylinder with a liquid piston, the operation of the valves being 
effected by opening or closing the service taps in the manner 
above described.— March 19th, 1913. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazettc.) 


1,051,510. Frrip Power Hammer, J. Nazel and R. 1. Laies 
Philadelphia ; said Bates assiqnor to said Nazel.' ded 
May 16h, 1911. . 

The hammer is provided with a pair of concentric hollow 


cylinders, the inner cylinder having tree communication with 
the atmosphere, in combination with a ram having a cylinder 
which acts on and communicates with the interior of the inner 











cylinder, a piston which acts in the said cylinder and « head 
exterior to the cylinders first named. The ram cylinder is of 
smaller diameter than the widths of the piston and head, and 
the outer cylinder has a sectional head through which the ram 
cylinder acts. There are six claims. 


1,051,831. Spray Burner, £. W. Dunn, San Francisco, Cal. 
Filed December 11th, 1911. 
The burner comprises a casing, having a mixing chamber and 
a channel for oil, a chamber for air, and a steam jacket inclosing 
the oil channel. A plug tap is mounted in the casing between the 
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chamber and the mixing chamber and has ports adapted to 
communicate with the oil channel and steam jacket or air 
chamber. These ports are graduated in size and adapted to 
admit to the mixing chamber fixed proportions of oil and an 
atomising fluid. There are five claims. 
1,052,674. THermostat, L. A. Lindsey, Armuchee, Gu.—Filed 
December 14th, 1911. 

The thermostat has a drum, the shell of which has an openiny 
with a flexible diaphragm across it, so as to trap air within the 
drum. An air-tight envelope of heat-conducting material 
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encloses the drum and diaphragm so as to form an air jacket 
between them and the envelope, and circuit devices which are 
actuated by the movements of the diaphragm are arranged 
within the drum and lead to the exterior of the envelope. There 





are seven claims, 
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RAILWAY DRAINAGE. 
No. I. 

PROBABLY at one time drainage had less care spent 
on it in the office than any other branch of railway 
onwineering. Of late years, however, more attention 
has been paid to it, and many schemes have been 
materially altered from their original lines to enable 
the drainage to be carried out satisfactorily. 

This article only deals with the collection and dis- 
posal of surface water separate from the sewage drain- 
ave, the latter being practically the same as that 
required for any ordinary large house, and given in 
mo! t text-books of note. The elucidation of every 
point which will in course of time arise is not within 
the scope of this article, but enough information will 
he given, with sketches, to enable the young engineer 
to work out quickly a reasonable and satisfactory 
drainage scheme. 

When travelling, the average person probably never 
thinks of the miles of pipes and ditches which are 
‘essary to drain the banks and cuttings over and 


ne 
When a station is 


through which he is travelling. 
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Fig. 1 
reached it is slightly different, the bricks and 
mortar are suggestive of houses, whose dra‘nage 


is familiar to most people. On a new railway for a 
single track the formation in cuttings is graded right 
across, and a line of pipe is necessary on the lower 
side, with manholes every 2 or 3 chains. In porous 
ground or where the pipe is filled over with ashes 
as much as 5 chains can be allowed between manholes, 
especially where the pipe is at no great depth below 
the ground, as, in the event of a stoppage, there would 
he no great difficulty in taking up a few lengths of 
pipe, rodding, and thus locating it. For double track 
the formation is generally graded right across when 
on sharp curves and peaked when on the straight or 
a flat curve. When graded right across the same 
principle can be adopted as for the single track. 
With a peaked formation of 1 in 30—a common slope 

the drain is laid on the more convenient side and 
at intervals cross drains are laid in, as shown in Figs, 
land 2. Where a cutting is shallow and of no great 
length, it is not always necessary to lay in a drain. 
The natural ditch formed by the slope of the forma- 
tion with the side of the cutting being sufficient if 
the grade of the rails be not less than about 1 in 150. 

On new banks a drain is seldom required, as 
they will for some years soak up any water 
which may come on them. When a widening 
takes place, and, as is very often the case, the new 


lines are at a higher or lower level than the old, | 


the case is altered. Then, on this account, and by 
reason of the great width it is not feasible either to 
grade right across or introduce a peaked formation. 
In such cases it is sometimes found necessary to lay 
a drain in the 11ft. space, which is a width very often 
adopted between two pairs of lines for signalling pur- 
poses. It is better to lay the drain and build manholes 
in such places where water is noticed to collect. 
This work can be better carried out by the engineer 
in charge of that length of line after the widening is 
completed and the banks have had time to settle. 

In laying the pipes care must be taken to lay them 
at such a depth below the formation as will ensure 
adequate protection ; lft. of cover as a minimum is 
generally sufficient. Where this thickness of cover 
is not practicable the pipe should either be covered 
or surrounded with concrete 4in. minimum in thick- 
ness. If this is not deemed sufficient, as in a goods 
yard or where passing under a cross-over road, 
iron pipes should be substituted and joined up to the 
ordinary pipes by a special iron connecting piece. 

The pipes used are the ordinary stoneware socket 
pipes, laid sometimes with open joints, but more 
often with joints which have the bottom half filled 
with clay and top half left open for.the passage of 
water. No fixed rule can be laid down to give the 


size of the pipe with relation to the area to be drained, | 


4S cireumstances are so widely different. It can only 
he stated that the drainage, as shown in Fig. lI, 
with manholes varying between 1 chain and 5 chains 
apart is usually sufficient for railways in this country. 
The starting length of pipe should not be less than 
5'n. diameter for a length of about 3 chains, Qin. 
‘Vameter for a length between 8 and 20 chains, then 
!2in. diameter, which size is usually sufficient to take 
the water to the nearest stream, &c. These lengths 
inust necessarily vary, but are governed by the 
depth of the cutting and nature of the ground. 


In a} 
shallow cutting through earth overlying soft sand- | 


stone, 50 chains long and I11ft. average depth, a 9in. | common bricks in lime mortar, with walls 9in. thick. 


pipe was found sufficient to drain 40 chains of the | 
cutting, with 6in. cross drains and cesspits every | 
4 chains, both formation and main drain being on a | 
grade of lin 150. In another cutting, 50 chains long | 
and 15ft. average depth, on portion of a railway | 
widening through earth, sandstone, rock, and gravel, | 
the drain was made to fall from a certain point in | 
the cutting to both ends. For one drain a 6in. pipe 
was put in for 3 chains and a Qin. for 9 chains. For 
the other a 9in. pipe was laid in for 15 chains and a 
12in. for 21 chains, both with cesspits 3 chains apart 
and on grades of 1 in 350. The writer also has in 
mind two more examples of cuttings on a railway 
widening, both through loamy soil with thin seams of 
gravel. The first cutting is 20 chains long, with an 
average depth of 7ft. The drain commences with 
6in. pipes for a distance of 5 chains, then Yin. pipes for 
12 chains, the whole length laid to a grade of 1 in 250. 
The second cutting, 62 chains long and averaging 
9ft. deep, is drained from near the centre to both ends. 
One drain has 5 chains of 6in. pipe, 12 chains of 9in., 
and 13 chains of 12in., the whole on a grade of 1 in 
250. The other drain has 5 chains of 6in. pipe, 


21 chains of 9in.—this is through the shallower portion 

of the cutting—and 4 chains of 12in., the 6in. length 

falling at the rate of 1 in 160, the remainder at 1 in 

400. The cesspits for both drains are 3 chains apart. | 
Some engineers like to start a main drain with a 

cesspit ; others prefer about 3 chains of pipe and then 

a cesspit. The latter is, of course, the cheaper way, 

but where there is a chance of the first length of pipe 

being quickly filled up it is better to build a cesspit 

at the head of the drain. 

In cuttings through earth of a reasonably porous 
nature the pipe trench can, after laying of the pir.es, 
be filled in with the excavated earth, but in clay or 
wet ground the trench should be filled in with some 
other material, such as well-burnt clay, clean coarse 
ashes, gravel, or broken bricks, stone, &c. Engine 
ashes are largely used mainly on account of their 
cheapness and also because they have been found 
very efficient. The ashes are given in the schedule 
in cubic yards and the pipes in lineal yards, the price 
including excavation, jointing, and filling-in, and also 
where ashes are used the removal of the excavation. 
As the cost increases as the excavation gets deeper, 
it is usual to give lineal yards of pipe for different 
sizes at varying depths. The depths generally taken 
are, first, any depth up to 5ft.; secondly, 5ft. to 7ft.; 
thirdly, 7ft. to 9ft. of excavation, &e. 

The writer is of the opinion that a better and simpler 
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Fig. 3 


way is to give the lengths of pipe separate from the 
excavation, which can be just as easily measured. 
The reason for this being that when drainage work is 
being measured up it is frequently found that there 
are, say, 200 yards of pipe lft. 6in. deep and 50 yards 
5ft. deep, all coming under the heading of “ pipes 
put in at any depth up to 5ft.” Here the contractor 
has the advantage, but supposing the quantities 
were reversed, and he had 50 yards Ift. 6in. deep and 
200 yards 5ft. deep, the railway company would 
benefit. Therefore by keeping the excavation sepa- 
rate it would be fairer both to the company and to the 
contractor. 

The following are approximate average prices for 
laying stoneware pipes with clay joints, including 
excavation, jointing, and filling-in :— 

Per lineal — 
a. 
Gin. pipe any depth up to 5ft. 3 
Yin. i * » 0 
12in. Py P= * “2 9 
bin. pipes, trench 5ft. to 7ft. deep 3 
9in. a is ‘ es Viate id 1 
12in. 4 ys is 5 6 


The cesspits, or catch-pits, are built of ordinary 


Om woes te 2 





Up to 3ft. deep they can be lft. 6in. by lft. 2in. 
inside, where there is only one (outlet) pipe. They 
are built up on a 2}in. or 3in. concrete flag, which has 
an advantage over the ordinary concrete foundation 
in that the flag can be placed in position and the 
cesspit built straight away. At formation level 
on three sides a brick is left out to facilitate the 


drainage of the railway immediately round the 


cesspit. On top a 2}in. concrete flag is placed, 
which in the larger cesspits is made in two halves 
for easier handling, and the thickness increased if 
required. Referring again to Fig. 1, the cesspits 
on the site of the main drain require to be a little 
larger on account of their greater depth, unless the 
railway formation and the drain are running at the 
same grade. Up to 4ft. in depth lft. 6in. by lft. 6in. 
is a usual size, increasing up to 4ft. by 2ft. 6in. for 
the larger ones. Brick dimensions for insides of 
cesspits are not necessary. The bottom of the cesspit 
is kept about lit. below the lowest pipe invert, 
thus collecting the dirt, sand, &c, which from time 
to time enters the pipe. 

Where the drain is over 4ft. deep it is necessary 
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Fig. 2 


in the cesspits to provide cast iron step irons 
of the usual pattern to enable a man to go down 
for cleaning purposes. Sometimes a new drain 
joins up with an existing drain at a considerable 
depth, and it is necessary to have a cesspit, or, more 
correctly speaking, in this case a manhole. At a 
suitable height the top is either partly arched over or 
a 6in. flag is put, and then an entrance 2ft. square is 
built up, with either a concrete flag or cast iron cover 
over, as may be more desirable. The cesspits can be 
specified by number—a very usual practice—and an 
average depth given ; but here, again, it is preferable 
to give the excavation, brickwork, and flags as sepa- 
rate items. Average prices for the same are approxi- 
mately as follows :—Excavation per cubic yard, 3s.: 
brickwork per cubic yard, 19s. built in lime mortar ; 
23in. concrete flags, per square yard, 5s. The cross 
drains connecting the cesspits (see Figs. 1 and 2) have 
a usual fall of lin. in 5ft. The main drain in Fig. 3 
is shown with a fall of lft. in 300ft. This and 1 in 200 
are very usual falls to give. Where circumstances do 
not permit of these falls a gradient as flat as 1 in 500 
is permissible, but is not to be recommended for rail- 
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way formation drainage, and when rendered necessary 
the pipes should be laid on a bed of concrete to prevent 
hollow places in the drain. No set rules can be laid 
down as to the falls in drains, cireumstances differing 
with every length, and the level at their discharge 
into either a stream, ditch, or existing pipe being a 
fixed quantity. The young engineer should deter- 
mine the point of outfall for the new drain, then the 
gradient between it and the highest point admis- 
sible in the length should be worked out, and if the 
gradient so obtained is a reasonable one the drain can 
be laid into it. Sometimes there is ample fall, and the 
gradient is unnecessarily sharp. It is then better 
to lay the pipe at a flatter gradient, thus saving 
excavation, and make a sudden drop, if possible, 
at the outfall, or in one of the intermediate 
cesspits. On the works, as the drainage proceeds, 
the different levels and lengths of pipe are recorded 
on a longitudinal section of the railway to enable 
the final quantities to be obtained. 

It often happens that in making a cutting on a new 
line a’ water-bearing area is tapped, which means 
that the cutting practically acts as an open ditch 
to the detriment of the slopes and formation. In 


| such cases an open brick channel is built, as shown 


in the engraving, Fig. 4. In other cases water from a 
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' 
hidden spring, by percolating through the surface of a | over the brick one is that with the vibration present the pipe and so flooding the weigh machine wal], 
cutting, may cause the slopes to slip down on to the | due to trains there are no joints for the mortar Messrs. Bird and Co. make a very good cast iron auto- 


formation. 
remove the slip and fill in with some dry material, 
such as ashes, broken brick, or burnt clay. Care should 
always be taken that the clay used is well burnt, or it 
‘may get soft if subjected to continual wet. Where 
there is only a local soft place in the cutting extending 
up the side, but only a few feet in width, it can be 


cut out and the trench filled in with broken brick | 


or stone, the face being hand-packed. These counter- 
forts in the slopes very often take the shape of the 
letter Y or V, and extend to the top of the cutting, 
looking not unlike a paved footway. 
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At the top of cuttings and bottom of banks a ditch 
lft. deep is cut, with 1 to 1 sides, and not less 
then lft. wide at bottom, which is made to take 
the water it collects to the nearest stream or 
drain. Where space permits a ditch up to 2ft. 
in depth can be dug; over that depth a pipe 
should be substituted. The natural ground on one 
or both sides may slope towards the railway, and in 
agricultural districts this means that a new cutting 
intercepts the land drainage. To prevent the cutting 
under such circumstances being wet, a pipe, instead 
of the usual ditch, is placed at the top of the slope, 
as shown in Fig. 1, at such a depth as will collect the 
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| collapse—a common enough occurrence. 


It is then necessary to excavate and | to be shaken out of, and so bring about its partial matic check valve with a ball arrangement, which js 
The ap- readily acted on by a slight flow of water—see Fig. 9 


| proximate average cost of the circular cement con- | for sketch. 


|erete cesspits is 6s. 3d. per linear foot, including 
The | laid to fall towards the back of the pen with a 1sin, 


At the bottom of the approach | trapped stoneware gully with grating placed in the 


| excavation, fixing, and jointing in cement. 
| flag covers are extra. 


| the drain goes off at right angles, and here a manhole | most convenient position. 


/should be put. This point of having a manhole at 


the alteration in direction of every length of drain is 
|one which is being rigidly adhered to by many 
reasonably 


| Borough Surveyors, and they might 








require any drainage which came under their jurisdic- 
tion to be carried out to meet their requirements. 

A few points in connection with the drainage of 
roads might be worth noting before leaving this part 
of the subject. 

Roads.—Fall from crown to gutter about 
per foot. 

Footways.—Slope from back to front jin. for every 
foot of width, if not flagged, paved, or aspialted, 

|and }in. minimum to }in. maximum for every foot 
| of width if flagged, paved, or asphalted. Width of 
footways usually one-sixth entire width of road. 

Kerbs.—3in. at highest point of gutter and Tin. at 
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water—usually 3ft. to 4ft. is deep enough—and the | lowest point of gutter. This refers to the maximum 


pipe trench filled intwith coarse ashes. 

In Fig. 2 it willf be seen that in the cutting there 
is a slight dip which necessitates a drain or open 
channel down the slope connected to a cesspit, as in 
Fig. 1, and detailed in Fig. 5. If the open channel 
takes the water from a stream, it is not sufficient to 
turn this water into the formation drainage. The 
open channel must be brought down the slope and 
continued along the bottom in the form shown in 
either of the views in Fig. 4. Fig. 6shows a scheme of 
drainage for a goods yard and station approach. 
The approach being on a gradient on 1 in 20, the 
drain need only be a so-called surface one 2ft. 6in. 
below the road. It is better to lay the drain to one 
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Fig. 7 


side of the road, as in the event of any subsequent 
opening out only half the approach would be blocked. 
The gullies or cesspits in the channels can either be 
of the brick type shown for the formation drainage 
in Fig. 1, of the circular stoneware type adopted 
by many District Councils, or of the type shown in 
Fig. 10. This last type of gully is 2lin, diameter, 
made of cement concrete, and up to 4ft. in depth 
is cheaper than the brick type, and could be used in 
place of the brick cesspits shown in Fig. 1. The 


circular concrete cesspit being in only two pieces, 
the top and bottom parts can be brought on the works 
and fixed without the trouble of bringing all the 
materials necessary for the building of brickwork. 
Another advantage that the concrete catchpit has 


and minimum heights of footpath kerb above the 
channel at its highest and lowest points. 

Fig. 8 shows a section through a siding in a paved 
yard or goods shed. Little explanation is necessary, 
| the cesspits being placed about 50ft. apart, with 
| special cast iron gratings and frames on top. The 
| paving is laid to fall towards the gratings, and at 


formation level ; bricks are left out of the cesspit for | 
In goods sheds the cesspits can | 


drainage purposes. J 
| be placed more than 50ft. apart, as the only water 
| they have to take is from wet tarpaulins covering the 
| wagons. 
| The metalled or paved roadways between sidings in 
yards are usually made to fall to the centre at the rate 
| of lin. in 5ft., with a drain either down the centre or as 
| shown in Fig. 6. The cesspits, Fig. 10, for draining the 
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Fig. 9 


road are placed between 60ft. and 80ft. apart, with | 


| heavy cast iron gratings and frames on top. Those 
| shown between the sidings in the 6ft. way have flag 
| covers, and the usual drainage holes in sides at forma- 
, tion level. The only other points in the yard to 
| remark on are the weigh machine and cattle pens. 
| The well under the table of the machine is paved 
| and graded to a Qin. trapped stoneware gully with 
| 4in. outlet. The top of the paving being about 4ft. 6in. 
| below level of table, generally governs the level at 
| which to start the yard drainage. 

Where the level of the gully in the weigh 
machine well is too low to join up with the 
| yard drainage, it is usual either to make a separate 
| Sump or soak-away to take the water, or connect up 
| with some local ditch, care being taken to prevent 
| any possibility of water from the ditch backing up 


| 
| 
| 
| 
| 
| 


| 
| 


The cattle pens—Fig. 7—are paved with setts 


The space between the 
| rail and wall should also be paved and graded to a 
| similar gully to allow of the pens being frequently 
| washed down. The drainage containing, as it does, 
a certain amount of animal refuse, is connected by 
6in. pipes to a 3ft. 6in. circular cesspool about 6it. 
| deep below invert of discharge pipe. The cesspool, 
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Concrete Catchpit 

















Fig. 10 


with paved floor, is built of 9in. brickwork in cement 
mortar when in bad ground, but if in porous ground, 
such as gravel, &c., the lower part can be laid dry, 
and only the upper part or neck built in mortar. 
The top is covered with a 3in. concrete flag, usually 
having a 4in. ring let in to facilitate handling. , 

In a further article the drainage of bridges and 
stations, with sketches, will be considered. 





WATER SUPPLY FOR PUBLIC BATHS. 

By C. J. YORATH, A.M. Inst. C.E., M.R. San. I. 
A PLENTIFUL supply of pure water is one of the 
most necessary requirements for public baths, and 
if obtainable is the chief factor in popularising the 


| public swimming-bath, but, as in all municipal 
| undertakings, the question of economy with efti- 


ciency has to be given the greatest consideration, 
it is essential thoroughly to study the question 








before embarking upon any scheme which may not 
obtain the desired results. 
In some cases local authorities have a plentiful 
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supply of water from their own undertakings, so that 
the question of cost in supplying large quantities at 
frequent intervals for bathing purposes does notj;add 
materially to the annual cost of upkeep of a public 
swimming-bath, but where the local authority is at 
the mercy of # private water company whicn charges 
a high water rate it is desirable to adopt some method 
by which full use may be made of the water obtain- 
able. Failing this, some other ample and cheaper 
source of supply should be sought. In the first 
instance filtration and aeration may be employed 
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— S 
anse the water used in the swimming-hath, 
go that it may be used over and over again, whilst 
in the second case a private supply of water may be 
obtained by sinking a deep well if the situation of 
the baths be favourable for such a purpose. : 

In the following article it is proposed to describe 
a scheme on the lines of the second alternative, #.e., 
sinking @ deep bore-hole, by which a plentiful supply 
of water is obtained, enabling a local authority in 
the London area not only to change the water in the 
gwimming-baths more often, but at a less cost than 
previously, when the water was obtained from the 
Metropolitan Water Board. 

Tne eonditions which brought about the desir- 
ability of sinking a deep bore-hole were :—(1) Water 
had to be purchased from the Metropolitan Water 
Board et a charge of 6d. per one thousand gallons. 
(2) The annual bill for water was £315. (3) At this 
cost the authority could only afford to change the 
water in the swimming-bath twice in each week. (4) 
Complaints were received about the condition of the 
water owing to its being so infrequently changed. 

After careful consideration of the first cost, the 
estimated annual working expenses and the likelihood 
of obtaining water, it was decided to sink a deep bore- 
hole. The likelihood of obtaining water was practi- 
cally assured from reports of wells which had been 





to cle 


successfully sunk within a radius of half a mile of | 


the proposed site for the new bore-hole. 

Having decided upon a well, it was necessary 
to settie whether the water should be raised by an 
air lift apparatus or a direct-acting steam pump. 
The chief disadvantage of the air lift apparatus 
is that there has to be a deep submergence of the air 
pipe, and hence of the suction pipe, and, as the 
water level in the chalk wells around London on the 
north side of the river is falling year by year, the 
boring for an air lift would have to be deeper than a 
boring required for a direct-acting pump, and would 
require after some time to be deepened, for as the 
water fell the submergence of the air lift would 
become less, and its power to raise water would 
consequently diminish and a greater depth of boring 
would be required. In addition to this, other serious 
objections presented themselves, for upon examina- 
tion of the tenders it was found that the extra cost 
of air lift plant over a direct-acting pump would be 
about £80, and that it would require about 90 per 
cent. more steam to work. Under the circumstances 
it was decided to instal a direct-acting steam plant. 
Before a tender was finally accepted a comparative 
statement was prepared showing the annual expendi- 
ture for obtaining water from (1) the Metropolitan 
Water Board, and (2) by means of a deep bore-hole. 
This statement showed an estimated saving of £25 
per annum after paying loan charges, but as the work 
has heen completed the actual figures will be given. 
The cost of fuel is included (for the whole of the 
baths purposes), as this is a particular item affected 
hy pumping and the heating of the bath water. 


Annual Cost of Water Supply, &., from the Company. 


: « «£ 
Water 317 13° O6 
Fuel eee 436 3 1 
Oil, waste, &e e 7 8 
Total £760 3 11 
Annual Cost of Water Supply jrom Well, 
No. 1.—Repayment of principal and 
interest on capital expenditure o 
: £572, 30 years’ loan at 33% .. 32 14 8 
No. 2.—Repayment of principal and 
interest on capital expenditure of 
£1181, 22 years’ loan at 33 % 8019 6 
No. 3.—Repayment of principal and 
interest on capital expenditure of 
£375, 10 years’ loan at 33 % 45 16 10 
: £159 11 O 
Special charges of Water Roard for stand- 
by supply ie) ee, oe ee ox 9 5 0 
Allow for repairs 25 0 0 
Oil, waste, &c. 814 7 
Fuel Ee 464 12 1 
Total . £667 2 8 


These figures show a net annual saving of £93 1s. 3d., 
which, of course, will be increased as the loans are 
paid off. 


The foregoing capital charges are made up as 
follows :— 





A = 8 @ 
No, 1.—12in. bore-hole, 500ft. deep, 
including 289ft. of 12in. steel 
tubes and shoe ec ef eo 54610 0 
Deduction on account of the council 
supplying steam for boring we 8:6 
£519 3 6 
Charge for fixing testing plant and 
carrying out experiments, the 
council supplying the necessary 
WORE as. Sa “es, em 6s F 39 10 0 
Contingencies .. 13 6 6 
Total as : £572 v0 0 
No. 2.—100,000 gallon steel tank for 
storage, including pipes, valves, 
access ladders, heating coil, con- 
erete foundations, erection of 
small engine-house for pump, &c. 1182 0 0 
No. 3.—Direct-acting artesian well engine, 
1jsing main tubes, pump barrel, 
foot valve, pump bucket, suction 
pipe, pump rods, and steam pipe 
connections .. a. ee oes ae OF OD 
Total cost £2129 0 0 








In the first instance application was made to the 
Local Government Board for permission to raise a 
loan for the sum of £572 to cover the cost of bore-hole 
and lining and carrying out a special fourteen days’ 
pumping test on the understanding that if the water 
supply proved to he adequate, a further applica- 
tion would be made for a loan to cover the cost 
of the remainder of the work of installing a per- 
manent pump and the crection of a 100,000 gallon 
storage tank, delivery pipes, &c. The Board’s 
sanction was given to the initial expenditure, with the 
proviso that if the water supply was insufficient 
the amount of £572 and interest was to be repaid 
in five years; but if, on the contrary, a plentiful 
supply of water was obtained, the Board would alter 
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Fig. 2—PUMPING ENGINE 


the period for repayments when sanctioning the 
increased expenditure in order to complete the scheme. 
The Board also stated that it would require to be satis- 
fied as to the water supply to be obtained and sub- 
mitted a list of questions, a copy of which is given 
herewith, together with the replies :— 

1. Q. Distance from other known wells or bore- 
holes in the neighbourhood.—A. 1600ft. and 900ft. 

2. Q. Level of surface of ground above Ordnance 
Datum.—A. 50-80ft. 

3. Q. Actual depth of bore-hole.—A. 500ft. 

4. Q. Yield of water in gallons per diem as 
ascertained by continuous pumping during fourteen 
days and nights.—A. 225,990 gallons. 

5. Q. Quality: Analysis made by competent 
chemist.—A. Total hardness, 8 deg. Permanent 
hardness, nil. Contains alkalinity equal to 12 grains 
per gallon of carbonate of soda. 

6. Q. Level of water (above Ordnance Datum) at 
commencement of pumping.—A. 169-20ft. below 
Ordnance Datum. 

7. Q. Level of water (above Ordnance Datum) at 
cessation of pumping.—A. 200-80ft. below Ordnance 
Datum. 

8. Q. Time taken for water to attain original rest 
level after pumping ceased.—A. In eighteen days the 
water returned to a level of 174-20ft. below Ordnance 
Datum, where it remained at rest. 

The contractors having sunk the bore-hole in the 
chalk to a depth of 500ft., and having fixed a suction 
pipe extending to a depth of 28lft. 6in., a pump 
was fixed and pumping commenced at 1 p.m. on 
Friday, 14th May, 1909. During the whole of the 
fourteen days the water was delivered into a box 
8ft. long by 4ft. wide by 3ft. deep, and the quantity 
delivered was measured as it discharged over a square 
notch cut in the side of the box. The height of the 
water above the sill of the notch was taken every 
quarter of an hour by assistants specially employed 
for the purpose. 

The maximum and minimum quantity of water 








delivered by the pump in any one hour was 11,400 
gallons, and 6094 gallons respectively. The average 
quantity pumped per hour was 9416 gallons. The 
total quantity of water pumped in the fourteen days 
was 3,163,859 gallons. 

The quantity of water pumped per hour was 
fairly constant, slight variations being occasioned 
by the variations in steam pressure obtainable from 
the baths boilers. The temperature of the water 
delivered varied from 56 to 57 deg. 

The bore-hole is 12in. in diameter, 500ft. deep, 
with 12in. steel casing tubes jin. thickness of metal, 
with one specjal steel cutting shoe for the bottom 
end of the casing tubes and 23ft. 6in. of extra casing 
tubes at the top of bore-hole. 

The strata passed through during boring operations 


are shown in the engraving, Fig. 1, and were as 
follows :— 
ft. in. 
1. Yellow clay 21 6 
2. Blue clay 77 0 
3. Claystones 0 6 
4. Blue clay 112) 6 
5. Mottled clay 49 0 
6. Black pebbles 2 6 
7. Coloured sands ‘ pa 4 6 
Ce eee ee ee ee eee 
9. Green sand p Ski icon ee 20 
SGrrGl ES se ce eRe 0 6 
11. Chalk and flints 217 0 


Total Rob,» kane 0 
The engine—see Fig. 2— is a vertical direct-acting 


artesian well engine having a llin. cylinder and 36in. 
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Fig. 3—100,000-GALLON STEEL STORAGE TANK 


stroke, fitted with two steam adjusting valves, one 
exhaust steam adjustment valve, heavy gun-metal 
drain cocks, sight feed lubricator, displacement 
plunger in base for forcing water on the down stroke, 
and T piece carrying air vessel 12in. diameter-and 3ft. 
high. The engine cylinder is lagged with non- 
conducting composition neatly covered with planished 
steel sheet, all edges of flanges machined bright and 
edges of standard machined bright. 
As will be seen from the section of ports shown 
in Fig. 2, there are three plug valves A, B, and C. 
Valve B controls the steam port to the top side of 
piston ; valve A controls the steam port to the under- 
side of piston; and valve C controls the exhaust 
from the underside. By means of these valves the 
speed can be regulated to suit the quantity of 
water required. To start the engine all three plug 
valves are closed, and then the valve A is gradually 
opened until the piston is moving up at the desired 
speed ; when the piston is coming down the speed of 
descent can be regulated by the opening of valve C, 
which allows the exhaust to get away from the under- 
side of the piston. Valve B can be kept closed, unless, 
even when valve C is full open and allowing a free ex- 
haust, the piston is still slow in descending. This is only 
necessary when the engine is forcing water to a height 
much above ground level. By screwing the nuts 
D and D! towards each other the engine will make 
a shorter stroke and by widening the distance between 
them the stroke is lengthened. When starting it is 
advisable to shorten stroke of the engine and open out 
to full stroke when engine has made a few strokes. 
Cocks E and F control the exhaust from the piston 
valve, actuating main slide valve. Should the 
piston valve throw up too quickly and knock on its 
cover, cock E is closed a little. This retards the 
speed of the piston valve. Should piston valve move 
up too slowly, opening cock E a little more will free 
the exhaust and allow valve to move up quicker. 
Cock F controls the down stroke of piston valve. 
The rising main is 254ft. in length, 8in. inside 
diameter, and jin. thick, and consists of mild steel 
lapwelded tubes screwed at the ends with din. 
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of thread slightly tapered to fit corresponding tapers 
in the sockets. 

The pump barrel is made of cast gun-metal of 
Admiralty mixture, bored to 7}in. inside and suitable 
for working stroke of 36in., which would give a 
delivery of something over 13,000 gallons per hour. 
The top socket, which is cast in one with the barrel, 
is screwed to receive the bottom end of the rising main 
tubes, and the bottom socket, which is also cast in one 
with the barrel, is screwed to receive the suction pipe, 
and a tapered seating is formed to receive the frame 
of the foot valve. The latter is made entirely of 
gun-metal, and, in addition to the taper seating, is 
fitted with an hydraulic cup ring to ensure water- 
tightness under any head of water. The valve is 
gun-metal, of the ball type, and works in a gun- 
metal cage. 

The pump bucket is also made entirely of gun- 
metal, and is fitted with four leather cup rings, 
each ring being held independently, so that in the 
event of one wearing the others may immediately 
take up the work. The valve is also of the ball type, 
and works in a gun-metal cage, while the top end of 
the cage is extended to form a connection with the 
bottom end of pump rod fork. The suction pipe 
is 15ft. long,and the bottom end is perforated to form 
astrainer. The area of the perforations is 50 per cent. 
in excess of the area of suction pipe itself. 

The pump rods are made of selected straight 
grained pitch pine jointed by means of fish-plates 
and bolts, and have hard wood guides to keep them 
central in the rising main. The bottom end is fitted 
with a heavy forged fork having a screwed and cottered 
joint connected to the pump bucket. The top end has 
a similar forged fork with a special cast steel coupling 


Del _ Pi o's From Companys Water Mains shewn thus. 
Storage Tank shewn thus. ==em 











and the smaller 75,000 gallons. The water in each 
bath is changed three times per week. On Mondays 
the storage tank is filled with water,which takes about 
10 hours pumping, and the large swimming-bath is 
emptied at night and filled with clean water, the time 
taken to fill it being about 60 minutes. On Tuesdays 
the storage tank is again filled with water, and the 
small swimming-bath is emptied and filled at night 
with clean water, the time taken to fill this bath being 
the same as in the case of the larger bath, on account 
of the delivery pipes being 8in. and 6in. respec- 
tively. It will be seen therefore that an ample 
supply of clean water is obtainable by means of the 
arrangements described, and the water in the swim- 
ming-baths is more often changed and at a less cost 
than was previously the case when the supply was 
obtained from the Water Board. 

It will perhaps have been noticed that no allowance 
has been made for increased cost in wages for working 
the direct-acting steam pump. The reason for this 
is that the extra machinery hes occasioned no in- 
creased cost, because the original staff were thoroughly 
efficient and the engine requires very little attention 
when once it has been started. 

Again, to counterbalance any increased labour 
which might be occasioned through the extra stoking 
required to supply steam for the pump, the tempera- 
ture of the water in the storage tank is raised 8 deg. 
by means of the exhaust steam from the pump 
passing through the heating coil, whereas before 
the supply of water from the bore-hole was obtained 
it generally took about two hours to raise the tem 
perature of the water to the required heat. It may 
be mentioned that the temperature of the water in 
the swimming-baths is generally as follows :—Winter : 
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Fig. 4—ARRANGEMENT OF BATHS, STORAGE TANKS, PUMPS, AND PIPING 


connected to the bottom end of the displacement 
plunger rod. 

The steel storage tank is 30ft. 
24ft. deep. It is constructed, as will be seen in Fig. 3, 
with the two bottom rings of plate ;;in. thick, the 
third, fourth, and fifth courses being jin. thick. 
There are an angle iron bottom curb 4}in. by 44in. 
by jin. and a top curb 3in. by 3in. by jin. All the 
vertical seams are double-riveted, and the horizontal 
seams single-riveted. At the bottom of the tank a 
manhole is provided so that atcess can be obtained 
for inspection and cleaning purposes. 
are also fixed inside and outside of tank. The tank 
is covered with crown sheeting 14 B.W.G., fitted 
together with jin. rivets with 2in. pitch and supported 
by steel framing, as shown on the drawing. 

Inside the tank is a heating coil for heating the 
water. It consists of 250ft. of 3}in. tubes, and is 
designed to be capable of dealing with all the exhaust 
steam from the main pumping engine and from 
another small pump, &c., at the public baths. This 
steam coil is connected up with the exhaust from 


the engine with 2}in. pipes, and is provided with a | 


return pipe to condense pit. From the pump to the 
storage tank a 6in. delivery pipe is taken, and is 
securely stayed to the side of the tank. It is finished off 
with a splayed outlet to prevent undue oscillation of 
the water in the tank. 

There are two delivery pipes from storage tank, 
one to each of the two swimming-baths. These two 
pipes are fitted with stop valves, &c., and where 


they enter the swimming-bath are provided with | 


enlarged circular outlets with brass gratings. The 
delivery pipe to the large swimming-bath is 8in. 
in diameter, and the pipe to the smaller bath is 6in. 
in diameter. The arrangement of the baths, storage 
tank, pumping plant, and piping is shown in Fig. 4 

The larger swimming-bath holds 100,000 gallons, 


in diameter and | 


Steel ladders | 


74 deg. Fah. gentlemen ; 75 deg. Fah. ladies. Sum- 
mer : 72 deg. Fah. gentlemen ; 74 deg. Fah. ladies. 

As the municipal buildings adjoin the public 
baths, and as the charge of the Water Board for 
supplying water to these buildings worked out at 
£32 per annum, it was decided to provide a 
supply from the artesian well. This was done 
for an outlay of £73 by installing a small Wor 
thington steam pump to pump the water from the 
tank shown at A on the plan, Fig. 4, to the 
supply tanks in the municipal buildings. The pump 
is capable of delivering 1000 gallons per hour to a 
height of 50ft., the delivery pipe being lin. in dia- 
meter. An automatic steam shut-off valve is fixed 
in the baths engine-room, which shuts off the steam 
to this pump when the tanks in the municipal build- 
ings are filled, and as an additional safeguard the 
bottoms of the tanks are connected with a recording 
gauge fixed in the engine-house at the baths which 
show: the height of the water in the tanks. 








A PAPER read before the Western Railway Club, of 
Chicago, describes tests on oil, acetylene and electric 
headlights. Opinion differs as to which light is best, 
but drivers in general prefer the latter. Nevertheless, 
the author thinks that the use of high-power electric 
headlights is attended with dangers, owing to the glare 
of opposing lights which may lead to signals being mistaken. 
A diagram is given showing the illumination in candle- 
feet derived at various distances from different headlights. 
Particulars are also given of the distance at which objects 
dressed in white, grey and black can be seen in the 
respective beams of light. In the discussion, some speakers 
favoured powerful headlights. Others said that they were 
undesirable on lines having three or four tracks and 
equipped with signals at frequent intervals. It was also 
suggested that headlights with a strictly cylindrical 


| beam, illuminating only the rails, would be preferable to 
| those having the usual conical beam. 








STANCHIONS CARRYING EXCENTRIC LOADs. 
By ERNEST G. BECK, Wh. Ex., Assoc. M. Inst. 0.E. 
In an article published in THE ENGINEER of Decem- 

ber 2nd, 1910, under the above heading, an investiga. 
tion was given by means of which the stresses jn 
stanchions carrying excentri¢c loads might be deter. 
mined, having regard to the conditions under which 
such stanchions work in actual buildings and stryc- 
tures. 

The treatment there given was for the case of an 
excentric load applied to a stanchion, at any heigiit, 
by means of a projecting bracket, and the resulis 
obtained showed that, in such a case, the stresses in 
the stanchion were affected by the height of the 


bracket. Further, it was shown that the stress:< 
T 
given by the old formula, f = 4 + 7 (contained 


in the Reports on Reinforced Concrete issued by the 
Royal Institute of British Architects, and also in 
other authoritative and widely cireulated publica- 
tions), are considerably in excess of the stresses which 
are probably induced. 

Another case arises, however, to which the resulis 
of that treatment are not conveniently applicabie, 
although the underlying principles of treatment aro 
the same for both. In this other case, illustrated 
diagrammatically in Fig. 1, the excentric load is 
applied at the upper end of the stanchion, within the 
boundaries of its cross section, thereby rendering a 
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bracket unnecessary, and hence requiring a develop- 
ment of the investigation differing from that given 
in the previous article. 

It will be noticed that the conditions of Fig. 1 are, 
in effect, those of the stanchions in the external wall 
framing of a skeleton framed building, and the case 
is therefore of considerable practical importance, 
particularly because, as will be seen presently, appre- 
ciable economy may be secured by means of a design 
based on the following method of treatment, as com- 
pared with a aes” based on the old formula, 


ee. V We 


, == 

Assuming that the stanchion will be connected to 
a floor, or some other horizontal framing, at A—Fig. | 
—in such a manner that an adequate horizontal force 
may be applied to the stanchion thereby, the essential 
condition is that no horizontal movement of the point 
A can occur. In other words, the deflection of the 
stanchion at A—which would take place were the 
stanchion not restrained at that point—caused by the 
bending action due to the excentricity of the load W, 
will be neutralised by the action of a horizontal force 
applied at A. The magnitude of this horizontal force 
is, however, not known. 

For the reasons given in the previous article, 
referred to above, the upper end of such a stanchion 
should always be considered as merely hinged. Ii 
the lower end also were hinged the magnitude of the 
force H could be easily determined by the ordinary 
conditions of moments, and then the stresses in the 
stanchion could be found at once. If, however, the 
lower end be sufficiently secured to an adequate 
anchorage to warrant its being regarded as fixed in 
direction as well as in position, the treatment herein 
described will be applicable. 

On the question of ‘end conditions,” further 
observations will be made presently, as a result of 
conclusions indicated by the following treatment. 

Let 6, = horizontal movement of A towards the 
right, due to the excentric action of the load W, if 
there were no restraining force H ; 

Let 5: = horizontal movement of A towards the 
left, due to the force H alone ; 

Let I = moment of inertia of the stanchion cross 
section about an axis perpendicular to the plane 
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which contains the lines of action of the forces W and 
H, the stanchion being assumed of uniform cross 
section throughout the length L under consideration ; 
and E = Young’s modulus of elasticity for the mate- 
rial of the stanchion. 


Then, for 6;— 
 - . U 
dx! EI El’ 
Integrating, 
dy We, Wex 
= a z)+i(c=0) = 
in Si )= "BI 
Integrating again, 
We2 , We x? 
y= TEI + (c = 0) = EI . 
whence, at A, 
We L? 7 
OBI (1) 
For 4,, obviously 
by H L . . . . . . (2) 
3 El 
But, for no horizontal ovement at A, 
6; — 6. = 0, or 6, = by 
: i 2 r 
Be ng ee , from which onc a 
3EI 2EI 3 2 
whence 
3 We . 
Hz OL see tas tad to, 


Calling clockwise bending moments positive and 
anti-clockwise moments negative, the net bending 
moment at any point P, distant x from the point A, 
is given by the equation 


Me SS WOH Nee? kc ees 1A 

Substituting the value of H from equation (3), 
, 3Wex ‘ 32’ ¥e 
M, = We — 3 Wer — We(1 z) (5) 


= L, the bending moment 


3 We 

Thus the bending moment at the base is only half 
what the old formula indicates. Moreover—and of 
far greater importance—the net bending moment at 
the base is of opposite sense from that induced by the 
excentric load W alone, so that, instead of a constant 
bending moment of magnitude We throughout the 
length of the stanchion, the bending moment varies 
from -| W eat the top to — } We at the base, with a 
point of no bending moment where : t= 


ais 


At the base B, where x 
will be 


Mz = We (| — (6) 


where 2 = % L—a point one-third the height of the 
stanchion from the base. Ignoring the effects of 
influences other than those taken into account by 
this treatment, the bending moment diagram would 
be as shown in Fig. 2, and it would appear therefore 
that while the stresses due to bending are less than 
those given by the old formula throughout those 
ranges of the stanchion in which failure by buckling 
is most likely to occur, at the point A the stresses 
given by this treatment will be equal to those given 
by the old formula. It will, however, be seen pre- 
sently that this interpretation of Fig. 2 must be 
modified for most cases relating to structures as actu- 
ally erected. 

In practically every case there will be a cap to the 
stanchion at A. with side plates, angles, &c., as well 
as a bracket to receive the load brought to the stan- 
chion by the floor or other horizontal framing. Also, 
there will frequently be brackets and connections for 
the girders and bracing which transmit to the stan- 
chion the loads due to the walls, floors, roof, &c., 
occuring longitudinally between the stanchions. 
Apart from any “‘ fixity ’’ which may be imparted to 
the upper end of the stanchion by such fittings, they 
must obviously have the effect of reducing the flexure 
stresses throughout their own length, and also of 
stiffening the shaft of the stanchion in their immediate 
vicinity ; and it is only necessary that such effects 
should extend over the upper third of the height of 
the stanchion to give a case in which the bending 
moment—due to the excentricity of the load W— 
which must be taken into account, nowhere exceeds 
4 We, while it is much smaller than that in those 
parts of the stanchion where failure is most likely 
to oceur. 

Further, if the force H be applied at A by means 
of a floor or other horizontal framing which is ‘‘ fixed ”’ 
to the stanchion, a bending moment will be induced 
of sense opposite from that of W e, thus reducing the 
magnitude of the force H and the bending moments 
in the stanchion. But the slope of the stanchion 
axis at A due to “ fixity ” of the floor would be practi- 
cally impossible to determine; it would depend upon 
changes in the moment of inertia of the stanchion 
section, the dimensions of the floor beams, the rigidity 
of the connections, &c. Moreover, it would change 
with every alteration in the magnitude and distribu- 
tion of the floor load, and there would be so many 
factors which could not be controlled in actual work- 
ing that the results obtained from calculations based 
on assumptions would in all probability be valueless. 
Apparently, therefore, it is better not to attempt to 
‘fix’? floors to the stanchion, but rather. to seat the 
girders on brackets, and to use girder connections 
not approaching rigidity. 





If—as is nearly always the case—the girder of the 
floor or other horizontal framing at A be connected 
to the stanchion on the side opposite from W, there 
will unavoidably be a slight excentricity of opposite 
sense from that of W, and the moment We will 
thereby be reduced. Consequently, the magnitude 
of the force H would be reduced, and, also, the bending 
moments in the stanchion. This reduction would, 
however, be different in each different case, and, 
moreover, would be of variable amount in each case ; 
hence it would not be practicable to make a definite 
allowance for it. None the less, it must exist, and 
hence if the moment due to excentricity be taken as 
W e—the load W being the full load applied at excen- 
tricity e—it would appear that the stanchion may 
safely be designed for a working stress given by 
WwW We 
aT Se ” 

The foregoing remarks apply to what may be 
termed “ one-storey’’ stanchions—.e., stanchions 
which are complete in the single length L, and not 
connected to others above them. 

For stanchions of more than one storey—as, for 
instance, the external wall stanchions of a framed 
building having several floors—some further con- 
sideration as to the conditions of the lower ends of 
the various storeys is necessary. Referring to Fig. 3, 
and considering the length L,, assuming for the 
moment perfect continuity and “‘ fixity” at B, there 
will be aclockwise moment of magnitude + W, e¢z, and 
an anti-clockwise couple (from the storey L;) of mag- 
nitude — 4 W ,e. Assuming perfect continuity and 
“ fixity’ at C, the bending moment at the base of 


fimax.) —_ 


the length Lz will be something less than } { W, e 
be 


And similarly for succeeding 


— Ww, e,| of anti-clockwise sense if Wo. és 
greater than 4 W, é:. 
storeys downwards. 

Now, for an upper length the degrees of “ fixity ” 
and continuity of the lower end must necessarily be 
influenced by the circumstances of each particular 
case ; where longitudinal girders carrying the exter- 
nal walls and floors are riveted firmly to the stanchions 
it is clear that considerable restraint is put upon the 
latter, and if a lower stanchion be connected to that 
above it by means of a cap and base of considerable 
size and stiffness, liberally riveted together, any bend- 
ing action applied to one stanchion will be transmitted 
to some extent to the other. Thus, in some cases 
the lower end of an upper length may be in a con- 
dition closely approaching perfect “ fixity,’ while 
in the other cases it may be so little better than 
‘hinged ”’ that no degree of “fixity ’ can be admitted. 
Also, in some cases the stanchion may be sensibly 
continuous throughout, and in others 
it should be regarded as made up 
of separate lengths connected by 
a pin joint at each junction. 
Obviously the circumstances of each 
particular case must be taken into 
account by the designer when judging 
as to the basis to be adopted in each 
case, but the following considerations 
are worthy of note and will be found, 
to give useful information to aid in 
arriving at a decision under any 
conditions. 

If a length of stanchion, excentric- 
ally loaded, were perfectly hinged at 
both ends, as indicated in Fig. 4, 
but with the hinge pins fixed in posi- 
tion by the forces F, the clockwise 
rotational tendency of the couple W e 
would be resisted by the anti-clockwise couple F L, 


We 


Fe 








re iB is 


Fig. 4 


whence F = Then the bending moment on the 
stanchion would vary uniformly from We at A to 
zero at B—just as would be the case with a cantilever 
of length L carrying a concentrated load F = bat 
at its free end. 

With perfect “ fixity’ at B, but only hinging as 
before at A, it has already been shown that the bend- 
ing moment under the same conditions of loading 
would vary uniformly from + Weat A to — 4We 
at B. 

With perfect “‘ fixity ’’ at A the bending action at 
A would be absorbed by the fixing, and hence no 
bending moment would be transmitted to the stan- 
chion. In practice such fixing would nearly always 
be provided by other elastic members of the structure, 
and hence some portion of the bending action would 
be induced in the stanchion, but of amount less than 
We. 

With continuity between the length under con- 
sideration and a similarly excentrically loaded length 
above—as, say, L, in Fig. 3—the anti-clockwise 
bending action at the foot of the upper length will 
reduce the magnitude of the clockwise bending 
action (W; e;) at the top of the lower length. 

It would seem, therefore, that in ordinary buildings 
and structures, the external stanchions, where excen- 
trically loaded—as indicated in Fig. 3—may be de- 
signed in “storeys,” the maximum stress being esti- 
mated by equation (7). The load W should in all cases 
be taken as the total excentric load coming down the 
next higher stanchion, e as the actual excentricity 





of axes, and the permissible working stress as that 
for a column of length L—the full “ storey ” length of 
the stanchion—having both ends hinged. 

The method suggested above is, of course, not 
strictly justified by rigid mathematical proof, but the 
writer puts it forward as a simple rule, easy and 
rapid of application, and, while securing very con- 
siderable economy over a design based on the old 
formula, still giving sufficient margin of safety if the 
estimates of probable loading be properly made, and 
not foolishly “‘ cut.” 

It must be understood that the svggested method 
should only be used when circumstances justify its 
use, as explained in this article. Judgment and 
careful consideration on the part of the designer are 
necessary in each individual case. 

With regard to the question which may arise as to 
whether the assumption of the ability of the floor, or 
other horizontal framing, at A in Fig. 1, to provide 
the force H, and as to whether that floor or framing 
can be anchored sufficiently to prevent its moving 
bodily to the right under the action of the clockwise 
couple W e, there are two points to be noticed. First, 
in aJl buildings and structures where the conditions 
of Fig. 1 are met with, the stanchions on the right- 
hand side of the building will be loaded as in Fig. 1, 
and in those on the left-hand side the load W will be 
on the left of the stanchion axis, giving rotational 
tendency of anti-clockwise sense, in opposition to 
that at the right-hand side. Second, the magnitude 
of the force H will in no case be large—seldom more 
than 3, W. Thus the floor or framing is anchored by 
a stanchion on one side against the corresponding 
stanchion on the other side, and the force H is so 
small that the condition of no movement at A should 
be, for all practical purposes, realised. 

Obviously any stress due to wind pressure, or other 
causes than those considered in this article, must be 
added to that obtained from equation (7), just as it 
would be were the old formula used. 





NEW ELECTRIC POWER-HOUSE FOR STOKE- 
ON-TRENT. 

On Thursday of last week the new central electric 
power-house which has been erected by the county 
borough of Stoke-on-Trent was formally opened for 
service by the Mayor. Before going on to describe 
the works it will be of interest to refer briefly to the 
generating stations which were in existence in the 
borough prior to the starting of this new power- 
house. There were in the area embraced in the 
borough four generating stations, namely, those at 
Burslem, Hanley, Longton and Stoke. The relative 
positions of these four stations may be appreciated 
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Fig. 1 
MAP SHOWING POSITIONS OF GENERATING STATIONS 


by means of the accompanying sketch map. The 
Burslem works, which were opened in 1905, supply 
direct current on the three-wire system at 440 volts 
for power and 220 volts for lighting. The plant 
installed comprises three Howden-Dick Kerr generat- 
ing sets having capacities of 100, 200 and 350-kilowatt 
capacity each, and a live steam Belliss-Siemens 
turbo-dynamo of 600 kilowatts—a total of 1250 
kilowatts. The Hanley works, which date back 
to 1894, operate on the alternate-current system. 
The current, which has a periodicity of 100 cycles 
single-phase, is generated at 2000 volts, and is 
distributed, after transformation, at 400, 200 and 100 
volts from numerous sub-stations. The total in- 
stalled capacity is 1900 kilowatts. The Longton 
works, which were started in 1901, supply direct 
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current on a three-wire system, giving 460 and 230 
volts. The total kilowatts installed are 600. This 
station is run non-condensing, and a battery takes 
the light loads. The Stoke works commenced opera- 
tions in 1904. Here, again, the supply is on the direct 
system, and the voltage with three wires is 480 and 
240. Eight hundred kilowatts are installed, and 
there is a battery. 
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“Tee Enoevcea” 


In January, 1911, it was decided that some steps | 


were necessary in the direction of laying down addi- 


tional plant, as the load at the three principal works | 


exceeded the normal plant capacity after allowing 
for reserve plant. It will be realised that since the 
systems of supply from the different stations are so 
varied, it was not possible to have any simple scheme 
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out the area. It was therefore decided to erect an 
entirely new and separate station containing high- 
tension turbo-alternators and to deliver a supply 
in bulk to the other stations, which might be used 
partly as generating stations and partly as sub- 
stations. It was, however, determined to make use 
of the existing generating plant as long as it was 
found economical to do so, 
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and given on page 414 and herewith. The buildings 
are constructed with brick walls, a tiled roof and 
ferro-concrete floors and foundations. No attempt 
has been made to produce an elaborate building, 
but simply a good solid structure suitable for housing 
machinery. When erecting the building advantago 
was taken of the fact that the land sloped downwards 
from the road in front of the boiler-house to the 
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It will not be necessary for us to go any more 
deeply into the history of the present scheme. Suffice 
it to say, that the Local Government Board gave the 
necessary permission to borrow the money in the 
October of 1911. The new central power-house 
adjoins the old Hanley station, and the Cauldon 
canal, which is in close proximity to both stations, 


WATER INLET TO 





CIRCULA 





N 
6 § 
= 
2 
S 


N 


FUTURE COOLING TOWER 





ROADWAY 





SWITCH-CEAR ANNEX 
SWItTCH-BOARD & PLATFORM 











SUCTION 


THe Enciweer 


Fig. 3 


of combination, so that no linking up of the distribut- 
ing mains of the various power-houses was practicable. 
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and provides ; the boiler-house is next to the road. 
As a| are provided in the walls and roof of the boiler-house, 
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Fig. 2—SECTION THROUGH THE BOILER AND ENGINE-HOUSES 


canal, this slope representing a fall of about 15ft. 
The sectional elevation of the building shows how the 
fall has been utilised to provide a basement for the 
engine-room, and it will readily be understood that 
this slope was the means of saving a great deal of 
excavating work. The arrangement of the building 
differs from that of the old Hanley station in that 
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NEW CENTRAL GENERATING STATION AT HANLEY 


Large windows 


| matter of fact, however, the bulk of the coal is brought | and by reason of the fact that this. portion of the build- 


The conclusion was come to that it would not be a 
wise policy to extend the existing plants in these 
various stations, but at the same time it was not 


| to the stations by road from various collieries in the | ing faces due west, it is usually unnecessary to employ 
| neighbourhood. The lay-out of the new station is | artificial light until after sunset. The boiler-house 
| shown in the drawings, Figs. 2 and 3, whilst views | is 85ft. long by 52ft. wide and 34ft. high. At present 
showing the plant, switching arrangements, &c.,'it contains three Stirling water-tube boilers, each 


thought wise radically to alter the different schemes 
so as to make one uniform system of supply through- | 
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having a steaming capacity of 18,900 ]b. per hour, 
the heating surface being 4096 square feet. ‘There 
is room for two additional boilers of the same capacity 
as those now in use. The steam pressure is 200 lb. 
per square inch. Each boiler has three steam drums 
4{t. in diameter and two small drums 3ft. in diameter. 
The grates are of a new chain pattern, recently 
developed by the Underfeed Stoker Company. 
Each boiler is fitted with a superheater of the ‘‘ U ”’ 
type, capable of giving a superheat of from 120 deg. 
to 150 deg. Fah. ‘These superheaters are so designed 
that the headers and tubes can be reached from the 
outside of the boiler settings. 

It is scarcely necessary to enter into a detailed 
description of the method of taking in coal from the 
road, since this is very clearly shown in the elevation 
of the building. Briefly, between the boiler-house 
wall and the road there is a space of 16ft., which has 
been utilised for a coal hopper, into which the coal is 
discharged from the carts. The hopper delivers 
the coal to a crusher which discharges it in the form 
of 1}in. cubes. It is then carried by an inclined 
tray conveyor to a gravity bucket conveyor 180ft. 
long, which carries it to the overhead bunkers. 
Each conveyor is driven by an 8 horse-power motor. 
his vertical conveyor also serves for lifting the 
ashes from the ashpits into the overhead ash bunkers, 
which are constructed as compartments of the main 
coal bunkers. The conveyors were supplied by the 
New Conveyor Company, Ltd., of Smithwick. Auto- 
matic weighing machines are placed between the over- 
head bunkers and those on the front of the boilers. 

The forced draught from the boilers is obtained 
by means of two Sirocco fans, each delivering 118 
cubic feet of air per minute. As may be seen from 
the sectional elevation of the boiler-house, these 
fans may be driven either by an electric motor or 











Fig. 4—HIGH TENSION SWITCH CUBICLES 


hy a steam engine, suitable mechanism being pro- 
vided for putting one or the other into use. Two 
chimney stacks are provided, each being of the steel 
plate type and 90ft. high, measured from the boiler- 
house floor. One of these stacks deals with the flue 
gases of a single boiler and the other with the gases 
of the remaining two boilers. The two stacks are 
tied together by means of latticed steel work at a 
height of 74ft. They are also steadied by galvanised 
steel cables. 

Adjoining the boiler-house there is a pump-room 
which contains a Weir steam pump, and also an elec- 
trically driven centrifugal pump, each having a 
capacity of about 6000 gallons per hour. The 
centrifugal pump and the motor driving it were 
supplied by the British Westinghouse Company. 
Between the back of the boilers and the wall separat- 
ing the boiler-house from the engine-room there is 
a hot-well. Water for circulating purposes is drawn 
from the canal, and the impurities are removed by 
means of revolving filters in accordance with the 
usual practice. These filters were supplied by the 
firm of Brackett and Co. 

The engine-room is 100ft. long and 45ft. 9in. wide, 
and like the boiler-house, it is provided with a number 
of large vertical windows in addition to skylights. 
The walls are faced with a dado of white glazed 
bricks 12ft. high. The upper portions of the walls, 
on the other hand, are faced with red Accrington 
bricks and the walls are panelled out in piers and 
semi-circular arches, which not only give them good 
strength but also a fine appearance. The floor is 
covered with red encaustic tiles, laid in the herring- 
bone fashion, and there is a neat border round the 
walls and beds of the machines. There is a large 
basement in which the condensing and other equip- 
ment is placed, as shown in the cross section. 

The turbines are of the Howden-Zoelly type, as 
supplied to the Manchester Corporation and various 














other electricity works. At present there are only 
two 1500-kilowatt sets in service, but, as will be seen 
from the plan of the building, space is available for 
a third machine of the same capacity. The generators 
are designed for a pressure of 6600 volts and a periodi- 
city of 50 cycles per second. Each generator is 
excited by means of a small continuous-current 
machine mounted on the end of the shaft. The 
main fields are wound for 100 volts, and consequently 
the exciting current is small. In accordance with 
standard practice, the generators are ventilated by 
means of air which is drawn through a conduit at 
one end of the machines by fans mounted on the rotor 
spindle. The air passes through the machines in an 
axial direction, thereby making contact with the 
windings and iron core. It then passes out through 
openings at the tops of the generators. 

Each set is provided with independent condensing 
plant, consisting of a surface condenser having a 
cooling surface of 3600ft. and electrically driven 
air and circulating pumps. The air pumps are of 
the Mirrlees-Edwards type, having a bore of 15in. 
and a stroke of 8in. They are each driven by means 
of a three-phase Siemens motor of 9 horse-power 
running at a speed of 960 revolutions per 
minute. The power is, of course, transmitted to 
the pump through reduction gearing. A_double- 
acting hot-well pump is also driven from _ the 
end of the air pump crank shaft in each case, 
this being used for delivering the condensed water 
to the hot-well tank. The circulating pumps are of 
the Rees-Roturbo type and are designed to pump 
132,000 gallons of water per hour. These pumps 
are directly coupled to Siemens three-phase motors 
designed for an output of 48 horse-power and a speed 
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Fig. S—ALLEY AT THE BACK OF THE SWITCHBOARDS 


of 960 revolutions per minute. The circulating water 
is drawn from a pond at the base of the cooling 
towers, and under ordinary conditions the pumps 
deliver it back to the cooling towers after it has 
passed through the condensers. Here it should be 
explained that the Cauldon Canal is so sluggish and 
shallow, and so many works on its banks make use 
of its water for condensing purposes, that artificial 
means of cooling the water were absolutely necessary, 
and consequently a cooling tower has been provided 
for each generating set. 

An interesting feature of the plant is that the 
switchboard has been erected on the floor level and 
not in a gallery, as in the majority of instances. All 
the switches for the two 1500-kilowatt turbo-alter- 
nators are mounted on a black enamelled slate 
switchboard, the mechanism being placed in moulded 
stone cubicles in the basement. The switch gear was 
manufactured by the British Westinghouse Company. 
The instruments on the machine panels comprise 
ammeters of the induction type, polyphase indicating 
watt-meters, power factor indicators and integrating 
watt-hour meters. Two extra high-tension summa- 
tion panels are fitted with Bristol recording volt- 
meters, frequency indicators, watt-meters and record- 
ing ammeters. There is also an extra high-tension 
bus-bar coupler panel which is fitted with a synchro- 
scope and other necessary gear for paralleling 
alternators. A pressure regulator of the Brown, 
Boveri type is used for controlling the voltage of the 
alternators. It is arranged to control one, two or 
three machines, and is provided with three double 
change-over switches for the field circuits, one 
pressure transformer and one current transformer. 
There are four extra high-tension feeder panels, each 
being fitted with a polyphase overload and return 
current time relays. The two 500-kilowatt motor 
generator sets, as shown.on the plan, convert the 
6600-volt 50-period three-phase current into single- 
phase current at a pressure of 2200 volts and a 





periodicity of 100 cycles per second for local distribu- 
tion. These machines are controlled on the high and 
low-tension sides from four other switch panels. 
Five sets of Merz-Price protective gear are provided 
for use in the future and for the control of each 
end of the high-tension cables. An auxiliary switch- 
board has also been provided from which the station 
battery and the 440-volt station circuits are con- 
trolled. 

The converting plant at the Burslem works consists 
of two 600-kilowatt rotary converters, with exciters, 
boosters and gtarting motors, that at the Stoke works, 
two 500-kilowatt La Cour converters ; whilst at the 
Longton station there are two 300-kilowatt simple 
rotary converters. The additional supply for Hanley 
will be taken from the two motor generators which 
have been erected in the new power station. The 
sub-station plant will run in parallel with the existing 
steam plant at times of peak load, and may be used 
independently at other times if necessary. 

The battery which has been erected in the new 
station has a capacity of 300 ampére-hours, and is 
used for supplying current to the switch trip gear 
and other operating circuits. It was supplied by 
the D.P. Battery Company, of Bakewell. The 
steam pipes, water and circulating pipes were supplied 
by the firm of Aiton and Co., of Derby ; the cooling 
towers by the Davenport Engineering Company, 
Limited, of Bradford; and the hand-operated 
overhead crane by Herbert Morris, Limited. The 
mains, of which some 23,000 yards have been laid, 
consist of .1 square inch extra high-tension three- 
core paper-insulated sheathed and armoured cables, 
and are laid in solid earthenware troughs. They were 
manufactured and laid by Calendar’s Cable Company, 
Limited. The works were designed and carried out 
under the superintendence of Mr. C. H. Yeamen, the 
Chief Borough Electrical Engineer. 
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EDWARD BRAILSFORD BRIGHT. 

ONE of the few remaining links between the present 
day and the introduction of the electric telegraph 
was severed on Monday morning last by the death 
at the age of eighty-two of Mr. Edward Brailsford 
Bright. Mr. Bright, who was the elder brother of 
the late Sir Charles Bright, and the second son of Mr. 
Brailsford Bright, was born in 1831, and practically 
the whole of his life was devoted to matters con- 
nected with telegraph engineering. 

The life histories of the two brothers Edward and 
Charles are so interwoven that it is impossible to 
write of the one without continually mentioning 
the other. They were separated in age by only one 
year, and they had to begin earning their own living 
at the early age of sixteen and fifteen respectively. 
since their family had experienced financial reverses. 
It was this fact which robbed both youths of a Uni- 
versity training, since it is said that, had the trouble 
not arisen, they were both to have proceeded to 
Oxford. It is quite possible that telegraphy is all 
the richer on this account, because, had they both 
gone through the severely classical curriculum then 
in vogue at Oxford, it is not at all improbable that 
their energies might have been diverted in a direc- 
tion other than that of sending messages along wires. 
As it was, they both joined in 1847 the then recently 
constituted Electric Telegraph Company of Messrs. 
Cooke and Wheatstone. The step was fortunate in 
every way. The boys worked excellently together, 
devoting all their leisure time to working out appara- 
tus and schemes on their own account. Of these 
they kept careful records in a book provided with a 
lock and key, and before twelve months were out the 
two lads had really made some valuable inventions. 
Through lack of funds, however, they were prohibited 
for some years from patenting them, though all along 
it was evidently their intention to do this. 

In 1852, however, their chance came. In some way 
or another they had got together the £150 required 
for the patent fees, and their specification was 
lodged. It contained details of no less than twenty- 
four distinct inventions connected with telegraphs. 
Among these may be mentioned the porcelain insu- 
lator for fixing telegraph wires on posts, and the 
porcelain shackle or terminal insulator for use for 
terminations or whenever the wire has to be taken 
at an angle, as, for instance, over houses, round a 
corner, and wherever great stresses are involved, 
whether owing to long spans or otherwise. There 
was also the method of using arms of different lengths 
on the posts, so that the various wires should not 
come immediately over one another, and the risk of 
sagging and touching avoided. Other inventions 
were a brass tape device for the protection of the 
insulated conductors of submarine or subterranean 
cables ; a translator or repeater for re-transmitting 
electric currents of either kind in both directions 
through a single wire; a standard galvanometer 
(a foreshadowing of differential testing) ; a new type 
of printing instrument, and a method of laying under- 
ground wires in troughs. 

Before the date of. this patent, however, the 
brothers had in 1849 devised a system of testing 
insulated conductors, from one end or the other, 
so as to discover the positions of breakages. This 
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was done by means of comparing the resistance 
of the conductor to the fault with standard resistance 
coils of different values. The value of this invention 
will be appreciated even by those who have no 
acquaintance with electrical matters when it is said 


that without some such device it would be necessary, | 


did a fault develop, to pick up the cable at different 
points until the trouble was located. This would, it 
can be well understood, be an arduous, costly, and 
slow operation. 

In 1851 the brothers separated, Charles to become 
engineer of the British Telegraph Company and 
Edward to join the Magnetic Telegraphic Company. 
They lived respectively at Manchester and Liverpool, 
but, though engaged with rival firms, they still main- 
tained their cordial relationship, meeting one another 
at frequent intervals. In the following vear (1852) 


the Magnetic Telegraph Company, having developed | 


into the English and Irish Magnetic Telegraph Com- 


pany, Edward Bright was made its manager, Charles | 


becoming its chief engineer. It was in this year that 
the patent already referred to was taken out, and 


shortly afterwards the attention of the brothers was | 


devoted to devising apparatus to compensate for the 
inductive discharge resulting from long underground 
circuits by discharging to earth and thus neutralising 
the recoil currents. From that time till the spring 
of 1854 they carried out a series of experiments on 
the great lengths of subterranean wires under their 


control, in order to investigate this novel pheno- | 


menon. Some of the results of these researches 
were detailed and illustrated experimentally 
Edward Bright at a meeting of the British Association 


at Liverpool in 1854 in an address on “ The Retarda- | 
Subterranean | 


tion of Electricity through Long 


Wires.” 


During 1854 the brothers were busily employed in | 
completing the enormous network of telegraphic | 
wires—thousands of miles in all—that had to be} 


constructed under their direction, and in acquiring 
and fitting up the stations, organising the staff, 


making rules and regulations for the service, arranging | 


inessage tariffs and the supply of news to the Press, 
&e. During 
another important invention, namely, a system of 
duplex telegraphy. This was subsequently worked 
successfully between London and Birmingham. 

Charles Bright remained engineer-in-chief to the 
Magnetic Company until about 1860, when Edward 
Bright undertook the engineership in addition to the 
general management. Later, however, the brothers 
were again associated with each other, from the year 
1869 up to the time of the former’s death. 

Edward Bright was in this way largely responsible 
for the establishment of telegraphic communication 
between the West Indian Islands by some 5000 miles 
of submarine cable, an extremely arduous piece of 
work entailing many misfortunes and sickness, and 
altogether covering a period of three years (1869 to 
1872). 

On the transfer of the Inland Telegraphs to the 
State, Edward Bright, in 1869, became an inde- 
pendent engineer, and, again with his brother, Sir 
Charles, he devoted his energies to general telegraph 
work as well as to telephony, electric lighting, mining 
and railway construction. His services were retained 
in connection with many Government Bills and 


by | 


1855 the brothers were engaged on | D 
| office, and he was no doubt largely responsible for | 





| Arbitrations. One of his more important late inven- 
| tions was that of an electric fire alarm. 

| Edward Bright was a member of the Institution 
| of Civil Engineers and a member of Council of the 
| Institution of Electrical Engineers. He was, more- 
| over, an enthusiastic astronomer, and wrote a book 
| thereon entitled ‘ Vis,” promulgating certain views 
/of an original character. Originally with the late 
| Dr. Dionysius Lardner, he also brought out a work 
| entitled “‘ The Electric Telegraph,” and jointly with 
| his nephew, Mr. Charles Bright, he produced in 1898 
| a biography of the late Sir Charles, who had died ten 
years ealier. 

| We have dealt more fully with the earlier rather 
than the later work of Mr. Bright, since it undoubtedly 
formed the most remarkable feature of his career. 


HENRY HILLER. 

Ir is with regret that we have to announce the death 
of Mr. Henry Hiller, late chief engineer of the National 
| Boiler Insurance Company, Manchester. Mr. Hiller 
was born in Sheffield in 1833, and had thus reached 
|the age of 79. He was educated in Sheffield, and 
| served an apprenticeship at the works of Messrs. 
Walker, Eaton and Co. After serving his “‘ time ”’ in 


| these works Mr. Hiller went to Manchester, where he 


worked as a fitter at Sharp, Roberts and Co., and also 
| at Gorton. 

| to the chief engineer of the Manchester Steam Users’ 
| Association, and in 1864 transferred his services to 
the National Boiler Insurance Company, of which he 
was made chief inspector and later chief engineer, a 
position he held until his retirement in 1891. 
the first Mr. Hiller’s chief aim was the prevention of 


during the whole period of his connection with the 
National Company his work was developed along the 
same lines. In the early days of boiler insurance the 
great difficulty to be overcome was the convincing of 
| boiler owners of the necessity for regular inspection 
of their steam raising plant. 


steam boilers occurred during Mr. Hiller’s tenure of 


many improvements. During his time the long 
externally fired egg-ended boiler, which was commonly 
| used in ironworks, and the shorter externally fired 
boilers at collieries gave way to boilers of the Cornish 
and Lancashire types. Steam pressures in the mean- 
| time rose from 30 Ib. to 150 Ib. per square inch. Iron 
plates with punched rivet holes and bent from the flat 
| after the holes had been made were superseded by 
| plates of mild steel. Methods of construction ad- 
| vanced, The sizes of plates increased very consider- 
| ably in thickness and other dimensions. In fact, the 
| history of the National Insurance Company may be 
| said to embrace the period of greatest advance in 
| boiler construction, and the care and inspection 
which this and kindred companies have exercised 
have been the means of effecting a great reduction 
| in the number of lives lost and damage to property. 
| In this respect it is worthy of record that Manchester 
|is the centre of this particular industry, being the 
| headquarters of the National, Vulcan, British and the 
| Manchester Steam Users’ Associations. 
Mr. Hiller was succeeded on his retirement by his 


He was subsequently appointed assistant | 


From | 


explosions by careful and efficient inspection, and | 








Mr. Hiller, 


son, Mr. Edward G. Hiller, M. Inst. CLE. 
senior, was of an ingenious turn of mind, and was 
responsible for a number of patented inventions in 
connection with safety valves, fusible plugs and boiler 
appliances, 


THOMAS COATES. 


THe death is announced as having taken place on 
Friday last at Benwell, Darlington, of Mr. Thoma- 
Coates, who was for many years managing director 
of the Whessoe Foundry Company, Limited. Mr. 
Coates was born in 1842, and received his preliminary 

jeducation at Neweastle-on-Tyne. His engineering 
training was commenced with Mr.-—afterwards Lord 

Armstrong at Elswick Works, and it is reported 

| that he actually assisted in the construction of the 
| first Armstrong gun built at these works. After 
being at Elswick for fifteen years, Mr. Coates was 
offered and accepted the position of manager by the 
firm of John Abbott and Co., of Gateshead, which 
post he held for some twelve years until compelled 
| to relinquish it owing to bad health. Subsequently, 
| he was general manager to the firm of Appleby 
Brothers, who were at that time engaged in construct - 
| ing cranes and other plant for operation on the French 
Panama Canal works. 

Mr. Coates was afterwards manager for the firm ot 
Robert Dempster and Sons, Limited, of Elland, 
Yorks., and in 1892 he took over the old-established 
business of the Whessoe Foundry Company, of 

Darlington. Of this business he made a decided 
| suecess. When he commenced with it less than one 
hundred men were employed; before he left it 
it provided work for some 800 hands. Some little 
while ago he gave up active participation in its 
Coates 


| management, his two elder sons, Mr. A. T. 
| and Mr. H. Coates, taking his place. 
Mr. Coates became an associate member of the 
Institution of Civil Engineers in 1885. 
| 








Great changes in the design and construction of | 


THE GERMAN BATTLESHIPS OF THE 
‘ KAISER” CLASS. 


We publish above an engraving of the (German 
battleship Kaiser, which has recently been completed 
at Kiel Dockyard, and which, with her sister ship 
Friedrich der Grosse, recently completed by the 
Vulean Company, of Hamburg—and over which the 
| latter company pleads guilty in its recent balance- 
sheet to having lost a very substantial sum of money 
forms the type of ship for all the recent battleships 
now under construction for the German Government. 
These two vessels, which were completed and passed 
into commission at the end of last year and the 
beginning of this respectively, belong to the 1909-10 
programme, though, curiously enough, the Oldenburg, 
which is a sister ship of the 1908-9 class, was also laid 
down in 1909. The Kaiser was launched in June, 
1911, and the Friedrich der Grosse in March of that 
year, so that their completion has taken virtually 
eighteen months from the date of launch, and nearly 
three years from the date of order, an amount that 
cannot be considered excessive in view of the labour 
troubles that have been encountered, or in comparison 
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with one or two British battleships of the present day 
that are unreasonably overdue, 

In view of the radical improvement in the design 
of the Kaiser compared with that of the battleships 
ot the “ Nassau” or “ Helgoland ” type, where the 
system of broadside turrets was adopted, it may be 
interesting to note the relative dimensions and 
armament compared with the British battleships 
of the 1909 programme. The displacement is in- 
creased to over 24,000 tons, or 1600 more than in 
the case of the Oldenburg, the beam being no less 
than 95ft. 3in. The length is increased 20ft. to 
564ft., and an arrangement of main turrets very 
similar to that of H.M.S. Neptune is adopted. There 
are three turrets on the keel line, each mounting two 
|2in. guns, one turret being forward and one of the 
aftermost pair firing over the other. The other two 
turrets are en echelon between the forward and middle 
centre line turrets, and are arranged to fire on either 


broadside. 


| H.M.S. Colossus | §.M.S. Kaiser | H.M.S. Orion 


Veeetics: css. ses 
Programme 1909-10 1909-10 1910-11 
Length and 
breadth, ft. 510 x 85 564 «x 95-3 545 x 88-6 

Normal displace- 

ment, tons 20,000 24,119 22.500 
Speed, knots .. 21-5 21-0 21 
Main armament, 10 ]2in., 50 cal. 10 12in. 1013-5, 45 sal. 
Secondary arma- : 

ment 16 din. 12 5-9in. 16 4in, 

12 3-4in, 
3 torpedo tubes 5 torpedotubes 3 torpedotubes 

Completed... April, 1912 |November,1912, January, 1912 


An extensive secondary armament is provided, 
the 5.9in. guns being placed behind armour on the main 
deck and having separate range-finding stations of 
their own on the level of the upper deck, those for 
the 12in. guns being on the tops of the conning towers 
or centre turrets. The vessel is fitted with five 
torpedo tubes. 

Sixteen water-tube boilers of the Schulz type 
exist to supply steam to impulse turbines of the 
A.E.G. type, the designed power being 25,000 horse- 
power, which is distributed among three shafts. 
The designed speed is 21 knots, but this was consider- 
ably exceeded on the trials. The normal coal supply 
is 1000 tons, though the total coal and oil bunker 
capacity is as much as 3600 tons. 

The general appearance of the ship is excellently 
indicated in our engraving. It is quite obvious that 
none of the well-merited criticisms—German as well 
as others—that were applied to the earlier German 
Dreadnoughts can reasonably be applied in the case 
of this new design. That it is one that largely follows 
more recent British practice must, in view of the 
known unsatisfactory experience with the ‘ Nassau ” 
class, be attributed more to local evolution than to 
deliberate copying. There is no doubt that the 
originators of the Kaiser have produced a design 
that obviates many of their early errors as regards 
interference between guns, undue crowding on the 
main deck, or many other defects that were much 
more prominent in their battleships than in their 
cruisers. A special feature of the ‘ Kaiser” class, 
as of all recent German ships, has been the attention 
devoted to protection. The belt armour is 12}in. 
and the turret armour 12in. thick. The belt is 
continuous, being 6in. thick close to the bow, where it 
is taken up to a considerable height clear of the bow 
wave. and din. thick at the stern. Detailed particulars 
are not available as tc the extent to which under- 
water protection against torpedoes and mines has 
been adopted, but it is known that very special 
attention was devoted to this in the design. The 
extensive arrangements for net defence involves 
no less than thirteen torpedo booms each side, while 
night attack is further complicated by the provision 
of eight powerful searchlights situated at a consider- 
able elevation above the anti-torpedo battery. 
In fact, it is difficult to believe that this attention 
to defence does not form a very considerable pro- 
portion of the 20 per cent. greater displacement of 
the Kaiser over the Colossus. The main armament 
is the same ; the speeds are really the same, though 
the Kaiser has been credited with 23-6 knots under 
very hypothetical conditions; the armour in the 
Colossus is rather thinner, so that it is not easy to 
see at once where the difference of displacement 
has been taken out in the case of the German ship. 
Certainly she is a much bigger ship, but 54ft. in length 
and 10ft. in beam seem an expensive set-off for an 
additional twelve 6in. guns and a little extra armour. 








DISTRIBUTION SYSTEMS FOR SINGLE-PHASE 
RAILWAYS. 


WE have recently devoted much space to the subject 
of electrifying railways on the single-phase system, and 
we have described various types of overhead equipment, 
single-phase locomotives, motor coaches, and so forth. 
But there is a problem associated with railways of this 
description which has not received the attention it deserves, 
namely, that of deciding how the current shall be supplied 
to the overhead wires. There are various systems of distri- 
bution which demand attention when electrifying railways 
on the single-phase system, and several schemes are now in 
use. Some time ago Mr. W. S. Murray, the chief electrical 
engineer of the New York, New Haven, and Hartford 
Railroad, dealt with this question in a paper read before 
the American Institute of Electrical Engineers, and he 





drew attention to the schemes which were considered 
— it was decided to use single-phase current on these 
ines, 

Four of the systems which were gone into were as 
follows :—(A) The generation of three-phase current 
transmitted along the line at 11,000 volts and the pres- 
sure transformed down to 3300 volts for use on the con- 
tact wires, the overhead lines being divided into three 
equal parts and each part supplied with current from the 
individual legs of the three phases. (B) The same 
arrangement as described above, with the exception 
that the step-down transformers supply current at 
a pressure of 6600 volts. (C) Three-phase generation 





| tage of three-phase distribution is that it introduces com- 


plications in connection with the overhead wires. Mr. 
Murray considers that for an equal weight of copper in 
the overhead lines single-phase distribution is more 
efficient than any three-phase scheme. He believes that 
it is generally agreed that the single-phase system of dis- 
tribution is the best. Having regard to the fact that 
practically all the continental single-phase railways have 
adopted this scheme, there is every reason to believe that 
Mr. Murray is correct. 

A modification of the scheme (D) was considered when 
electrifying the New York, New Haven, and Hartford 
Railroad. ‘In this instance it was proposed to generate 
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Fig. 1—-DISTRIBUTING SYSTEMS EMPLOYING THREE-PHASE GENERATORS 


at 11,000 volts with 11,000-volt transmission along 
the track, the overhead conductors of the latter being 
divided into two equal! parts, each part having its contact 
wires connected through the transmission lines to one ot 
the three bus-oars at the power-house, the remaining 
bus-bars being connected to the rails. These three schemes 
are shown in the diagrams I, 2, and 3, Fig. 1. It is obvious 
that any division supplied with current from a given 
phase of the generators might be sub-divided into as 
many sections as desired. In the case of the fourth system 
(D) the current is generated at 11,000 volts and transmitted 
along the track at this pressure, but only one phase of the 
three-phase generators supplies current to the sectionalised 
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Fig. 2—DISTRIBUTING SYSTEM ON NEW YORK, NEW HAVEN, AND HARTFORD RAILROAD 


sections of the overhead equipment. The three-phase 
lines, however, are extended throughout the electrified 
zone and serve for supplying current to the polyphase 
motors in the workshops and for the operation of motor 
generators, &c., in connection with local direct-current 
railway plants. The diagram Fig. 2 shows this system 
applied to the railway with which Mr. Murray is connected ; 
this diagram, however, only shows the single-phase wiring 
as for traction purposes. 

The systems (A), (B), and (C) would appear to offer better 
opportunities for distributing the load in the windings of 
the generators, but this is open to question on account 
of the possible unequal distribution of the trains on the 
sections fed from the three different phases, A disadvan- 








three-phase current at 11,000 volts and to distribute 
single-phase current for traction purposes, the pressure 
being reduced along the line to 3300 or 6600 volts, and the 
current at this pressure supplied to the various sec- 
tions of the overhead line. Apparently three-phase 
current would have been used for the shop motors, &c., 
as already described. It is also obvious that three-phase 
current might be supplied to outside consumers. But 
owing to the fact that a shock from a 3300 or a 6600-volt 
line is almost sure to prove fatal, the use of 11,000 volts on 
the overhead lines did not appear to present any disad- 
vantage from the point of view of safety. Moreover, the 
latter pressure obviates the necessity of erecting step- 
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down transformers along the line, lessens the current which 
has to be collected by the bows on the locomotives and 
motor coaches, and results in a greater overall efficiency. 

Single-phase distribution facilitates sectionalising the 
line. As will be seen from the diagram Fig. 2, the system 
simply involves the use of two auxiliary wires A P imme- 
diately adjacent to the contact wires and the necessary 
switching apparatus. Although these auxiliary wires are 
called feeders, and whilst they obviously serve to increase 
the capacity of the overhead system, this is not their 
principal function, for the copper in the overhead contact 
lines is sufficient to prevent excessive loss. The auxiliary 
wires or distributors act as by-passes in the event of it 
being necessary to cut out any section of the contact wire. 
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It is quite obvious that the provision of these additional 
wires enables the lines to be sectionalised to any desired 
extent, and that any section can be made dead without 
interfering with the working of the other sections. 

Local conditions govern the lengths of the sections. In 
the case of the New York, New Haven, and Hartford 
Railroad no two of the fourteen sections have the same 
length. The average length is 1.68 miles. No section is 
over 2.19 miles or less than 1.07 miles. It will be noted 
from Fig. 2 that of the fourteen sections between Wood- 
lawn and Stanford the ends of nine of them terminate at 
signal towers. Ineach of these towers or cabins there is a 
small switch panel, on which are mounted the pilot switches 
controlling the contact wire and by-pass circuit breakers 
on the anchoring gantries. Apart from the economy of the 
system, this method of control enables the switching 
apparatus to be looked after by the signal operators, who, 
by reason of their experience with the operation of trains, 
have proved very suitable men to deal with the work. 

Mr. Murray considers that it is preferable to specify 
the number of the sections to be used on a given line rather 
than the length of the sections. The length can be made 
to vary in accordance with the local conditions. When 
long sections are used it is, of course, necessary to splice 
the catenary cables, as they could hardly be supplied in 
single reels in lengths of greater than two miles. But the 
splicing process does not present any great difficulty, 
nor does it in any way interfere with the reliability of the 
overhead equipment. On.the other hand, when short 
sections are adopted a greater number of anchoring 
bridges are needed for the section switches. But these 
structures do not increase the difficulties of erection to 
any appreciable extent. Mr. Murray has come to the 
conclusion that the question of arranging the sections so 
that they terminate at the signal towers or cabins is by far 
the most important factor favouring the employment of 
a small number of sections. 

By using a large number of sections their ends might be at 
points between these signalling towers, necessitating some 
form of sub-station or building for the electrical operators. 
Moreover, by using long sections the number of switches 
is reduced. Experience gained on the New York, New 
Haven, and Hartford Railroad goes to show that the most 
satisfactory anchoring insulator from a mechanical stand- 
point is the corrugated cylindrical type. There is no doubt, 
however, that their insulating properties are less than 
those of the petticoat or mushroom pattern. Mr. Murray 
believes that by suspending some form of protective shield 
or petticoat from the anchor insulator much better insula- 
tion would be obtained. The blast from the steam 
locomotives has been found to give rise to a rough 
coating, which penetrates into the insulators and 
diminishes the insulating properties. 

Long sections have the effect of reducing the cost of 
the switching equipment and of the bridges required 
for anchoring the lines. But a small number of sections 
increases the difficulty of locating earths, owing ‘to the 
fact that there is a greater number of insulators between 
the circuit breakers. But on the New York, New Haven, 
and Hartford Railroad this is not a serious matter, for it 
seems that a testing set has been devised which gives the 
position of a fault very accurately. Perhaps one of the 
greatest drawbacks attending the use of a small number of 
sections is that when a fault occurs a long portion of the 
line has to be made dead. The average distance between 
the cross-overs on the New Haven line is greater than the 
distance between the ends of the electrical sections, and 
consequently in the event of a section being made dead it is 
possible that a train might have to cross on to the other 
line at a distance from the fault greater than the length 
of the electrical section. Railway engineers, however, 
usually regard cross-overs as a necessary evil, and Mr. 
Murray does not consider that engineers would feel dis- 
posed to add cross-overs for the sake of reducing the 
length of the electrical sections. When the sections are 
long the circuit breakers. must have a larger current 
carrying capacity than when short sections are used, 
but it is to be remembered that in any case the circuit 
breakers must be capable of dealing with the heavy cur- 
rents which are set up by short circuits. 








THE NORTH-EASTERN RAILWAY'S STUMPF 
LOCOMOTIVE. 


By the courtesy of Mr. Vincent L. Raven, chief 
mechanical engineer of the North-Eastern Railway, we 
are enabled to illustrate this week the six-wheels coupled 
express goods Stumpf locomotive which has just been put 
into service on that railway. This is the first Stumpf 
locomotive to be built in Great Britain, although several 
have been built on the Continent, notably for the Russian 
and Prussian State Railways and for the Swiss Confederate 
and Northern of France railways. 

Before passing to a description of this interesting 
locomotive we may briefly outline the general features of 
the Stumpf “ uni-flow,” or ‘ una-flow,’’ engine. The 
inventor of the system is, as our readers doubtlessly 
know already, Professor J. Stumpf, of the Technische 
Hochschule, Charlottenburg, who introduced the idea to 
the notice of practical people about the end of 1909. 
The fundamental feature of the Stumpf engine is the 
extraction of the energy from the steam without causing 
the steam to return on its path. The flow is constantly 
in one direction from the hot inlet ports to the relatively 
cold outlet ports. In the ordinary steam engine the flow 
is, of course, reversed at the end of each expansion stroke 
and each exhaust stroke. During the exhaust stroke of 
such engines the clearance space surfaces are cooled down 
by the cold wet steam, and as a result the next incoming 
volume of hot live steam suffers considerable initial 
condensation. In the Stumpf engine this cooling of the 
clearance surfaces is avoided, with the result that initial 
condensation is almost entirely absent. Hitherto the 
avoidance of this initial condensation has been attempted 
in two different ways, namely, by superheating and by 
compounding. In the first, the steam is heated above 


its evaporation point to such a degree that the cooling 
effect of the exhaust steam is not sufficient to lower the 
temperature of the steam to the condensation point. 
In compounding, the endeavour is to reduce the range 
through which the temperature of the clearance surfaces 
in each cylinder fluctuates, 


It is claimed for the Stumpf 





system that it removes the necessity for superheating, 
and that in a single-expansion stage its steam consumption 
does not exceed that of compound and triple-expansion 
engines. 

The exact form given to the Stumpf cylinder differs, 
of course, according to the nature of the engine for which 
it is intended. In general, however, as will be gathered 
from the accompanying section of the North-Eastern 
locomotive cylinder, it is double-acting, with an. inlet 
port at each end and a common exhaust port at the 
centre. The exhaust port is constituted by a series of 
holes drilled round the walls and leading into an exhaust 
belt formed integrally with the cylinder casting. The 
piston employed is of exceptional length and fills approxi- 
mately half of the cylinder volume. In fact, at the end 
of each stroke one or other of its edges is just clearing the 
ring of holes and allowing exhaust to take place. It is 
thus clear that each half of the cylinder volume has to 
deal with the steam from only one inlet port. It will 





also be gathered that as the total area of the exhaust port 
is large the period of exhaust extends from a short time 
before the end of the stroke is reached until a short time 
The bulk of the one stroke is thus occupied with the 
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admission and expansion, and the bulk of the other 
with the compression of the steam. In general, the period 
of exhaust covers one-tenth of the stroke each way, 
so that admission and expansion occupy nine-tenths of 
the stroke in one direction and compression nine-tenths of 
the stroke in the other. 

The North-Eastern engine illustrated in our two-page 
Supplement has cylinders 20in. in diameter and 26in. 
in stroke. They are about twice as long as cylinders of 
the same stroke, but of the ordinary pattern. The pistons 
are hollow castings with spring rings at each end. As 
already stated, they act as exhaust valves and uncover 
the central ports when 90 per cent. of the stroke has been 
completed. The admission of steam to the cylinders is 
controlled by piston valves placed on top and actuated by 
Walschaerts’ valve gear. The valves have inside admis- 
sion, their maximum travel being 6}in. and their exhaust 
lap 1}#in. When the engine is running in full gear the 
valve ports provide an auxiliary exhaust, but when the 
engine is notched up this auxiliary exhaust is closed and 
all the steam escapes by way of the central ring of ports. 
The engine is fitted with a superheater capable of main- 
taining a steam temperature of 600 deg. to 640 deg. Fah. 

The following are some further particulars :— 


Boiler, length... ae. cm p. “ 


meter outside 5ft. 6in. 
working pressure .. 160 Ib. 
Wheels, coupled, diameter .. 6ft. 1tin. 
gie, diameter 3ft. 7din. 
Weight in working order— 
On bogie wheels .. .. .. 18 tons 1 ewt. 
On leading coupled wheels . . 17 tons 8 ewt. 


On driving coupled wheels .. 19 tons 9 cwt. 


On trailing coupled wheels .. .. .. 16 tons 16 cwt. 
Total he ke. of eee 
Tender, water capacity 3940 gals. 
coal capacity .. .. .. 5 tons 
weight in working order 41 tons 2 cwt. 
Heating surface— 
146 tubes, 2in. diameter J 1173 sq. ft. 
24 tubes, 5}in. diameter... 504 sq. ft. 


24 superheater elements, l4in. diameter 544.8 sq. ft. 
ee rere 
Total sadhana tle te” leeipscn ipo. da 
on a ue. a see Oe 

We feel certain that our readers will agree with us that 
the North-Eastern Railway and Mr. Raven have shown 
commendable enterprise in introducing Professor Stumpf’s 
ideas into British locomotive practice. Mr. Raven informs 
us that he has the engine under observation at present, 
and is giving it special work in order to find out what it 
can do. So far, it has given satisfaction. During the 
early part of this month the engine was employed on the 
10.28 a.m. express passenger train from Newcastle to 
York, and on the 1.52 p.m. Scotch express back from 
York. The weight of the 10.28 a.m. train varied from 
283 to 321 tons, and the average speed maintained was _ 
51.7 miles per hour. The weight of the 1.52 p.m. train 
ranged from 314 to 363 tons, and the average speed was 
51.1 miles per hour. 








A BULK WATER METER. 

THe bulk water meter of which we give a sectional 
illustration herewith is a noteworthy development of the 
meter invented some years ago as a waste detector by the 
late Dr, G. F. Deacon, in which a weighted dise is placed | 





in the smaller end of an inverted cone. This disc is moved 
vertically by the flow of water, giving approximately 
uniformly increasing annular areas between it and the 
cone when increasing quantities of water are passing. 
In this way the vertical displacement of the dise is a 
measure of the amount of water passing through the 
meter. The motion of the disc is conveyed by means of 
a wire to a pen, which marks on a time-driven chart the 
exact position of the disc. Each position is calibrated in 
gallons per hour and the quantity printed on the diagram. 

As the flow through a main which supplies a distribution 
area varies, it is necessary in order to obtain the total of 
the flows charted during a given period of time to intro- 
duce some kind of integrating or adding mechanism. 
The means originally devised by Lord Kelvin is employed. 
It is simple, effective, and positive. In this the meter disc 
is caused to draw a counter mounted with a small vernier 
wheel across the centre line of a horizontal time-driven 
dise or plate. In the absolute centre of this plate there is 
of course no motion, and if the vernier wheel is resting 
at this point no motion is transmitted to the counter. 
This position corresponds with the zero of the meter 
when the dise is resting at the’small end of the cone 
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When the maximum flow takes place the counter is drawn 
from the centre to the periphery of the time plate, so that 
the maximum motion in the plate is transmitted to the 
counter, and it is obvious that if the distance of the vernier 
wheel from the zero at any instant of time be made pro- 
portional to the amount of water passing through the 
meter at that time the wheel running on the time disc 




















BULK WATER METER 


and acting like a planimeter will add up the total gallons of 
water that have passed in any period. The movement of 
the vernier wheel is calibrated or corrected to the quantity 
of water passing by communicating the movement of the 
disc before integration through a simple form of fusee, such 
as is used in watches. By making the fusee of the correct 
form by calibration the meter can be made as accurate as 
is desired. The principal friction in the apparatus is that 
between the disc wire and the gland, which, we are in- 
formed, never exceeds 2}0z. To this is to be added the 
friction of the flexible cord in the fusee, due to bending, 
amounting to another ounce, giving a total of 3} 0z., 
which is constant. The meter will commence to record 
at a head due to 6in. of water, and the diagrams are printed 
so that the small flows are shown on a large scale. 

The apparatus is made by the Palatine Engineering 
Company, Limited, Liverpool. 








THE GoLpsMITHS’. COLLEGE, ENGINEERING DEPARTMENT. — 
Summer courses of special character are being held in the Engi- 
neering Department of the Goldsmiths’ College, University 01 
London, New Cross §8.E., during May and June, these includ - 
ing lectures on “ Reinforced Concrete,” ‘‘ Engineering Costs. 
‘“‘ Works Management,” and ‘‘ Wireless Telegraphy.’’ All the 
subjects will, we understand, be treated practically, and the 


' College installation will be used for ‘ wireless” practice. In 


addition there are to be special demonstrations in the mechanical 
and hydraulic laboratories, classes in drawing-office and work- 
shop practice, and land surveying for both elementary and 
advanced students, with plenty of actual work, 
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RAILWAY MATTERS. 


AccorDING to the Board of Trade Journal, the Victorian 
Ciovernment has authorised the chief railway commissioner 
to make a five months’ tour of Europe and America in 
order to study the working of electric rajlways. He was 
to leave Australia for England at the beginning ‘of this 
month, 

For the year ended January let, 1913, according toa 
report issued by the Elektrotechnische Verein, Vienna, 
had at work sixty-four electric railways, with a total 
length of line of 644.4 miles. There are nineteen standard- 
gauge lines, totalling 365.4 miles, and forty-five narrow- 
vauge lines, totalling 279 miles. Three railways, totalling 
44 miles, are operated with single phase, and the remaining 
lines with direct current. Two of the latter use a trolley 
potential of 1000 volts or more. 

Tre plans for a new railway destined to link up the 
Simplon and St. Gothard lines are now finished. - The 
Airolo-Vallese branch, for so it will be called, is to leave the 
station on the Furka line and cross the Enginen and 
Bedretto Valleys, with stops at Galmern ‘and Niifenen. 
In the Bedretto Valley there will be stations at Gruina, 
Cantina, Manegorio, Bedretto, Ossaseo, and Fontana. 
The line will be nearly 17 miles long, of which six miles 
will be on the toothed rail system and the longest of the 
tunnels will be about 2000 yards. 


Acconp1ne to Electrical Engineering, two petrol-electric 
motor cars have recently been put in service on the 
Chieago, Milwaukee and Puget Sound Railway. The 
cars are 27ft. 5in. long, and do 70 and 124 miles per day 
respectively, though greater distances were covered on 
test. An eight-cylinder four-cycle “‘V” type engine is 
direct-connected to a 600-volt commutating pole generator. 
An auxiliary hand-worked equipment is also provided to 
start the main engine and to run the lighting generator. 
The petrol tank under the car holds 150 gallons. 


A rwwN of 310 miles from New York to Boston via the 
Hudson River and Boston and Albany routes was success- 
fully made on March 6th by a new Beach-Edison storage 
battery car. The trip was particularly interesting in 
that it demonstrated to representatives of steam railways, 
for which the run was made, that this type of self-propelled 
car can maintain high average speeds for distances con - 
siderably in excess of 100 miles. The car with which 
the trip was made will be delivered to the Boston and 
Albany Railway at Boston, where it will be operated in 
suburban service. 

AmonG Canadian railways none is making more pro- 
gress in the electrification of their lines than the Canadian 
Northern. This road is now making application for per- 
mission to take water from the Nicolum River, British 
Columbia, which joins the Coquahalla, about 11 miles from 
Hope, for the purpose of developing hydro-electric power. 
If sufficient power can be generated to operate the Rocky 
Mountain division by electricity, it is stated that the com- 
pany will prepare plans for the construction of a power 
plant at Yale. It is also the intention of the company to 
tap Jones Lake in the mountains, to the south of the main 
line below Yale. From this it will be able to generate 
50,000 horse-power. 





THE Parliamentary fight over the construction of coal 
railways in Mid and East Lothian is, according to the 
Railway Times, to be renewed this year. The coalowners 
who promoted the Bill which was thrown out in 1912 are 
again putting forward a measure, while the North British 
Railway Company, whose territory it is proposed to invade, 
has a Bill of its own. The latter measure is the fulfilment 
of a pledge given by the railway company last year, when 
the Lothian Railway Bill was before a Parliamentary 
Committee. The coalowners’ Rill will, of course, be 
strongly opposed by the railway company. Whichever 
scheme is sanctioned, the result will be a great increase 
in the facilities for transporting coal from the mines to 
Leith Docks. 


THE current number of the Great Western Railway 
Magazine describes the testing by the Board of Trade 
inspector, Colonel Sir Arthur Yorke, of Handsworth 
New-road bridge, one of the steel underbridges between 
Hockley and Handsworth Junction. The bridge is for 
four lines, two being new and additional. It is con- 
structed with two outside main girders and one centre 
girder. To obtain the maximum weight on the centre 
girder it was necessary to load all the four lines. T'wo 
engines were required on each road, making eight in all. 
The bridge was tested by the engines abreast being run 
over it, the amount of deflection being taken by means of 
sliding rods on the under side. The type of engine em- 
ployed was the heaviest tank engine used by the company, 
this class having a wheel-base of 31ft. 9in. and a weight, 
when full, of 78 tons 18 ewt. Three other underbridges 
between Hockley and Handsworth Junction were similarly 
tested. 


Ort has come to the help of steam in the case of the in- 
vention of Messrs. J. Armstrong and W. Rogers, of the 
Great Western Railway locomotive department. It is 
claimed that by its use much of the time occupied and all 
the smoke nuisance of the present practice of lighting up 
locomotives may be avoided. According to the Journal of 
the Royal Society of Arts the apparatus is mounted on 
wheels, to stand at the foot of the cab, and consists of two 
cylinders, the upper one for oil, and the other, immediately 
underneath it, for compressed air. A tube connects the 
latter with the top of the former, a cock being fitted to 
admit enough air to force the air through a flexible hose, 
which is fitted with a non-return valve leading from the 
bottom of the oil cylinder to the nozzle of a small sprayer, 
which is inserted through the fire door. The injector has a 
small central nozzle with an annular jet of compressed air 
surrounding it. The sprayer is also provided with an 
atomiser formed by two circular discs, one of which'has a 
boss formed on it, so that when the other dise is attached 
an annular space is left. This space allows the vaporised 
fuel to whirl round the nozzle when the injector is working. 
Each disc has a number of small holes drilled at such an 
angle that the jets converge on the central axis and 
thoroughly atomise the oil. The oil readily ignites and 
covers the dead coal on the fire-grate with flame. The 
cheapest erude oil, oil gas tar,.coal tar or other residuals 
may be used. 


NOTES AND MEMORANDA. 


THE pneumatic post, which has been working for some 
time in Milan, will be shortly opened to the public in Rome, 
and later on in Naples as well. The Roman plant is, in 
fact, now ready, and is only waiting to be passed by the 
Commission... The total lengths of the three systems are 
at present 9645 yards in Milan, 13,450 yards in Rome, and 
18,405 yards in Naples. 





From the account of some experiments made by Mr. 
KE. A. Barrier, a' Boston engineer, and embodied in a 
report made under the direction of the Associated Factory 
Mutual Fire Insurance Companies, it would appear that 
sawdust possesses some special merits as a fire extinguisher 
when dealing with small outbreaks of liquid combustibles, 
such as lacquer and petrol, which are usually difficult to 
extinguish by ordinary means. Sand js generally looked 
upon as the best substance to use in such cases when it 
can be applied promptly, but the tests showed sawdust 
to be superior. 


A JUDGE before whom many patent cases had been 
tried, and who spoke from a long experience, observed 
that of all the inventions which came before his notice 
those which were of use were those which came as the 
result of long and careful investigation and experimenta- 
tion by trained investigators and experimenters. Useful 
inventions are not the result of an inspired moment ; 
they are the result of careful study and patient trial. 
Inventors who give to the world something of use are not 
inspired individuals ; they are men who know something 
of the tedium of careful study, of searching investigation, 
and of systematic experimentation. 


AN interesting lecture on ‘“‘ Electric Car Lighting” 
was recently delivered by Mr. PD. Elgard Brown. The 
lecturer reviewed the early history of motor car lighting 
by electricity, and showed how the demand for a small 
and efficient dynamo had developed, and how difficult 
had been the task of those who had endeavoured to con- 
struct a machine which should produce a steady current 
at varying engine speeds. He urged that car manufac- 
turers should make better provision for the fitting of 
dynam:os on their chassis. Many interesting lantern 
slides, illustrating processes of manufacture and the effect 
of various filaments and reflectors on the driving beam of 
light, were shown. 


THE insignificant mouse has, since the advent of elec- 
tricity, played some rather curious pranks with electrical 
apparatus by his ignorance of volts and ampéres, and 
many a disastrous breakdown must, we fear, be put down 
to his inquisitiveness to explore the inner recesses of 
electrical apparatus in his nocturnal rambles. It is not 
always possible to secure evidence of the part he has 
played in these matters, though he does occasionally pay 
for his temerity with his life and leave his electrocuted 
body as testimony to the réle he has played. Motors in 
food purveying establishments are especially prone to 
receive his attentions, as is shown by a recent report of 
one of the surveyors of the Vulcan Boiler and General 
Insurance Company, respecting a visit to a motor of this 
kind in a butcher’sshop. He remarks, “‘ It would be advis- 
able to leave the cover off the motor, at least during the 
night, as, on examination, I found quite a lot of small 
pieces of meat inside the case which had been carried in 
by mice, the motor being covered in evidently making a 











good place for them to hide in.” 


EXPERIMENTS have recently been carried out in order 
to ascertain the exact saving in power effected in textile 
factories where the line shafts have been equipped with 
ball bearings throughout. These bearings were of a well- 
known make with two rows of balls in each, arranged to 
swivel bodily in their race. Electric power readings were 
taken under exactly similar conditions before and after 
the ordinary bearings had been replaced by ball bearings, 
and the result showed a saving of 30 horse-power at the 
engine in a weaving shed containing 900 looms. Had it 
been possible to eliminate the belt and rope friction, the 
actual percentage of saving of friction indicated in the 
bearings themselves would doubtless have been very con- 
siderable. A test carried out on an edge-trimming machine 
shaft in a boot factory, the ordinary bearings in which 
had been replaced by an equal number of ball bearings, 
showed a saving of 80 per cent. in the power required to 
drive the shafting. It may be added that the speed of 
rotation does not affect the efficiency of ball bearings, 
and that the friction at starting is practically the same as 
when running. This is an important consideration in 
large factories in which a fraction of a minute saved in 
running the machines up to speed after each stoppage 
will result in an appreciable increase in the total output 
from the machines. 


? 


WritInG on ‘Gas Power Topics” in the columns of 
the Power User, Mr. W. A. Tookey points out that the most 
important lesson that has been learnt throughout the 
history of the gas engine is that, according to the relative 
tichness of the mixture of air and gas, so the rapidity 
of ignition is greater or less. In this sense the inflamma- 
tion of the whole charge is referred to and not merely 
the commencement of such inflammation or combustion. 
It has been amply demonstrated that a mixture too rich 
in gas may refuse to ignite or may only be partially burnt. 
Another proportioning of air to the same quality of gas 
may result in violent and sudden explosions, while should 
the air be greatly in excess, combustion may be extremely 
slow and irregular. Other lessons that have been learnt 
are that a particular mixture introduced into and ignited in 
a comparatively cold cylinder will burn relatively slowly, 
but if, by consecutive ignitions, such as occur on full 
loads, the heat of the cylinder be increased, the same 
quantity and proportioning of air to gas will result in 
much more rapid combustion. Again, it is found that a 
similar result is obtained if the mixture is compressed 
before ignition to a higher degree. The work of compress- 
ing done by the incoming piston results in the mixture 
becoming much more highly heated and in such a state 
combustion is much more rapidly effected. A further 


lesson, taught by experience, is that the rapidity of 


combustion of a relatively weak mixture can be increased 
if the charge be “fired ’’ before the compression stroke 
is actually completed. 








MISCELLANEA. 





A RETURN issued by the-Home-office shows that in 
1912 there were 1260 fatal accidents in factories and 
workshops as compared with 1182 in 1911. The statistics 
relating to the causes show that 382 were attributed to 
machinery in motion, 41 to molten metals and hot liquids, 
29 to explosions, 36 to escapes of gas or steam and 21 to 
electricity. 

A GErMan contemporary gives an account of a Bill 
before the Prussian Reichstag proposing the development 
of water powers of the Weser River by the State in con- 
nection with the canal system of Prussia. It is proposed 
to build three power stations which will be able to develop 
41,000,000 kilowatt hours per year. This energy is to be 
distributed over the surrounding district, which includes 
the cities of Géttingen, Miinden, Cassel and Waldeck. 


A PAPER on Electric Supply in London was recently 
read before the Royal Society of Arts by Mr. Frank Bailey. 
‘The author gave an historical account of the development 
of electricity supply in London, together with the corres- 
ponding development in the plant used for the purpose. 
For purposes of comparison, the author gave details of the 
gas and water undertakings at present operated in London, 
and the cost of using electrical energy for power in various 
trades. Some information with regard to street lighting 
and charging was also given. 


Tue Admiralty has given instructions for naval air 
‘stations to be constituted at Great Yarmouth and Harwich 
on similar lines to the naval station commissioned1 on the 
Isle of Grain on December 31st last. Yarmouth air 
station, it is reported, will form the centre of a group of 
stations on the East Coast, and will be placed under the 
command of Lieutenant Reginald Gregory, who holds 
the grade of sguadron commander in the Naval Wing of 
the Royal Flying Corps. Captain Charles E. Risk will 
assume command of the Harwich naval air station with 
the grade of flight commander. 


A NEw heat indicator consists of a paint for application 
to bearings or other parts of machinery and electrical 
apparatus, which normally is of bright vermilion, but on 
reaching a temperature of 120 deg. Fah. shows a change of 
colour and at 190 deg. and 210 deg. Fah. is almost black. 
When the temperature of the part falls below 120 deg. Fah. 
the paint resumes its normal red colour. It is claimed that 
the paint is practically indestructible, that it is unaffected 
by lubricating oils, that it prevents the formation of rust, 
and that the warning which it gives enables a machine to be 
stopped before any damage is done by overheating. 


AccorDING to the Electrical Review an ingenious elec- 
trically operated machine for cutting super-imposed layers 
of cloth has lately been evolved. The machine is a com- 
pact and fairly light piece of mechanism, capable of being 
operated from an ordinary electric lampholder, and con- 
suming, it is claimed, no more current than that required 
for a 32 candle-power lamp. Two types of the apparatus 
are being made, one with a vertically moving knife, the 
other with a rotary disc cutter. In use the machine is held 
and guided by a small handle, the switch being so placed 
on the machine that the latter can be stopped and started 
by a movement of the operator’s thumb. The cutting 
blades are guarded to prevent accident or injury, and each 
machine is provided with a lamp for throwing a strong 
light on the cutting line. As the electric wire connections 
may be conveniently arranged for moving the machines 
through a considerable distance, great lengths of cloth may 
be operated upon. The cutters are built in three sizes for 
cutting cloth layers up to 4in., 5in. or 6in. in thickness. 


AN article appearing in the columns of an American 
contemporary furnishes an interesting example of how 
American electrical engineers develop the business of 
power supply. Ripon, Wisconsin, contained some 3800 
inhabitants, mostly retired farmers, and almost without 
any manufactures. At first a night lighting service only 
was given, but after a time a vigorous and very persistent 
campaign was organised in order to create a day load. 
Posters, newspapers, circulars and personal calls were 
employed to advertise electricity for the home. In 
America every deviation of a citizen from the normal 
routine of life is duly recorded in the local papers, and 
this helped greatly to popularise electricity. Progress 
was slow at first, but gradually what little power was 
employed in the town became electrical. The great 
victory of the campaign seems to have been the capture 
of a hundred washing machines for electric driving. The 
result was that the total station output for the year 
1911—12 was 57 per cent. greater than for 1910-11, although 
the peak load was only increased 4 per cent. The revenue 
was increased 40 per cent. The levelling effect of the new 
load is well shown by the comparative outputs for July 
in 1910-11 and the year following, the figures being in 
the ratio of about 1 ‘to 16. In December the ratio was 
about 1 to 1.4. 


A WATER power scheme embodying the utilisation of a 
head of water of 5412ft. has been worked out by M. Boucher 
a civil engineer of Lausanne, who is responsible for the 
design of many other water power schemes with a com- 
paratively high head. This gentleman is a member of 
the Board of Administration of the Société d’Electro- 
Chimie of Paris, and it is on behalf of this company that 
it is proposed to convert the water power of the Lake of 
Fully, near Martigny, in Canton Valais, in Switzerland, 
into electric energy. The project has progressed so far 
that the orders for the necessary materials have been 
placed and the work commenced. One of the most 
interesting questions in connection with this scheme 
was in what manner the pipe line should be constructed 
in order to withstand the enormous pressures involved. 
The static pressure alone amounts to approximately a ton 
to the square inch. The pipe line has a length of about 
2? miles, and consists of pipes with inside diameters 
varying from 19#in. to 23%in., and with thicknesses of 
from A}in. to 13§im. The pipes of the upper section will 
be of the lap-welded type, while those of the lower part will 
be solid drawn. The turbines are to be of 15,000 horse- 
power, and will be built by the firm of Piccard, Pictet 
and Co., of Geneva, while the construction of the pipe 
line is in the hands of the firm of Thyssen and Co,, of 
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Explosions in Mines. 


WHEN the present body, officially known as the 
Explosions in Mines Committee, continued the 
investigation begun by the Mining Association of 
Great Britain the undertaking was admittedly at 
an undeveloped stage. This is evident from the fact 
that the first and only publication of the pioneers 
was entitled “The Record of the First Series of 
Experiments.” The history of the earlier undertaking, 
which has been given in our columns, confers lasting 
credit upon the body of coalowners in this country 
who, recognising the pressing importance of the coal 
dust problem, and without any encouragement from 
the State, proceeded to attempt its solution at their 
own expense. The Record, referred to above, was 
issued, somewhat prematurely, at the urgent request 
of the Royai Commission on Mines, which desired to 
make use of it in its report. Jt is hardly to be won- 
dered that the coalowners, having definitely completed 
the first stage of their investigation and expended 
upwards of £13,000, should have considered that the 
time had arrived for the Government to find the 
necessary funds and carry on the work. 

At this point we may pause to consider briefly 
what the coalowners contemplated in the first in- 
stance, and how much they actually accomplished. 
The main objects of the Altofts experiments were :— 
to demonstrate as conclusively as possible, the danger 
that exists from the presence of fine coal dust in the 
roadways of mines; to discover, if possible, an effi- 
cient remedy as an alternative to watering; and to 
investigate the chemical and physical phenomena 
that accompany coal dust explosions. Regarding 
the first object it was conclusively demonstrated 
that coal dust, in the complete absence of firedamp, 
is explosive when raised as a cloud in air and ignited. | ‘ 
Regarding the second object, it was found that the 
lack of exact knowledge that existed regarding coal 
itself made the investigation extremely difficult. It 
was therefore considered advisable to set on foot, as a 
preliminary, numerous experiments regarding, inter 
alia, the volatile constituents of coal, the effect of 
momentary heating of coal dust, the influence of 
weathering on the inflammability of coal dust, and 
the effect of the presence of incombustible dust on 
gaseous explosion. 

These experiments were begun and satisfactory 
progress made, but their results were not embodied 
in the Record. The following important facts were, 
however, established : that the increase in the pres- 
sure developed with increased distance of travel of 
the exp osion, and that obstruction had a marked 
influence in causing the explosion to be propagated 
with greate> violence. The Government, in May, 
1911, agreed to take over the cost of the further experi- 
ments, and the experimental station was in due course 
transferred from Altofts to Eskmeals. An executive 
committee, entitled the Explosions in Mines Com- 
mittee, was appointed with Sir Henry Cunynghame 
as chairman, and Dr. R. V. Wheeler as chief chemist. 
The first meeting of the new Committee was held at the 
Home-office on May 11th, 1911. Since that date 
three reports have been published, including one just 
issued. In addition to the reports a programme was 
prepared of the general scheme with a view of giving 
an idea of the scope and nature of the investigation 
which the Committee had begun. This programme 
is most elaborate and exhaustive, and includes the 
investigations begun at Altofts, which were unfinished 
or unpublished, as well as those which were fore- 
shadowed. A study of this programme suggests 
the possibility that the coalfields of this country may 
be exhausted before such an investigation can be 
completed. Apart from this view of the case, we have 
no hesitation in asserting that if real progress is to 
be made with this complicated problem it is absolutely 
essential that the foundations of the investigation 





should be well laid and that each advance should be 
logically unassailable. 

The first report, dated June 21st, 1912, and the 
second report, issued in the beginning of October 
(but not dated), beyond summarising the rec nt his- 
tory of the coal dust question and giving a description 
of the Eskmeals experimental station, contain the 
result of special experiments upon the physiological 
effect produced on the lungs by the inhalation of dust 
which were conducted, at the request of the Committe, 
by Dr. Beattie, Professor of Pathology at the Univer- 
sity of Sheffield, and the results of experiments on the 
relative inflammability of coal dust. The last named 
experiments were mostly carried out at Altofts and 
described in two papers—an abstract of which is 
contained in the second report—read before the Chemi- 
cal Society by Dr. Wheeler and Mr. M. J. Burgess. 
The object of Dr. Beattie’s inquiry was to determine 
if the introduction of the “stone dust remedy ” 
into mines might, unless carefully regulated, produce 
evils worse than those which it was desired to cure— 
the evil most dreaded being fibroid phthisis. Dr. 
Reattie’s experiments, however, tend to show that 
shale dust, at any rate, does not appear to be any more 
injurious than ordinary fine coal dust. Further 
experiments on other dusts were proposed by the 
Committee, but the results have not been published. 
With regard to ascertaining the relative inflammability 
of coal dusts, to which the second report was prin- 
cipally devoted, the Committee showed that it is 
possible to do this, and that the results do not depend 
upon the total volatile matter, but on the relative 
ease with which inflammable gases are evolved. 
The third report, which has just been issued, 
contains the results of experiments carried out 
principally at the Eskmeals experimental station, 
although largely based upon work previously 
done at Altofts and foreshadowed in the Record. 
These experiments were made with a view of 
testing the conclusions published by the late Sir 
Frederick Abel on the danger of incombustible dusts 
in promoting the inflammation of otherwise uninflam- 
mable mixtures of firedamp and air. The importance 
of this opinion lies in the fact that, if it were correct, 
the causing of inert dusts to mix with the air of a 
mine—necessitated by the employment of the 
“ stone dust remedy ’—though it might mitigate the 
danger of coal dust, would increase the danger of 
gas explosions. The history of the subject of this 
report has many points of interest. It appears that 
it originated from a request made by the Royal Com- 
mission on Accidents in Mines that Sir Frederick Abel 
should experiment with a view of determining whether 
the ash-content of samples of dust taken from Seaham 
Colliery after the explosion in 1880 indicated that 
coal dust suspended in the air had been burnt. The 
results seem to have shown that Sir Frederick Abel 

‘ shot at a pigeon and hit a crow,” for on the one hand, 
they failed to convince him that coal dust alone could 
cause an explosion, while on the other hand they led 
him to the conclusion that the addition of calcined 
magnesia—and other incombustible dusts—to a 
non-inflammable mixture of pit gas and air brought 
about its general inflammation (or ignition by a 
lamp flame) either immediately or after a few seconds. 

The results of the experiments at Altofts and at 
Eskmeals have absolutely reversed these opinions 
of Sir Frederick Abel, for at Altofts it was conclusively 
demonstrated that coal dust in the complete absence 
of firedamp or other inflammable gas, is explosive 
when raised as a cloud in air and ignited, and at 
Eskmeals, that incombustible dusts do not have the 
effect attributed to them by Abel but have a distinctly 
contrary effect. The Committee is now turning its 
attention to experiments with incombustible dusts 
in the large gallery and upon the influence of barriers 
and other constrictions on the propagation of explo- 
sions. The results of, and the conclusions to be 
derived from, these investigations will be embodied 
in further reports, one of which may, we understand, 
be expected to appear shortly. 


The Efficiency of Locomotives. 


THE paper recently read before the Institution of 
Mechanical Engineers by Messrs. Trevithick and 
Cowan once more emphasises the fact that we still 
lack a wholly satisfactory means of measuring the 
efficiency of locomotives. As a heat engine, of course, 
the locomotive comes within the field of thermo- 
dynamics, so that theoretically the common standard 
for measuring the efficiency of all heat engines irre- 
spective of their nature or duty is available. From 
the thermodynamic point of view the matter does not 
permit of argument ; there is one, and only one, way 
of measuring the efficiency of the locomotive, and that 
is by determining the ratio of the heat converted into 
work to the total heat supplied. In practice this 
measure of the efficiency is next to useless to the 
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locomotive engineer, whatever it may be to those 
engaged in other branches of motive power work. 
To the steam turbine builder the thermodynamic 
efficiency affords a satisfactory criterion whereby 
the performance of his machine may be judged. But 
to the locomotive engineer the numerical value of the 
ratio is of very little practical significance. The 
duty of the turbine is the conversion of heat energy 
into mechanical work. It is therefore right and proper 
that the efficiency should be measured by comparing 
the heat input with the heat equivalent of the out- 
put. But to regard the locomotive as a machine 
intended to convert heat energy into mechanical 
work would be to take a very academic view of its 
function. The be-all and end-al!! of its existence is 
not the production of mechanical work, but{the haul- 
ing of trains. It is therefore only practical to demand 
that the means adopted to measure its efficiency should 
contain a reference to its train-hauling capacity. 

Having postulated so much we at once get into 
difficulties. What is train-hauling capacity, and 
how are we to measure it? By the majority of rail- 
way engineers and the authors of the paper above 
referred to, train-hauling capacity is interpreted as 
meaning the capacity of the engine to move a certain 
number of tons over a certain number of miles. This 
naturally leads to the efficiency of the engine being 
judged by the coal consumed per ton-mile. There 
are at least two objections which-may be urged 
against this procedure. In the first, and least import- 
ant, place, the figure arrived at is not a measure of 
the efficiency, but of the inefficiency of the locomotive. 
A high figure does not imply a high efficiency, but a 
low one. To make the matter right in this respect 
we should reverse our calculations and determine the 
number of ton-miles obtained per ton of coal con- 
sumed. It may be argued that the locomotive 
superintendent is primarily concerned with decreasing 
the coal consumption of his engines, and that the 
present criterion is therefore directly expressive of his 
endeavours. We would reply to this that the recip- 
rocal figure is the more interesting to the traffic 
department and that if we can do anything to our 
goods engines which will increase the number of ton- 
miles obtained per ton of coal we are on the road not 
to save coal, but to save trains. A minor argument 
in favour of the change which we have suggested is 
that it expresses the efficiency as a whole number, 
whereas the present method results in a decimal 
fraction extending frequently to four places. The 
second objection which may be urged against the 
commonly accepted conception of locomotive effi- 
ciency is that it pays no attention to the factor of 
speed. Yet it is perfectly obvious that this item has 
as much right to a place in the measure as have the 
ton-miles.. In a paper read some time ago before the 
Institution of Mechanical Engineers Mr. George 
Hughes said: “ The value of an engine as a hauling 
machine may be said to vary inversely as the coal and 
oil per ton-mile and inversely as the minutes per 
mile.” This definition at least recognises the influence 
of speed, but it has this drawback, that the units in 
which the “value” is expressed are altogether 
unfamiliar and quite incomparable with other data 
connected with locomotive running. The dimen- 
sions of Mr. Hughes’ proposed value are L?/T—that is 
to say, they are those of distance multiplied by 
velocity. Among all the mechanical and heat units 
with which we are acquainted there is only one 
having similar dimensions. This is the unit of 
diffusion! Mr. Hughes’ proposed “ value ” was not 
ostensibly put forward as a measure of locomotive 
efficiency, but it is clear that it is synonymous with 
one. Inspection will show that it reduces to the 
form nv/w, where n stands for ton-miles, v for the 
speed, and w for the weight of coal consumed. In 
other words, it is merely the reciprocal measure 
suggested above multiplied by velocity. In this 
form it is not free from criticism. The denominator, 
standing for weight of coal consumed, represents a 
certain quantity of energy. The numerator should 
therefore also be interpretable as energy or work. It 
is not so interpretable. The work done in hauling 
a train is equal to the resistance multiplied by the 
velocity, and resistance, of course, is proportional to 
the total weight of the train, not to the ton-miles. 
Total weight and not ton-miles should therefore have 
a place in the formula. 

In the discussion which followed the reading of 
Messrs. Trevithick and Cowan’s paper one or two 
speakers urged that in dealing with the performances 
of locomotives it was wrong to consider the boiler 
apart from the engine or the engine apart from the 
boiler. We would go farther and say that the entire 


locomotive should not be considered apart from its 
train, and still farther, that it should be studied with 
reference to the working of the whole railway system 
of which it forms a part. A locomotive which is 
satisfactory to the engine department may not neces- 





sarily be so to the traffic manager. It would, for 
instance, be wrong policy for the locomotive super- 
intendent to build an engine capable of hauling the 
same load for a lessened consumption of coal if the 
real need of the traffic department were the where- 
withal to haul heavier trains for the same consumption 
of coal. In any given case, it seems to us, the advan- 
tages to be derived from superheating, compounding, 
feed heating, or other improvement cannot be settled 
completely by -the locomotive department. A rail- 
way does not exist merely for the running of loco- 
motives over it, but for the handling of traffic and the 
earning of dividends. It follows therefore that if 
experiments on locomotives are to yield their greatest 
value the results must be expressed in a form con- 
venient to all departments—the locomotive, the traffic, 
the stores, the paymaster’s. Some form of common 
denominator is required, and it does not seem possible 
to select a better one than monetary value. We do 
not think there is any very great difficulty in this 
matter. As far as the performance of the engine 
is concerned the coa] consumed is readily converted 
into terms of pounds, shillings, and pence, while 
ton-miles could be expressed similarly by means of an 
average figure extracted from the tables of rates and 
freights. The performance of the locomotive per se 
might thus be expressed in terms of pounds spent 
per pound earned. The pay, stores, repair, and 
traffic departments would add their quota and the 
result would be a figure in which even a general 
manager or chairman of directors would be interested. 
At first sight it might appear that the assignment of 
a monetary value to the factor of speed would pre- 
sent an insuperable difficulty to the adoption of the 
efficiency measure which we are here suggesting. 
This is not really so. An improvement in speed 
would at once show itself in a decrease of the figure 
returned by the pay department, probably by an 
increase in that made by the repair department, and 
if the running of the whole system and not only of 
one particular train were looked to, by a decrease in 
that coming from the traffic department. 


Prime Movers for Power Houses. 


SomE years ago there was but little difficulty in 
deciding what type of prime mover should be em- 
ployed when building or extending power-houses, 
because in those days the reciprocating steam engine 
was practically the only machine suitable for driving 
large dynamos. But other prime movers have now 
been evolved, and notwithstanding all the im- 
provements that have been embodied in the design 
of modern steam engines these new machines have 
made remarkable headway and the large slow-speed 
sets are rapidly dropping out of existence. There is 
still, however, a fair demand for small and medium 
size steam engines, and occasionally prime movers 
of this type are put down for driving large continuous- 
current dynamos. The turbine has been mainly 
responsible for the removal of the steam engine from 
the power-house. Its advantages are now well 
recognised, and it is seldom that an engineer is heard 
to say that he would prefer to have the old reciprocat- 
ing sets. For a considerable time, however, there 
was a tendency in certain quarters to adhere to the 
practice of using reciprocating engines, even for driv- 
ing large alternators. The London County Council’s 
power station is a case in point. Apparently the 
engineers who were responsible for its design were not 
satisfied with the turbine of that time for large slow- 
speed engines were specified. But after several 
years’ working it has been recognised that the turbine 
possesses notable advantages, and it has now been 
decided to take out the engines and to put in prime 
movers of the more modern type. Marked advances 
have been made in the design and construction of 
turbines since the London County Council tramways 
were started, and there can be no doubt that the 8000 
kilowatt sets, which are about to be installed, will 
be more satisfactory machines than those which were 
obtainable at the time when the station was built. 

It is easy to understand why engineers are often 
reluctant to advocate the use of a new prime mover, 
for there is always the risk of the results being unsatis- 
factory. The failure of the Johannesburg gas-driven 
power station is still fresh enough in the minds of 
engineers to act as a check on originality. Still it 
was a bold step, and the experiment undoubtedly 
provided much useful information. Since then such 
plants have made great headway, but mostly in 
connection with the generation of power for industrial 
establishments. Manufacturers generally experience 
difficulty in introducing a new form of prime mover, 
and particularly into electric lighting and power 
stations where reliability is of the utmost importance. 
But once a new machine has been set to work in one or 
more stations and its advantages become known it 
is an easy matter to get other engineers to follow 





suit. It is simply a question of finding someone who 
is willing to take the risks which have to be taker 
when setting a new fashion. There is still scope 
in this direction. We hope soon to see a power station 
engineer try the experiment of employing surface 
combustion, for whilst much work has been done 
in improving the plant in the engine-room less atten. 
tion has been paid to the question of steam genera- 
tion. We believe that up to the present experiments 
of this kind have been confined to comparatively 
small plants connected with manufacturing establish. 
ments. Although it is difficult to draw a definite con. 
clusion as to what will happen in the future, it appears 
reasonable to assume that the steam turbine will 
continue to be used for a considerable period. It js 
true that the gas turbine is on the way, but we are 
inclined to think that a machine built somewhat on 
the lines of Mr. Ferranti’s turbine will have its day 
before the gas turbine comes into general use. Mr, 
Ferranti’s turbine is an interesting machine, in which 
increased efficiency is said to be obtained by raising 
the working temperatures. The steam is superheated 
internally, and after it has done work in the first stave 
it is re-superheated before it enters the second stave 
and so on until the steam leaves the machine at the 
exhaust pipe. A 5000 horse-power machine his 
been running for some time, and it has been found that 
when working with two-thirds of the total load 
7 lb. of steam give a shaft horse-power hour. It is 
estimated that much better results would be secured 
at full load, so that if the turbine is simple and chea), 
to construct it is highly probable that it will come into 
use in the future. 

It is surprising at times how many possible schemes 
present themselves when it becomes necessary to 
carry out extensions at an electricity works. For 
example, it has recently been decided to extend the 
plant at Marylebone. In his report the consulting 
engineer says that there are at least five methods of 
dealing with the problem. Continuous-current exten- 
sions could be carried out on similar lines to the exist- 
ing plant; alternating current machines could be put 
down in the power-house, the current being trans- 
mitted to sub-stations and converted to continuous 
current ; Diesel engines could he erected in sub- 
stations; batteries could be used in sub-stations 
and, lastly, the problem might be solved by taking a 
bulk supply. The second of these five methods has 
been chosen, so that the extensions at Marylebone 
will be carried out on quite ordinary lines. It would 
be interesting to know, however, what disadvantages 
the third method was found to present. As we have 
recently stated, at least one of the large supply 
companies in London has adopted this scheme 
of erecting oi! engines in sub-stations, and it would be 
of value to know if it was rejected at Marylebone 
because it is considered less economical or less reliable, 
than the second method, or because experience in 
this direction is at present somewhat smal]. We do 
not suggest that the oil engine is going to displace the 
turbine in power-houses where large machines are 
used, but we do certainly think that this type of 
engine has a future before it as a sub-station unit. 
By adopting the ordinary three-phase transmission 
scheme as at Marylebone, the current will have to be 
sent through expensive high-tension cables, and, prac- 
tically speaking, at the sub-stations the generating pro- 
cess will be repeated. If, on the other hand, Diese! 
engines were erected in the sub-stations no high-tension 
cables or converting machinery would be needed, and 
in addition to this the current would be generated on 
the spot by the most economical prime mover obtain- 
able. It is, of course, difficult to criticise the scheme 
without knowing all the facts of the case, but it is 
to be hoped that this oil engine scheme was not 
rejected because the idea is new. The system is of 
considerable interest, and we suggest to the Institu 
tion of Electrical Engineers that it should endeavour 
to get some well-informed engineer to read a paper on 
it. 








THE DRAINAGE OF EGYPT. 


WE have recieved from Sir William Willcocks the 
following letter, which he has sent in reply to the 
first article on ‘“‘ The Drainage of Egypt,” by Sir 
Hanbury Brown, published in our issue of March 21st 
last. It will be noticed that another letter is to be 
expected from Sir William, which will deal with Sir 
Hanbury’s second article :— 


(To the Editor of THE ENGINEER.) 

Srr,—You have published two letters by Sir 
Hanbury Brown on my lecture on “ The Drainage of 
Egypt on Sound Lines.” With your kind permission 
I shall answer the two letters separately. Sir Han- 
bury states: “If Sir W. Willcock’s representation 0! 
the Government project conveys a correct impression 
he has certainly been given a favourable opportunity 
of exercising his critical powers.” The Government 
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» Eastern Garbia is a single pump for drain- 

ing some 500,000 acres and lifting 7,100,000 tons of 
water per day, representing all the drainage and 
spare irrigation water of the area. As my lecture has 
not yet been published, I may be allowed to quote 
from my description of the scheme :— 

“9 divide the districts into zones and economise 
capital expenditure and maintenance, and at the 
game time have perfect irrigation and deep drainage, 
seemed tame compared to the striking feat of erecting 
huge pumps which would electrify the world. It was 
al] done in the interests of the poor fellah ; and yet 
I defy any man—aye, or woman—to tell me how it 
will be easier to get Mahmoud who has half-a-dozen 
different holdings between him and the Government 
drain to get his drainage water past his neighbours, 
more readily into a Government drain whose water is 
being lifted by a pump 80 kiloms. away than into the 
same drain when its water is being lifted by a pump 
4 kiloms. away. Any man who has knowledge of 
drainage knows that the nearer the pump the more 
effective the drainage, but the difficulty of getting 
past your neighbours does not differ by a hair's 
breadth. 

‘To avoid the difficulty of working numerous 
small pumps, though they can be worked by large 
installations in groups with the aid of electricity, 
the Government proposes to lift, at one single pumping 
station, all the drainge water which needs pumping, 
all the drainage water which could be drained by gravi- 
tation, with all the escape water of the canals not 
requiring pumping, and representing more than half 
of the whole ; and at the same time ensure, everywhere 
in every length of every drain, big or small, over 
thousands of kilometres, a uniform depth of water of 
1-50 m. below the ground ; to put every poor fellah, 
wherever he may be, in direct communication with 
the Government drain; and at the same time to 
ensure red water in plenty to all. We are back in 
the days of Aladdin and his wonderful lamp. 

“Tf, in order to obtain free flow drainage, inde- 
pendent of depth below the surface, the department 
had to go in for the wholesale reduction of escape 
water, and then, after fifteen years, give it up in 
despair, what will it do now ? The tails of the canals 
will not be controlled by regulators, but will be corked 
like soda-water bottles, and the rich red water of the 
Nile flood reduced to an absolute minimum; the 
inlets into the drains will be reduced and ever reduced 
to force people to diminish their rice areas, which 
discharge large quantities of water into the drains, 
and which are the lineal descendants of the old basins ; 
the sale of waste lands will be tabooed because their 
serious reclamation will demand both excessive 
quantities of red water in flood and also of drainage 
capacity, and both together would drown out the 
pumps; and it will be done in the interests of the 
fellaheen, seated under their own vines and their own 
fig-trees, in selected Bielahs reclaimed with water 
under control ; lands which might have been reclaimed 
in a few years with a liberal allowance of rice, red 
water, and drainage will eke out their reclamation ; 
and to secure this the country, having paid heavily 
for deep trenches taken down into the bowels of the 
earth, will be pouring all the water of the country 
into them—two-thirds of it quite unnecessarily, 
and then paying to lift it out. It is just as though 
some captain of a ship new to his work were to pro- 
pose to let all the water used in washing the decks 
not run over the sides, but go down into the hold of 

_ the ship so that it might be pumped up with the bilge 
water. One might prophesy without much chance of 
going stray that the decks would scarcely ever be 
washed. 

* This makeshift system will last while the canals 
are as small as they are to-day and the waste lands 
are guarded from reclamation ; while the drains are 
new and free of weeds ; while the drains and pumps, 
designed for areas greatly in excess of the actual 
areas, are only serving the latter; while the culti- 
vators have not learnt to take full advantage of the 
lowered levels ; and while the evils of reduced .red 
water are for a time mitigated by deeper drainage. 
This is just what happened fifteen years ago. But 
this fool’s paradise will be short-lived. Time will 
show the viciousness of the system. The weeds will 
come and come to stay, raising the water level of the 
drains ; areas under serious reclamation in the cul- 
tivated tracts will increase automatically as they do 
in Egypt; years of plentiful Nile supply will put 
the Government off its guard, and rice will assert 
itself; and the pumps and drains will gradually 
prove less and less able to keep down the water ; 
and all this time the reduction of the red water of 
the flood will be telling steadily on soil and quality 
ol crop. A system designed to ‘last our time’ 
will show that it was not made for all time, and the 
single pumping stations will then be abandoned, and 
in the midst of the general discontent and consequent 
disloyalty totally innocent men will have to bear the 
blame of other’s mistakes. This is just what hap- 
pened in Egypt a couple of years ago. The crimes 
against time are avenged by time.” 

Instead of this system I proposed the following :— 

“To-day in those localities where the canals 
occupy the high lands and the drains are in the 
depressions, as they ought to be, this is the state of 
affairs. The main canals carry high-level water and 


pre yject for 


give flush irrigation by rotation all the year round 
as they ought to do. 


The minor canals take off the 





main canals and often follow the lines of the old 
minor branches. Such canals are well placed. They 
tail into the drains which are both escapes for the 
excess water of the canals and for the drainage water. 
In future in this lecture they will be called ‘‘ escape 
drains.”” Minor drains running in the secondary 
depressions between the minor canals also tail into 
the main escape drains. Well-treated canals ,haye 
regulators at their tails, which are opened and closed 
by rotation. Badly treated canals have earthen 
banks across their tails. Now in those seasons of 
the year when the Nile water is clear there is no object 
in sending down any discharge in excess of that 
needed for liberal irrigation and washing, though in 
winter, when rain threatens or falls, the escapes are 
always needed. At such times all surplus water 
flows into the main escape-drains through the tail 
regulators where they exist, or through unfortunate 
people’s fields when they do not exist, or through 
the drains. Otherwise it is held up in the canal as a 
high-lying, long, narrow marsh, hurting the land on 
both sides. 

‘*So far, the months of clear water. When the 
Nile comes in flood the water is laden with rich sedi- 
ment, which has secured fertility to Egypt for 7000 
years. Now, this sediment can only be carried to 
the fields down the canals when they run with suffi- 
cient velocity. ‘Therefore in flood time, if you want 
good rich fertilising water for irrigation it should be 
flowing fairly freely into the escape or drain. It 
was when Col. Ross saw the restrictions being put 
on the canals so that the drains should practically 
cease to carry escape water in order to give free flow 
drainage that he remarked about the lack of red 
water being the greatest calamity to be dreaded in 
the Nile Valley. Canals which are not allowed to 
flow freely, but are strangled, carry little sediment, 
and become stagnant pools of clear water covered 
with lotus and dwarf papyrus. The lands on such 
canals, except near the heads, are deprived of red 
water. If the red water is allowed to flow freely 
into the escape drains, the quantity of water to be 
transported increases, the level rises, and drainage 
becomes indifferent. To secure good red water for 
the fields and also to drain them deeply and efficiently 
there is this solution. Let the main escape drains 
run freely into the lakes, carrying the surplus red 
water of the minor canals at any convenient level— 
in Italy some escape drains run 14m. above ground 
level—and let the drainage water be pumped into 
them at convenient points. This is known as 
drainage by zones. 

‘*The main canals run freely, carrying on the rich 
red water of the Nile, and the minor canals run freely 
also. They tail into the main escape drains which 
eventually flow into the lakes. The large secondary 
drains, into which minor canals tail, also become 
escape drains and flow into the mains. The smaller 
secondary drains in most places now find that they 
cannot enter the mains at a sufficiently low level 
properly to drain their lands. At the tails of the 
smaller secondary drains or along the larger secondary 
escape drains and the mains, at suitable places, 
pumps are placed, and the drainage water pumped 
up into the mains and larger secondaries. Lands 
located at a high level are drained by free flow, and 
only such water is pumped as requires to be pumped. 
The cost of pumping is reduced to a minimum. 
The lands are drained just as deeply as we need them 
to be drained, and the rich red water of the Nile 
flood is secured. It has been found in Italy with 
the slopes they have that areas of under 2500 acres 
are most effectively drained by single pumps. Such 
areas would answer in Egypt in the low flat plains to 
the north, while larger areas, according to available 
slope, would answer for the south. A pump on the 
escape drain with a syphon under it could serve 
2500 acres on one side of the drain and 2500 acres on 
the other, or 5000 acres in all, asaminimum. The 
maximum, I imagine, for really efficient and eco- 
nomical drainage would be 10,000 acres.” 

Sir Hanbury proposes a compromise between the 
tail pump scheme and mine of numerous pumping 
stations, but I hold by the large number of installa- 
tions, for the reason that to the smaller areas we can 
apply the Mosséri system of drainage, which is 
the most ingenious and original system of drainage in 
the world, and which ensures extraordinary economy 
of pumping with permanency of the effects of recla- 
mation. This is what I said of it in the lecture :— 
‘* Drainage by zones of reduced area possesses this 
advantage, that we can introduce the system pro- 
posed and adopted by M. Victor Mosséri in Lower 
Egypt and recommended for adoption in France by 
the authorities appointed to examine the question 
of the reclamation of the swamped lands bordering 
the Mediterranean. This system consists in the 
pumping of the true infiltration water only, and allow- 
ing all other irrigation water to flow freely into the 
public drain wherever the water surface in the latter 
is just below the surface of the ground. There is an 
economy of 66 per cent. The advocates of the 
system of tail pumps which pump everything, be it 
the escape water of a canal or the drainage of a tract 
which can be gravitated, ridicule such economies. 
The drunken soldier who had lost the big drum 
could afford to laugh at the sergeant who rebuked 
him for losing his hat.”’ 

With this system we reduce the quantity of water 
to be pumped to one-sixth, and it can be applied 





to areas of 8000 acres—4000 acres on either side of a 
drain. This system hoijds the field to-day, and if 
Sir Hanbury were to come out and see it working, 
he would agree with me I am sure. 

With your permission, Sir, I shall answer the second 
letter by the next mail. 

W. WILLcocKS, 
Gezireh, Cairo, 
April 7th. 
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The New Steam Tables. 
Warren. London : 
Price 4s. net. 

To what extent practical engineers will welcome this 
new volume of steam tables we are not prepared to 
say. In view of the spate of such books which has set 
in within the last few years many no doubt will be 
inclined to pass this one by. Others again may be 
deterred by the heavy mathematical introduction 
in which the authors explain the derivation and appli- 
cation of the tables. Nevertheless, the work demands 
some considerable degree of attention and will cer- 
tainly receive it from all interested in the thermo- 
dynamics of steam and the steam engine. 

When Regnault in 1847 published the results of 
his research into the properties of steam a notable 
impetus was given to the study of thermodynamics. 
For many years afterwards Regnault’s figures were 
regarded almost with veneration, and he who doubted 
them was looked upon as a heretic. But as time went 
on improved methods of experiment were devised 
and the science of thermodynamics rapidly developed, 
and from both the experimental and the theoretical 
side discrepancies in the steam tables were pointed 
out. To-day it is very generally accepted that 
Regnault did not experiment with exactly dry and 
saturated steam. The difficulty of obtaining steam 
which is neither moist nor superheated is very great, 
and in Regnault’s case it seems now almost certain 
that the steam contained a small amount of moisture. 
The efforts made by other experimenters to improve 
on Regnault’s figures have not resulted in absolute 
unanimity as to the values to be assigned to the 
various quantities. Nevertheless, there can be no 
doubt that we are now in possession of experimentally 
determined values of much greater accuracy than 
Regnault’s. 

The advance thus made has been considerable, but 
it still fails to satisfy all demands. As most of our 
readers will know already, the values of the properties 
of steam to be found in a book of tables are not 
each one separately determined by experiment. A 
comparatively small number only are observed and 
the rest interpolated from a purely empirical formula, 
the form and constants of which are arrived at bya 
process more or less of trial and error. As long ago 
as 1900 Professor H. L. Callendar, in a paper read 
before the Royal Society, pointed out that tables 
calculated in this manner are bound to contain many 
inconsistencies and that the thermodynamic relation- 
ships existing between the various quantities are not 
preserved. To put the matter simply, let us note some 
of the commoner quantities occurring in the generality 
of steam tables. These are :—Pressure, temperature, 
specific volume, heat in the water, latent heat of 
steam, total heat of steam, specific heat, entropy of 
water, and entropy of steam. All these quantities 
and others which we have not mentioned are related 
thermodynamically, and in general if three are known 
the rest can be calculated. If, then, each is separately 
determined by experiment it is extremely unlikely 
that they will consistently fulfil these thermodynamic 
relationships. 

In Professor Callendar’s paper all the quantities 
are made to depend on the first three mentioned above, 
namely, the pressure, temperature, and volume. To 
be a little more explicit, we may say that, arguing 
largely from theory, he gives an equation connecting 
these three quantities and involving certain con- 
stants. He then, by an analytical process, esta- 
blishes expressions for all the other quantities. The 
constants in these expressions can be and have been 
determined experimentally partly from known results 
and partly by Callendar himself, by mezsuring the 
fall in temperature per unit drop of pressure when 
steam flows through a restricted orifice. It will thus 
be seen that while the figures arrived at may contain 
experimental errors, these errors will be distributed 
consistently in the thermodynamic sense. 

After the ground had thus been prepared by Pro- 
fessor Callendar it remained only for someone to use 
his work as a basis for calculating a new set of steam 
tables. This was done by Mollier, whose tables were 
published in 1906 in Berlin. Incidentally, we may 
mention, Mollier’s well-known  total-heat-entropy 
diagram was an outcome of this work. His work was, 
however, carried out in continental units. Professor 
Smith and Mr. Warren have now given us a similar 
and somewhat fuller set of tables in English units. 

To enable our readers to form some idea of the 
alterations which have been made in the steam tables 
from time to time, we give below a table containing a 
few of the more important properties of steam, first 
at 100 lb. and second at 200 lb. per square inch. In 
each series the column marked A is extracted froim 
D. K. Clark’s book on the steam engine, published in 
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1875. The figures given therein were deduced from 
Regnault’s experimental observations. The columns 
marked B are taken from Marks and Davis’s tables, 
published in 1909. In this case the figures were 
calculated from the experimental results of Knob- 
lauch, Dieterici, Davis, Henning, and other investi- 
gators. The columns marked C are from the book 
under notice. The units in all cases are Fahrenheit 
degrees, pounds, and feet. 


Properties of Saturated Steam. 























ime 7 on 
Date ... 1875 | 1909 1918 
Pressure... 100 =| 100 100 
Temperature <n andl Se 327-8 327-6 
Specific volume ... ... 4-33 4-429 4-446 
Heat in water = | 298-3 299-2 
Latent heat 3-1 | 888-0 892-6 
Total heat ... 1181-4 | 1186-3 1191-8 
Entropy of water ... ... — | 0-4743 0-4755 
Entropy of steam ... ... — | 1-6020 1-610 
| 

| A. B. Cc. 
naa ge mee No 3 1909 1913 
Promare: ... ... ... «1 900 200 200 
Temperature ... ... .... 381-7 | 381-9 381-6 
Specific volume ... .. 2-26 | 2-290 2-316 
Heat in water ... _— 354-9 355-5 
Latent heat 845 843-2 850-2 
Total heat ... 1197-8 1198-1 1205-6 
Entropy of water ... ... — 0-5437 0-5444 
Entropy of steam ... .. | _ 1-5456 1-555 





It will be noticed that agreement is reached very 
closely indeed as regards temperature, while there is 
only approximate unanimity as to all the other 
figures. In fact, with only one exception all the 
quantities have slowly increased with time. 

To the practical engineer the whole affair may at first 
sight appear simply as cheese-paring. Take the case 
of the latent heat and the total heat. Messrs. Smith 
and Warren’s figures are roughly half of one per cent. 
greater than those of Messrs. Marks and Davis, and 
about 1 per cent. greater than those of Clark. Is 
this minute difference of any real practical conse- 
quence ? The answer to tihs question is, we think, 
of little importance, because the aspect of the tables 
implied in it seldom arises. In nearly all practical 
applications of the steam tables we have to deal not 
with one entry alone, but with the difference between 
two quantities. As an example, consider the high- 
pressure cylinder of a compound engine receiving 
steam at 200 1b. and exhausting at 100lb. Assum- 
ing the steam to be dry initially and also finally, how 
much heat energy is being given up by the steam in 
the cylinder? The answer, of course, is found by 
subtracting the total heat of steam at 200 Ib. from the 
total heat at 1001b. According to Clark’s figures in 
the above table, 16.4 British thermal units are given 
up per pound of steam; according to Marks and 
Davis, 11.8; and according to Smith and Warren, 
13.8. These figures show differences, not of 1 per 
cent. or so, but of something nearer 20 per cent., a 
discrepancy too big to be neglected in most cases. 

We have little criticism to offer on this new volume 
of tables. The general plan is well conceived and 
carried out. There are in all eightd istinct steam 
tables. The first gives the properties of steam in 
pound Centigrade units on a pressure base extending 
from 0.1 Ib. to 300 Ib. per square inch. From 0.1 lb. 
to 5 lb. the increments of, pressure are by tenths of 
a pound, a fact which should interest those design- 
ing steam turbines. Thereafter the increments are 
by 1lb. The second table is similar to the first, but 
is on a Centigrade temperature base ranging from 
25 deg. Cent. to 210 deg. Cent. by steps of 1 deg. 
The third and fourth tables give data relating to the 
specific heat of steam. The remaining four tables 
follow the same style, but employ Fahrenheit units 
—a prudent concession to national bad habits, as 
Sir J. A. Ewing puts it in the introduction which he 
has written to the book. A Mollier chart in British 
units is included at the end of the volume. 

Preceding the main part of the work will be found 
a chapter by the authors on the derivation and appli- 
cation of the tables. The matter here involved is 
very mathematical ; it turns almost entirely on the 
theory of partial hifferentials. We feel certain 
nothing would be lost by suppressing it, while some- 
thing might be gained by making the book less fear- 
some-looking to those lacking mathematical know- 
ledge. Not one person in a hundred of those likely 
to use the book will be able to follow the reasoning, 
and those who can will if possible stuhy it in the 
original in Professor Callendar’s Royal Society paper. 
We notice the employment of the term “ rank”’ as 
the name for the unit of entropy on the British system 
of units. Although not very euphonious, it carries 
with it a certain historical recommendation. A 
definition of the unit to which this name is thus given 
might be included with advantage somewhere in the 
book. Finally, we can see no reason why the entropy 
of water should throughout the tables be given to four 
places of decimals and that of steam only to three. 


SHORT NOTICES. 


Electrical Engineering for Mechanical and Mining 
Engineers. By H. J. 8. Heather. London: The Electrician 





Publishing Company, Ltd. Price 9s. net,—The electri- 


fication of mines has undoubtedly had the effect of causing 
many mechanical engineers to take an interest in electricity, 
and from time to time much has been written with the 
object of assisting purely mechanical men who have been 
suddenly called upon to take charge of electrical machinery. 
The book now before us has been written for this purpose. 
It is the outcome of a series of lectures which the author 
delivered before the resident mechanical engineers in 
charge of the machinery in the gold mines of the Wit- 
watersrand, South Africa, where electric power is now 
used in place of steam. When the change was made, 
these men were seriously handicapped owing to their small 
knowledge of electricity, and the author therefore pre- 
pared a series of twenty lectures on electrical engineering, 
and these form the basis of the present volume. The 
matter of these lectures, it is stated, has been carefully 
revised and amplified in order that the book may prove 
useful not only to resident engineers and managers of 
mines, but to mechanical engineers generally, and all 
who are responsible for the operation of electrical 
machinery. The book should certainly prove of value 
to the class of man for which it has been written, for it 
gives a very good insight into the subject of electrical 
engineering. It deals with alternating and continuous- 
current generators and motors, and enters into many 
problems associated with the working of electrical instal- 
lations, 

Coal and the Prevention of Explosions and Fires in Mines. 
By John Harger. Newcastle-upon-Tyne: Andrew Reid 
and Co., Limited. Price 3s. 6d. net.—So much has already 
been written upon the subject of coal dust explosions that 
one is at first inclined to believe that a volume such as 
this could contain very little fresh information. Dr. 
Harger, as some of our readers doubtless know, holds 
certain decided opinions on various aspects of the matter, 
and has already striven hard to convince others of their 
practical importance. He it was, it will be remembered, 
who first put forward the suggestion that the safety of 
our mines would be immeasurably increased by ventilating 
them with air robbed of a certain percentage of its oxygen. 
In other words, he believes that if we were, so to speak, 
to return to the conditions of the old bad ventilation 
days and use air containing 17 per cent. of oxygen, no 
material difference to respiration would be noticed and 
the chances of a fire-damp or coal-dust explosion would 
be greatly reduced or entirely eliminated. This and 
similar matters personal to the author will be found duly 
set out and discussed in the book, and are by no means 
its least interesting portions. Elsewhere, he relies on the 

and facts of others, but all connected with mine 
management and mining work owe him a debt for the 
careful way in which he has compiled and analysed 
the scattered results of the numerous investigations which 
have been and still are being conducted on this vital 
subject. 

Home University Library: An Introduction to Mathe- 
matics. By A. N. Whitehead. London: Williams and 
Norgate. Price 1s.—The title of this book and of the 
library to which it belongs would lead one to expect a 
volume intended primarily for beginners in mathematics. 
In reality, those who do not already possess a considerable 
store of mathematical knowledge will find, we fancy, the 
greatest difficulty in following Dr. Whitehead through the 
pages of his work. Something more than a history, 
something less than a formal treatise, the volume under 
another title would make a direct appeal to the mathe- 
matical expert, but the beginner will only be confused by 
this attempt to teach him what we may call the meta- 
physics of mathematics before he has learnt its elementary 
practical rules. The author treats of such subjects as 
the abstract nature and symbolism of mathematics, of 
generalisations of number, of functions, of periodicity in 
nature, of the foundations of the calculus and other matters. 
To those who have to apply their mathematical knowledge 
to the solution of practical problems, the volume will 
bring enlightenment on the other, the philosophical, 
side of the science. The chapter on the differential 
calculus is particularly well done. The author’s lucid 
discussion of the difficulties centring round the conception 
of “infinitely small” intervals is by itself a valuable 
contribution to mathematical literature. 


The Development of the Incandescent Electric Lamp. By G. 
B. Barham. London: Scott, Greenwood and Son, price 5s. 
net.—The author provides an immense amount of informa- 
tion concerning the development of electric lamps, and also 
describes various methods of making filaments. It is 
certainly a book that should appeal to all who are in any 
way interested in the subject, and particularly those who 
are associated with the manufacture of electric lamps. 
Tt deals with some of the early forms of incandescent lamps, 
the carbon filament lamp, improvements in the carbon fila- 
ment lamp, the “‘ metallised ” filament, tantalum and the 
tantalum lamp, tungsten and tungsten ores, the tungsten 
lamp, the Just-Hanaman method of making filaments, the 
colloidal method of making filaments, the Amalgam and 
plating methods of making filaments, methods of making 
filaments from powdered tungsten, Messrs. Siemens and 
Halske’s methods of making lamps, the discoveries of 
Herr Zerning and others, Osmium and the Osmium lamp, 
silicon and the Helion lamp. We know of no other book 
that gives so much up-to-date information relative to the 
manufacture of the old and new forms of lamps. 


Electric Photometry and Illumination. By H. Bohle. 
London: Charles Griffin and Co., Ltd.—This is a treatise 
on light and its distribution, photometric apparatus 
and illuminating engineering, and is primarily intended 
for second-year engineering students. It should, however, 
prove useful to others interested in illuminating engineering. 
The author points out that until recently this is a subject 
that has been sadly neglected, and directs attention to 
the fact that whereas one finds scores of books on 
contrivances for the production of light, such as electrical 
machinery, very few have been produced on photometry. 
This is quite true, and we feel sure that there are many 
who will welcome the book which Mr. Bohle has written, 
for it deals with the subject of illumination in a very 
thorough manner. There are chapters on units and 
standards, radiation and its effects, photometric apparatus, 
light flux and distribution, testing electric lamps, the 
design of reflectors and shades, and illuminating engi- 
neering generally. 


Testing Fault Localisation and General Hints for Wiremen. 





By J. Wright. London’; Constable and"Co., Limited, {price 
1s. net.—This little book gives a brief summary of some 
of the orthodox tests, which can be conducted quite easily 
by the average wireman, and in most instances without 
the aid of complex or expensive apparatus. It is a book 
that can be conveniently carried in the pocket and referreg 
to when difficulties arise. Obviously it is not a text-book 
on electrical testing, for no attempt has been made to 
explain the theory of the various tests described. It is q 
book which has been written for the practical man and 
others desirous of learning something about practical test. 
ing. The various tests are described in a simple and 
straightforward manner without the aid of mathematics. 

Electricity Made Plain. By G.R. Peers. John Heywood, 
Limited, Manchester, price 1s. net.—As the title implies, this 
is a book intended for the use of those who are anxious to 
learn a little about electricity and its uses. The reader 
is not expected to have had a scientific training or to 
possess any knowledge of the subject. It is a book that 
ean be understood by anyone of average intelligence, and 
should stimulate a desire for further study. It should, 
moreover, help the reader to understand the advantages 
of using electricity, and should he the means of assisting 
to increase its employment for various purposes. The 
book is written in an entertaining manner and contains 
many illustrations. 
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WATER BLOW IN STEAM ENGINES. 


Warer blow accidents, which during the last few years 
have been so frequent with steam engines, have had such 
serious consequences that there is hardly any need to insist 
on the imperative necessity which exists for engine builders 














sion gave the test engine a much accelerated speed when 
the belt was taken off its fly-wheel. 

The boilers, of which there were three, were arranged 
as shown in Fig. 2. Two of them were of the Bailly-Mathot 


type, each having a heating surface of 120 square metres 
—about 1292 square feet—and working at a pressure of 
The third 


eight atmospheres—125.6 lb. per square inch. 











































































































L l L 








near the engine were opened the engine could be con- 
trolled by the other valve. 
The tests were divided into three distinct series. 


FIRST SERIES. 
Throughout this series the piping was arranged as 


' first described, but there was branched to it the delivery 
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to make a deep study of the causes which bring about such 
accidents. 

In order to determine with the required exactitude what 
these causes are it is necessary actually to provoke an 
accident of the type in question in an engine. The 
undertaking is on this account difficult and onerous, and 
until recently no engine builder has been willing to make 
the requisite sacrifice of time and money to arrive at an 
exact knowledge of the genesis of water blow. 

Recently, however, the well-known Belgian firm, La 
Société des Ateliers de Construction, H. Bollinckx, of 
Brussels, which has for many years now held a leading 
position amongst continental engine builders, determined 
to carry out a special series of tests on an engine set apart 
for the purpose. These trials, which were carried out by 
members of the firm’s staff in the presence cf Messieurs 
Vingotte and Dubois, directors of ** Association pour la 
Surveillance des Chaudiéres a Vapeur,” of Brussels, have 
given some interesting results, which have pointed so 
conclusively to the real causes of water blow that they 
should go far towards the elimination of this evil. 
> The tests were carried out with a single-cylinder engine, 
drawings of which are given in Fig. 1, and the leading par- 
ticulars of which are as follows : 

13. 73in. 


!¥ameter of cylinder 350 mun, 


Stroke os 700mm, = 27. 56in. 
Speed, revolutions per minute 158 
Admission pressure of steam 7} atmospheres — 110.25 1b. per sq. in. 


Normal indicated horse-power 


The steam distribution is by means of horizontal balanced 
valves, the admission valves being provided with trip 
gear and the exhaust valves being positively worked. The 
trip gear of the admission valves is controlled by a centri- 
fugal governor which allows of a variation in the degree of 
admission of from 0 to 55 per cent. The lead of the exhaust 
valve is 10 per cent. of the stroke and the compression is 
25 per cent. of the stroke. The clearance spaces only 
represent 3 per cent. of the useful volume of the cylinder. 
During the whole of the tests the regulation of the distri- 
bution remained the same. The engine was designed to 
work with saturated steam, and its cylinder body and end 
covers were jacketed and supplied with live steam. 

In order to observe the effect of the admission of water 
into the cylinder by way of the admission valve the engine 
during the tests was not worked condensing, but exhausted 
to atmosphere. Moreover, in order to allow of the 
ready escape of water coming from the cylinder discharge 
piping with a diameter of 170 mm.—nearly 7in.—and with 
a fall towards the exterior of the engine-house was installed. 
Then, too, to render the observation of the condensed 
vapour more easily carried out the vertical portion of the 
atmospheric exhaust pipe was removed so that the vapour 
was discharged at ground level. 
were also made so as to minimise as far as possible any 
damage which might be brought about during the tests. 
For example, it was arranged that water blow could only 


take place at the rear end of the cylinder, the admission | 


valve to the front end being put out of gearsothat the engine 
only worked single acting. Besides this, the water blow, 
had it taken place, would have blown off the end cover 
of the cylinder, which for this reason was only secured by 
three bolts. Moreover, stops held in position by girders 
were made to butt up against the cover. 

The fly-wheel of the engine was coupled by belt to a 
pulley keyed on the main shafting of the works, which is 
driven by a large engine. The governor of the engine under 
test was provided with a lever so that it could be readily 
controlled by hand and all degrees of admission obtained. 


Special arrangements | 





Fig 1—SINGLE-CYLINDERED ENGINE USED IN THE TESTS 


boiler had internal furnaces, a heating surface of 60 square 
metres—nearly 646 square feet—-and worked at the same 
pressure. These boilers were connected to a steam main, 
from which branched the piping for the works engine and 
that forthe engine under test. 
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Fig. 2—ARRANGEMENT OF THE PLANT 


of the trials only the first and third boilers mentioned were | 


at work. 
The piping leading steam to the engine under test had 


| an internal diameter of 110 mm.—4.33in.—and a length 


| Westinghouse pump drawing cold water. 


During the first portion | 


| through the shafting and belt. 





Se 


Swain 


pipe of a boiler feed pump. This was a double-acting 
It had the 
following dimensions : 


Diameter of plunger 70mm. = 2.75in. 
Stroke of plunger os oe ce 6 (oe SO. = 6. 
Strokes per minute nr ae 200 


Test No. 1.—The engine was started with very little 
steam and was run up to speed by the works engine acting 
The pump was then started 
up and delivered its water into the steam pipe. This water 
after having traversed the cylinder jacket, the valves, and 
the cylinder itself, came out in a constant stream through 
the exhaust pipe, which was half filled with it. Nothing 
abnormal happened to the engine. 

Test 2.—During this test the degree of admission 
was increased slowly and progressively, the pump being 
still kept at work. This method of working gave the same 
result as Test No. 1, and the working of the engine was not 


| interfered with, 


Fig. 3 gives reproductions of indicator diagrams taken 
during these tests. The back pressure to be observed in 
certain of these diagrams results from the fact that the 
mixture of steam and water coming from the exhaust 


| valve being more dense than the dry steam the cylinder 
| does not empty itself as quickly as if dry steam were being 


employed. 


Test 3.—The belt was taken off the fly-wheel. The 


| engine worked then with no load, and naturally its speed 


ran up when the admission was increased. In spite of this 
the water admitted with the steam escaped in the same 
way as in the preceding tests. No shock of any kind was 


| produced in the cylinder or in the gear. 


SECOND SERIES. 


A pocket with a volume of approximately 50 litres— 


| say, 11 gallons—was found in the pipe supplying steam 


This was connected by means of a pipe 


to the engine. 
At this time it 


with the water cylinder of boiler No. 3. 


| was boilers Nos. 1 and 2 which furnished steam to 


the engine. Boiler No. 3 was isolated and was worked 


| at a higher pressure than the others. The arrange- 
| ments were such that it was only necessary to open a 


valve fitted in the connecting piping to fill the steam 
pipe with water, and this condition of affairs could be 
brought about as quickly as and to the extent desired 
even to completely emptying the boiler. A level indicator 
in the lower part of the pocket allowed the movement of 


| water in the steam pipe to be taken account of. 


Test 4.—The engine having been run up to speed the 


| valve was quickly opened so as completely to fill the 
| pocket with water. 


In contrast with what had taken place 
in the preceding tests the water having passed through 


| the cylinder and its valves, passed away through the exhaust 
| pipe, not in a continuous stream, but in successive pulsa- 


tions. The pulsative movement of the water in the engine 
steam pipe could readily be followed by inspecting the 
water level indicator. 

Test 5.—During this test the valve was opened in such 
a manner as only to half-fill the pocket in the steam pipe. 
The water coming from the exhaust pipe was still in pulsa- 


| tions, though the volume discharged was less, and an exam- 


ination of the indicator allowed observation to be made of 


| how the steam pipe emptied and half filled itself periodi- 


cally. 

Test 6.—This was more decisive, in the sense that, after 
having run the engine up to speed the valve controlling 
the delivery of the water into the steam pipe was opened 
as rapidly as possible, and in that the entire steam - 
The 


When there was full admission the engine, although running | of about 10 m.—say, 32ft. Qin. 
empty, kept its speed when the belt was kept on, since the | the steam main and another near the cylinder of the engine. 

main shafting was driven by a much more powerful engine | This arrangement was made so that the engine might be | spouts. 
than that under test. On the other hand, this full admis- | started up if required from a distant point, for if the valve | between 60ft. and 70ft. 


There was one valve near | as well as the cylinder jacket were filled with water. 

| discharge in this case was in the nature of a series of water 
The first discharge was hurled to a distance of 
This was accompanied by a 
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shock in the exhaust piping which occasioned a rupture at 
a joint, the two pipes being forced apart about 25 cm. 
one from the other. A moment or two later there was 
another water spout, part of which escaped from the pipe 
where it was broken. The engine was then stopped and 
the exhaust pipe repaired. On the same test being again 
tried the water was always discharged in successive bursts. 
During this experiment, which, it may be said, did no 
harm whatever either to the cylinder or the gear, the degree 
of admission was altered by hand and it was demonstrated 
that the greater the admission the larger were the bodies 
of water discharged. 
THIRD SERIES. 

In this series it was desired to observe the influence of 
the entrance of water into cylinders without jackets so 
as to be in a position to draw conclusions as to what would 
happen with high superheat, just as the preceding tests 
had enabled this to be done regarding jacketed cylinders 
——that is to say, with engines working either on saturated 
steam or on steam only slightly superheated. 

With this end in view the cylinder and the steam supply 
pipe were modified in such a way that the steam was 
delivered direct to the admission valve, and the piping 
which ordinarily led the steam to the jacket was discon- 
nected so as to be certain that the jacket was isolated. 

Test 7.—With the installation arranged in this manner 
every test that could be thought of was made. First of 
all the pipe taking steam to the engine was progressively 
filled with water until it was completely filled. Then 
again the engine was started after this steam pipe had been 
completely filled with water while it was standing still. 
At another time the steam pipe was quickly filled with 
water after the machine had been run up to a speed above 
the normal. All these tests were made with varying 
degrees of admission from zero to the maximum. 

In every instance water was discharged from the exhaust 
pipe, but nothing abnormal happened to the engine and 
not the smallest noise was apparent in the cylinder nor 
could the least shock in the gearing be observed. 

The only conclusion which could be arrived at, having 
regard to the results of these tests, was that all the water 
which enters the cylinder of a steam engine during the. 
period of admission is ejected during the period of exhaust 
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_ or at the moment when the load is greatly reduced. Messrs. | 


°2. Slight myection | 


can only occur when the exhaust piping is not quite empty | 
of water. If it be not empty the water may find its way | 
back into the cylinder, especially when the engine is run- 
ning light, when the pressure of the steam at the end of the 
expansion may be lower than the pressure in the exhaust 
pipe. : 

Precaution.—Place at the foot of the vertical column of 
the exhaust pipe a receiver of large capacity so that the | 
water may collect in it, and take care to empty this pocket 
frequently by means of a syphon or in some other manner, 
This, it is pointed out, is what the firm of Bollinckx has 
done for the last twenty-five years. | 

In small installations exhaust steam is sometimes used | 
to heat the boiler feed water. This, of course, shows some | 
economy, but in order to avoid accidents it is indispensable | 
that the feed heater should be well designed. So as to 
reduce the cost of installation certain small users employ 
as a heater a common receiver into which all the exhaust 
steam is led. This primitive system has a very low effi- | 
ciency and may be very dangerous if the precautions | 
necessary to prevent the water from getting into the engine | 
exhaust pipe are not taken. If not taken the water may 
find its way into the cylinder when the engine is running | 
light and fatal results occur. 

(B) Single-cylinder condensing engines.—Two examples 
have to be considered :—(a) in which the engine and con- | 
denser are on the same level, and (6) in which the condenser | 
is below the engine. 

In the first case water can accumulate in the piping | 
between the condenser and the cylinder, for this piping, | 
which frequently bends upwards at its two extremities, | 
forms a pocket. Water brought in with the steam 
together with that which may accumulate in this pocket 
may, unless precautions are taken to get rid of it, be 
drawn into the cylinder and bring about water blow. Such 
an accident may occur when the engine is being started 


Bollinckx have for many years past fitted a steam loop to | 
condensers of this type so as continually to empty this 
pocket. An accident might also occur if the machine | 
were started up on atmosphere and if at this moment the | 
exhaust pipe were not empty. 

It is generally the case that water blow in an engine | 
of this type is caused by the defective working of the air 
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will be no water to wash away the lubricant from tho 
interior of the cylinder and thus to encourage seizing, 

It should also be noted that water coming from the boiler 
which has passed through the cylinder or cylinders may 
accumulate in the receiver or in the exhaust Piping if the 
precautions indicated have not been taken. Such an 
occurrence often takes place when engines are supplied 
with steam through a pipe which is not prvoided with 
an emptying device, or if this device is acting badly. 
The water can then accumulate in the exhaust piping and 
can be sucked into the cylinder or cylinders during the 
period of exhaust. 








THE ESSENTIALS OF SAFETY IN COAL 
MINING. 

GrEaT interest was shown by the members of the North 
of England Institute of Mining and Mechanical Engincers 
in the presidential address delivered by Mr. W. C. Blackett 
at the meeting in Newcastle-upon-Tyne on Saturday last, 

Mr. Blackett has done yeoman service for the mining 
industry, especially with reference to the coal dust problem 
and rescue work, and bis utterances are always original 
and suggestive, with a spice of daring. These character- 
istics were particularly noticeable in the above address 
and produced much comment and friendly criticism, 
both in the form of written communications, which were 
read at the meeting, as well as by speakers. 

The address was full of ** points,” but the following two 
may be selected as being of especial interest. Mr. Blackett 
pronounced a panegyric on the virtue of incombustiblo 
dust as the panacea for coal dust explosions, admitting, 
however, that it was quite possible that there might ho 
other expedients—as distinguished from preventive: 
which in certain circumstances would prevent ignition 
but these have not yet been tested, and would, as a matter 
of fact, be unnecessary if incombustible dust were used, 
on the principle that the greater contains the less. Herein 
lies the gist of one of the * points,” which is distinct], 
daring. Mr. Blackett contends that a mine can be made 
and maintained in a state of incombustibility by the 
proper application of incombustible dust alone, and arcies 
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through the exhaust pipe without causing any damage | 
to the engine, whatever may be the quantity of water | 
entering and whatever may be the load of the engine at | 
the moment. This assertion supposes, of course, that, 
as is now generally the case, the exhaust valves are placed 
at the bottom of the cylinder. 

This peculiarity, which it was wished to prove by tests 
under all possible conditions, Messrs. Bollinckx explain by 
the fact that the duration of the period of admission is 
rarely longer than half the stroke of the piston, whereas 
the period of exhaust extends over nearly the whole of the 
return stroke of the piston and also because the passages 
to the exhaust valves are larger than those to the admission 
valves, regard being had to the different speeds of steam | 
allowed for in either case. 

It may be suggested that the water might enter a cylin- 
der more quickly than it could escape, seeing that it would 
be forced forward by the difference between the pressure 
in the interior of the cylinder and that of the boiler. This, 
Messrs. Bollinckx explain, is not the case, for at the moment | 
when the admission valve opens this difference of pressure | 
is insignificant. At that moment the compression is 
highest and in modern engines the pressure in the cylinder 
at the end of the period of compression is practically equal | 
to the initial steam pressure. 

The ejection of water from the cylinder is also favoured 
hy the difference in pressure between that in the interior 
of the cylinder and that in the exhaust pipe, and it is to be 
noted that if this pressure is low for a light load—that is 
to say, for a small admission—the quantity of water which 
can reach the cylinder is also less for the same reason. 

Having regard to the foregoing, Messrs. Bollinckx point 
out that it can be said that for water blow to occur it is 
necessary that water should enter the cylinder by way of | 
the exhaust passages during the period of exhaust. It is | 
requisite, therefore, in order to avoid water blow, to pre- 
vent the water which may be in the exhaust pipes from 
entering into the cylinder when the exhaust pipes are open 
and remaining in the eylinder when the valve closes. 

Having come to these conclusions Messrs. Bollinckx 
then proceed to enumerate the following causes which | 
may bring about water blow in all kinds of steam engines, 





and to point out the precautions to take so that such an | 
eventuality may be avoided in every case :— | 
(A) Single-cylinder non-condensing engines.—Water blow 
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pump, which may, for instance, have lost one or more of 
its suction or discharge valves. The delivery of the pump 
may then considerably diminish, though meanwhile the 
water is coming in with the same rapidity. The excess 


| of water may then rise towards and even enter the cylinder 


and cause water blow. 

Accidents often follow a mistake on the part of the 
driver, who, for example, on slowing up his engine prior to 
stopping, may forget to close the water injection cock 
of the condenser. In this case also the delivery of the 
pump diminishes because of the slowing up of the engine 
while the quantity of water reaching the condenser remains 
the same. Hence the water is sucked into the cylinder, 
which acts as a pump because it is getting no steam. 

Precautions.—Take care to drain the exhaust piping 
at the lowest point. Install a vacuum breaker worked by 
# float actuated by the level of the water tending to get 
back to the cylinder, this apparatus automatically break- 
ing the vacuum in the exhaust piping. If the type of 
engine permit of it, provide also an apparatus controlled by 


| the governor which will automatically reduce the vacuum 
| as and when necessary. 
| arrangements successfully prevents water blow. 


The combination of these two 


(C) Compound condensing engines.—So far as the low- 


| pressure cylinder is concerned the conditions to be observed 
| are the same as those necessary for single-cylinder con- 


densing engines. As regards the high-pressure cylinder 
water blow may be produced by reason of the inefficient 
working of the receiver emptying apparatus or of the bad | 
working of this appliance. 

Precautions.—These are the same as those laid down for | 
single-cylinder condensing engines, but the receiver should 
also be provided with a pocket of large capacity in which 
the water may collect, this pocket being fitted with an 
emptying arrangement which is certain in its action. 


GENERAL REMARKS. 

If it be true, as is shown in the foregoing, that a water 
blow cannot be occasioned by water entering the cylinder | 
by the steam supply pipe, it is nevertheless advisable | 
either to insert in this pipe a water dryer which may | 


| retain any water coming over from the boiler, or to drain 


this pipe in some other appropriate manner. By doing 
this the consumption of steam will be reduced, since the | 
steam will reach the cylinder dry, and, moreover, there 


that if this be done many of the restrictions now placed upon 
mines should be removed. ‘* Would it not be wise for 
Government to say: * Now, every colliery which puts 
its ways into a state of incombustibility may be relieved 
of all the restrictions which apply to dry and dusty mines.’ 
In other words, this is a recommendation that all the eggs 
should be placed in one basket. This is plausible, but is 11 
wise ? It is a very different conclusion from that arrived 
at by Monsieur Taffanel, the Director of the Coal Dust 
Investigations in France. 

In reviewing the work conducted at the Liévin Exper! 
mental Station during 1907--10, M. Taffanel came to the 
conclusion that even though the methods described in the 
experiments foreshadowed the probability of success, the 
serious nature of the catastrophe to be feared was such as t” 
necessitate the superposition of precautionary measures, 
in order to reduce to a minimum the probability of tl 
occurence of an explosion. 

A colliery explosion is truly an awful affair, and the 
obligation to use every reasonable means to prevent its 
occurrence, which is entailed upon all responsible authori 
ties, far transcends the requirements of the law and 1s 
essentially of a moral nature. It is true that in Aisop’s 
fable of the cat and the fox, the cat, with her one shift, 
escaped, while the fox, with his thousand shifts, was torn 
in pieces by the hounds. But the fox’s repertoire, unfor 
tunately, did not include running up a tree. 

The other point in Mr. Blackett’s address touches 4 
matter of considerable interest. Mining engineers have 
lately received a startling shock to their preconceptions 
by a@ serious proposal which has been made to reduce 
deliberately the amount of oxygen normally present in 
the ventilating current of a mine, in order to prevent gas 
and coal dust explosions. The author of this astonish- 
ing proposal defends it from attack, from a physio- 
logical point of view, by contending that, provided 
a man breathes the same weight of oxygen, it 
does not matter how much nitrogen there may be 
with it. In other words, aman may with equal benefit 
breathe 17} per cent. of oxygen at sea level as 21 per cent. 
at an altitude of 5000ft., because in each case there i= 
exactly the same weight of oxygen. This view apparently 
has the support of such eminent physiologists as Professor 
Haldane and Dr. Leonard Hill, but Mr. Blackett thinks 
that a misconception exists. Admitting that the mech- 
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anism of respiration is, within certain limits, regulated by 
the percentage of carbonic dioxide present in the cavities 
of the lungs, and not by the percentage of oxygen, there 
still remains the question as to whether the fact that men 
can work during the comparatively short periods of 
experiment in air containing a reduced percentage of 
oxygen, is conclusive proof that they can continue to do so 
under the normal conditions of underground labour. 
‘Taking, generally, one cubic foot of normal air as consist- 
ing of 21 per cent. of oxygen and 79 per cent. of nitrogen, 
it would weigh at normal temperature and pressure 
0.0807 lb. and would contain by weight 23.15 per cent. 

or 130 grains—of oxygen and 76.85 per cent.—or 
434 grains—of nitrogen. 

Again, taking 900ft. as the equivalent of one inch of rise 
or fall of the mercury barometer, one cubic foot of air at 
sea level would become about one and a quarter cubic 
feet at an altitude of 5000ft. One cubic foot of air at 
that altitude would therefore contain about 104 grains of 
oxygen and 347 grains of nitrogen. Now, one cubic foot 
of air at sea level, modified so as to consist of 17} per cent. 
of oxygen, and 82} per cent. of nitrogen by volume would, 
contain by weight 108 grains of oxygen and 466 grains of 
nitrogen. So, although the weight of oxygen is practically 
the same in each case the effective bombardment of the 
lung surface by the molecules of oxygen is interfered with 
by molecules of nitrogen corresponding to 347 grains on 
the mountain top and 466 grains in the artificially modified 
air respectively. 

\s Mr. Blackett contends, man’s lungs have been evolved 
through countless thousands of years to deal with 21 per 
cent. of oxygen by volume, and the molecules of oxygen 
have always been obstructed by the same relative number 
of molecules of nitrogen, whether at an altitude of 5000ft. 
or in the bowels of the earth. 

{t will, we think, require more satisfactory proof than 
has so far been produced to satisfy mining engineers and 
the miners themselves that work can be efficiently and 
healthily performed, except for comparatively short 
periods, under conditions which were clearly not contem- 
plated by Nature. 

These are two only of the “ points ”’ with which Mr. 
Blackett’s address bristled, but they are of vital import- 
ance in their relation to the trend of mining as it appears 
at the present day. Great and fundamental changes are 
heing proposed or foreshadowed, and the future prosperity 
of the coal mining industry in this country will largely 
depend upon the deliberate caution with which the adop- 
tion of these changes is entertained. 








A LOAD-LINE COMMITTEE. 


(HE President of the Board of Trade has appointed a 
Committee to advise him as to the attitude which should be 
adopted by the British representatives at the forthcoming 
International Conference on Load-line, and for that pur- 
pose to inquire and report whether, and if so, in what 
respects, the tables of freeboard, revised in 1906, need 
further revision in the light of the experience gained since 
that date of their practical working and effect. 

The Committee is constituted as follows : 

Sir Philip Watts, K.C.B., F.R.S. (Chairman), Adviser on 
Naval Construction, Admiralty. 

Mr. Westcott S. Abell, Professor of Nava! Architecture, 
University of Liverpool. 

Mr. W. David Archer, Principal Ship Surveyor, Board of 
Trade. 

Mr. Archibald Denny, LL.D., Chairman of the Committee 
on Bulkheads and Watertight Compartments. 

Mr. John Gravell, Chief Representative for the United 
Kingdom, Bureau Veritas. 

Mr. J. Foster King, Chief Surveyor, British Corporation 
for the Survey and Registry of Shipping. 

Sir William E. Smith, C.B., late Superintendent of 
Construction Accounts and Contract Work, Admiralty. 

Mr. 8S. f. P. Thearle, D.Sc., Chief Ship Surveyor, Lloyd's 
Register of British and Foreign Shipping. 

Captain A. H. F. Young, Professional Member of the 
Marine Department, Board of Trade. 

The secretary to the Committee is Mr. C. J. O. Sanders, 
of the Board of Trade, 7, Whitehall-yardens, S.W., to 
whom all communications relating to the work of the 
Committee should be addressed. 








THE INSTITUTION OF CIVIL ENGINEERS. 


COASTAL SAND TRAVEL NEAR MADRAS HARBOUR.* 
Ky Sir Francis J. E. Sprinec, K.C.I.E., M.A.I., M. Inst. C.E. 


‘T'HIs communication forms a supplement to the author’s paper 
on “The Remodelling and Equipment of Madras Harbour,” 
presented to the Institution in 1912, and discusses the important 
engineering problems arising out of the movement of sand along 
the south-east coast of India, to which brief reference was made 
in that paper. 

Since the harbour was begun in 1877 a triangular area of 
sand, about 260 acres in extent, has formed. with a base of 
about 9000ft. extending southward from the south break- 
water to the mouth of the river Couum, and with a side, along 
the breakwater, of about 2000ft.; while south of the Couum 
about 114 acres more have accreted, in a strip along the shore. 
Simultaneously there has been erosion of the shore for more 
than three miles north of the harbour. 

With regard to the sources of the sand, the author points 
out that on the 400 miles of coast between Ceylon and the 
mouth of the Kistna, three important sand-bearing rivers run 
into the sea, besides many of smaller size, and that all these 
rivers erode granitic and laterite lands up to within 50 or 100 
miles of the west coast of India, carrying during the rainy months 
immense quantities of sand seaward. 

The only currents running northward of any value for sand- 
carrying purposes are to be found in April, when o it at sea they 
run at 1} to 24 miles per hour. Southerly currents run during 
the months September to January, at a velocity varying 
hetween 1 and 3 miles per hour, the strongest being in October, 
November, and December, when the waves from the north-east 
are flinging the sand southward. Hence current action has 
comparatively little to do with the formation of the accretion, 
which is composed, for the chief part, of sand too coarse to be 
carried far in suspension by velocities which, close in-shore, do 





* Abstract of a paper read at the ordinary meeting of the Institution, 
on Tuesday, April 15th. 





not exceed one-half those stated. But these currents must be 
given credit for carrying some quantity of the finer particles, 
such as mud and the more impalpable sorts of sand, with which 
the wave-churned water may happen to be laden, and which, 
before the eastern face of the harbour was closed, used to cause 
silting-up of the old entrance at the rate of Ift. loss in depth 
annually. 

The author states that the accretion is due chiefly to the net 
effect of two kinds of oblique wave action, of which one partially 
neutralises the other. On the coast there exist in different 
seca of the year two classes of waves, one, during the preva- 
ence of the south-west monsoon, rolling in on the land with a 
somewhat northerly trend, at the most perhaps 30 deg. out of 
parallelism with the general line of the shore ; and the other, 
during the prevalence of the north-east monsoon, rolling in on 
the land with somewhat of a southerly trend, and also at the 
most 30 deg. out of parallelism with the shore. The along- 
shore currents aid also by transporting such fine particles of 
sand and mud as are churned up by the waves and held in sus- 
pension in the water; and the net result in time is that a 
projecting obstruction, such as the artificial harbour, finds an 
accumulation of coarse sand piled up on.its south side, while at 
its north side there is erosion. If this accretion is allowed to go 
on without interruption sooner or, later.sand_ will be carried past 
the seaward face of the breakwaters to the north, until, at some 
not very distant date, the entire shore in the:locality finds itself 
seaward of the harbour. It is very important to the Port 
Authority to arrive at some judgment as to when this alarming 
action is likely to cause practical trouble, and what chance 
there is of deferring the trouble. 

Practically speaking, the sand which forms the accretion in 
question is of a kind of which about 20 per cent. passes through 
a 100-mesh sieve, 75 per cent. through a 70-mesh sieve, and the 
remaining 5 per cent. does not pass a 70-mesh sieve. 

With regard to the quantity of sand moved annually, the 
sand caught in the trap south of the southern arm of the harbour 
has now been measured for just one-third of a century, with the 
result that the accretion has averaged nearly 20 million cubic 
feet, or 1 million tons, per annum. In other words, in order to 
neutralise the flow of sand a 1000-ton dredger, making four 
trips a day to sea, would have to work for 250 days in the year. 

From cross sections of the accretion taken periodically the 
author has deduced that if the same annual quantity of sand 
continues to enter the trap as heretofore it will take about 
forty years, or until the year 1952, before the sand shows at low 
water at the old entrance. After that, unless something is done 
meanwhile to stop it, the northward flow of the sand will begin 
to affect seriously the present harbour entrance, requiring for its 
removal the full work of a powerful modern dredger. 

The author puts forward tentatively the theory that when 
a line of coast is so orientated that the seasonal waves of greatest 
force and duration roll in on it at right angles, there will be, in a 
general way, but little continuous driving of its river sands 
sideways, and therefore full liberty to the rivers to form deltas. 
Whereas, when a line of coast is so orientated that during their 
worst and longest spells the waves break in on it obliquely the 
tendency will be for growing deltas to be washed away to one 
side or the other of the river mouths. 

An important factor in the question of sand movement is the 
combined influence of the tropical sun and prevailing winds 
on the wet sand cast up near high water line by surface waves 
The wet sand left by the falling tide is dried with extraordinary 
rapidity by the hot sun and is carried inland by the prevailing 
inshore wind, so leaving room for the advent of new sand to be 
swept in from alongshore on the next tide by the surface waves. 
In Madras the sun and wind action in question is responsible 
for raising the accretion to a useful height well above high 
water. 

About 245 acres have been eroded on the north side within 
3 miles of the harbour, and where land is valuable this erosion 
has been stopped by riveting the shore. Some sand is caught 
on the north of the harbour as the result of the prevailing waves 
of the north-east monsoon. The quantity appears to be roughly 
about 27,000 tons per annum, and so far as it obstructs the 
fairway this is undoubtedly an element to be reckoned with. A 
fairway fully 800ft. wide will always have to be kept open by 
the help of dredging, in so far as it is found to be choked by the 
south-moving sand, as well as by the fine current-borne sand 
brought round from the south. 

In conclusion the author remarks that it may perhaps be 
argued that had sufficient openings been left in the shore ends 
of the harbour arms the sand would travel through and out at 
the other side. But in his opinion, nothing of the kind would 
happen, because through the } mile of harbour there are no 
waves of a strength adequate to lift the sand, or possessing an 
along shore trend adequate to move it north or south. Any 
such opening, therefore, would, within a season or two, be closed, 
and untold mischief would probably have taken place meanwhile 
in the shallowing of the harbour. 








LETTERS TO THE EDITOR. 
{We do not hold ourselves responsible for the opinions of our 


Correspondents.) 


SUPERHEATED STEAM: ITS EFFECT UPON CYLINDER 
POWER IN PRACTICE. 


Sir,—My diagrams were drawn up some six months ago for 
the purpose of investigating the rate of decrease of the tractive 
force with increase of speed and of displaying the effort expended 
in the propulsion of the various engines referred to. Each curve 
represents on an average, say, one hundred different records, 
and is intended to conform to the full power results obtained at 
the various speeds. 

I make the combined area of the two high-pressure cylinders 
of Class 640 to be 709 square inches, the area of the high-pressure 
cylinder of Class 630 to be 225 square inches, and that of its 
low-pressure cylinder to be 562 square inches. The length of 
stroke is the same in each case, so that the cylinder volume of 
Class 640 is about 34 times that of the high-pressure and 1} 
times that of the low-pressure volume of the compound type. 

I do not quite follow Mr. King’s argument based on the state- 
ment that Class 640 have cylinders 68.2 per cent. larger in area 
and volume than the one live steam cylinder of Class 630. 
Nor do I understand why the efficiency of superheated steam 
as @ practical working fluid should be affected by its lesser power 
potential as compared with an equal volume of saturated steam, 
in the absence of conditions which confine one to the use of 
similar volumes. Preference for saturated steam is not justified 
by the isolated fact that one may “‘ get forrarder”’ on a pint 
of it than upon the same measure of the more diluted—or 
dilated—alternative, nor is it reasonable to reject superheated 
steam solely on the ground that one must make a larger package 
of one pound weight of it. 

It is fairly certain that no smoke tube direct-fired superheater 
has yet led to any increase in boiler efficiency, nor does the 
effectiveness of superheated steam depend upon its capability 
for producing a pretty diagram nor for developing the greatest 
power in cylinders of least size; it simply carries its load of 
thermal units in such form that fewer losses are experienced in 
its passage through the cylinders and a greater proportion 
is converted into useful work. 

Mr. King has done good service in demolishing a tendency to 
exaggerate the possibilities of superheating, but undue insistence 
upon the relatively unimportant matter of comparative volu- 
metric effectiveness does not render the line of argument 
impregnable. J. D. TwinBERRow. 

Gateshead, April 9th. 





A MATHEMATICAL CURIOSITY. 


Sir,—-At last Friday’s meeting of the Institution of Mechanica 
Engineers one of the speakers—Mr. Wingfield, 1 believe 
exhibited a diagram whereon was shown one of Messrs. Trevi- 
thick and Cowan’s curves plotted logarithmically. The first 
portion of the logarithmic curve was given as a straight line 
having an angle of slope of 1.74. This line continued until 
the abscissa reached the value 76.4. At this value a “ critical 
point ” occurred, and the curve continued as a straight line, 
but with a different slope. The value of the tangent for the 
second portion of the curve was given as 2.41. On reference 
to Fig. 6 in the paper it will be found that the original curve 
is something like an inverted parabola. It is a ‘“‘ smoothed” 
curve, and at no point does it exhibit any visible discontinuity. 
I would therefore like to ask whether any curve which is 
continuous when plotted on the Cartesian system can possibly 
be discontinuous when plotted logarithmically. In other 
words, is the mathematical conception of continuity dependent 
upon the system of co-ordinates which is adopted ? : 
London, April 7th. Dera Y. 


AN AERONAUTICAL INSTITUTION. 

Sm,—At the suggestion of several aviators, engineers and 
flying pupils seriously interested in aeronautical science, I have 
undertaken to try and organise on or near one of the principal 
flying grounds an Institution, provided with a specially fitted 
laboratory and various testing apparatus, where students of 
aeronautics could study and discuss questions of theoretical 
and practical interest. The value to aeronautical science of 
the discussion and study of aeronautical problems in the special 
‘‘ atmosphere ” of an aerodrome cannot be over-estimated. 

I should, therefore, be much obliged to you for your courtesy 
in publishing this letter, which will enable me to get into touch 
with all those whom the matter may interest. 

. Burn DESeLEDs, 
Lecturer in Aeronautical Engineering at the University 
of Sheffield and at the Polytechnic, London. 

London, April 7th. 


HYDRO-AEROPLANES. 
Sir,—Let us hope that a frigid and calculated opposition will 


| be offered to the absurd term ‘* water plane,” which some organs 


of the popular press are trying to introduce. TEcHNIC. 

April 15th. 

[We do not think that between “ waterplane ” and “ hydio- 
aeroplane,’ which term our correspondent apparently prefers, 
there is much to choose. If ‘‘ waterplane” is absurd, “ hydro- 
aeroplane ”’ is clumsy. We have ourselves suggested the term 
“*hydrovol” for this class of flying machine, and although 
perhaps etymologically indefensible, it at least has the quality 
of brevity and a freedom from ambiguity.—Ed. Tue E.] 


? 


THE BOILERS OF THE ANDREA DORIA. 


Sir,—In reading the interesting article by your Italian corre- 
spondent on the launch of the Andrea Doria, appearing in your 
issue of the 11th inst., we notice that the boilers for this vessel 
are described as of the Blechynden type. We, however, beg 
to state that the boilers for both the Andrea Doria.and the sister 
ship Duilio are of the latest Yarrow type, having been designed 
by our firm, and the principal parts having been constructed at 
our works. For Yarrow anv Co., Limited, 

Scotstoun, Glasgow, April 15th. 

WATER CIRCULATION IN INTERNAL COMBUSTION 
ENGINES. 

Sir,—It seems to be a common thing to call the genera 

method of water circulation used with gas engines “‘ thermo- 


syphon.” This name is to be found in most books upon the 
gas engine. I would submit that the correct term is “ thermo- 
gravity.” Why “syphon ” is brought in is not clear, for there 


cannot be any syphoning action. If the complete plant were 
placed in a vacuum the circulation woull continue. 
London, April 10th. E. J. Davis. 








BOOK OF REFERENCE. 





“THe China Year-book, 1913,” which is edited by 
Messrs. H. T. Montague Bell and H. G. W. Woodhead, 
and published by George Routledge and Sons, Limited, 
at 10s. net, contains a mass of statistics regarding the 
Republic of China which possess considerably more than 
a passing interest. It is true that a great deal of the 
information has but little, if anything, to do with engineer- 
ing, but there is much of it that has, and much also which 
should prove valuable to those proposing to do business 
with this interesting country. Amongst other matters, 
railways, roads, waterways, bridges, ports and telegraphs, 
geology, climate and meteorology, minerals, mines 
and mining, Customs, shipping. &c., are dealt with, and 
the text, of whatever subject it deals, is eminently readable. 
This is but the second appearance of “ The China Year- 
book,” but already it has assumed the position of being an 
exceedingly useful book of reference. 











A PAPER entitled ‘‘ Some Notes on the Design and Eco- 
nomy of Diesel Oil Engines ” was read by Captain H. Riall 
Sankey before the Association of Engineers-in-Charge 
on April 9th. Comparing the cost of running Diesel 
| engines with other prime movers, the author pointed out 
that the condensing steam engine can for short periods 
give as much as 50 per cent. above the rated power, whilo 
non-condensing steam engines and the Diesel engine 
can give 10 per cent., but the gas engine can usually only 
do its rated power for short periods, and about 85 per cent. 
continuously. Taking the case where an average load of 
200 horse-power and a maximum of 300 horse-power for 
short periods is required, and the total running hours 
3000 per year, the following total annual costs were given : 
Non-condensing steam plant, £1445; condensing steam 
plant, £1056; oil engine, £1055; gas engine suction 
| producer, £1006; gas engine pressure producer, £996 ; 
| Diesel engine, £932; overtype superheated condensing 
| plant, £879. In this connection interest on capital was 
| taken at 5 per cent., and stores, labour, maintenance, 
| repairs, and depreciation and fuel cost were taken into 
| account. The latter costs per ton were taken as: Oil, 
42s.; coal for pressure producers, 18s.; coal for suction 
producers, 28s.; coal for steam boilers, 18s. Only 120 tons 
of fuel are required for the Diesel engine, while 1022 tons 
are required for the non-condensing steam plant, 
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SHEARING MACHINE 


BRADLEY AND CRAVEN, LIMITED, WAKEFIELD, ENGINEERS 

















A LARGE SHEARING MACHINE. 


THE accompanying engravings represent a large shearing 
machine recently designed and constructed by Pradley 
and Craven, Limited, of Wakefield. The machine will 
admit lengths up to 7ft. and thicknesses up to gin. It is 
driven by @ 25 horse-power motor running at 1000 revolu- 
tions per minute. The first motion shaft runs at 250 
revolutions per minute and the second at 44. The shear 
blade moves at the rate of about 11 strokes per minute. 


The main shearer shaft is 7}in. in diameter, and is driven | 
4 > 


from both ends by machine-cut gearing, the pinions 
peing of mild steel and the wheels of cast iron. 
At the end of each stroke the shear head is arranged to 








FLASH LIGHT FOR RAILWAY SIGNALS. 


Ix our last issue we gave a brief notice of the demon- 
stration given at Wood Green on the 9th inst. of the 
A.G.A. flash-light railway signal by the Gas Accumulator 
Company (United Kingdom), Limited, of 2, Norfolk- 
street, W.C., and now by the courtesy of the same com- 
pany we are enabled to give the accompanying details 
of the signal mechanism. In passing, we may remark 


that we dealt somewhat fully with this question in our 
issue of March 22nd, 1912, page 295, and in THE ENGINEER 
for January 10th last, page 51, we described how the 
A.G.A, flash-light had been employed on the State 
Railways of Sweden. 
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KNOCK-OFF GEAR ON SHEARING MACHINE 


stop automatically in its highest position. This is effected 
by a clutch and knock-off gear. The clutch is of Croft 
and Perkins’ “ Rim” type, and is situated on the first 
motion shaft. The knock-off gear is illustrated in the 
accompanying line drawing. A shaft A acted upon by a 
spring plunger projects through the shear slide B, and at 
the front of the machine carries an operating lever handle. 
At its inner end it carries a pawl C. This pawl at the 
highest point of the stroke strikes against a lever D 
mounted on a short shaft E, which is journaled on the 
side of the left-hand frame. Immediately below the shaft 
Eis another and longer shaft F, also journaled to the frame. 
The two shafts are coupled together by the levers G, H 
and the link J. The shaft F carries levers K controlling 
the clutch collar L. It further carries a lever M, to which 
is attached a vertical rod N, on which a cylindrical cast 
iron weight is placed. The manner in which the gear 
operates to throw the clutch out of engagement at the top 
of the stroke is obvious. To restart the shears the handle 
at the front of the machine is pulled over so as to disengage 
the pawl C from the lever D and to allow the weight on the 
rod N to fall and operate the clutch shaft F. 








Fig. 1 shows a British distant signal equipped with 


this system. At the base is a protecting case a of sheet 


iron containing the cylinder b, which holds a supply of 


dissolved acetylene in sufficient quantity to last for two 
months. c is a pressure gauge for indicating the quantity 
of gas in the cylinder, and d is a stop valve in the head of 
the cylinder through which the supply is inserted at the 
manufactory and whence the gas flows to the pressure 
gauge, through the pressure reducing valve or regulator 
e and through a 63 mm. (jin.) steel pipe to the signal 
lamp. The cylinder can be placed in any position at the 
foot of the post that is most convenient, and it is im- 
material whether the post be of wood or lattice work. 
Outside the lamp there is a coupling f for joining up the 
steel pipe to a composition pipe 4 mm. (,%,in.) diameter. 
The latter is, as seen in the left-hand illustration, coiled 
to counteract the effects of vibration. The lamp 4g 
has been made suitable for and to comply with British 
signalling methods, having among other items the usual 
back light. To the post is attached a wedge-shaped 
bracket A for carrying the lamp. Inside the lamp is the 


flashing mechanism 7 to which the composite pipe is 
attached at k. 
Fig. 2 illustrates the flashing mechanism. 


The com- 


position pipe is A and the gas flows as indicated by arrows 
the small dotted upward pipe E on the left leads to the 
pilot light D which is in the centre of the main burner H 
and does not intrude upon the focal centre of the main 
flame. Access through the port B to the cylinder © jg 
controlled by a needle valve actuated by the regulating 
screw shown. The more the port Bis opened the ‘quicker 
the flow of gas to the cylinder and, consequently, as will 
be seen, the more frequent the occultations. The escape 
of gas from the cylinder through the port F and the pipe G 
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Fig. 1—DISTANT FLASH-LIGHT SIGNAL 


to the main burner H is controlled by the valve lever .J 
shown in section. This lever is hinged on the steel points 
K, K, and it is slightly magnetised so that when forced 
open it will snap back, and this gives a sharpness to th 
light. The gas gradually fills the cylinder C and then the 
diaphragm L is distended and draws down, through the 
links M and N attached thereto, the valve lever J and 
allows the gas to escape through the port F. The valve 
lever snaps back as soon as released by the diaphragm 
resuming its normal condition and the port F is closed. 
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Fig. 2—FLASHING MECHANISM 


The diaphragm is assisted back by the spring O. In the 
base of the mechanism is a lever P which being turned to 
the right or left raises or lowers the screw Q and so tightens 
or distends the diaphragm and increases or decreases 
the quantity of gas that escapes, which, of course, deter- 
mines the light period and, in conjunction with the needle 
valve of port B fixes the period of dark. 

As shown at the demonstration last week the needle 
valve and the lever P were set so that sixty flashes a minute 
were given and these flashes were 0.1 second in duration, 
and, of course, the dark period was 0.9 second. 
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AMERICAN RAILWAY ACCIDENTS. 
Tue quarterly bulletin for the three months ending June, 1912, issued by the Inter-State Commerce Com- 


mission, also gives the figures for the fiscal year ending June 30th, 1912. They are summarised below. The record | 


for the comparative period may be found in THE ENGINEE 


Servants on 


R for February 16th, 1912. 


Servants not | Other a 





| Passengers. | duty. on duty Trespassers. Total persons. 
Pe ame xs trespassing. 
| Killed. |Injured.| Killed. |Injured.| Killed. Injured. Killed. |Injured.| Killed. |Injured.) Killed. Injured. 
Collisions .. 6 | 4,716, 275 | 3,00) 6 s | 6 | ow] 2 | 80 | 378| 7,940 
Perailments yee titvetee PEs te 72 4,541 244 2,380 13 60 3 57 62 109 394 7,147 
Accidents to trains, cars, or eng’nes, except 
collisions, derailments, and boiler explosioas _ 128 13 722 1 13 4 125 4 11 22 999 
Pursting of, or defects in, locomotive boilers | 
rboiler attachments .. .. .. .. .. a» I 6 64 936 - - 85 | 1 65 978 
ee ae ee eee ception aie ae Reena taes ee SS EE = 3 
otal train accidents 139 | 9,391) 596 7,098 20 156 13 277 91 151 859 17,073 
* Grand total 318 | 16,386 2920 49,120 | 315 959 1198 5023 5434 | 5687 10,185 | 77,175 
| 








* Including accidents from all causes. In these 192 servants of the companies were killed whilst coupling and uncoupling, and 3236 injured. 


Another table in the annual returns gives the number of collisions and derailments for six years, from which it 


will be seen that while the number of collisions is less the 


those due to failures of roadway or equipment. 





rear 
butting ar 
trains separating 
miscellaneous 


Collisions, 


Total 


to defects in roadway, &c. 
defects of equipment Sieh eas fies 8 
negligence of trainmen, signalmen, &c. 
unforeseen obstructions of track, &c. . 
malicious obstruction of track, «c. 
miscellaneous causes R a oer Se 


Perailments due 


Total 


Grand total .. 


number of derailments is steadily increasing, especially of 























J 1919. 1911. 1910. 1909. 1908. 1907. 
Number, Number. Number. Number. Number. 
1,311 859 1,957 
G95 485 1,065 
418 386 695 
3 437 2,681 4,309 
5,483 5,861 4,411 8,026 
1,877 991 1,528 
3,847 2,362 3,178 
423 307 495 
412 331 387 
réi) 51 59 
1,581 1,421 1,785 
8,215 6,260 a 7,432 
13,698 11,865 ne 5,458 








STRESSES IN STAYED CYLINDRICAL SHELLS.* 
By C. E. STROMEYER (Member of Council). 


Makers of donkey boilers and similar vessels sometimes hope 
to increase the resisting power of the inner cylinders by securing 
them to the outer ones by means of stay bolts, but there is as 
yet no precise method of estimating the stresses which such 
an alteration will produce, and I have therefore attempted in 
the following brief inquiry to show how these estimates can be 
made. 

Imagine an annular space consisting of a small cylinder 
placed inside a larger one, with a number of holes drilled through 
both shells, and suppose that bars have been inserted into these 
holes, which bars are assumed to be perfectly free to move, 





Fig 1 


and will not allow water to pass ; then, on applying a pressure in 
the annular space, the two plates will separate from each other 
by an amount which can be estimated. If nuts are then 
serewed on to the ends of the stays, and these are subjected to 
tension stresses, the two shells will be drawn closer together and 
the bolts will elongate. Clearly, the screwing up of the bolts 
has the same effect on the shells as reducing the internal pressure, 
so that in our inquiry we may split up the available pressure into 
two partial ones, one producing circumferential stresses and 
changes of diameters of the shells, the other producing tension 
stresses and elongations of the stays. 

The sub-division of the available pressure into partial ones, 
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Fig. 2 


of which each one produces definite stresses and changes of 
form, is the principle on which the following inquiry is based. 
It will be best understood by a reference to Figs. 1 and 2, in 


which the black lines A, B represent part of the outer cylinder 


and C, D part of the inner cylinder. 

_ In Fig. 1, let E F be part of a section of an imaginary shell 
interposed between the inner and outer shells, all the stays being 
severed, as shown. In Fig. 2 the stays are not severed, but the 


plates are cut up into rectangles, A B being equal to the circum. | 


ferential pitch of stays in the outer shell and C D the pitch in the 
inner shell, The vertical pitch between the rows of stays is h. 
Assume that the rectangular plates h x AB, and h x CD, 
are water-tight but frictionless fitting square pistons in the 





* Institution of Naval Architects. 


casing shown in Fig. 2, and that the stay is also a water-tight 
frictionless fit in a hole in the centre of the casing. 

In Fig. 1, let r, and r, be the radii respectively of the outer 
and inner shelJs ; then the length of the stays is r, — 7}. Let n 
be the number of stays in each circumferential row ; then the 


angle a, Fig. 1, is ‘cs. and the pitches A B and C D, Fig. 2, 


are respectively — 


: Ne 6 aS 
2.72.sin ( — ) and 2.7r,.sin ( — ). 
n n 


The partial pressures p, and p, exist as shown in Fig. 1, 
and the partial pressures p, and p, exist as shown in Fig. 2. 
The two latter pressures are obviously related as follows :— 

py X AB=p, x CD, or % = 1, 

P3 2 
otherwise the plates and stays would move in one direction or 
the other. Let tj and t, be respectively the thicknesses of plates 
of the outer and inner shells, and let a be the effective sectional 
area of the bolt stay ; then if E is the modulus of elasticity we 


two cylinders are 72in. and 108in., so that r; = 36in. and 
rt, = 54in. The two circumferences are held together by rows 
of bolt stays, pitched l4in. apart. Each row has 24 stays. 


Therefore 
m = 2sin (253) = 0.261 
24 


and the circumferential pitches in the outer and inner shells 
are respectively 14.lin. and 9.4in. The thicknesses of the plates 
of the outer and inner shells are fin., and the bolt stays are 
l}in. effective diameter, so that the effective area a is 1 square 
inch. 

Seeing that the inner cylinder, if 14ft. high and unstayed, 
would be permitted to work at a pressure of 35 lb. per square 
inch, and seeing that flat plates with stays pitched l4in. by 9. 4in. 
as above, would be allowed a working pressure of 85 lb., it is 
probable that a stayed superheater of the above dimensions 
would be approved of for a working pressure of 35 + 85 = 120Ib. 
per square inch, unless the tube length be taken to be equal to 
the pitch of the rows of stays (14in.), under which supposition 
a pressure of 115 + 85 = 200lb. per square inch might be 
permitted. It will here be assumed that p = 120lb.; then, 
according to the above formula, the partial pressures are :— 


pz. 36[18. 0.261. 14 + 1. (86.4 + 57.6)] = 120. 1 (4666 


+ 2073). 
Ps = 120 . 6739 : 7553 = 120. 0.893 = 107.11b. per 


square inch. 


Py = Pp; 36: 54 = 107.1. % = 71.4 lb. per square inch. 
PP, = Pp— py = 120 — 71.4 = 48.6 lb. per square inch. 
—i = Pp — pz = 120 — 107.1 = 12.9 lb. per square inch. 


The stress in the stay bolt is S = pg x 14 xX 9.4: 1 = 107.1 
- 131.6 = 14, 094 lb., or 6.3 tons per square inch. The tension 
stress in the outer shell is S, = 48.6 x 54 x — = 4199 Ib., 
or nearly 2 tons per square inch. The compression stress in 
the inner shell is 8; 12.9 x 36 x — = 743 lb., or about } ton 
per square inch. 

It will thus be seen that the fitting of bolt stays very materially 
reduces the circumferential stresses in the two cylindrica! 
plates, but it must not be overlooked that the pull of these stays 
sets up the same class of bending stresses as in flat plates. 
Thus in the case of the outer shell we have {%in. plates and 
14in. by 14. lin. pitches, for which the permissible pressure would 
be 61 1b. per square inch if dealt with as being a flat plate. 
But the partial pressure p, is 71.4 lb., which creates a bending 
stress in the outer shell, which is 17 per cent. higher than that 
due to the permissible pressure of 61!b. As the circumferential 
stress S, intensifies the maximum bending stress near the stay 
holes by about 2 tons per square inch a rather high total stress 
is the result, and for a working pressure of 200 lb. the resulting 
stress might be deemed excessive. The permissible pressure on 
flat plates, stayed like the inner shell, is as previously stated, 
85 lb. per square inch, whereas the partial pressure p;, which 
produces bending stresses in this shell, works out at 107.1 Ib. 
per square inch, or 26 per cent. higher tham permitted by rules. 
In this case only } ton has to be added for the circumferential 
stress, but the total stress is certainly higher than intended. 

The severe tension stresses in the bolt stays and the severe 
bending stresses in both shells are due to the comparatively 
high partial pressures p; and p;. Modifications of the boiler 
scantlings and dimensions will alter these stresses. 

Thus, if the thicknesses t; and t, were to be increased by 
10 per cent., ps, and p, would be reduced by 3.4 percent. The 
stresses in the stay bolts would be reduced by the same amount, 
and the bending stresses in the plates by 20.2 per cent. If the 
diameter of the stay bolt were to be increased 10 per cent., 
resulting in an increase of 21 per cent. in its sectional area a, 
then p, and 7,, as well as the bending stresses produced by them 
in the plates would be increased 5.77 per cent., and the stress 
in the stay bolt would be reduced 12.6 per cent. These deduc- 
tions and a few others are summarised in the following table. 
They refer, of course, only to this particular superheater, having 
shells of 108in. and 72in. diameter. 





Changes of Partial Pressures and Stresses Due to Small Changes of Dimensions. 





























Resulting partial pressure changes. . Resulting stress changes. 
sehen —_—| =a | onan 
™ si es si | Tension, | Bending. Pe: Bending. | Tension. 
P ‘Per cent. Percent. Per cent. “Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
+ 10 per cent. plate thickness ...|) — 3-4 -— 3-4 + 28-3 + 5-0 — 38-4 — 20-2 + 16-6 — 20-2 | — 4.5 
+ 10 per cent. stay diameter ...! + 5-8 + 5-8 — 47-9 =~ 6§ | — 12-6 + 5-8 — 47-9 + 58 F = -$:5 
+ 10 per cent. outer radius, 7, | 4 1-3 - 7-9 — 11-2 | + 22-6 | no eee ee = 35-9 = ite | + “3-9 
+ 10 per cent. circumferential } | wits as : - | = _ 
. 5-2 | -126-3 | -— 22-3 + 39-4 | + 39-4 | -126-3 | + 39-4 | - 22-3 
} 
| 


+ 10 per cent. vertical pitches | 
| 


have in Fig. 2 an increase of length r. — 1, of stay bolt equal to— 


Py (Tz — |) h. 2.79. 8in 





3= = 
Ea (3) 
_ Palto — me: 2.7,. sin i=) ~~ ee 
Ea (nr 

In Fig. 1 the increase of the radius r, is 

See PE? 
- E . ty 
and the decrease of the radius 1, is 

8, = Pin? 
or ges 2 


For 2. sin zy write m = angular pitch of stays, which is 


| nearly equal to a. 
introduce values for— 


= r a Tr) 

A= Py NPV PP eH? -— Py =P - Ps 

ry 1; 

| then 
€ 5 = € (8, + 8) = 9; (12 - 1) hen = (° - ps7?) a (re 
a tT, to 
+ (p= py) a ME 
4 


Py? [ —7)m.h+ 


a 
a (ni)? 4 Tem h -" 
oe + = - (73 — 7) 





mined. 


In order to solve the above in terms of p,; 


y Be: "1 = (72)? (nP 
sale State be te a 


Here r;.m.h is the area of the portion of the inner plate 
| which is supported by the stay bolt of the sectional area a. 
| Having found p;, the values of p., p., and p; are easily deter- 


| steamers about thirty years ago may serve as an example. 


An annular superheater of a type which was quite common in 





Height of superheater, 14ft. The respective diameters of the 


When large departures from any previous design are to be 
made the changes in the partial pressures and in the stresses 
| ean be roughly estimated by a similar process to the above, 
| and subsequently more exact values can be obtained by using the 
formule, which, unfortunately, are rather too complicated for 
the direct fixing of the scantlings of stayed boilers. For instance 
in the above example the customary bending stresses in plates 
and tension stresses in stays will not be exceeded, while the 
circumferential compression stress will be reduced to nothing 
if the cylindrical plates are made jin. thick and the stays jin. 
diameter. With this thickness of plates, but with the stays 
removed, the permissible working pressure of the internal 
cylinder would be 68 lb.. It cannot therefore be said that stays 
are worse than useless; in any case they may be of service as 
safeguards against collapsing of overheated plates, and they 
may help to keep distorted furnaces in shape. Generally, 
however, it will be found that the fitting of stays to weak 
furnaces of donkey boilers intensifies rather than diminishes 
the stresses to which they are subjected. Estimates of the 
stresses in existing stayed donkey boilers should prove of interest, 
for in most cases they would reveal that the stays are subjected 
to higher stresses than 10,000 Ib. per square inch without failing, 
that the partial pressure p; on the inner cylinder is sometimes 
higher than the actual pressure p), resulting in circumferential 
tension stresses, and that both ps and p, are something much 
higher than would be allowed on stayed flat plates. Neverthe- 
less, as there are only three records amongst the Board of Trade 
reports of the explosions of boilers stayed in this manner, of 
which two were due to unknown over-pressures, it would not 
be advisable to condemn it merely because the stresses in these 
stays and plates are higher than those sanctioned in other 
parts of boilers. 








THIRD INTERNATIONAL CONGRESS ON 
REFRIGERATION. 


THE third International Congress on Refrigeration is to be 
held this year at Chicago, and it will be under the patronage of 
the President of the United States. 

The formal opening of the Congress will take place in Washing- 
ton on Monday, September 15th, at 10 a.m., when the delegates 
will be received by the President and addresses will be delivered 
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by the Secretary of the United States Department of Agricul- 
ture and other Government officials. The next day the dele- 
gates will leave for Chicago, arriving there on September 17th. 
At ll a.m. on Wednesday, September 17th, it is proposed to bold 
an official :eception in Chicago and in the afternoon of that day 
there will be organisation sessions of the six sections into which 
the Congress has been divided. In the evening an exhibition 
of perishable foods under refrigeration, machinery, materials, 
and supplies will be formally opened. 

It is proposed to hold half-daily sessions of the six sections 
from and including Thursday, September 18th, to Tuesday, 
September 23rd. The other half of each day will be devoted 
to visiting places of interest, such as the Union Stockyards, the 
Military Post, the Naval Training School, the works of the 
Illinois Steel Company, cold storage warehouses, ice p.ants, 
breweries, the sanitary district and other large electrical power 
plants, and large manufacturing establishments. 

A number of American technical societies, industrial asso- 
ciations, and commercial organisations have arranged to hold 
meetings at Chicago during the period of the Congress. The 
times of these meetings will be arranged so as not to clash with 
the hours set apart for the regula: sessions of the Congress or any 
of its sections, so that the delegates who desire to do so may 
attend the meetings of the other societies. 

On Wednesday, September 24th, there will be a meeting of 
the International Association of Refrigeration. The formal 
closing of the Congress will take place in the afterncon of that 
day. 

The presentation of papers to be discussed at the Congress 
is invited. Information regarding the conditions to be observed 
and all other particulars concerning the Congress may be obtained 
by application to the Secrétariat de l’ Association Internationale 
du Froid, 6, Avenue Carnot, Paris, 17e . 





NIGHT WORK FOR YOUTHS. 


We have received a copy of an Order recently made 
by the Home Secretary concerning the employment 
at night of young male persons of sixteen years and 
upwards. We reprint it in full as follows :— 


In pursuance of Section 59 of the Factory and Workshop Act, 
1901, I hereby rescind so much of the Order of the 4th May, 1903, 
as relates to the night employment of young persons in factories 
in which reverberatory or regenerative furnaces are used, and in 
pursuance of Section 54 of that Act I direct that the special 
exception by which a male young person may be employed during 
the night shall extend, so far as regards young persons of the age 
of 16 years and upwards, to that part of any factory in which 


REVERBERATORY OR REGENERATIVE FURNACES 


are used and are necessarily kept in operation day and night in 
order to avoid waste of material or fuel, subject to the conditions 
prescribed in sub-section (1) of the said section and to the follow- 
ing further conditions :— 

(1) The exception shall apply only to young persons 
employed in such processes requiring to be carrried 
on continuously throughout the night as are defined 
in the certificate of the Inspector hereinafter men- 
tioned. 

(2) Every young person employed in pursuance of the 
exception shall be submitted by the occupier to the 
certifying surgeon for the district once at least in 
every six months for examination at the factory, 
for which examination the like fee shall be payable 
by the occupier as for examinations for certificates 
of fitness in pursuance of the Act, and a register of 
such examinations shall be kept at the factory in 
the prescribed form and containing the prescribed 
particulars. 

(3) No young person who on examination is certified by the 
certifying surgeon, by signed entry in the register, to 
be unfit for such employment shall be employed 
again in pursuance of the exception without the 
—— sanction of the certifying surgeon entered as 
above. 

(4) No young person shall be employed in pursuance of the 
exception unless and until the occupier holds a 
certificate from the inspector of the district to the 
effect that provision has been made to his satis- 
faction for compliance with the conditions specified 
in this Order, which certificate shall define the pro- 
cesses to which the exception applies. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Tse Royat InstirvTion oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘* The Applications of Polarised Light,” 
by Dr. T. M. Lowry. 9 p.m. 

Tur INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s 
Gate, Westminster, S.W.—Presidential address by Sir H. 
Frederick Donaldson, K.C.B. 8 p.m. 


SATURDAY, APRIL 19ra. 


Tue INsTITUTION OF MUNICIPAL AND CounTy ENGINEERS. 
—Eastern District Meeting at the Building Trades Exhibition 
at Olympia. 

Tre Institution or Civit ENGINEERS.—Students’ visit to 
the Cuffley- Hertford extension of the Great Northern Railway. 


MONDAY, APRIL 2lsr. 


Tue InstiTuTE oF SaniTary ENcINEERS.—Caxton Hall, 
Westminster. S.W. ‘‘ House Drainage on the Continent,” 
by Mr. Frank R. Durham. 8 p.m. 

Tue Roya Socrety or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture (Lecture No. 1). “ Antiseptics and Disin- 
fectants,”’ by Dr. David Sommerville. 8 p.m. 

InstTITUuTION oF Crvit ENGINEERS, STUDENTS: MEETING.—At 
the Institution of Mechanical Engineers. ‘‘ Production of Steel 
Sections and their Application in Engineering Structures,” 
Mr, A. T. Walmisley. 8 p.m. 


TUESDAY, APRIL 22np. 


VEREIN DEUTSCHER INGENIFURE.—Visit to the works of the 
New Transport Company, Limited, Ingate-place, Queen’s-road, 
Battersea, S.W., to inspect automatic goods handling and sort- 
ing machinery. 5 p.m. 

Tue InstiTuTION oF Civit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s-gate, S.W. ‘‘ The Assuan 
Dam: Protection of Down-stream Rock Surface, and Thickening 
and Heightening,” by Mr. Murdock Macdonald, C.M.G. 8 p.m. 


WEDNESDAY, APRIL 23rp. 


THE Roya Society or Arts.—John-street, Adelphi W.C. 
“The Design and Architectural Treatment of Shops,” by Mr. 
F. Vaughan Lanchester. 8 p.m. 

InsTiTUTION oF ELectricaL Enctxnenrs (Brruinotam Locat 
Sect1ox).—-At the University, Bonrnbrook. Paper: ‘*On Phase 
Advancing,” by Dr. Gisbert Kapp. 7.30 p.m. 


Tue Juntor Institution oF EnGrneers.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. Paper : 
*** Modern Developmonts of Aeroplane Theory,” by Mr. A. Low. 
8 p.m. 


THURSDAY, APRIL 24rn. 


Tue InstiruTIon oF ELecrricai ENGINEERS.—Victoria 
Embankment, W.C. ‘* On Phase Advancing,”’ by Dr. G. Kapp. 
8 p.m. 


FRIDAY, APRIL 25ru. 


THe Norrs-East Coast Instirution OF ENGINEERS AND 
SHIPBUILDERS.—At the Lecture Hall of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. The 
discussion will be resumed on Mr. Cairns’s paper, ‘* A Compara- 
tive Trial between the Triple-expansion engine and Geared 
Turbines in Cargo Steamers,”’ at 7.30 p.m. 


Tue Royat InstirvuTion or GREAT Briratn.—Albemarle- 
street, Piccadilly, W. Paper: ‘“‘Meroé: Four Years’ Excavations 
of the Ancient Ethiopian Capital,” by Professor John Garstang. 
9 p.m. 


SATURDAY, APRIL 26rn. 


Tue Institution oF Locomotive ENGINEERS.—At Caxton 
Hall, Westminster, S.W. ‘‘ The Maintenance and Repair of 
Locomotive Boilers,” by Mr. W. J. Bennett (illustrated by 
lantern slides). 7 p.m. 

Tue InstiTuTION OF MunicrPaL AND County ENGINEERS. 
Eastern District meeting at the Assembly Rooms, Oak End 
Way, Gerrard’s Cross. 11.15 a.m., reception by Dr. J. H. 
Waters, chairman of the Sanitary Committee of the Eton Rural 
District Council. District business. Discussion on paper 
by Mr. A. Gladwell, “‘ The New Sewerage and Sewage Disposal 
Works at Gerrard’s Cross.” 12.15 p.m., proceed by motor 
omnibus to the Gerrard’s Cross Sewage Outfall and Puri- 
fication Works, which will be formally opened by Col. the Hon. 
W. Le Poer Trench, C.V.O., R.E. 2.30 p.m., drive to Beacons- 
field and Burnham Beeches. 


FRIDAY anp SATURDAY, APRIL 257TH anp 26rn. 


Tae Royat Sanrrary InstiruTe.—Provincial Sessional 
Meeting in the Council Chamber, County Council Buildings, 
Stafford, at 7.30 p.m., when a discussion will take place on 
‘The Milk and Dairies Bill,” to be opened by Dr. George Reid. 
On the Saturday, at 9.45 a.m., a visit will be paid to Siemens’ 
electrical works, and at 12 noon brakes will leave these works 
forthe Corporation-street school, where a description and practical 
demonstration of the ventilation of the Staffordshire type of 
school will be given by Dr. G. Reid, at 12.15 p.m. 


FRIDAY AND SATURDAY, MAY 2np anv 3rp. 


THE InstITUTION OF MUNICIPAL AND County ENGINEFRS. 
North-Eastern meeting at Newcastle-on-Tyne. Friday :— 
10 a.m., reception by the Right Hon. the Lord Mayor and the 
Sheriff ; district business ; paper by Mr. W. J. Steele, “* Notes 
on Municipal Works in Newcastle-u.pon-Tyne:”’’ paper by 
Mr. Hubert Laws, ‘‘ Newcastle Quayside Extensions:” dis- 
cussion on papers (which will be taken as read). 2.15 p.m., 
cruise down the river Tyne on the steamer Sir W. H. Stephenson, 





kindly placed at the disposal of the Institution bv the River 
Tyne Commissioners. Saturday :—10 a.m., paper by Mr. F. I. 
Morgan, ‘‘ Ouseburn Valley Works, Newcastle-upon-Tyne ; ” 
paper by Mr. J. McKellar, “‘ Newcestle-upon-Tyne Tramway 
Extersions ;” discussion on papers (which will be taken as 
read); 2 p.m., leave Town Hall and visit : Quayside, Ouseburn 
Valley Works, Benton Bank Bridge Widening and Tramway, 
Jesmond Dene. 


TUESDAY, MAY 20ru. 


METEOROLOGICAL Socrety.—Dinner at 
Shaftesbury-avenue, Piccadilly, 


the 


THE Roya 
Ws, 


Trocadero Restaurant, 
at 7.30 p.m. 


TUESDAY, JUNE 17ru. 


Tue IncorPorRaTED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment. 
Address of Mr. C. E. C. Shawfield. Paper: ‘‘ Prime Movers,” 
by Dr. S. Z. de Ferranti, and discussion, 10 a.m. Visits to the 
Corporation Electricity Works at West Ham and to the works 
of the London Electric Supply Company, Limited, at Dept- 
ford, at 2.30 p.m. 


WEDNESDAY, JUNE 18ru. 


Tue INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Eight annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Discussion, 10 a.m. At 2.30 p.m., 
visit to London Electric Railway Power Station, Lot’s-road, 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. 


THURSDAY, JUNE 19ru. 


Tue INCORPORATED Municipal ELECTRICAL ASSOCIATION.— 
Eighth annual convention. Visit to Kingston-upon-Thames. 
Special train from Waterloo at 10 a.m. Meeting at the Empire 
Theatre, Kingston-upon-Thames. Paper: “ Electric Vehicles,’ 
by Messrs. A. E. Seabrook, W. Watson, and R. J. Mitchell ; 
* Air Filtration,” by Mr. J. Christie, 1l a.m. River trip to 
Walton and Hampton Court, 3 p.m. 


FRIDAY, JUNE 20rs. 

Tue IncorPoraTeD MunicrPaL ELECTRICAL ASSOCIATION.— 
Eighth annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2Isr. 


THe INcoORPORATED Municipal ELEcTRICAL ASsocrATION.— 
Eighth annual convention. It is hoped it may be possible to 
arrange for a visit to the Metropolitan Water Board’s new pump- 
ing plant at Chingford. 10 a.m. 








Drummond BrotHers’ Dixner.—The annual dinner given 
by Drummond Brothers, Limited, of Guildford, to their work- 
people took place on the llth inst. A company numbering 
270 assembled for the occasion. In the course of the evening 
an extension of the works was foreshadowed and warm tributes 
were paid to the very friendly relations existing between the 
firm and those whom it employed. On behalf of the directors 
and the staff a presentation was afterwards made to Mr. R. 
Harris, the chief draughtsman, on the occasion of his marriage. 


Contracts.—The Corporation of Harwich has decided to 
construct the new landing stage—length 250ft.—in reinforced 
concrete on the Piketty system. The new reinforced concrete 
baths for the Corporation of Pontefract are also to be con- 
structed on this system.—Edward Bennis and Co., Limited. 
Little Hulton, Bolton, have received a repeat order from the 
Metropolitan Railway Company for its power station, Neasden, 
to re-link thirty-six grates with the Bennis-Miller-Bennett 
link, including change-speed continuous driving gear. The 
link is claimed to be particularly valuable where it is essential 





to burn slack or rough small as well as bette: class coals, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Belgian Strike and Midland Iron Trade. 

“Tr the strike in Belgium lasts long there will proba)|ly 
be a better demand for Midland bar iron ” was the leading note 
of Birmingham Exchange to-day (Thursday). Recently eo. 
tracts in the common bar trade have been less satisfact«:y 
than at any time this year. It has beea possible once agai), 1. 
obtain cheap supplies from Belgium of nut and bolt and huriile 
making iron, and this has resulted in the withholding of speci 
fications for Staffordshire mills, which, in the absence of foreiy), 
supplies, would have been given to Staffordshire makers, Pricey, 
have fallen as a consequence, and have now got down to £7 |i... 
or in some cases even lower, per ton. While the strike j;, 
Belgium continues this source of supply to local buyers jx 
necessarily closed, and the struggle may also very well diver, 
a certain amount of other business to this country. 





Hoop and Merchant Iron Prices. 

North Staffordshire makers of “crown” bars 
stated to be experiencing a decline in demand, but so far the, 
have not reduced their basis price of £8 15s. at out-ports. Sout), 
Staffordshire makers of merchant iron are unable to report a1, 
improvement since the quarterly meeting. There is still « 
scarcity of new business and a lack of specifications for deliver, 
against contracts, so that many of the mills are unable to beyi;, 
business before Tuesday night, thus reducing the working ti:« 
to four days a week. Makers are ready to encourage busin: 
by concessions up to 2s. 6d. per ton, and unmarked bars ¢:;, 
this week be had in abundance at £8 5s. per ton and under. 
The number of firms who will refuse anything below £8 7s. ti. 
or £8 10s. per ton is now getting less important week by week . 
Hoops are quoted £8 10s. to £8 12s. 6d., and on to £8 15s., accor: 
ing to reputation of firm. Gas tube strip is £8 10s., and slit ni! 
rods £9 10s. per ton. 


‘ ” 


are 


Bear Movement in Pig Iron. 

The bear movement in Midland pig iron continues, and 
it would be idle to deny its success. Quotations are still rela). 
ing, and smelters gravely confess disappointment. For week, 
past they have been expecting a revival of buying, and they 
thought it would certainly come by quarter day. However, 
little business has been put through, and offers are considerab|, 
below former quotations. It was reported on Birmingham 
market to-day (Thursday) that sales had been made in Nort) 
ampton grey forge iron as low as 64s, per ton. Generally, 
however, I am glad to be able to report prices were better 
than this, the range being about 66s. to 67s. per ton. Derby- 
shire forge iron was quoted on the Exchange 67s. to 68s. per ton, 
and South Staffordshire part-mine iron was weaker at 69s. to 
70s. North Staffordshire forge iron was 71s. to 72s., and best 
78s. to 79s. South Staffordshire common iron was quoted 
65s. to 66s. Best iron was 92s. 6d. to 97s. 6d. for all-mine 
Staffordshire hot-air sorts, 97s. 6d. also for foundry, and 130. 
for all-mine cold air. Ferro-manganese has been reduced 1) 
per ton, making the price now £11 10s. 


Thin Sheet Extras Advanced. 

The Staffordshire and Worcestershire Tinned Sheet 
Manufacturers’ Association has just taken the exceptional! 
course of raising the extras for the thinner gauges of best charcoal! 
and charcoal grades. The new prices will be as follows: 
14 to 20-gauge best charcoal, 34s. per cwt., or £34 per ton : 
ordinary charcoal, 32s. per ewt., or £32 per ton ; 21 to 24-gauge 
best charcoal, 36s. 6d. per cwt., or £36 10s. per ton ; ordinary 
charcoal, 34s. 6d. per cwt., or £34 10s. per ton ; and 25 to 27 
gauge best charcoal, 39s. per cwt., or £39 per ton ; and ordinary 
charcoal, 37s. per cwt., or £37 per ton. It is stated by the 
Association in explanation of what seems, at first, a remarkable 
step to advance prices when all the other departments of the 
market show decline, that the extras which are now superseded 
have been unchanged for something like the past twenty-four 
or twenty-five years. These extras were fixed when tin wa 
selling at no more than £100 or less per ton! The price of tin 
is now £226 10s. cash and £221 three months, so that valuex 
have considerably more than doubled. It was not, therefore, 
to be expected that makers could continue the old extra- 
indefinitely. The prices for coke unassorted will be :—14 to 
20-gauge, 27s. per ewt., or £27 per ton ; 21 to 24-gauge, 28s. 6d 
per ewt., or £28 10s. per ton ; and 25 to 27-gauge, 30s. per cwt., 
or £30 per ton. The basis price of Staffordshire and Worcester 
shire tin-plates is fixed at 26s. to 35s. per box best charcoal, and 
other sorts in proportion. 


a Shipments and Falling Prices in Galvanised 
ron. 

Galvanised iron occupies the remarkable position of 
falling prices side by side with growing shipments. Makers 
are assisted somewhat in their dilemma by lower values of spelter 
and steel half-products, which form their main raw materials. 
But the position remains most unsatisfactory. Prices are easy 
at from £11 12s. 6d. and £11 15s. to £12 for 24 w.g. sheets, 
f.o.b. Liverpool. The trade in black sheets, used by the gal 
vanisers for corrugating, is described as depressed, and prices 
are weak at :—Sheets of 20 w.g., £8 2s. 6d.; 24 w.g., £8 10s.: 
and 27 and 28 w.g., £8 17s. 6d. per ton. The shipments of 
galvanised corrugated sheets last month amounted to 60,605 
tons, of the value of £834,055. These figures compare with 
55,186 tons, the shipments of March, 1912, which realised 
£705,177. Two years since the March shipments totalled 
58,927 tons,and sold for £736,935. For the completed opening 
quarter of this year the figures come out at 181,918 tons, and 
£2,509,367. Last year to the close of March 176,869 tons were 
despatched overseas, of the value of £2,224,933, while in the 
first three months of 1911 the exports were 159,606 tons, wortli 
£1,988,056. 


Warwickshire Miners and Non-unionists. 

Last week I reported trouble on the Cannock Chase 
Coalfield over the non-unionist question at the pits. At the 
Warwickshire Collieries the same matter is, happily, fast settling 
itself. At some of the pits the non-union labour employed 
is practically nil, while at others it works out at from 5 per cent. 
to 15 per cent. It is explained that it is the colliers belonginy 
to the migratory class who cause most of the anxiety, but the 
officials of the men’s union seem confident of their ability to 
deal with any trouble that may arise. The total number ot 
miners employed in Warwickshire is about 16,000. They 
are now more prosperous than they have ever been, and in the 
course of a few weeks they are to receive another 5 per cent. 
increase, making in all 15 per cent. advance in twelve month-. 
But the impending increase is to be the last for the next three 
years unless something abnormal in the price of coal shoul 
oceur. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANcHESTER, Thursday. 
Pig Iron Continues Slow. 
THERE was a4 fair though not ye attendance on the 
Iron Exchange on Tuesday, but buyers showed no disposition 
to operate except for immediate requirements, and trading 
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uence ruled slow. Pig iron was very dull, with prices 
lround. Middiesbrough, open brands, and West Coast 
both showed lower figures as compared with last week. 
There was again no quotable change in either finished iron or 
steel. In manufactured copper sheets were 20s. per ton dearer, 
and tough ingot and best selected also showed an advance. 
Yellow metal fractionally higher. Sheet lead about unchanged, 
but English tin ingots showed a sharp advance. 


n conse 
weaker & 
hematite 


quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford- 
shire, 70s. to 70s. 6d.; Derbyshire, 71s. to 71s. 6d.; Northamp- 
tonshire, 728.; Middlesbrough, open brands, 72s. 6d. to 73s. 
Scotch: Gartsherrie, 80s. 6d. to 81s.; Glengarnock, 78s. 6d. 
to 79s.; Eglinton, 78s. 6d. to 79s.; Summerlee, 80s., delivered 
Manchester. West Coast hematite, 82s. to 83s. f.o.t. Delivered 
Heysham : Gartsherrie, 78s. 6d. to 79s.; Glengarnock, 76s. 6d. 
to 773.: Eglinton, 76s. 6d. to 77s.; Summerlee, 78s. Delivered 
Preston: Gartsherrie, 793. 6d. to 80s.; Glengarnock, 77s. 6d. 
to 788.; Eglinton, 77s. 6d. to 78s.; Summerlee, 79s. Finished 
iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d 
Steel: Bars, £8 5s.; Lancashire hoops, £8 15s.; Staffordshire 
ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.: boiler plates, 
£9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge work, 
£8 10s.; English billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, 
£5 17s. 6d. to £6; cold drawn steel, £10 5s. Copper: Sheets, 
£85 per ton ; small lots, 104d. per lb.; tough ingot, £77 to £77 5s.; 
best selected, £77 5s. to £77 10s. per ton ; copper tubes, 10§d.; 
solid drawn brass tubes, 8}d.; condenser tubes, 9}d.; brazed 
brass tubes, 94d.; rolled brass, 73d.; brass wire, 7j7d.; brass 
turning rods, 7}d.; yellow metal, 7{d. per lb. Sheet lead, 
£21 15s. perton. English tin ingots £233 to £234 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was rather 
smaller than usual, but business generally continued strong. 
While in house coal deliveries were again difficult to obtain, 
there was @ slightly freer feeling in slack. In shipping and 
bunkering coal holders were firm, and, although no official 
advance was recorded, higher prices were asked for open orders, 
Quotations: Best Lancashire house coal, 16s. 10d. to 18s.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
l4s. 7d.; sereened steam coal, 11s. 6d. to 13s.; slacks, 9s. to IIs. 
per ton at the pit. 


The Engineering Trades. 

There is not much change to report in connectioa with 
the state of trade in the local engineering industries. With 
the exception of the steam boiler and textile machinery builders 
nearly all branches remain well employed and at remunerative 
prices. I hear, however, on some hands that although firms 
have orders enough on hand to last for several months ahead, 
there is @ falling-off in the number of orders which are coming in. 
Fortunately labour troubles are few, and the state of employment 
was probably never better than at present—a remark which 
also applies to the cotton trade. 


Electric Lighting Scheme for Lytham. 

The Board of Trade has approved the application 
by the Lytham Urban District Council for an electric lighting 
order. A scheme has been prepared which, if adopted, will 
entail a capital outlay of £27,500. The neighbouring Council 
of St. Annes-on-Sea opposed the application and intimated that 
it was prepared to supply the Lytham area. 


The Municipal Undertakings. 

All the trading departments of the Manchester Cor- 
poration report satisfactorily with regard to the past year’s 
operations. The tramways department has made sufficient 
profit to contribute £100,000 to the rates, or 5 per cent. on the 
capital outlay. The nominal capital is £2,000,000, but this has 
been redu to £1,500,000. The gas department is contribut- 
ing £52,097 towards the relief of the rates, which is at the rate 
of 1}? per cent. on the capital employed in the undertaking, 
while a substantial sum has been added to the reserve and ample 
provision has been made for renewals. The gross profit was 
£260,226, which is a record. The residuals produced £239,000. 
A falling-off in receipts during the present year is anticipated 
owing to the reduction in the charges for gas, which has been 
referred to previously in this column, but £51,000 has been set 
aside to meet this reduction. The electricity department has 
contributed £24,500 to the city rates, in spite of the fact that the 
cost of coal advanced by £14,000. The output of electric cur- 
rent reached the total of 104,347 millions of units, against 
93,683 millions for the previous year, an increase of 11.383 
per cent. The income from the sale of current was £465,382, 
an inerease of over £37,000. 


The Engineers’ Club. 

At a meeting of the members of the above club, which 
was held on Tuesday last, it was pointed out by the chairman, 
Mr. D. Adamson, that the number of shares applied for in the 
proprietary company, which is to sublet the premises to the club, 
had been very disappointing. He urged upon the members 
the absolute necessity of taking up sufficient of the share capital 
to enable the committee to proceed with the letting of the con- 
tracts for decorating and furnishing the premises in Albert- 
square. Another meeting will be held on Tuesday, April 29th, 
when it is hoped the committee will be able to report that the 
necessary support of the members has been forthcoming. It 
only requires some £250 worth of shares still to be subscribed 
in order to make a start, and as there are several hundreds of 
members who have not yet come forward it would scarcely be 
creditable to the enterprise of Manchester engineers if this 
desirable scheme were to be allowed to die after having been so 
enthusiastically started upon. As I have previously pointed 
out, Manchester—one of the most important engineering centres 
in the world—has no institution which provides means for social 
intercourse and recreation among engineers, or premises for 
the holding of engineering meetings beyond the hotels, technical 
schools, and colleges. 


Barrow-In-Furness, Thursday, 
Hematites. 

There is not much new business being transacted in 
the hematite pig iron market, and consumers are not inclined to 
place large orders for the moment. Prices are, however, well 
maintained, with makers quoting 85s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. Makers continue 
to be in a strong position. They are well-off for orders and 
hold contracts that will keep them busy at the present rate of 
output for some time to come. The whole of the iron produced 
is going into prompt consumption, the immediate district 
accounting for a huge tonnage weekly. For special qualities 
of iron there is a good steady demand on home account, and 
something is being done with continental buyers. For this iron 
good prices are obtained. There is nothing being done in 
warrant iron, and it is seldom there is a quotation recorded. 
The stores of warrant iron represent 28,211 tons. 


Iron Ore. 

: The iron ore trade is without new features. There is 
# brisk local demand for all classes of ore, and on outside account 
& good steady business is being done, good shipments being well 
maintained. Prices are at last week’s rate, best qualities being 
easier in value at 26s. per ton, but good average sorts are at 
18s, per ton net at mines. The demand for Spanish ores is 
unchanged and regular supplies are arriving in West Coast 





ports. Best qualities of this class of ore are quoted at 21s. 6d. 
per ton delivered. 


Steel. 

There is in the steel trade a busy state of affairs to 
record. At both the Barrow Steel Company’s plant and at 
that of the Steel Combine at Moss Bay and the Derwent Works 
in West Cumberland there is plenty of life and orders are being 
turned out for home and colonial users. A good shipment of 
rails is being made from Barrow for Penang. The demand for 
rails is steady and prices are maintained, with heavy sections 
at £6 12s. 6d. to £6 15s. per ton. Light rails are at £7 12s. 6d. 
to £7 15s., and heavy tram rails, for which there is a fair demand, 
are at £7 17s. 6d. per ton. Smaller section steel, such as tin 
bars, steel billets, and hoops, are a fair business, tin bars being 
at £6 2s. 6d. and billets at £6 7s. 6d., a slight easing down. 
For steel ship plates there is a brisk demand on local as well as 
general home account, and ship plates are firm in price at 
£8 10s. per ton, with boiler plates at £9 5s. to £9 10s. per ton. 


Shipbuilding and Engineering. 

These trades are very busily employed. The Japanese 
battle-cruiser Kongo will leave Barrow this week end to undergo 
her speed trials. This is the only new craft being fitted out at 
Barrow Works at present, and it will be some time before the 
next launch takes place, as work is behindhand on several jobs, 
partly owing to labour and suchlike troubles. Last week the 

laters were out owing to a dispute over the rates of pay to the 
| sewed and helpers, the latter demanding an increase. Work 
has, however, again been resumed after three good days were lost. 
Vickers Limited are engaged in overhauling the Furness Railway 
cross-bay steamer Lady Moyra and in fitting a new main shaft 
in her. 


Fuel. 
There is a brisk demand for coal and good steam sorts 
are quoted at 14s. 6d. to 17s. 6d. per ton delivered. Coke is in 
strong demand at 29s. per ton delivered from the East Coast. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Conditions. 

So far as the amount of work on hand is concerned, 
the position of the iron and steel trades on the North-East 
Coast could scarcely be better. The ironmasters are full of 
work, and there is great pressure for deliveries in practically 
all branches. The Cleveland pig iron trade is in a very sound 
condition. The abnormal activity in the consuming trades 
has led to a continucus demand for iron and, although the 
make has been increased in all by upwards of 15,000 tons as 
compared with twelve months ago, the public store of Cleveland 
pig iron continues to be heavily drawn upon. The shortage 
of iron at present is very pronounced. The activity in the 
manufactured iron and steel trades appears to be as great as 
ever, though new business is reported to have been checked by 
the war and the disturbed political conditions in Europe. A 
settlement of the Near Eastern problems would no doubt clear 
the way for much more active business. 


Cleveland Pig Iron. 

Quietness continues to characterise the Cleveland pig 
iron market. There is still some speculative business passing 
in warrants, but transactions in makers’ iron are on @ very 
limited scale. The fact that holders of warrants are prepared 
to sell three months ahead at a big backwardation has a depress- 
ing influence on the market, and prevents forward buying. 
Notwithstanding the recently increased production of pig iron, 
the output is not sufficient fully to satisfy current needs, and 
the stock in the stores continues to be drawn upon. So far this 
month the stock has been reduced by 3213 tons. It is estimated 
that the make of pig iron in the Cleveland district during the 
first quarter of the year amounted to 709,000 tons. No. 3 
G.M.B. Cleveland pig iron is quoted at 66s. 9d., though business 
has been done at 66s. 3d. and 66s. 6d. No. 1 Cleveland iron is 
69s., No. 4 foundry 66s., No. 4 forge 65s. 6d., and mottled and 
white iron each 65s., all for early delivery. 


Hematite Pig Iron. 

The position in the East Coast hematite pig iron trade 
remains practically unaltered. Makers, without exception, 
are well off for orders, and the whole of the iron now being made 
is going into immediate use. There is an insistent demand 
for deliveries. To secure 500 tons for delivery this month on 
Teesside is out of the question, while 100 tons or over would not 
be obtainable till the middle of May. Such small lots of East 
Coast mixed numbers as can be had readily command 8ls. 6d. 

rton. Over May and June 81s. is quoted, and 80s. is the price 
ot delivery over the second helf of the year. It is possible that 
more furnaces would be put in blast if it were not for the present 
high cost of fuel. 


Iron-making Materials. 

Extreme quietness still characterises the foreign ore 
trade. Consumers, as a rule, have good stocks, and are not 
inclined to do business on the present high prices. The imports 
on contract are on a very large scale, averaging over 8000 tons 
per working day. The sellers’ quotation remains nominally 
at 21s. 6d. for best Bilbao Rubio of 50 per cent. quality. Coke 
is very firm, and medium furnace qualities are fully 25s. for 
prompt delivery at works. There is a shortage in supply so far 
as Durham coke is concerned. The price is very high, and 
reacts unfavourably on the iron trade. Yorkshire coke is now 
being offered in the district at prices around 22s. 6d., and some 
sales have been effected. 


Manufactured Iron and Steel. 

There is no abatement of activity in the finished iron 
and steel trades, manufacturers having orders in hand that will 
keep the works in full operation for months to come. They 
ean therefore afford to regard with less concern than might 
otherwise be felt the marked slackness in the volume of business. 
Buyers are said to be holding off in the expectation of a reduction 
in prices, but in this connection the present high cost of materials 
has to be taken into account. The quotations all round are 
maintained. Common iron bars are £8 l5s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; iron ship plates, £8; iron ship angles, 
£8 15s.; iron girder plates, £8 Be. 6d.; iron boiler plates, 
£8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, 
£8 12s. 6d.; packing iron, £6 15s.; light iron rails, £7; steel 
bars, basic, £8 ; steel bars, Siemens, £8 10s.; steel ship plates, 
£8 5s.; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, 
£7 17s. 6d.; steel sheets, singles, £8 15s.; steel sheets, doubles, 
£9; steel hoops, £8 2s. 6d.; steel strip, £8 ;, all less the usual 
24 per cent. f.o.t. Steel rails are £6 15s. and steel railway 
sleepers £7 2s. 6d. net f.o.b. Cast iron railway chairs are 
£4 10s. to £4 12s. 6d.; cast iron pipes, l}in. to 2in., £6 12s. 6d. 
to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 2s. 6d.; 
and cast iron columns, £7 to £7 5s. f.o.r. at makers’ works. 
The quotation for both iron and steel galvanised corrugated 
sheets, 24-gauge, in bundles, is £12 15s. f.o.b., less the usual 
4 per cent, 


Coal and Coke, 


The coal market is very steady, but without any import> 
ant price changes for prompt fuel, whilst forward dealing is in a 





: 


state of suspense, Most of the collieries are well supplied with 
tonnage, and “ turns ”’ all round are more or less heavy. Best 
Durham gas coal is quoted 16s. 3d. to 16s. 6d., while second 
qualities are 15s. 6d. Bunker coal is generally in good request, 
with a fair supply. Business has been done this week in ordinary 
Durham banlees at 15s. 3d. to 15s. 6d., and common kinds at 
16s. Coke is quiet, and quotations remain steady, foundry 
coke being 27s. to 27s. 61., blast furnace coke 25s., and gas-house 
coke 17s. 6d. to 18s. 


Shipbuilding and Engineering. 

The shipbuilding trade continues to be briskly em- 
ployed, and is likely to remain so for some considerable time. 
Great progress is being made with the construction of the new 
yard on the Tyne for Armstrong, Whitworth and Co., and it is 
hoped to have it completed by June. The firm is also extending 
the armour plate works at Elswick. Great activity characterises 
the work in the engineering departments, and an immense 
amount of work is in hand in the marine engineering, oil engineer- 
ing, and boiler-making branches. - 


Innovations on Tyneside. 

At the annual meeting of Armstrong, Whitworth and 
Co., Newcastle, on Monday, Sir Andrew Noble, the chairman, 
made the interesting announcement that the firm had now 
undertaken the building of submarines for the first time. Aerial 
navigation was also receiving attention. The firm was already 
building aeroplane engines, and as soon as arrangements could 
be made they proposed to build, not only aeroplanes, but the 
largest dirigibles. 


Cleveland Miners’ Wages. 

A meeting of the Cleveland mineowners and representa- 
tives of the men was held at Middlesbrough on Monday to 
consider the wages to be paid to the miners for the ensuing 
quarter, but no settlement was arrived at. The mine owners 
intimated to the deputation that the amount of advance to 
which the men were entitled under the last ascertainment, 
according to the usual formula, was 3.55 per cent. They offered 
that advance, and it was understood that the offer would be 
placed before the men in the district prior to the holding of a 
further meeting on Monday, April 28th. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Warrant Market Irregular. 

Tuer Clasgow pig iron warrant market has continued 
irregular since last report. The business done has for the most 
part been for fixed forward dates. and comparatively few 
transactions have been reported either for cash, one month, or 
three months. The price paid for the latter term still indicates 
the oversold state of the accounts, and to this extent the market 
is not so free as could be desired. Users of iron are purchasing 
only to meet immediate necessities, as no one seems able to 
forecast what is likely to be the future course of the market. 
Business has been done in Cleveland warrants from 65s. 6d. to 
6s. 03d. cash, 68s. 104d. to 66s. 3d. one month, and 62s. 9d. to 
62s. 3d. three months. Transactions have also taken place at 
66s. to 66s. 44d. for delivery during May. There is a steady and 
comparatively large demand for Cleveland iron for consumption 
in Scotland. The imports since the beginning of the year at 
Grangemouth now amount to 138,563 tons, showing an increase 
of 31,232 tons compared with the quantity received in the corre- 
sponding period of last year. 


Scotch Pig Iron Trade. 

The makers of Scotch pig iron report a fair inquiry 
and they are making good deliveries under existing contracts, 
so that an amount of iron about equal to the current output is 
going into use, and little or no additions are being made to stocks. 
There are ninety furnaces in operation in Scotland, compared 
with ninety-one last week. Consumers of iron are in many 
cases believed to be holding back their orders until a more settled 
state of the market. The prices of ordinary pig iron are in some 
instances 6d. lower. Govan and Monkland are quoted f.a.s. 
at Glasgow, Nos. 1, 75s.; Nos. 3, 73s. 6d.; Carnbroe, No. 1, 
78s.; No. 3, 74s.; Clyde, No. 1, 80s.; No. 3, 75s.; Calder and 
Summerlee, Nos. 1, 80s. 6d.; Nos. 3, 75s. 6d.; Gartsherrie and 
Langloan, No. J, 81s. 6d.; Nos. 3, 76s. 6d.; Coltness, No. 1, 
28s.; No. 3, 80s.; Eglinton, at Ardrossan or Troon, No. 1 76s.; 
No. 3, 74s.; Glengarnock, at Ardrossan, No. 1, 82s.; No. 3, 77s., 
Dalmellington, at Ayr, No. 1, 76s. 6d.; No. 3, 74s. 6d.; Shotts, 
at Leith, No. }, 80s.; No. 3, 7&s.; Carron, at Grangemouth, 
No. 1, 82s.; No. 3, 77s. per ton. There was a considerable 
improvement last week in the shipments of Scotch pig iron, 
4064 tons of which were sent abroad and 3139 coastwise. the 
total of 7203 tons comparing with 2177 in the corresponding 
week of last year. So far the quantity of pig iron sent to the 
United States is inconsiderable, and that to Canada is smaller 
than last year, but it is expected that the shipments to the 
Dominion will begin to expand with the freer state of the navi- 
gation. 


The Finished Iron Trade. 

There is little or no improvement in the malleable iron 
trade of the West of Scotland. Several works connected with 
the Combine are standing still, and a number of others have been 
working short time, not starting the week’s work until Tuesday. 
There is diiliculty in obtaining specifications. Prices are un- 
changed for the home trade on the basis of £8 10s. for crown bars, 
less the usual 5 per cent. discount, but it is reported that mer- 
chants have been obtaining some concessions for present orders. 
It is not yet apparent what effect the strikes in Belgium may have 
upon the trade, but should these be prolonged they may, at 
any rate, tend to neutralise present competition for export 
business, which is understood to be somewhat eagerly accepted 
just now at modified prices. 


The Steel Trade. 

There is no ahatement of activity in the steel trade. 
The main source of employment is the great demand that exists 
for shipbuilding material. ‘The amount of work on hand in the 
Clyde shipyards at present is very considerably larger than it 
was at this time last vear. Many of the vessels are well advanced, 
so that the call is mainly for ship plates. A large proportion of 
these are of the very finest steel for Government contracts, 
for which high prices are paid. ‘The amount of new work coming 
to hand is not so great. At some of the steel works a larze 
business is being done in structural material of various descrip- 
tions for export. It is reported that considerable orders for 
ship plates have recently gone to Germany, but it may be doubted 
whether such orders will continue now that the home makers 
are in a better position to give early delivery owing to improved 
railway facilities. 


The Coal Trade. 

There is great activity in the coal trade. The ship- 
ments have been extending and most of the collieries are well 
booked forward with orders. In view of the pressure in connec- 
tion with the coming Baltic season prices on the East Coast . 
have been advancing to some extent. The demand for steam 
coal has been good, and owing to the cold and unsettled weather 
house coal for home use has been selling very briskly at firm 
prices, moe 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Trade in an Excellent State. 

THE excellent state of trade in the heavy iron and steel 
industry of this district could not be better illustrated than by 
a fact which came to my knowledge from a good source this week, 
viz., that one firm alone had received as many as fifty new orders 
in one day. It is not, of course, to be supposed that all are 
doing equally as well, and the day referred to was presumably 
an exceptionally good one, but it is a clear indication of how 
sound the position is generally and how very far removed— 
as regards Sheffield, at all events—from any brea in the run 
of prosperity. All the big firms are fully booked with orders 
and the smaller concerns ort the same state of things. 
Naturally, a good deal of attention is being directed upon the 
politico-industrial struggle in Belgium, though it is not likely 
to affect this district very much, unless it be in the coal market, 
and should any attempt be made to keep works running on 
British coal and the stocks of pig iron known to have been 
accumulated run out, there might be a demand for pig iron also, 
though the high cost of importing both would make it almost 
prohibitive. If the strike be prolonged, it is quite conceivable 
that bar and girder makers in this district may be pressed from 
Belgium for supplies, though their hands are so full at present 
that such attention would be by no means welcome. 


Round the Works. 

Things are looking brighter in the cutlery trade, 
whilst in the heavy iron and steel branches fresh business is 
flowmg in very freely, one of the strong features, of course, 
being the amount of Admiralty work for the home and foreign 
navies. In this connection, some important contracts are in 
hand for the Japanese Government, including 22-ton and 24-ton 
forgings. One Sheffield firm has booked large orders for rivets 
for Portsmouth Dockyard, and for rivets in connection with 
oil fuel tanks at Portland, both being for the British Admiralty. 
At another place a heavy tonnage of fish-plates and nuts is in 
hand for the East Indian Railway, and at a third works a con- 
siderable quantity of engine blooms is being made for the Vulcan 
Foundry Company, at Earlstown. A local company is deliver- 
ing Swedish pig iron to the value of nearly £4500 to the order 
of one of the big home railways, and a second is making steel 
for the London Small Arms Company, Bow. Large contracts 
for steel are being executed for Coventry. A fine piece of work 
was turned out from Cammell, Laird and Co.’s Grimesthorpe 
Works the other day, namely, a 75-ton casting. It was hauled 
by traction engines through the streets to the Park Ironworks os 
Davy Brothers. This is one of two castings of equal size and 
weight to form the base of a 12,000-ton armour-plate bending 
press, which is now being built by Messrs. Davy, to be ultimately 
erected at Messrs. Cammell’s Cyclops Works. Three more 
castings have yet to be delivered, the second for the base and the 
two others to form the entablature. This press will be the largest 
of its kind in the world. A good deal of work for municipal 
tramways is being given out just now. The Sheffield Corpora- 
tion is in the market for twenty-five new electric cars in connec- 
tion with the route extensions it is making, and the Doncaster 
Corporation has placed an order with the United Electric Car 
Company for car-top covers. The Chesterfield Corporation 
Tramways Committee has accepted the tender of Hadfields, 
Limited, for the supply of five sets of manganese steel points 

_ of 300ft. and 150ft. radius respectively at £37 and £36 per pair, 
and John Brown and Co.’s tender for tram tires at 30s. per tire 
has also been accepted. The latter firm have contracted for 
tires for the Manchester tramways and for the same authority 
Cammell, Laird’s are making a quantity of axles. The Army 
Ordnance Department is inviting tenders for 9000 table knives, 
4000 carving knives, 1500 carving forks and about 5000 butchers’ 
and cooks’ knives. This year’s Government cutlery contracts 
are unusually extensive and will be spread over practically the 
whole of the spring, summer and autumn. In connection with 
the developments forecasted at the recent shareholders’ meeting 
of Hadfields, Limited, an interesting suggestion—which I 
believe to be well based—is made. It is that on the expiration 
of the licence granted by Hadfields to a German firm to manu- 
facture the “ Era’ manganese steel, the Sheffield company 
should not renew it, but should build a steel works in Germany 
for the manufacture and sale of the steel there. A similar 
licence is granted to agents in the United States, and when that 
expires it is believed in some quarters that the firm will adopt 
the same policy there as it is suggested it is about to do in Ger- 
many. The shell departments at the armament works are still 
very busy, one of the contracts now in hand being for a large 
quantity for Woolwich. <A good deal of steel for Scotstoun is also 
being made. 


Raw Material. 

So far as raw materials are concerned there seems 
absolutely no reason to suppose that any serious reduction in 
prices may be anticipated here, yet buyers are persistently 
keeping off the market, obviously in the expectation of such an 
event. There certainly is an easier tendency in the hematite 
iron market, but quotations of the West Coast makes show no 
change at 94s. for ordinary kinds, whilst specials are mentioned 
at about 100s. East Coast mixed numbers are about 12s. less 
than the latter figure. But there has been an absence of new 
forward buying, users not already well contracted simply taking 
hand-to-mouth supplies. Makers are not anxious, however, 
as they know the position is perfectly sound and the outlook 
good, whilst their order books are very well filled. In Lincoln- 
shire pig iron there has been very little new business dore 
during the past week; but here, again, makers do not mind, 
as they have quite sufficient work to keep them going for a 
long time yet. They have no intention of doing anything but 
maintain prices, which stand at £3 8s. for forge, £3 9s. 6d. for 
foundry, and £3 13s. 6d. basic. There has been a little quiet 
buying of Derbyshire pig iron, but generally speaking, users are 
doing all they can to put off forward contracts in the hopes of 
a drop in prices. So far as one can see, they will have to wait 
% fairly long time yet, as iron is becoming scarcer. The stocks 
are lower than ever, and users who are well contracted keenly 
press for prompt deliveries. The quotations are about £3 8s. 
for forge—the same as Lincolnshire—and about a shilling more 
for foundry. 


Fuels. 

Locally, the steam coal market keeps very strong, the 
demand for manufacturing purposes, especially in the heavy 
trades, being an exceptionally.large one. Shipments continue 
to increase. The tonnage going to the Humber ports is very 
heavy, and as the shipping season advances the demand for 
export will expand. It is too early yet to see the effect of the 
Belgian strike on the local market, but if it sould be at all 
prolonged it is felt the influence will be an adverse one, although 
possibly with the present conditions it may not materially 
affect the market here. With the comparatively small tonnage 
offered on the open market, owing to collieries being so largely 
sold on contract, there have been some good figures obtained 
for accommodation lots to complete boat loadings. Current 
prices are about Is. per ton higher than for contracts arranged 
some months ago, and collieries are holding out very firmly 
for their own terms for forward deliveries. Buyers are not 
inclined to arrange contracts, except for short periods, and there 
appears to be a very unsettled feeling in some quarters as regards 
the immediate future, so far as values are concerned. It is, 
however, difficult to see how any weakness can occur until the 
shipping season is well over. The demand for the smaller fuels 
is @ very strong one. Current quotations per ton at pits are 





as follows :—Best South Yorkshire hards, 12s. 9d. to 13s. 6d.; 
best Derbyshire, 12s. 3d. to 12s. 9d.; second qualities, 11s. 
to 12s.; steam cobbles, 10s. 6d. to lls.; washed double nuts, 
lls. 6d. to 12s.; seconds, 10s. 6d. to lls. The Norwegian State 
Railways, I learn, have placed orders on the Humber coal 
market for the supply of 30,000 tons of Derbyshire best steam 
hards for shipment to Norwegian ports, including Stavanger, 
Frederikshald, Narvik and Drammen. It is understood that 
round about 16s. f.o.b. Grimsby was the figure given. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade of Cardiff and District. 


Tre past week was notable for a sharp action in steam 
coal prices. All large and small steam coal prices were advanced 
in proportion. For best large Admiralties sellers had _ little 
difiieulty in realising 21s. per ton, and small was readily sold at 
the highest prices attained by that commodity when the market 
closed on the previous day. Latest quotations :--Steam coal : 
Best Admiralty large, 20s. 6d. to 21s.; best seconds, 1Ys. 9d. 
to 20s. 6d.; seconds, 19s. 3d. to 19s. 9d.; ordinaries, 18s. 9d. 
to 19s. 3d.; best drys, 19s. to 20s.; ordinary drvs, 18s, 3d. 
to 18s. 9d.; best bunker smalls, 15s. 6d. to l6s.; best ordinaries, 
lds. 3d. to 15s. 6d.; cargo smalls, 14s. 6d. to 15s.; inferiors, 
14s. to 14s. 6d.; washed smalls, 15s, 6d. tu 16s,; best Monmouth- 
shire black vein, large, 18s. 9d. to 19s. 3d.; ordinary Western 
Valleys, 18s. 3d. to 18s. 6d.; best Eastern Valleys, 17s. 6d. to 
1&s.; seconds, lfv. 9d. to 17s. 3d. Bituminous coal: Best 
households, 19s. to 20s.; good households, 17s. to 18s.; No. 3 
Rhondda, larze, 18s. to 18s. tid.; smalls, 15s. 6d. to lés. 64.; 
No. 2 Rhondda, large, 1s. 6d. to 17s. 3d.; through, lis. 6d. 
to l6s.; No. 2 smalls, 14s. to 14s, 6d.; best washed nuts, 17s. 


to 17s. 6d.: seconds, lés. to 17s.; seeonds, I6s. to 1L7s.; best 
washed peas, lis. 6d. to 16s.; seconds, l4s. to 15s. Patent 
fuel, 24s. to 25s. Coke: Special foundry, 32s. to 32s. 6d.; 


yood foundry, 29s. to 3ls.; furnace, 25s. to 27s. td. Pitwood, 


2Is. to 21s. 6d. 


Newport (Mon.). 

The boom in the coal trade, largely influenced by the 
action of the Belgian colliers, was chiefly productive of a gocd 
week's toial, namely, 120,000 tons to foreign destinations, and 
11,542 tons coastwise. Later: Steam coal remained of a firm 
character in the market. !t was obvious that dealers were 
not numerous, but sellers were well placed for tho month, and 
with the likelihood of Belgian troubles and the possibility of other 
labovr movements, sellers were unwilling to reduce prices either 
for large or small. in other branches of the market matters 
were stationary. Quotations:—Steam coal: Best Newport 
black vein, large, 18s. 6d. to 19s.: Western Valley, 18s. to 18s. 6d. 
Eastern Valleys, 17s. 2d. to 17s. 9d.; other kinds, 16s. 6d. to 
l7s.; best smalls, 14s. Sd. to l5s.; seconds, 13s. to 1ts. 6d. 
Bituminous: Best house, 18s. to 193.; seconds, Il6s. tid. to 
17s. 6d. Patent fuel, 23s. to 24s. Pitwood, 20x. 9d. to 21s. 3d. 


Swansea. 

In anthracite there is no material alteration. Quota- 
tions as follows :—Best anthracite large coal, 22s. to 24s. net ; 
second malting, large, 19s. to 20s. net: big vein, large, Ifs. to 
18s., less 24; red vein, 13s. 9d. to 14s. 6d., less 24; rmachine 
made cobbles, 22s to 23s. 6d. net; Paris nuts, 23s. to 24s. Gd. 
net; French nuts, 23s. to 24s. 6d net; Cerman nuts. 23s. 
to 24s. fd. net; beans, 1€s. 6d. to 20s. 6d. net ; machine-made 
large peas, Lls. 3d. to 13s. net ; rubbly culm, 9s. 9d. to 10s, 3d., 
less 24; duff, 6s. 3d. to 7s. net. Steam coal: Best large, 
1%s. to 20s., less 24, seconds, Ifs. 3d. to 17s., less 24; bunkers, 
lds. 6d. to 1fs.; small, 13s. 6d. to 15s. 6d., less 24. Bituminous 
coal: No. 3 Rhondda, large, 18s. to 19s., less 24; through and 
through, 16s. to 17a., less 24; small, 14s. 9d. to 16s., less 24. 
Patent fuel, 21s. to 22s. 6d., less 2}. 





Iron and Steel. 

Dowlais again had a busy week, all departments 
being kept at high pressure. At Port Talbot 1000 tons pig iron 
were produced. At Llanelly the depression in tin-plate has 
affected the steel trade. In the Swansea Valley, furnaces 
maintained a fair average make. Iron and steel quotations :— 
Pig iron: Hematite mixed numbers, per ton, cash 79s., one 
month 79s 2d.; Middlestrough, cash 66s., one month 66s, 1$d.; 
Scotch, cash 72s. lid., one month 72s. 34d; Welsh hematite, 
87s. 6d. per ton dd.; Siemens steel bars, £5 12s. 6d.; Bessemer 
steel bars, £5 12s. 6d.; East Coast hematite, 87s. per ton v.i.f.; 
West Coast hematite, 87s. 6d. c.if.; heavy sections, steel, 
£6 10s. 6d. Other quotations :—Block tin, per ton, cash 
£227 10s., three months £222; copper, £69 12s. 6d., three 
months £69 &s. 9d. Lead: English, £19 5s.; Spanish, £18 15s. 
Spelter, £25 5s. Silver, 27#sd. per oz. 


Tin-plate. 

A large production of tin-plates and galvanised sheets 
was effected at the various establishments in the Swansea 
Valley last week. In the Llanelly district over twenty mills 
were idle at the time of our despatch, and the depression in 
tin-plate was reflected in the tin-bar market. Later advices 
are to the effect that there has been no improvement in the 
tin-plate market from the manufacturers’ point of view. Jt is 
admitted that prices are a little better, but the improvement 
does not cover the increased price of tin. Quotations :— Ordinary 
plates, C. 20 by 14, 14s. 3d. f.0.b. Wales ; C.A. roofing sheets, 
30 g., £8 10s. to £9; big sheets for galvanising, 30 g., £8 10s. 
to £9; finished black plates, £10 5s. to £10 10s.: gelvanised 
sheets, 24 g., £11 15s. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 9th. 

Tue topic of the hour in iron and steel circles is the effect on 
prices and deliveries of steel products of the strain put upon mills 
to accommodate the unexpected and enormous demand for 
railway trackaye, bridge building, shop repairs, pipe line con- 
struction, and many other requirements. The inquiries now 
in hand for rails in the flooded district amounts to 60,000 tons. 
Upwards of 100,000 tons of steelmaking irons were sold and 
bought during the past week in Western Pennsylvania and Ohio. 
The monetary damage done to the mills proves to be less than was 
estimated a week ago. The greater loss will be the enforced 
idleness of so many thousand men. The heavy orders that 
usually come during April for general railway and construction 
purposes must stand to one side, which will be a serious dis- 
couragement to many builders. The mill output will soon return 
to normal. Makers of all kinds of pig iron are again booking 
contracts for best possible delivery. Rolling mill forge is called 
for very urgently. Cast iron pipe makers are again active 
buyers at Northern and Southern furnaces of all the iron they 
can get. All the Eastern railway systems have suffered heavy 
losses, and the number of workmen has been quadrupled to 
hasten repairs. Nearly all the blast furnaces are again in 
operation. The railways will be strained to make deliveries 
on delayed mill products. Congress met on Monday to enter upon 
the work of tariff reduction, and the business interests feel that 
they have practically discounted the probable reductions. The 
copper market is strong at 15 for electrolytic, and some sales 





have been made as high as 15}. Some dealers predict a further 
advance based upon a reduction of surplus stocks, but no detinite 
statement is possible until the actual figures of the surplus stocks 
are known. ‘The tin market is active. 





CATALOGUES. 


E. A. Reep anv Co., Limited, 14, Victoria-street, Westminster, 
8.W.—This is a catalogue dealing with conveying machinery, 
steel buildings, steel chimneys, &c. ; 


Sremens Brotruers’ Dynamo Works, Limited, 38 and 39, 
Upper Thames-street, F.C.—This is a neat little pamphlet 
dealing with electrical supplies for cinematograph theatres, 


MATHER AND Pratt, Limited, Manchester.—This firm |)as 
sent us a cardboard model of its duplex valveless gas envine, 
which demonstrates the principle of the engine in a siniple 
manner. The model is very ingenious, and should prove use{\| 
to all who are interested in gas engines of this type. 


HERBERT Morris, Limited, Loughborough, Leicestershire, — 
Book 91. This is the latest edition of the H.M.B. worm giur 
pulley block catalogue. The worm gear is of @ coarse doyi))/e 
pitch, and the load is prevented from reversing the gears by {ie 
fitting of a one-way automatic brake, which allows free rotation 
in lifting and creates sufficient resistance in lowering to kop 
the load balanced. The little book contains numerous il|\.. 
trations showing the design and construction of these blocs, 
which are made to lift from } ton to 60 tons. 

Tue Derta Moror Company, Limited, 110, Strand, London, 
W.C.—Some particulars of this firm’s ‘“ Delta’? motor cars 
have been forwarded to us. These cars are exceptionally cheap, 
but at the same time they are claimed to be constructed on 
excellent lines and are said to be perfectly reliable. A 12 horse- 
power car, complete with hood and screen, pair of side-lam).<, 
tail lamps, and horn, is listed at £175. The following are the 
leading particulars which have been supplied to us :—The engine 
is well adapted for light cars, and has four cylinders. The power 
distribution is effected by helically cut pinions, case-harde: ed 
and ground to size. The crank shaft is of large diameter to 
avoid vibration. It is made of “ mangano-siliceux ” steel, 
The connecting-rods are light, and made of 5 per cent. nicke! 
steel. The bearings are lined with anti-friction metal. (i! 
is supplied under pressure by means of a gear wheel oil pump, 
drawing oil from the bottom of the crank chamber and forcing 
to the crank shaft bearings. The oil distributing pipes are sunk 
in the body of the crank case, and no pipes are visible. ‘I'he 
pump, which is very accessible and easily dismounted, allows 
of easy and rapid inspection. The oil is filtered before entering 
the pump. The valves are of 5 per cent. nickel steel. The valve 
tappets are adjustable. They are case-hardened and ground to 
size. The crank case forms an oil reservoir containing about 
5 litres of oil. The amount of oil is easily ascertained by with- 
drawing a level rod graduated in litres. Magneto ignition is 
employed. The cam shaft is of large diameter, and is cut from 
the solid. It is case-hardened and ground to size. The piston 
rings are ground to within 150 mm. agg! pene are of steel. 
They are very light and ground to size. he engines are suilh- 
jected to a five hours’ test before they leave the works. 





British ENGINEERS’ AsSOCIATION.—A meeting of the Briti.: 
Engineers’ Association, of Caxton House, Westminster, will |» 
held at the Cutlers’ Hall, Sheffield, on Thursday, April 24th, at 
4.30. Mr. Douglas Vickers, the president of the association, 
will be in the chair. Several well-known authorities on China 
will address the meeting, including Mr. Byron Brenan, C.M.G., 
late Consul-General in China, and Captain T. C. FitzHuch, 
M.V.O., of Peking, the newly appointed Commissioner of the 
association. The subjects dealt with will be of importance to 
British engineering interests. 


ENGINEERING GoLFING Socrety.—The spring meeting of the 
society will be held on Monday, June 2nd, at Deal, by per 
mission of the Royal Cinque Ports Golf Club. The following 
prizes, amongst others, will be played for at the meeting : 
** President’s ’ Challenge Cup, presented by Sir Alexander 
Kennedy, limited to members with handicaps of 10 and under ; 
** Wilson ”’ Challenge Cup, presented by Mr. R. P. Wilson, limited 
to members with handicaps of 11 and over ; and a scratch prize. 
It would be a convenience if members would let the honorary 
secretary, Mr. Gerard N. Watney, 28, Victoria-street, West- 
minster, S.W., know, as early as possible, whether they intend 
to take part in this meeting. 


CONFERENCE OF TECHNICAL TEACHERS.—The annual con- 
ference of the Association of Teachers in Technical Institutions 
will be held this year in Bradford at Whitsuntide. The pro- 
ceedings will be opened on Whit Monday, when the Lord Mayor 
of Bradford, Alderman Fred. Foster, will officially welcome the 
conference to Bradford. This will be followed by the address 
of the president, Mr. P. Coleman, of the Northern Polytechnic 
Institute. The meeting on Tuesday evening will be addressed 
by the Right Honourable J. A. Pease, President of the Board otf 
Education. This meeting will also be addressed by Mr. Michael 
E. Sadler, C.B., Vice-Chancellor of the University of Leeds, 
Sir William Priestley, M.P., Sir Alfred Keogh, K.C.B., Rector 
of the Imperial College of Science and Technology, Mr. F. W 
Jowett, M.P., and others. Papers will be read at the conference 
on ‘‘ Corporate Life in a Technical Institution,” by Mr. W. 
Hibbert, The Polytechnic, Regent-street ; ‘‘ Vocational Educa 
tion,” by Mr. A. C. Coffin, Director of Education, Bradford ; 
and ‘‘ Co-ordination within a County Area,” by Mr. F. N. Cook, 
Secretary for Higher Education in the West Riding of York- 
shire. 

Royat Mereororocicat Socrety.—The monthly meeting 
of this society was held on Wednesday evening, the 16th instant 
at the Surveyors’ Institution, Great George-street, Mr. C. J. P. 
Cave, president, in the chair. Mr. W. H. Dines, F.R.S., read 
a paper on “ The Vertical Distribution of Temperature in the 
Atmosphere, and the Work Required to Alter it. It seems 
likely that the vertical distribution of temperature is the result 
of two opposing tendencies, one the effect of radiation, and the 
other the forced mixing produced by the general circulation 
aided perhaps by the convection caused by the heating of the 
earth by solar radiation and by the latent heat set free by con- 
densation. Mr. J. E. Clark presented the report on the pheno- 
logical observations for the year ending November, 1912, which 
he had prepared jointly with Mr. R. H. Hooker. The chiet 
factors affecting the field crops were probably the dry warm 
April and May followed by the cold wet sunless summer. The 
spring was perhaps the more important of the two ; it affected 
the corn crops and the hay. All the crops in the United Kingdom 
were below the average of the preceding ten years, although in 
Great Britain alone meadow hay was a little better tha: usual, 
and hops were also above the mean by fully 23 per cent. The 
harvest of 1912 must thus be classed as very deficient and one 
of the worst experienced for many years. A paper on “ Meteoro- 
logical, Electrical, and Magnetic Observations during the Solar 
Eclipse of April 17th, 1912,” prepared by Mr. R. Corless, Mr. G. 
Dobson, and Dr. C. Chree, F.RK.S., was also read. The observa- 
tions discussed were mostly made at the Meteorological-office, 
South Kensington, and Kew Observatory. The temperature 
fell nearly 3 deg. during the eclipse, the minimum occurring 
ten minutes after the maximum phase. At stations in the 
South of England the loss of recorded sunshine due to the eclipse 
varied from about twenty to twenty-five minutes. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &e, 
(From our own Correspondent.) 


Rheinland-Westphalia. 
FreMNEss prevails in all the principal departments of 
iron and steel industry, the mills and forges reporting a 


ni ient number of orde1s to keep them well employed during 
the next few weeks. Forward contracts, it must be owned, 
have become scarcer of late, especially in bars, where a marked 
reserve on the part of dealers is complained of ; prices have been 


inclined to give way in this article. A good activity is going on 
at the blast furnaces ; rates are stiff, and are likely to be well 
maintained all through this quarter. The production of pig 
iron in Germany, including Luxemburg, during March is reported 
to lave been 1,628,190 t., as compared with 1,492,511 t. in 
February, 1913, and 1,446,143 t. in March, 1912. Output in 
the different sorts of pig iron was as follows :-—Foundry pig, 
312,302 t., as compared with 279,279t. in Marc, 1912; 
Bes-cmer, 29,880 t., compared with 28,065 t.; basic, 1,021,759 t., 
compared with 933,584 t.; steel and spiegeleisen, 217,965 t., 
compared with 206,208 t.; forge pig, 46,284 t., compared with 
45,375 t. Production during the period from January to March 
this year was 4,730,415 t., compared with 4,168,770 t. in the 
corresponding period last year. Manufactured iron is in satis- 
factory request at tolerably firm rates. Plates show more life 
than sheets, very few forward contracts coming to hand in the 
last-named article, Great activity prevails at all the engineer- 
ing and constructional shops, and the railway department is 
likewise very well occupied. Business in the coal trade is 
moving on in @ satisfactory way, the consumption in all sorts of 
industrial fuel being heavy, No change has taken place in 
qui tations. 


Austria-Hungary. 

The market for iron and steel is extremely quiet. 
Inland consumers are buying only for the most urgent require- 
ments, and the business on foreign account has come to a stand- 
still in consequence of the Balkan War. Girders and sectional 
iron are entirely neglected ; bars are very dull, and the machine 
department is anything but busy, The weakness in prices 
before referred to has increased. A comparatively good trade 
has continued in fuel for industrial purposes ; brown coal is stiff 
in price, and showed much life last week. The requirements 
in coal for the Hungarian State Railways for 1913, 1914, and 
1915, amounting to nearly 600,000 t. per annum, have now been 
pluced, the bulk of the order going to Upper Silesia, although 
a large quantity has also fallen to the Ostrau-Karwin district ; 
70,000 t. are to be supplied from England and from the Rhenish 
Westphalian pits, 


The Belgian Iron Market. 

For some weeks past there has been a downward 
tendency in some branches of the iron and steel industry, 
bars being dull, and semi-finished steel nearly reaching the 
September level, ¢.e., 101s. to 103s. p.t. Plates, too, are inclined 
to weakness. Latest quotations for iron bars, f.o.b. Antwerp, 
are £7 14s. to £7 16s. p.t., while basic bars are offered at 1s. p.t. 
less. The plate mills, being anxious to secure orders, have been 
willing in a number of instances to grant concessions of 3s. p.t, 
for heavy plates, and 4s. to 5s. p.t. for sheets. Quotations free 
Antwerp are £6 8s. to £6 10s. for heavy plates ; £6 11s. te £6 13s. 
for fin. plates; £6 14s, to £6 16s. for jin. sorts; and £6 16s. 
to £6 18s. p.t. for sin. sheets. In the first two weeks of last 
month inland quotations showed remarkable firmness, but in 
the last few weeks concessions have been the order of the day. 
lron bars have lately been offered in the Charleroi district at 
177.50f. to 182.50f. p.t., and basic bars could be obtained at 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address o the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-building thancery-lane, W.C., at 8d. 
each. 

The date first given 18 the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 
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STEAM GENERATORS. 


21,842. March 14th, 1912. —- IMpRovVEMENTS IN STEAM 
GENERATORS, Chantiers et Ateliers Augustin Normand, 

67, Rue du Perrey, Le Havre, Seine-Inferieure, France. 
The boiler comprises upper headers A and two lower headers 
B, united with the former by means of two nests of tubes C, 
which are substantially vertical. Coal is arranged on a grate D 
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170f. to 175f. p.t. Basic plates have gone down to 175f. p.t., 
iron plates varying between 177.50f. and 180f. p.t. Hoops | 
were stiff in price for a while, but are now fluctuating, 187f. to 
195f. being the inland quotation, while £6 18s. to £7 p.t. has been 
quoted for export sales. Girders belonging to the ** syndicated 
articles > have remained in excellent demand ; even during the 
winter prices have been well maintained, the mills being strongly 
engaged, as stocks had been low for some time. In the rail 
department also healthy activity goes on ; heavy inland orders 
for the State Railways and foreign contracts will keep the mills 
strongly occupied till next quarter. Holland has ordered 
12,000 t. rails, Austria 24,000 t., and a contract of 27,000 t. has 
eon secured for an Indian railway. Existing orders in heavy 
steel rails are reported to amount to a little over a quarter of a 
million tons. Discouraging accounts continue to come in from 
the wire and wire nail industry. Of 55 existing blast furnaces 
49 were at work in the beginning of March, compared with 
45 in the same month last year. In spite of the rising output in 
crude iron, prices have been steadily maintained, 89.50f. to 
90f p.t. being quoted for basic, 90.50f. to 91f. p.t. for foundry 
pig, and 85f. to 86f. p.t. for forge pig. Fresh orders in pig iron 
have been comparatively scarce, owing to the want of enterpris- 
ing spirit. The works are well engaged, however, in executing 
orders previously secured. On the Belgian coal market the 
tendency is all in an upward direction. Consumption is rather 
higher than output, and a rise of If. and 2f. p.t. is expected for 
house fuel. The Belgian State Railways have recently placed 
contracts for 70,000 %. briquettes, first and second quality, 
at 25f. p.t., and 23.50f. p.t. free on the border, with German 
firms. 














LAUNCHES AND TRIAL TRIPS. 


DEVON Ciry, steel screw steamer ; built by Ropnei and Sons, 
Limited, of Stockton-on-Tees ; to the order of Messrs. R. W. 
Smith and Sons, of Cardiff; dimensions. 403ft. 6in. long; to 
carry about 8000 tons; engines. triple-expansion, of about 
2412 indicated horse-powe1, pressure 180 Ib. per square inch; 
constructed by Blair and Co., Limited, Stockton-on-Tees ; 
a speed of over 114 knots was obtained on trial trip, April 9th. 

NoRMAN BRIDGE, oil tank steamer; built by Swan, Hunter 
and Wigham Richardson, Limited; to the order of Messrs. 
Petroleum Carriers, Limited ; dimensions, 365ft. long ; to carry 
6600 tons of oil; engines, triple-expansion ; constructed by 
Swan, Hunter and Wigham Richardson, Limited ; a speed of 
11} knots was obtained on trial trip, April 10th. 

Katoomsa, triple-screw steamer; built by Harland and 
Wolff. Limited, Belfast; to the order of Messrs. Mcllwraith 
McEacharn and Co. Proprietary, Limited, of London and’ Mel- 
bourne ; dimensions, 466ft. lin., 60ft. 44in., of 9000 tons gross ; to 
carry cargo ; engines, reciprocating driving the two wing pro- 
pellers and a low-pressure turbine driving the centre one ; 
constructed by Messrs. Harland and Wolff, Limited ; launch, 
April 10th. 

HERMION, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of Messrs. Brunsgaard Kiésternd and Co., 
of Drammen ; dimensions, 402ft., 54ft. and 27}ft.; to carry 
8600 tons ; engines constructed by Messrs. Wm. Doxford and 
Sons, Limited ; launch, April 11th. 

NARDMARK, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of The Hamburg Amerika Line, of Ham- 
burg: dimensions, 434ft., 54ft. and 29ft.; to carry 8850 tons ; 
engines constructed by Wm. Doxford and Sons, Limited ; 
trial trip, April 11th. 

HaRrtow, steamer ; built by Wm. Doxford and Sons, Limited ; 
to the order of J. and C. Harrison, Limited, of London ; dimen- 
sions, 485{t., 58ft. by 31}ft.; to carry 11,000 tons ; engines and 
boilers constructed by Wm. Doxford and Sons, Limited ; launch, 


path before reaching the smoke stack G.—March 26th, 1913. 


and is charged through a door E, formed at one end. Jets of 
| liquid fuel are injected through burners F at the opposite end, 
| in such a manner that the products of combustion from the coal 
| and the liquid fuel are compelled to commingle in the main area 
|of the furnace proper, and both traverse the same length of 


CONDENSERS AND FEED-WATER HEATERS. 


3933. February 16th, 1912.—Surrace ConpDENSER, Sir C. A. 
Parsons, K.C.B., Heaton Works, Newcastle-on-Tyne, and 

8. 8. Cook, Turbinia Works, Wallsend-on-Tyne. 
The position of the condenser A, placed as it is between the 
turbine B and the framing C of the vessel, requires that the 
condenser body shall be deep and narrow with the inlet E, 
thereto in the upper part of the condenser and the exhaust D 
therefrom arranged at the bottom. Under these conditions 
the natural direction of flow of the steam owing to the relative 
position of the inlet and the exhaust will be along the greatest 
dimension of the condenser, so that the steam has to traverse 
the spaces between the tubes at high velocity, and on this account 
and also because it has to traverse a great number of rows of 
tubes, a considerable difference in pressure exists between the 
inlet and the exhaust of the condenser, a condition which is 
inimical to good vacuum being obtained at the exhaust end of 
the turbine. According to the present invention the steam is 
caused to flow through such a condenser at approximately all 
parts thereof in a direction substantially parallel to the shorter 
dimension of the condenser. To secure this condition, a baffle F 


N° 3933 





is arranged at the side of the condenser, opposite to that at which 
the steam enters by the inlet D. This baffle has perforations G, 
the area through which is small in relation to the area for the 
flow of steam between the tubes, by which means the steam ix 
distributed evenly over such tubes. Behind this perforated 
baffle is left a small space H, sufficient for the flow of mixed air 
and vapour which has to be drawn away by the exhaust means, 
connected to the exhaust E at the bottom of the condenser. 
A suitable space J is left between the first rows of the tubes 
and the wall of the condenser on the side at which the inlet is 
placed in order that the steam may be distributed in a syb- 
stantially even manner over the condenser surface through which 
it has to flow. The exhaust is separated from the tubes by a 
solid plate K, so that the vapour to be withdrawn and the 
water of condensation must all pass through the perforated 
baffle at the back of the tubes. It is preferable that the first 
few rows of the tubes which the steam encounteis be arranged 
as illustrated in a rectangular network with the tube pitch 


the direction of the flow of steam, the remainder of the tubes 
being arranged in the usual equi-angular pitching, or in any 
other convenient manner.—March 26th, 1913. 


INTERNAL COMBUSTION ENGINES. 


7156. March 23rd, 1912.—AutTomatic Srartine DEVICE FoR 
INTERNAL ComBUSTION ENnoines, P. Burt, Hollybank, 
Bothwell, Lanarkshire, and J. 8. Matthew, Argylls Limited 
Alexandria, Dumbartonsbire. 

Into the projecting head A in the engine cylinder B there is 

fitted a non-return valve C, which moves within a passage 

opening into the cylinder B and is normally held on its seat by 
aspring D. The valve C is adapted to be moved away from its 

seat by the action of compressed air or mixture led by way of a 

suitable connection at E through a port F in the outside wall 
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of the cylinder, disposed opposite a port G in the head A. With 
the ports F and G a port H in the sleeve valve J is brought into 
register at a suitable period in the cycle of the engine so that 
the compressed air or mixture is injected into the cylinder at 
the beginning of the working stroke of the engine piston. When 
the engine is running, the supply of compressed air or mixture 
is cut off, and the non-return valve C is stationary, there being 

no blow-through across the ports.—March 26th, 1913. 

18,994. August 19th, 1912.—A Rotary LuBRicaTING DEVICE 
FOR INTERNAL CoMBUSTION ENGINES WITH REVOLVING 
Moror Cyurnpers, E. C. R. Marks, 57 and 58, Lincoln’s 
Inn-fields, London, W.C. 

The lubricating oil contained in a reservoir A is forced by 

means of a pump B through a pipe into the hollow crank shaft C. 

From the crank shaft the oil passes into the crank pins and into 

the bearings of the connecting-rods. On its exit from these 

parts the oil is thrown by means of the oil throwers D into the 
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guide surfaces E which are fixed to the engine casing, and rotate 
with it. From these surfaces the oil passes outwardly right 
and left through holes F drilled through the casing portions, 
and is finally deflected by means of metal rings G into channels 
H fixed on the stationary part of the casing. From these channels 
the oil flows from the lowest points through pipes J back to the 
oil reservoir A.— March 26th, 1913. 


PUMPING AND BLOWING MACHINERY. 


7336. March 26th, 1912.—IMPROVEMENTS IN APPARATUS FOR 
RaIsiInc oR Forcinc Liquips OR THE LIKE, Siemens 
Brothers Dynamo Works, Limited, Caxton House, Tothill- 
street, Westminster, London, and E. O. Kieffer, Hough 
House, Lichfield-road, Stafford. 

Figs. 1 and 2 show a sectional elevation and plan of the com- 
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bustion chamber of a form of Humphrey pump working on a 
suction scavenging cycle. The combustion chamber is denoted 








recently. 


transverse to the flow of steam greater than the tube pitch in 


by A. B denotes an exhaust valve of the shielded type, the 
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object of the shielding being to effect direct access from the 
crown of the chamber to ‘the exhaust valve. Air inlet valves C 
are fitted in the combustion chamber walls and are of the 
horizontal type. When expansion has reached atmospheric 
pressure scavenging air flows into the combustion chamber 
through the valves C. The direction of flow would be somewhat 


as indicated by the arrows, with the result that the air would: 


mix largely with the burnt gases unless only a very low entry 
velocity were permitted. Figs. 3 and 4 show a sectional eleva- 
tion and plan of a combustion chamber in which the entry 
passages are arranged according to the invention. The inlet 
valves C are placed in recesses D in the combustion chamber 
walls from which pockets, entry passages E of rectangular cross 
section lead into the combustion chamber. The entry passages 
E run into the combustion chamber in a manner such that gas 
entering through them is brought in tangentially or approxi- 
mately so to the chamber walls. The incoming gas in con- 
sequence sweeps round the chamber as indicated by the arrows, 
thereby tending to keep separate from the other gaseous contents, 
With this arrangement of entry channels a high entry velocity 
of the incoming gas is permissible.— March 26th, 1913. 


DYNAMOS AND MOTORS. 
January 15th, 1913.—ImPROVEMENTS IN AND RELATING 
THE OuTPUT OF Dynamo 
Whitaker Tattersall, of 9, 


1205. 
TO MEANS FOR REGULATING 
ELectric Macuines, Tom 
Regent-street, London. 

This invention relates to means for regulating the output of 
dynamo electric machines, particularly of the type in which a 
generator driven from the axle of the vehicle or by the engine 
propelling the vehicle is employed in combination with a battery 
and lamps for lighting the vehicle. A is the dynamo armature, 
B the shunt coil, C the main series coil, D a balancing series 
coil, E a resistance coil of iron or nickel or other substance 
having a high positive temperature coefficient when heated, 
F is the battery and G incandescent lamps. When the engine or 
vehicle is running and the dynamo is required to generate 
current for charging the storage battery and lighting, the circuit 
is closed through the main series coil C, the balancing series 
coil D, the resistance coil E, the shunt coil B, the armature A, 
and the battery F. The battery is so proportioned that at 
normal charge and discharge rates the voltage is for practical 
purposes constant, and also therefore the voltage across the 
armature and shunt coil. The lamps being connected across 
the battery are protected against sudden rushes of current and 
corresponding increase of voltage and the dynamo and battery 
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are protected against excessive current at speeds above normal 
in the following manner. The main series coil C is connected 
in opposition to the shunt coil B. The balancing series coil D 
with the resistance coil E in circuit, assists the shunt coil B 
and is connected in parallel with the main series coil C. C and 
D are so proportioned that up to normal output the weakening 
effect of the main series coil will be neutralised by the strengthen- 
ing effect of the balancing series coil, the shunt coil providing 
the effective field. The resistance E is so proportioned that at 
normal output its temperature is just below the critical point 
at which its resistance rises sharply,so that when the speed of 
the armature is increased the current will increase. thus raising 
the temperature and resistance of the iron or nickel wire in coil 
E until at the critical point a very slight increase in current 
will cause such a disproportionate increase in the resistance of 
eoil E that any further increase of current will be shunted 
through the main series coil C and thus weaken the field, thereby 
limiting the output to a little more than normal at speeds above 
normal. A one way clutch mechanism is or may be disposed 
between the engine or vebicle and dynamo so that the armature 
of the dynamo can run free when the engine or vehicle is stopped, 
taking a very small current from the battery, thus protecting 
the battery and dynamo.— March 26th, 1913. 


TELEGRAPHS AND TELEPHONES. 


24,937. October 3lst, 1912.—ImPROVEMENTS IN AND RELATING 
TO THE PrRopucTION OF HIGH-FREQUENCY CURRENTS 
ADAPTED FOR USE IN WIRELESS TELEGRAPHY AND TELE- 
PHONY (communicated by Compagnie Universelle de Tele- 
graphie et de Telephonie sans Fil, of 63, Boulevard Hauss- 
mann, Paris, in the Republic of France). William Phillips 
Thompson, 6, Lord-street, Liverpool, and 285, High Holborn. 

The method of working, according to this invention, is carried 
out by means of a single high-frequency machine by connecting 

a direct-current exciting machine with the field winding of the 

high-frequency machine. This arrangement, applied to tele- 

phony, gives, for instance, the form of connection shown. M is 
the high-frequency generator, E a direct-current exciting 
machine, and T the microphone. An impedance R which may 
be either purely inductive or free from induction, or may have 
both induction and ohmic_resistance, is connected between 
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E and M. A small battery B is also inserted in series with the 
microphone. This battery may be omitted under certain 
circumstances. The direct current giving rise to the undamped 
waves flows from the exciting machine E into the exciting wind- 
ing, and this current is practically independent of the micro- 
phone, because the resistance R is large. The microphone T 
only contributes, of course, a very small current of the order 
of 1-2 ampéres, whilst the direct current in the exciting winding 


which in the case under consideration represents only “an 


’ 


auxiliary ” current or “strengthening” current, may amount 
to 100 ampéres or more. If, for instance, the variable part of 
the microphone current has an amplitude of 1 ampére and the 
direct current is 100 ampéres, the strengthening by the auxiliary 
current as compared with excitation by means of the battery B 
and the microphone alone is in the ratio of 201 to 1—March 
26th, 1913. 


GAS PRODUCERS. 


26,127. November 14th, 1912.—OrgeN-HEARTH Suction Gas 
Propvucer, Sir K. I. Crossley, Bart., Crossley Brothers, 
Limited, Openshaw, Manchester, and F. Fielden, of the 
same address. 

This suction gas producer consists of a mild steel case on the 
base of which a cast iron ring A of channel section is arranged 
to carry the fire-brick lining B. This channel-shaped circular 
casting A is supported by a number of feet C, which also act as 
supports for the improved stepped fire-grate D. This fire-grate 
is composed of a series of circular plates in any suitable number 
of sections arranged in steps and so shaped on their upper surfaces 
as to be suitable for the vaporisation of water run directly on to 
them from a supply pipe and funnel E. The circular plates 
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of the fire-grate are of such a width and are so arranged relatively 
to each other as to prevent any fuel or ash from falling off the 
outer edges of the plates. The section of the plates may be in 
the form of a channel with overflows at opposite sides of the 
grate for the purpose of taking any superfluous water on to the 
next lower step. The outer edges of the stepped grate are 
flanged for the purpose of retaining a thin film of water for 
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vaporisation purposes. 


sides for any surplus water.—March 26th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,051,890. WaterR-tTuBE Boiter, D. S. Jacobus, Jersey City, 
N.J., assignor to the Babcoc:: and Wilcor Company, Bayonne, 
N.J., a Corporation of New Jersey.—Filed September 21st, 
1912. 

The boiler is divided into two units, each comprising a bank 
of inclined water tubes. There are upper and lower headers 
into which these tubes are expanded. The units are so disposed 
that the upper headers converge toward each other downwardly, 
whereby there is formed an A-shaped combustion chamber 
between the units. Two steam and water drums are arranged 


independent of the outlet are provided for intermittently per. 
mitting the passage of fluid under pressure from the tank to 
the cylinder when the pressure in the tank exceeds a predeter. 
mined point. A piston is fitted in the cylinder and operated 
by the fluid pressure, and there are means for controlling the 
compressor, as well as means actuated by the piston to operate 
the controlling means to stop the compressor, and for permitting 
the piston to return to its normal position irrespective o{ the 
fluid pressure. There are eight claims. 
1,052,717. Rorary TRANSFORMER, E. M. Fraser, 
N.Y.—Filed April 28th, 1911. 
The transformer has the ordinary stationary {field mavnets, 


Yoni ers, 











interpole magnets, and a set of stationary brushes. There arg 
| 
| 
| 
| 
also a set of auxiliary brushes and auxiliary field magnets, 
which magnets and brushes are movable simultaneously in a 


path around the armature and commutator respectively in either 

direction. There are twenty-one claims. 

1,054,034. Back Pressure AND Exuaust Retier Vavr, 

1. Rosen, Philadelphia, Pa.-—-Filed December 27th, 191) 

The device comprises a casing having an inlet and an outlet 

and a cylinder arranged in it. This cylinder communicat: 

at one end with the inlet to the casing inlet and is formed at 

that end with an annular port. A closed piston reciprocate 


[1054034] 





A channel F is formed about mid- | 
width of the upper fire-grate D with overflows G at opposite | 





| 
| 
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above each unit. All of the steam passes into one of the drums 
of a unit and from thence to the other drum. Steam circulators 
and separating tubes and water circulators connect the drums, 
and there are connections from the upper headers to one of the 
drums of each set, and a centrally disposed fuel chamber common 
to both units. There are five claims. 


1,052,619. Automatic ConTrot For Arr Compressors, W. L. 
Pickett, Bridgeport, Conn.—Filed March 26th, 1912. 
The controlling mechanism, comprising an air compressor, 


























with a storage tank, is provided with an outlet in communica- 
tion with and a cylinder in communication with the tank. Means 





within the cylinder and across this port. Adjustable means of 

producing pressure are connected to the piston to force it to 

close the port, and there are separate means outside the casing 
and connected to the piston to stop the closing movement of 
the latter. There are seven claims. 

1,054,413. Lirtine Jack, I. E. Hindman, Crafton, Pa., assignor 
to the Duff Manufacturing Company, Pittsburgh, Pu., « 
Corporation of Pennsylvania.—Filed May 24h, 1912. 

The jack has a screw stem carrying a piston. A stationary 
member contains a cylinder and a nut bearing for the screw 
stem, and there is a clutch device for holding the screw ster 





against the action of the load, and a knock-off device for the 
clutch. The cylinder and the piston have a co-operating fluid 
dashpot device for controlling the lowering movement of the 
screw stem when the knock-off device is operated. There are 
eight claims. 








PERSONAL AND BUSINESS ANNOUNCEMENT. 


Mr. C. H. Campsext, of Dashwood House, 9, New Broad- 
street, London, E.C., advises us that his business, with which 
will be incorporated the dredging and rock removal business of 
Messrs. W. Hill and Co., Westminster, has been converted into 
a private company under the style of C. H. Campbell, Limited, 
as and from the 11th inst. The registered offices of the company 
will be at No. 56, Victoria-street, London, 8.W., to which address 
all futures communications should be sent. 
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| The contract for their construction was placed with 


THE PROGRESS OF ENGINEERING IN THE 
EAST. 
(By our Speciat Commissioner. ) 
No. VI * 
BomBay, January, 1913. 


BOMBAY DOCKS. 


BomBAY is well named the Gateway of the East. 
Situated about five days’ sailing from the mouth of 
the Red Sea and almost in a due easterly direction, 
possessing natural initial advantages as a harbour | 
and having all India as a hinterland, it is little wonder 
that the foreshore was always considered a valuable 
acquisition. Up till 1858 the position of the present 
docks and all the landing places on that side of the 
[sland were in the hands of a number of small private 
companies. In that year the Elphinstone Land and 
Press Company was formed, This powerful organisa- 
tion soon bought out the various smaller concerns 
and became master of the situation to such an extent 
that not only had shipping to pay whatever toll it 
exacted, but railways and roads could not be laid 
or worked within the most valuable part of Bombay 
without its permission, and then only on its own 
terms. 

The Elphinstone Company did good work. The 
unexampled tide of prosperity which set in owing 
to the Ainerican War showed the need of more harbour 
accommodation, and the company spent money freely 
in providing it. But the position was impossible, 
and after protracted negotiations the Government 
took over the property of the company and vested 
it, together with other smaller properties, in what is 
now known as the Bombay Port Trust. The con- 
solidation of these properties and the unification of 
the various interests represented was a big under- 
taking, but it was soon found that entirely new works 
had to be commenced to take the place of the small 
and inadequate basins which had formerly served 
as docks. 

The transfer was finally made to the Board of the 
Port Trust in 1873, and seven years later the Prince’s 
Dock was completed. This has a water area of 
30 acres and the quay has a total length of 7000ft. 
It has two entrances, one 55ft. wide and the other 
66ft. The sill at the entrance is 25}ft. below high 
water. The dock is completely equipped with sheds 
and cranes, dock gates and entrance bridge, all worked 
by hydraulic power. 

Larger vessels with deeper draught, and an ever- 
increasing trade, soon made it evident that the 
addition of the Prince’s Dock to the works taken | 
over by the Board was not sufficient, and in 1885 
the construction of Victoria Dock was undertaken. 
This was opened three years later. It has a water 
area of 25 acres, and affords a total quay length of 
nearly 8000ft. It also has two entrances, one from 
the sea, 80ft. wide, and the other communicating with 














| the well-known contractors, Messrs. Price, Wills 
and Reeves, the cost of the excavation and masonry | 


being approximately £1,324,000. 

The works comprise a new wet dock with a dry 
dock opening into it, both capable of taking the 
largest ships likely to trade in the port during the 
next fifty years, viz., length 1000ft., beam 100ft. 
and draught 36ft. The wet dock covers an area 


of about 50 acres, and affords a quay length of three 
miles, including the harbour and outer walls. The 
entrance is to be 100ft. wide and the sill 35ft. 6in. 
The bottom of the 


below mean high water level. 
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dock will be 2ft. lower, giving 36ft. 3in. for vessels 
to load during neap tides. It will be completely 
equipped with hydraulic cranes, hydraulic gates and 
bridges, railway sidings and sheds. 

The dry dock runs parallel to the wet dock entrance 
and its dimensions are as indicated above—length 
1000ft., entrance 100ft. wide. It has three central 
caisson grooves and three sets of keel blocks, so that 
while capable of accommodating the largest vessel 
afloat, four vessels of 460ft. long can be dry-docked 
at one time. 

The contract time for the completion of these works 


Scale of Feet. 
2000 


| and controlled by the Port Trust Board, is in course 
| of construction. 

The extreme length of the railway will be about 
six miles, with branches and connections, totalling 
139 miles of track, including 35} miles of sidings 
in the three wet docks. It has been proposed to work 
this railway by electricity, but this has not yet been 
' definitely decided. The total cost of the new docks 

and reclamation works will be about £6,492,000. 
This, added to the present indebtedness of the Board 
will make a capital of approximately £11,000,000 
| on which the Board pays about 4 per cent. interest. 
This is looked upon as one of the best investments 
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RECLAMATION WORKS 


India has. The 4 per cent. bonds stand at rates 
varying from 103 to 105 in the market, and are 
strongly held locally. 


MAZAGON-SEWRI RECLAMATION. 


Mention has already been made of the reclamation 
works in connection with the new docks. The 
Island of Bombay as it exists to-day is the result 
of a long series of reclamations. Originally there 
was a number of islands divided by tidal creeks and 
swamps. These have been gradually reclaimed by 
engineering skill and financial enterprise until there 
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Prince’s Dock, 65ft. wide. The sills in both cases 
are 27}ft. below high water at ordinary tides. In 
connection with the Prince’s Dock is the Merewether 
dry dock, 530ft. long, 654ft. wide at the entrance, 
= with a depth of 25}f{t. It was opened in March, 

Various important extensions and improvements | 
have since been made, but the persistent growth 
of trade and the ever-increasing size of modern vessels 
made expansion on a much larger scale necessary. 














GENERAL PLAN OF THE BOMBAY PORT TRUST DOCKS 


expired in June of 1911, but owing to unforeseen 


| difficulties the docks are not expected to be opened 


until early in 1914. There is a passage connecting 


| with Victoria and Prince’s docks, so that the whole 


will form one large interconnecting series capable 


| of berthing and operating vessels of the largest dimen- 


sions in large numbers. The dock gates are provided 
by Messrs. Head, Wrightson and Co., and the 
hydraulic machinery by Messrs. Armstrong and Co. 

In connection with the new docks, it has been 


In 1904 the new docks (Alexandra) were laid out | found necessary to re-arrange the whole railway 


by the chief engineer of the Board, under instructions | service. 


Reclamation works have been undertaken 


from the then chairman, Sir Walter C. Hughes, C.I.E. | which will add some 600 acres to the present avail- 


* No. V. appeared April lth. 





is now one area of some 22 square miles. In the 
last hundred years it would be difficult to find a 
decade which has no reclamation work to show, and 
the growth of population still makes it necessary 
and profitable to add to the land wherever possible. 
The last work of this kind to be taken in hand is 
known as the Mazagon-Sewri. It was inaugurated 
| by Sir George Clarke, the present Governor of Bombay 
in December, 1907, and will add about 600 acres to 
| the island, 525 acres of which will be actually redeemed 
|from the sea. The immediate necessity for this 
| arose in connection with the new docks above de- 
| scribed. It would be impossible to work the traffic 


able area, and a new railway system, to be worked | resulting from these with the present conveniences, 
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New sheds, new warehouses, sites for new power 
plants, new storage ground and new railways are all 
needed, and land is not only searce, but its price is 
prohibitive. The estimated cost is about 2} millions 
sterling. This includes the front sea wall and the 
cost of timber ponds, sidings, sheds, roads and 
drainage. The land itself will cost, roughly, £1500 
per acre. The reclamation will be in touch, on the 
landward side, with the Harbour Branch Railway, 
for a length of nearly 2 miles, while the other three 
sides will front the harbour and afford a wharfage 
of about 12 miles. 

The work is being carried out by pumping silt and 
clay from the bottom of the harbour by means of 
two self-propelling dredgers, specially built for the 
purpose by Messrs. Simons and Co., of Renfrew. 
They are 205ft. long over all with a beam measure- 
ment of 42ft., and are designed for a duty of 2700 tons 
of material per hour each. The spoil is discharged 
through a floating pipe line 39in. in diameter, fitted 
with steel ball and socket joints, and land pipes, 
to a distance of 4500ft. from the side of the dredger. 

The pumping plant of each dredger is of the 
centrifugal type, coupled direct to triple-expansion 
surface-condensing engines. Steam is supplied by 
four cylindrical multitubular boilers fitted with 
Howden’s forced draught installation, and provided 
with large grate area for burning inferior Indian coal. 
A spiral rotary cutter for breaking up the material 
to be dredged is fitted at the lower end of the suction 


frame. The suction frame is controlled by in- 
dependent steam hoisting gear. All levers are 


brought to the bridge, where also there are telephones, 
speaking tubes and signal apparatus to and from 
every part of the dredger. One man—the dredger 
master—-at once works the suction frame and controls 
the movements of all machinery wherever situated. 

The cutting gear is driven by the propelling engines, 
which it is now found is not an altogether satisfactory 
arrangement. The propeller is placed for direct 
coupling, and the vessels steamed from the Clyde in 
this way, but the cutter is geared by bevel wheels 
round three right angles. This results naturally in 
considerable frictional loss, and is productive of a 
good deal of vibration and noise which handicap the 
dredger master, who must respond to every indica- 
tion from the cutter or work at a disadvantage. 
The opinion seems now to be that, even at the cost 
of providing an independent engine, the cutter should 
be direct driven. 

The dredgers commenced working about the begin- 
ning of January, 1909. They took six months to 
cut their way to positions from which they could 
discharge direct through the pipes to the enclosures 
formed for the reception of the output. They have 
thus been about 2} years on the reclamation proper, 
and another six months should see their work com- 
pleted. 

With the new docks and the land facilities which 
the Sewri reclamation will afford, the port of Bombay 
should be in a position to double its trade. The load- 
ing and discharging of vessels will be greatly accele- 
rated, and the present congestion on land, both of 
inward and outward traffic, entirely relieved. The 
total berthing accommodation will be :—Prince’s 
Dock, fifteen berths, each 400ft. long; Victoria 
Dock, fourteen berths, also 400ft. long; the new 
(Alexandra) dock, twenty-seven berths, of 500ft. 
There will be two dry docks—the Merewether, opened 
in 1888, with a length of 500ft. on the floor and 65ft. 
wide at the entrance; and the new (Hughes) dock, 
to be opened in 1914, which will be of 1000ft. long 


and 100ft. wide at the entrance. I send you maps of | 


the docks and reclamation works, and some photo- 
graphs of the Hughes and Alexandra Dock works— 
see page 442. 

The whole of these new works have, from their 
commencement, been carried out under the able 
supervision of the chief engineer for the Port Trust, 
Mr. P. G. Messent, M. Inst. C.E., who is fortunate in 


having for his deputies, Messrs. A. C. W. Fosbery, | 


M. Inst. C.E., and L. H. Savile, A.M. Inst. C.E. 

I am greatly indebted to the chairman of the 
Trust, Mr. F. L. Sprott—himself an engineer—for 
his courtesy and kindness while on these works for 
two days, and also to the secretary, Mr. H. E. Hart, 
who placed much valuable information at my disposal. 








RAILWAY DRAINAGE. 
No. II.* 

In the first article on this subject the general 
drainage of permanent way, cattle pens, and goods 
yards was given. This article will deal with horse 
and carriage landings, stations, bridges, subways, 
and warehouse floors. The drainage of horse and 
carriage landings is comparatively simple. For the 
former the surface of the landing is composed of 
ashes about 8in. in thickness, which can be placed on a 
bed of concrete laid to fall to the back of the landing, 
or the drainage can be allowed to soak down and 
discharge on to the formation through 2in. or 3in. 
pipes built into the landing wall. The use of ashes 
on horse landings is very necessary, especially in a 
hunting district, the ashes forming a soft surface for 
the hoofs of hunters, as well as being cheap. For 
the latter, as the trucks come end-on to the landing, 
the area required is much smaller. Consequently, 
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practically no drainage is required. A very common 
type of carriage landing is one having a flat surface 
for a distance of about 20ft., just where the carriages 
come off the trucks, and then a short incline at, say, 1 
in 20 down to the station yard level. The surface of 
carriage landings being required harder, are either 
metalled, laid with sleepers, or paved with setts, 
the flat portion being given a slight fall away from 
the rails to run off any water. A gradient of 1 in 80 
would give in 20ft. a fall of 3in., which would be 
ample. The carriage landing shown in Fig. 6 (ane) 
could drain down the bank which would be sufficient 
to soak up any average rainfall on the landing, and 
water is prevented from lying at the bottom of the 
incline by means of two stoneware gullies with open 
grids. The height of horse and carriage landings 
from rail-level is usually from 3ft. 9in. to 4ft. 

Fig. 6 showed a scheme of drainage suitable for an 
ordinary country station of the type shown. The 
side platforms are usually about 12ft. wide, and the 
surface should slope from the coping to the back 
not less than lin. in 4ft. where covered with gravel, 
ashes, or brick paving, and not less than lin. in 5ft. 6in. 
where paved with flags. The object of grading the 
surface of side platforms to the back and not to the 
front, as was the old custom, is to prevent luggage 
trucks, milk trolleys, &c., from running down and 
falling on to the line. To take the water at the 
back of the platforms, either a 12in. by 4in. concrete 
channel can be formed in situ, or a blue brick one 
of slightly smaller dimensions, say, 9in. by 3}in. 
laid. The concrete channel is cheaper, costing 
7d. per lineal foot as against 10d. per lineal foot for 
the blue brick one. A fall of not less than lin. in 
25ft. should be given to the channels, and 9in. trapped 
stoneware gullies placed every 50ft., or where con- 
venient, to take the water. 
up to a 6in. pipe, discharging into a 30in. by 18in. 
cesspit on the main line of pipe in the 6ft. way. 


to that portion clear of the roofing. The slope of the 
platforms under the roofing will be the same, but more 
gullies will be necessary on account of down pipes 
from the gutters, &c. The portion of the platform 
directly in front of the waiting-rooms is very often 
paved with concrete flags or cement concrete in situ. 
The roof extending for the length of the station 
buildings is usually supported on cantilevers of wood 
or steel, spaced between Ilft. and 13ft. centres, 
according to whatever dimension works in best with 
the length of the building. Where the side platforms 
are wider than 12ft. to 13ft., and it is necessary to 
have a line of columns to support the roof, the drainage 





can be dealt with in a similar way to that of an island | 


platform, which will be given further on in this 
article. 

| ‘The roof over the side platforms is of various types, 
the more usual being as follows :—(a) Zinc or lead flat 
| next rails, a gutter, then skylight, and another gutter 
| over the wall to buildings, and next the roof over the 
|}same. In cases where there is another floor, as rooms 
for a station-master, &c., this gutter is placed next to 
| the wall, and the skylight portion made slightly nar- 
rower. (6) Zinc or lead flat over the whole, with gutter 
next buildings, as before. (c) Tapered cantilevers, 
| supporting a roof of patented glazing, falling from 
| back to front of the platform. This method necessi- 
| tates an eaves gutter along the valance, which, if 
| moulded, can form the cornice, care being taken 
| not to give the gutter too much fall, on account of 
| the appearance. Where the rails and platform are 
on a gradient, the roof can be built to the same in- 
clination, and the difficulty as regards the slope of 
the eaves gutter disappears. For roofs over plat- 
forms of the width under consideration, a 6in. by 
5in. cast iron eaves gutter is sufficient with a 3in. 
rain-water pipe every fourth bay of roofing. The 
pipe is taken to the back of the platform along one of 
the cantilevers, from which it is suspended by steel 
| Straps, and then down the buildings in the usual way. 
|In the roof of the design given in (a) it would be 
necessary to deal with the water from the front 
gutter in a similar way, or the skylight can be hipped 
over a cantilever where necessary, and cross gutters 
put in to take the water to the back gutter. This 
|method is slightly more costly than that just 
| described. Zine is commonly used for platform 
roofs when in the country and lead, when in or near 
| towns. Pressed zine sheets can be obtained with 
i rolls already on, thus saving labour in laying. 
| Gutters can be either zinc, lead, cast iron or pressed 
| steel, the cheapest under ordinary conditions being 
| zine, the cost increasing in the order given. _ Lead 
| being ductile, lends itself readily to the forming of 
| gutters, besides requiring practically no maintenance. 
| Zine roofs with lead gutters are common in railway 
| work, as there is no great area of lead in contact with 
the zinc. The fall in gutters is regulated by the 
gradient of the roofing. Where the platform roof is 
| level or nearly so, the gutter between any two outlets 
| is made to fall each way with the necessary drips at 
| intervals, and as the position of the outlets is regulated 
| by the spacing of the roof stanchions, which are 
| generally between 24ft. and 30ft. centres, this length 
| of gutter is not excessive. 

In cases where the roof is built to a gradient, the 
gutters can fall from outlet to outlet, with a minimum 
fall for cast iron gutters of lin. in 33ft. The fall in 
the gutters should not be made excessive, or the side 
bearers which support the boarding and zine or form 





The gullies are connected | 





This | 


part of the platform drainage applies more particularly | 








the skylight sill will be out of all proportion to the 
strength required. The small 12in. by 6in. cesspits 
in the zinc or lead gutters should have a box-shaped 
guard over them, and in the cast iron gutters a dome 
shaped one, as there the outlet is plain and without 
a cesspit. The cast iron and pressed steel gutters, 
although costing more than the zinc or lead gutters, 
have an advantage over them, as the drips can be 
dispensed with, thus reducing the size of the sidv 
gutter bearers. The water from the back portion 
of the roof over the buildings is taken down rai), 
water pipes fixed at suitable points, discharging int. 
a channel laid to fall towards stoneware gullies con. 
nected to the main drain, as shown in Fig. 6.) Th: 
water from the front portion can be discharged int. 
the roof gutter, the water from which is taken dow), 
the front wall of buildings, as shown in Fig. 11. Another 
way and a better one is to make the down pipes rect- 
angular, and take them down the buildings in 3 
chase. This method effectually protects the pipes, 
which are liable to become broken by barrows whe 
standing out from the wall. A very usual method 
to determine the size of rain-water pipes is to allow 
| square inch area of pipe for every 80 to 90 super- 
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ficial feet of roofing, with a minimum of 3in. diameter 
for railway work. This minimum is necessary, as 
gutters and pipes on stations are very liable to become 
choked through the fine cinders from engines drop- 
ping on the roof and then being washed down by rain. 

Fig. 15 gives an idea of the drainage necessary for 
an island platform. The drainage of the platform 
differs very little from that of the side platforins in 
Fig. 6. The platform slopes to a dished channel, 
with 9in, stoneware gullies taking the water as before, 
the only difference being that the channel is laid 
down the centre, on account of the two edges to the 
platform. The gullies in the channel have dished 
gratings, as shown in Fig. 12. The same figure shows 
the arrangements necessary where the waiting-rooms, 
&e., occur. The dished cover, as in Fig. 11, could be 
used, but where the concrete channel is clear of the 
buildings the shallow dished grating, as in Fig. 12, 
is necessary. 

The arrangement of the channels, gullies, cesspits, 
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and secondary drains is given in Fig. 15. The 
pipes are laid as described in the first article, and the 
cesspits—Fig. 13—are built in the same way as those 
for the formation drainage, except that cast iron 
covers are substituted for the concrete flags, and the 
side holes for drainage are omitted. The cast iron 
covers can either have the usual checkered top or 
a recess for filling in with ordinary fine concrete, 
granolithic paving, or wood blocks. Some engineers 
prefer the covers with the checkered top, as the 
concrete filling gives a slippery surface when worn. 

The type of roof over the covered portion of the 
island platform is generally similar to those described 
for the side platforms—Fig. 6—with the central 
part between the columns and over the waiting rooms, 
&ec., either a ridged and slated roof or a zine flat. 
With the type (c) roof, the zinc or lead flat over the 
central portion is essential on account of the appear- 
ance. Where the waiting-rooms are of brick and 
support the roof in front of them, the drainage can 
be dealt with in a similar manner to the side platform 


roof. But where they are of wood the platform 
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roof is very often made an independent structure 
supported on columns cased into the sides of waiting- 
rooms, &¢., where they oceur, K ig. 12 gives a section 
through the side of a timber building, with a rain- 
water pipe taking the water from the roof and dis- 
charging into a 9in, gully at platform level, splashing 
being prevented by a brick on edge back margin or 
dished top, as shown in Fig. 11. The two main roof 
outters are usually placed over the line of columns, 
as this makes the columns a suitable point for taking 
the water down. 

Most, if not all, of the early station roofs had either 
hollow cast iron or wrought iron tube columns, which 
made it an easy matter to deal with the roof drainage. 
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Fig. 13 


The gutter outlets were placed over the hollow 
columns, and the water was allowed to run down 
the latter, discharging by means of a cast iron bend 
bolted on to the columns, through a hole left when 
casting. The interior portion below the outlet was 
filled in with fine concrete, and the cast iron bend 
connected up to a pipe drain in the usual way. In 
many ways this was a bad practice, both on account 
of the difficulty of cleaning out in case of stoppage, 
and also of finding out the amount of rusting which 
was taking place inside the columns, 

Of late years steel stanchions have been used instead 
of cast iron columns for station roofs, thus doing 
away with the necessity of taking the water down 
inside them. The usual type of stanchion for the 
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roof under consideration is of H section, which lends 
itself to rain-water pipes being taken down it without 
much trouble. The only difficulty is at the top, on 
account of the junction of the roof girders, a lead 
bend being often necessary to connect the rain-water 
pipe with the gutter outlet. The outlets should be 
placed to one side of the stanchions. Fig. 14 shows | 
the type of gully with cast iron cover which can be 
used at the foot of rain-water pipes where they come 
down the stanchions. The gullies are of stoneware 
Yin, square and lft. 6in. deep, with galvanised mud 
buckets. The portion of the gully below the outlet 


catches any dirt, &c., which may be washed down the 
The ordinary type of stoneware rain-water 


pipe. 





Column 


Ladies 





ae 


Fig. 15 


shoe with cast iron cover may be used in place of the 
gully if desired. It is cheaper and in many cases 
quite as effectual. The gullies can be obtained with 
the outlet and inlet opposite each other, and turned 
straight or right and left handed. The connection 
between the rain-water pipe and the socket of the gully 
inlet is made by means of a cast iron taper bend, 
the socket of which takes the down pipe of either 
rectangular or circular section. The same pattern 
bend fits all the gullies whether straight, left or right 
handed. The lower portions cf the stanchions have 
usually some kind of cast iron panelling with bases, 
which forms adequate protection for the rain-water 
pipes down them. 

Although the subject of station drainage has by 


| ldin. by 4}in. or Qin., and about 6ft. apart, which 


| gravel, no lining is necessary, the water draining 
|away naturally. For bridges over public roads the 









| the water being taken down the backs of the abut- 





no means been exhausted, enough has been given to 
show the general lines to follow with regard to it. 
Before leaving this part of the subject a few words 
on lift well drainage might be of use. The size of 
the well below the lift table at the lowest level is 
about 9ft. 6in. by 8ft., and in the case of electric 
lifts about 3ft. 6in. deep. The floor is of cement 
| concrete 6in. thick or brick paving grouted with 
| cement laid with a lin. to 2in. fall to the centre, 
| where a Qin. trapped stoneware gully takes the water. 

Fig. 16 shows a common method of dealing with 
| the drainage of arches, viaducts and any type of 
bridge having piers, either over or under the railway. 
Most arch bridges and viaducts are now designed with 
the filling over the arches composed of concrete. 
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Fig. 16 


This concrete can be sloped down the extrados of 
each arch to the centre of the pier or piers, with a 
cross fall from the opposite parapet wall or from the 
centre in the case of a wide bridge with cesspits at 
the lowest points. The cesspits can be about 12in. by 
12in. by 9in. deep with brick sides which form a 
shuttering for the concrete and the bottoms formed 
to fall towards 3in. cast iron outlet pipes taken through 
the spandril walls. A gully is usually placed at the 
bottom of the down pipe, and connected to the main 
drain running down the 6ft. way. 

Bridges with jack arch floors, either carrying a 
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The water discharges through the tubes into a 4in. 
or 5in. by 2in. half-round or square-shaped gutter 
running at right angles to the parapets of the bridge. 
These gutters in turn discharge through 2in. outlets 
into a larger one running parallel to the parapets which 
takes the water to a rain-water head fixed on the 
abutment face and connected to rain-water pipes with 
cesspits, as in Fig. 17. In some cases it may not be 
necessary to provide any gutters, the water being 
allowed simply to drop through the gas tubes con- 
nected to the floor plates. 

The lower booms of lattice girders with the flange 
at the bottom are drained by means of lin. diameter 
gas tube drips driven into holes drilled through the 
plates at intervals of about 5ft. As regards drainage, 
the method often adopted of making the bottom 
boom with side flanges is much better. 

Only footbridges with concrete floors require 
draining. In such cases the concrete forming the 
floor is given a slight rounding and small gutters 
formed next to the webs of the girders. The usual 
camber given to the girders is sufficient to cause the 
water to run to the ends of the bridge, where cast 
iron circular outlets, with 6in. gratings are fixed in 
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Fig. 18 Fig. 19 


the concrete, and connected to 2in. or 2}in. gas 
tube down pipes. The outlets are untrapped and 
funnel-shaped, the thickness of metal being in. 
Various ways of draining subways are shown in 
Figs. 18 to 21. Types 18, 20 and 21 have a main 
drain down the centre of the subway to which the 
pipes taking the water either from the cavities in 
the abutments or from the back of the abutments, as 
well as from the gullies, are connected. A slight 
description of each type is only necessary, as the 
sketches give nearly all the information wanted. 
Fig. 18 is suitable for a subway to a railway station 
built on raised ground. The cavity gives additional 
security against the danger of water percolating 
through the brickwork and trickling down the face, 
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road or railway, usually present no very serious | 
drainage difficulties, as the top of the asphalt and 
the concrete filling over the jack arches can be given 
a slight fall towards the abutments. In cuttings 
the backs of the abutments have chases left in, 


are filled with broken stone or broken bricks, to allow 
the water to percolate down and be taken through | 
the abutments by means of 2in. or 3in. diameter | 
pipes. 


The backs of the abutments where in a bank | 
are lined with large stones or broken bricks, and the | 
chases omitted. Where the cutting or bank is of 


2in. or 3in. pipes must be 
connected up to a drain 
running along the faces of 
the abutments, with small 
cesspits for cleaning pur- 
poses as shown in Fig. 17. 


The drain can be con- 
nected to the public road 
surface drainage, or if no 
objections are raised, the 
water may be discharged 
into the road _ gutters 
through one or more cast 
iron footpath channels. Another and cheaper way to 
take the waterfromthe backsof abutmentsisto layatthe 
bottom of the brick lining an open jointed stone- 
ware drain and connect it up to the railway drainage. 

Steel floor bridges of small span and especially 
where on a gradient require no special drainage, 


ments and dealt with in the manner described above. 
Bridges over 20ft. span and having rail bearers and 
floor plates require more attention. A method often 
adopted when the bridge is not on a gradient sufficient 
to drain the water off is to drill lin. to 1}in. diameter 
holes in the floor plates, from 5ft. to 6ft. apart, then 
bolt on socket pieces and screw into them short 
lengths of gas tubing, galvanised by preference. 





| covering it, if white tiled, with innumerable rusty- 
| coloured streaks. 


The bottom of the cavity should 
be formed to fall towards 3in. or 4in. pipes connected 


|to the main drain down the centre of the subway. 


These pipes need only be put in at intervals of about 
30ft. Fig. 19 shows a plan often used when taking 
a public footpath under the railway. In anew bank, 
a lining made of large stones or bricks would be sub- 
stituted for the lining in chases, which is suitable for 
a subway extension, when the abutments are in a 
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Fig. 20 Fig. 21 


cutting. A 4in. pipe, to which the cavity and chases 
are connected by 2in. diameter pipes, runs close to 
the footings of each abutment. The paving and 
blue brick channel shown on the sketch would be 
omitted where the subway was in the country, and 
gravel or some other material substituted. 

Figs. 20 and 21 are also suitable types for station 


| subways, and have a blue brick or stone kerb to 


protect the tiling on the face of the abutments from 
luggage barrows. They are useful types for use in 
wet ground. Fig. 20 has, in addition to the lining. 
a 6in. pipe laid in to take any water from the backs 
of the abutments, discharging at intervals of about 
30ft. into the main drain. This method is cheaper than 
the lining and asphalt shown in Fig. 18. Wherein a 
cutting, the building of the subway—Fig. 21—presents 
a slight difficulty. The 9in. wall protecting the 
asphalt would have to be built in short lengths and 
to no great height, then the portion built asphalted, 
the main part of the abutment put in and the trench 
re-timbered from its face. In some cases the trench 
might require strutting from the Qin. wall, and then 
again from the abutment face, which would necessi- 
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tate the timbering being moved twice. The floors of 
subways generally slope to the sides and a blue 
brick channel laid along, or where the floor is of con- 
erete and asphalt, &c., the channel is formed in the 
floor itself. Only a slight fall is necessary for the 
tloor, about lin. for subways up to 10ft. wide being 
sufficient. At intervals of not more than 30ft., 
9in. trapped stoneware gullies with cast iron gratings 

as in Fig. 1l—are fixed in the channels and con- 
nected to the main drain. Care should be taken 
that the gullies are not placed too far apart or the 
depth of the channel at the points where they occur, 
necessary to take the water away, will be excessive. 
Fig. 21 shows the gully tucked into the abutment, 
which is corbelled over. This is of advantage if 
the subway is on a slight gradient, and no channels 
are necessary with the rounded floor, except at end of 
gradient. Another method of dealing with the drainage 
of subway floors is to grade the surface towards the 
centre and lay in lengths of cast iron footpath chan- 
nelling connected up to special gullies, discharging 
the water into a main drain as described above. 
Fig. 22 gives a detail of a cast iron cesspit or gully 
l4in. square, useful for draining solid floors which 
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Fig. 22 


carry sidings in large warehouses. Where the floor 
consists of girders and jack arches, the arches are 
covered with concrete filling for a certain thickness, 
and the top then laid with asphalt and protected by 
a 1}in. to 2in. thickness of fine concrete. The whole sur- 
tace of the floor is laid to fall to gullies placed in suit- 
able positions. The gully shown in the sketch is so 
designed that it can drain the top surface of the 
warehouse floor as well as the surface of the solid 
floor. At one side of the gully a 4in. outlet is pro- 
vided, and the water discharges into an open gutter 
or a circular pipe, suspended along the underside of 
the floor. Cast iron pipes are better than gutters 
for taking the water, as with an open gutter a certain 
amount of splashing takes place, which is an objection 
where dry goods are stored. If pipes are used, 
inspection eyes and bends should be provided at 
suitable places for cleaning purposes. 

To enter thoroughly into all the points connected 
with railway drainage is not within the scope of this 
article, but it is hoped that enough has been said on 
the subject to show that it is of considerable interest, 
and by no means one of the minor points in connection 
with engineering. 





INSTITUTION OF MECHANICAL ENGINEERS. 


On Friday night of last week Sir H. Frederick 
Donaldson, K.C.B., delivered his presidential address 
to the Institution of Mechanical Engineers. His 
remarks dealt very largely with the proper relation- 
ship which should exist between theory and practice 
both in the training of the engineer and in the every- 
day routine of the shops. Towards the end of his 
address the president, commenting upon the neces- 
sity for scientific investigation in engineering under- 
takings, made the suggestion that the establishment 
of an Engineering Research Committee somewhat on 
the lines of the present Engineering Standards Com- 
mittee might prove of considerable advantage to the 
profession. His remarks on this subject are given in 
full below. 

** All that has been said has had the interests of 
this Institution primarily in mind, but those interests 
should not be gauged solely with regard to our internal 
affairs. As each man owes duties to the State, to 
his profession, and to his Institution, so the Institu- 
tion has duties of a similar nature, and what it does 
should be undertaken not only with the view to its 
own interests, but with the object of throwing the 
benefits of what it does open for the general advan- 
tage. You will perhaps say that the Institution is 
not niggardly in this way, and we may be proud in 
the belief that such a statement is true, but it is quite 
possible that ways may appear which would lead to 
some self-denial being desirable. There is, of course, 
some kudos attaching to work successfully accom- 
plished when its useful results are placed freely at the 
disposal of all, but it might be that the Institution 
should forego any such kudos if a combination of 
effort through the co-operation of several institutions 
and societies would produce better co-ordination 
and afford advantages more widespread than can be 
got from the operations of one institution alone. 

* There is an excellent example of what I mean in 








Engineering Standards Committee, with its sectional 
and sub-committees—covering a very wide field 
which is being cultivated for the general good. The 
whole country is deeply indebted to the Council of 
the Institution of Civil Engineers, which, on the 
initiative of Sir John Wolfe Barry in 1901, invited 
the co-operation of its own members and members of 
other societies and institutions to consider and under- 
take a system of standards of iron and steel sections 
for constructional work. That Committee began in 
a comparatively small way, but has gone on increasing 
in the scope and volume of its labours and investiga- 
tions, all of which have aimed at securing efliciency 
and economy for the benefit of all concerned. It is 
not my intention, and I am sure it is not. necessary 
that I should deal at any great length with the work 
or the types of work which these Committees have 
done, but the existence of the Committees does in fact 
form an example of organisation and co-ordination 
for which there may be room in other directions. 

‘** Reference might, however, with justice be made 
to a point which often seems to miss the recognition 
which is really due, and that is that the work of the 
various Committees, as well as the main Committee, 
has been brought to its present stage by the gratuitous 
devotion of time and energy of individual engineers 
all over the country, who have worked whole-heartedly 
without reward of any sort, other than perhaps the 
feeling of personal satisfaction that what has been, 
and is being, done for the general good, has been 
secured by their individual efforts. Not only does 
the country owe a debt of gratitude for such services, 
but I would remind you that though the work has 
been done as regards the members of the committees 
gratuitously, it is impossible that all the conclusions 
could be arrived at without some expense being 
involved for experiments and the like, and for the 
executive. The thanks of all of us are therefore due 
to individuals, firms, institutions, and societies to 
the Indian Government as well as the Home Govern- 
ment, for the recognition which they have afforded 
to the work of the Committee and for the financial 
aid which has been of such value in enabling the Com- 
mittee to do that part of the work for which voluntary 
effort could not be drawn upon. 

‘** This Institution has done something to place the 
results of researches into a few matters, mainly 
relating to steel and other alloys, within the reach of 
users ; that fact must, of course, be gratifying to us 
who hold the interests of the Institution dear, even 
though the areas already explored touch but a small 
portion of the available field, leaving enormous tracts 
still open for future work. I am in sympathy with 
those who continually press the Institution towards 
research into various matters where greater knowledge 
is undoubtedly desirable, and I hope that the finances 
of the Institution will always be available to the 
utmost extent possible for carrying on such useful 
work. 

** Research in the hands of firms and engineering 
undertakings has already been advocated, and no 
one would wish to see such efforts in any way ham- 
pered ; but if it were possible to co-ordinate the work 
more than is done at present and also to place the 
results at the disposal of the profession more readily 
than is now the case, great advantage may be expected 
to result. Is it not worth considering whether 
inquiries should not be made to see if an Engineering 
Research Committee, the bounds of which should be 
much wider than membership of this Institution alone, 
could be got together with a view to organising, 
co-ordinating, and assisting research, more particu- 
larly for engineering purposes ? The success which 
has attended the Engineering Standards Committee 
might be regarded as holding out hopes of similar 
possibilities of success for an Engineering Research 
Committee, so far, at any rate, as obtaining the 
gratuitous personal assistance of those best com- 
petent to assist in particular directions. It must be 
admitted at once that the expenses attaching to an 
Engineering Research Committee must necessarily 
be heavier than has been the case with the Engineer- 
ing Standards Committee, for though individuals may 
be ready to give their time and attention to meetings 
and the general direction and co-ordination of different 
researches, the actual carrying through of the 
researches themselves must necessarily be a costly 
matter. 

“This Institution spends a certain amount of 
money annually in research, and it might well be that 
part, at any rate, of the money which we are able to 
devote to individual researches might be better 
expended in helping to support the work of a Central 
Engineering Research Committee, and that other 
societies and institutions might also be ready to allot 
funds for a similar object. I am well aware that 
grants in aid of research ave already made from many 
sources, notably from the Royal Society, from the 
Government, as well as from various private firms 
and individuals, and some of these might possibly 
be tapped for the more specific researches which would 
fall within the scope of the Engineering Research 
Committee. The advantages which would seem to 
accrue from such a step would be the prevention of a 
considerable amount of overlapping work ; the carry- 
ing out of individual researches to absolute results ; 
the publication of such results, and the inclusion in 
such publication accounts of private researches and 
experiments carried out by those who would associate 


the work which has been, and is being, done by the | themselves with the Engineering Research Committee, 





and would be willing to place results of work privately 
carried out at the general disposal of the Committe 
In time the Committee would doubtless acquire a 
large an accumulation of data as to make it the first 
source upon which the public would draw for informa. 
tion as to any research already effected, and as to the 
possibilities of extending research on lines which might 
at the moment seem to require investigation. 

* The subject is, of course, a very large one, but it 
covers a combination of applied science and practice, 
and as such falls readily within the scope of the sub- 
ject or subjects with which I have been endeavouriny 
to deal in this address. It is, however, only right that 
I should say that the suggestions I have made wit}, 
regard to this Research Committee are made on my 
own responsibility, and must not be regarded as in 
any way representing the views of other members of 
the council. I have not so far discussed the matter 
with them, but should the council be disposed ty 
regard the idea with favour, it may be that they would 
think well to take the initiative in instituting inquiries 
as to whether co-operation could be arranged fron 
private individuals and from other societies, to eon- 
sider the practicability of the whole subject, and the 
possibility of the attainment of any advantage by a 
move in this direction.” 

Sir Alex. Kennedy, in proposing the formal vote 
of thanks to the president for h's address, expressed 
his warm approval of the suggested Research Com- 
mittee. He pointed out that the use of the word 
“mainly”’ in the sentence “ This Institution has 
done something to place the results of researches into 
a few matters, mainly relating to steel and other 
alloys, within the reach of users,” did less than justice 
to the real facts of the case. They had, he said, insti- 
tuted and conducted not a few notable researches into 
matters of direct engineering interest. He would 
especially mention the investigation on the testing of 
marine engines and Beauchamp Towers’ research 
on friction. The vote of thanks was seconded }y 
Dr. W. H. Maw and was carried with acclamation. — 

The anniversary dinner of the Institution was held 
on the 17th inst. at the Hotel Cecil, London. Sir 
Frederick Donaldson occupied the chair, and was 
supported by about 280 guests and members. After 
the usual loyal toasts had been duly honoured, Dr. 
W. C. Unwin proposed “ Our Guests.’ This was 
acknowledged by the Right Hon. Herbert L. Samuel, 
M.P., Postmaster-General, and by the Right Hon. Sir 
George H. Reid, High Commissioner for the Common- 
wealth of Australia. ‘* The Institution of Mechanical 
Engineers’? was proposed by the Right Hon. Colonel! 
J. E. B. Seely, D.S.O., M.P., Secretary of State for 
War, and was suitably acknowledged by the Presi- 
dent. A reception was held at the conclusion of the 
dinner. 








SOME FURTHER NOTES ON APPROXIMATE 
STABILITY. 


By ARTHUR R. LIDDELL, Charlottenburg. 


THE problem of the longitudinal stability of a ship 
is, in principle, very similar to that of her transverse 
stability. The construction of a curve of levers for 
it is unusual, but it presents no great difficulty and 
it has certain advantages of its own. Since the ends 
of a vessel are not symmetrical, the curve must have 
a wing each for the bow and stern inclinations. For 
the construction of this curve an equivalent block 
may be drawn, as given in THE ENGINEER of Decem- 
ber 15th, 1911—Fig. 9, here reproduced as Fig. 1. | 

















Fig. 1 


The height of the longitudinal metacentre (om) 
above the middle point of the new base line may for 
practical purposes be determined from the equation 


— es 4 + L? x a® ) 


12xkx 6 
in which k is the draught of the block, L the length 
of the vessel, c a coefficient to be obtained from 
Table A, and a and 6 the coefficients of fineness of 


TABLE A.—Coefficients by which the Levers obtained from the Block 
are to be Multiplied. 


| oe + 
| Coefficients of fineness of the water-lines. 


ek ae ae: | 95 | 1-0 














Coefficients ¢ | 1-10 | 1-063 1-033 | 1-015 | 1-004 








the water-line and of the displacement respectively. 
These latter are usually known with a sufficient 
degree of accuracy. 

For the curves for longitudinal stability of the 
vessel assumed to trim at successive angles 1, 2, and 
3 deg., the points of intersection of the load line 
with the inclined water-line may be obtained by a 
comparison of the immersed and emerged wedges. 
Coefficients may be taken from Table B for levers 
corresponding with the above trim inclinations for 
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in bow and stern halves of the curve respectively. 
These multiplied by the half-lengths of the inclined 
Joad lines and by the coefficients of Table A give 


TaBLE B.—Levers for Longitudinal Stability in Terms of Half- 
ee lengths of Inclined Water-lines. 


Draught of 
block + 





Levers for angles of trim of 








half- oe 9 de 7 
length. 1 deg. 2 deg. 3 deg. 
ees 15 -099 202 | -298 


10 042 083 | 125 
.* | .05 =| (-088 045 | -068 


the righting levers for trim by head and stern respec- | 
tively, which may be set off as offsets of the curve, | 


as in Fig. 2. 


SUPPLEMENTARY TABLE IA. 


vessel due to the inflow of water it should touch the 
line of the gunwale. It would be more correct to 
make allowance for the increased immersion before 
finding the moment of the added water, but this 
procedure would be less convenient, and the error 
involved in that advocated is not great. 

Methods like the foregoing are useful in designing, 


|and they might even be made the basis of an official 


determination in which a certain degree of inaccuracy 
might be considered allowable in view of the sim- 
plicity obtained by their use. In important cases 
exact calculations would no doubt always be desirable. 

Now, the degree of sub-division to which a vessel 
that is to carry cargo can be subjected is that in 
which the holds approach the lowest admissible 
length limit of about 50ft., and the engine spaces, 
| boiler spaces, &c., are as short as possible. The 


(30 deg.) Righting Levers in Terms of Half Breadth of Block. 








Draught | Height of block + half breadth. 
of block + ee a, 
Bhs 1a | 1-0 * | 4 7 6 5 4 3 | 2 | 1 
ss =| 007 | -o16 | -o8 | 113 
* | 003 | 0 | 075-107 
1 | 9 | 130 | 02 © -075 | -175 
‘ | ow | .o1s © ost | -n0 | -230 
35 | | | .o66 | -056 .022 | .046 | 135 


67 018 060 21 


Ss 087 -( 018 7 ss 
if f + : 
2h 105 | -080 | 020  -048 | .290 


130 | 088 | -004 | -105 


») | 
As 150 | 0200-008 | -264 | 
a 192 | 128 | .002 | 
05 248 | -185 | 044 





The tangents to the curves at the zero point may 
be obtained by setting off one-twentieth of the 
longitudinal GM height—correct to within 1 per cent. 
or so—above the base line at 3 deg., and drawing 
straight lines from the off-set points to the origin. 

The effect of the entrance of water into a given 
hold or length of the vessel is found as follows :— 

The area of the section midway between the 
vertical lines and below the assumed inclined water- 
line in the figure, multiplied by the distance of its 
centre of gravity from the mid-length of the vessel 
and divided by the displacement will give the lever 
at which the latter would have to act in order to pro- 
duce the same inclining effect as that due to the 
inflow of the water. The point at which this lever 
fits the curve—Fig. 2——will then give the angle of 


degree of safety which the sub-division can give 
| depends upon the surplus buoyancy, which, again, 
must be suitably distributed along the length of the 
vessel. With a given length of vessel and a given 
number of damaged compartments forward or aft, 
for instance, the side of the uppermost deck will be 
relatively high out of the water when the surplus 
buoyancy is distributed largely towards the ends. 
On the other hand, with the same number of midship 
compartments damaged a distribution of the surplus 
more towards mid-length will be the more favourable. 
|The best general distribution is probably that in 
connection with which the vessel has a normal amount 
of sheer. 

| Safety against foundering would be greater than 
| it usually is if vessels were made broader and deeper 





SUPPLEMENTARY TABLE I1A.—(60 deg.) Righting Levers in Terms of Half Breadth of Block. 





Draught of block Height of block + half breadth. 

half breadth, 1-8 | 1-7 | 1-6| 1-5| 1-4] 1-8| 1-2/1-1/1-0/ -9 | -8 |-7 |-6 | -5 | -4 |-8 | -2 | -2 
55 ee 109-005-005 026-050 -079 |-113 -152 -200 -253 |-315 |-385 |.162 -530 

“b e008 -009 017-028-048 |-073 |-104 -142 |-183 236 |-290 -356 |-433 | -522 

45 027 027-032-047 -070 -097 +130 166-205 -265 |-327 |-398 -490 |-600 

a ee ee 047-60 -072 094-118 |-152 |-194 |-242 |.801 [375-447 |-547 

5 an | $087 .067 -078 -093 +110 |-140 |-176 |-220 |-272 |-382 -407 508-635 

aS 6089 (89-098 -111 |-134 |-163 -202 |-249 |-301 |-379 |-460. -57 

5 114 114-121 |-185 |-155 |-188 |-223 |-271 |-385 |-410 |-512 |.630 

2 ol ae 140-142-185 |-176 |-207 |-242 -299 -365 | -451 |-573 

15 173 173 |-180 |-198 |.224 -270 |-321 |-392 |-490 590 
206 206 |-218 -242 |-280 |-333 |-409 531 


.253 |-253 |-281 318 408 |-573 


inclination required. A slight correction may here | on the given lengths and draughts than at present. 


be necessary in case the water has been taken to too 
high a level, but this may easily be made. 
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The inclined water-line thus found will pass some- 
what below the gunwale at bow or stern, but when 
raised by the depth of the extra immersion of the 


|The reasons why they are not so designed are :— 
'(1) That their tonnage would be greater and their 
| dues heavier ; (2) that thickness is now apportioned 
| by the size of vessels, and not enough by the 
| stresses which they have to withstand. The dues 
might very well be assessed upon some other basis 
that would not hamper design. If the tonnage 
system cannot be given up, deductions might be 
allowed (a) for excess of surplus buoyancy over the 
standard, (b) for excesses of length of the fore and 
after peaks over the amounts of 5 per cent. of the 
length forward and, perhaps, a little less aft now 
ruling, since both these surpluses make for increased 
safety. 

The greatest longitudinal stresses in a vessel occur 
at about mid-length, and to relieve this part as much 
as possible the centres of gravity of the fore and after 
bodies respectively must be above or nearly above 
their centres of buoyancy. The part of the total 








stress due to weight distribution is thereby minimised. 
The part due to wave action, which is greatest in 
degree in the smallest and least in degree in the 
largest vessels, cannot be avoided. The third source 
of longitudinal stress—that due to water pressure— 
must be kept down as much as possible by suitable 
design of the framing. 

In Table I. (30 deg. inclination), given in THE 
ENGINEER of December 15th, 1911, the condition 
under which the inclined water-line cuts both top 
and bottom of the rectangle was not provided for. 
Inasmuch as this condition sometimes comes in 
question in vessels of small depth in proportion to 
their breadth, a supplementary table (Ia) may here 
be given. 

Meanwhile it has been found desirable to extend 
the lower part of Table II. (60 deg. inclination), 
which, unfortunately, also requires correction, and 
the supplementary Table IIa has therefore been 
worked out. A comparison with the original table 
in THE ENGINEER of December 15th, 1911, will show 
the nature of the correction made. 








THE DRAINAGE OF EGYPT. 


Last week we gave the first of two letters which 
we had received from Sir William Willcocks in reply 
to the first of two articles on the ‘* Drainage of 
Egypt” by Sir Hanbury Brown, which appeared in 
our issues of March 21st and 28th last. We print 
below Sir William’s second letter :— . 


(To the Editor of THE ENGINEER.) 


Sm,—I now reply to the second of Sir Hanbury 
Brown’s letters. He quotes largely from the years 
before 1889 or at the time the first edition of 
‘* Egyptian Irrigation ’ was written, when some of the 
canals had no regulating works on the Nile, most 
were veritable rivers, and when nothing could be 
done at all until we had controlled this water. It 
has nothing to do with what has been going on since 
1897, when the second edition was written, which 
referred to the Delta as we know it to-day, and from 
which little has been quoted. To accuse me of 
inconsistency on this head is the same as if one were 
to accuse Noah of inconsistency because he called 
the flood a nuisance, and when it had abated used a 
sakya to lift water on to his irrigated plot of land. 
Why! the canals of that part of the Delta which 
I had charge of took in 38,000 cubic feet per second, 
and only utilised 17,000 cubic feet, and poured over the 
country or discharged at their tails over 20,000 
cubic feet per second. Of this last quantity about 
18,000 cubic feet per second were poured into Lake 
Borilles (a salt water lake), mingled with it, and raised 
its level. This brackish water was spread over the 
country by the strong north winds, and I called it 
useless and harmful, not because red water is usually 
so, but because this brackish red water was a nuisance 
to be combated at all costs. We did combat it, 
and reduced it to quite reasonable limits. It was 
while we were reducing it that the first edition was 
written. The barrage was holding up to R.L. 13-00 m. 
and the canals were very deep and very unmanage- 
able. Everything I then said applied to a state of 
affairs unknown to-day. In 1890 the barrage held 
up to R.L. 14-00 m., and a great change took place. 
Colonel Ross was for reducing discharges, like the 
rest of us, while it was a question of reducing the 
discharges in the canals so that in the interest of 
irrigation they might discharge freely into the 
escapes without swamping them; but when some 
engineers kept on reducing the canals in the interest 
of drainage alone, and hurting the irrigation, he 
strongly deprecated the action and uttered the saying 
about the red water famine. In the second edition 
I took up Colonel Ross’ position and showed what 
would happen if this suicidal policy was continued. 
I quote from my lecture :-— 

**Colonel Ross, our first Inspector-General of 
Trrigation, saw further than any of us, and never 
ceased to deprecate the reduction of the discharges 
of the canals into the escapes, which was lessening 
the deposits of rich mud on the fields. This reduction 
was the consequence of our abandonment of reclama- 
tion by basin irrigation, and the desire to make the 
escapes act both as escapes for the canals and carriers 
of drainage water by gravitation. From 1890 to 
1895 I was engaged at reservoir studies and saw 
little of Lower Egypt during the high floods of 1892 
and 1894, but in 1895, 1896, and 1897, during the land 
tax operations, I had an opportunity of seeing every 
acre of tax-paying land in Egypt, and had engraved 
on my mind with a diamond pen the fact that the 
corner stone of successful perennial irrigation in 
Egypt was the realisation of two sayings by two 
savants. (1) Colonel Ross’ saying that ‘the greatest 
calamity which could overtake any part of Egypt 
would be a red water famine,’ and (2) Dr. Schwein- 
furth’s saying that ‘ perennial irrigation was an unend- 
ing fight against salt.” A red water famine, I saw, 
could be guarded against by allowing every canal 
to carry in flood the maximum quantity of rich 
red fertilising water it could and by escaping this 
water freely into the escapes. Salt could be ensured 
against by deep drains with their water surface at a 
low level. The second edition of ‘ Egyptian Irriga- 
tion’ was written in 1897 to bring this home to the 
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country and to prophesy what would occur if flush 
irrigation in summer became general in the higher 
lands, and if, further down, there was a continued 
wholesale abandonment of the escapes as escapes, 
and their conversion into drains. If I had known as 
much of agriculture then as I do now I should have 
also predicted the deterioration of the quality of 
cotton as well as the quantity, which would follow this 
steady diminution of red water in flood. Independent 
drains for drainage and independent escapes for escape 
water were advocated by me, as alone giving any 
chance to plentiful supplies of red water and deep 
drainage by free flow. This was criticised by Sir 
Hanbury Brown, the Inspector-General, in the pre- 
face he kindly wrote for the second edition. His 
views are given very fully on pages 23 and 24 of the 
preface. He contended that by widening and 
deepening the escapes and using them as escape 
drains we should be able freely to escape our water, 
whose importance he well knew, and at the same time 
drain our lands by gravitation in one and the same 
channel. Time has shown that we cannot, and 
after fifteen years’ desperate effort and complete 
failure, the Government has decided that the drainage 
must be pumped in a wholesale manner. Once it has 
been decided to pump the drainage Sir Hanbury 
Brown’s ideal state of one single channel carrying 
both escape and drainage waters can be realised and 
we can use one and the same channel by allowing 
our escape waters to enter freely by gravitation and 
our drainage water by pumping. Here we should 
have a truly ideal state. Rich red water everywhere 
and low-level drainage.” 

When Sir Hanbury Brown states that in 1902 I said 
that the country was transformed by twenty years of 
steady effort to improve the drainage he states a fact. 
It was truly extraordinary what an effect the new 
enlarged and cleared drains had on the country, 
and, though this contradicted what I had said in 
1897, I thought it more important to tell the truth 
than to pretend to be consistent. In those years the 
officers of the Irrigation Department went about 
with halos round their heads. Time, however, 
justified what I had said in 1897, as it will justify 
what I am saying now; and, in the words of my 
lecture, this new fool’s paradise will be short-lived 
like the last. Weeds coupled with the persistent 
strangling of the canals and the impoverishing of the 
soil will wear out the drains and the lands they were 
meant to drain, and the same trouble will begin again. 
Sir Hanbury, I am afraid, is living in those haleyon 
years, and is reluctant to accept the truth of the hard 
fate which has overtaken works which cost so much 
Jabour and money, and which seemed so hopeful, 
and then fell utterly away. 

In the matter of lift irrigation my motto is 
* Athanasius contra mundum.’” Even my opponents 
allow me to be consistent on this point. I wrote my 
first article on it in 1874. In the second edition of 
‘** Egyptian Irrigation ’’ I divided the lands of Lower 
Egypt into “old flat basin tracts”? and “ deltaic 
tracts.” In the former I advocated lift irrigation 
without drainage and for the latter free flow irrigation 
and drainage. I quote from my lecture :— 

(1) The cultivated area not needing drainage lies 
around the apex of the delta and is in great part 
irrigated by lift in summer. These are the richest 
lands in the Delta to-day, though fifteen years ago 
they were poorer than the lands in the next belt. 
Every effort should be made to keep the ground water 
never less than 2m. below the ground. In India 
to-day, if the ground water rises to within a certain 
distance ofthe surface of the ground in irrigated tracts 
severe restrictions are put on the irrigation. In 
Egypt it would be wise indeed to pass a law that in 
the rich lands in the south of the Delta, if the ground 
water rises above a certain height, the canals shall be 
Jowered and lift irrigation imposed in summer. This 
so-called penalty will be a blessing in disguise. How 
this could be done without in any way disorganising 
the agricultural population was suggested to me by 
the very able omdehs who accompanied me for two 
years while I was Director-General of Land Tax 
adjustment operations, and is given on page 235 
of the second edition of ‘ Egyptian Irrigation.’ 

** (2) The cultivated area needing deep canals and free 
flow drainage was formerly the rich middle belt of 
Lower Egypt and the crown of the perennial irrigation 
introduced by Mehemed Aly ; and, indeed, in favoured 
localities to-day we can still see some of the choice 
Jand at its best. High-level canals and an excessive 
rise of the ground water have, however, shorn this 
land of its glory. Here it should be possible to deepen 
existing drains and keep them clean while still few in 
number; to deepen the main canals; reduce the 
unnecessary number of regulating works ; and, above 
all, legislate, as proposed in the first belt, for all 
localities where the ground water is less than 2 m. 
below the surface of the land. The lands here are 
capable of producing, when the ground water is low, 
an absolutely perfect crop of Indian corn in flood 
with flush irrigation and a perfect winter crop. 
A landowner would grow all the cotton he could 
irrigate by lift in summer and then have free flow 
for maturing his cotton and his Indian corn crop. 
What hardship is it to a man to pay £2 an acre for 
his water and then sell £5 or £6 more of cotton 
per acre? This land is worth saving at all costs. 
To leave all the high-level canals alone, dig innumer- 
able drains, and then pump all the drain water which 


does not need pumping may be represented on paper 
as something magnificent ; it is not engineering.” 

Since writing the above and making a further 
examination on the ground of the Mosséri system, 
it has struck me that free flow irrigation could be 
given this tract advantageously if the land were 
drained by tiles. Such work would cost some £7 
per acre, and not be a heavy charge on lands worth 
£150 an acre. Such infiltration water could be used 
for irrigation. 

We now come to the end. I divided the natural 
canals of Lower Egypt into two categories—(1) low- 
lying channels which should be drains and not canals 
like the Nashart; and (2) high-level canals which 
should never be converted into drains like the Fakus 
and the San. By an over-sight I put the Bakkar 
with the latter instead of the former. My memory 
failed me and I made a mistake. 

Paraphrased by Sir Hanbury I have been made to 
appear not foolish—which I have been—but idiotic— 
which I have not been. Why, the man who left 
out the word ‘“‘thereon’’ made the Scriptures say 
‘‘hang all the law and the prophets!’’ I put side 
by side what was said in the lecture, and what thanks 
to Sir Hanbury, will appear in the printed copy :— 

What was Said. What will be Printed. 

“While Dakhalia is ** While Dakhalia and 
drained on true prin- the Bahr Bakkar section 
ciples, Sharkia is drained of Sharkia are drained 


on thoroughly unsound on true principles, the 
lines. The Bahrs Bakkar, rest of Sharkia is drained 


Fakus, and San are on thoroughly unsound 
drains; they should be lines. The Bahrs Fakus 
canals.” and San are drains; 


they should be canals. 


When Sir Hanbury says that to-day I belittle the 
Assuan Dam, he will pardon me if I call it bosh. 
Far from belittling the Assuan Dam, I want to 
magnify it. I contend, and it is sound engineering, 
that the dam should have been raised on its own base 
up to R.L. 112-00 m. in the way I originally designed 
it to be raised. If there was any intention to go 
outside the base, it was foolish to stop at R.L. 113-00 
and store only 2} milliards of cubic metres of water. 
Advantage should have been taken to go right up to 
the very first intention to raise it to R.L. 118-00 m. 
and store 4 milliards and settle all Egypt’s irrigation 
difficulties once and for all. There is no belittling 
of the dam here, but belittling of the men who mis- 
managed the raising. The public may be excused 
for the misunderstanding on this head as the monu- 
menal atlas of the dam raising confuses departmental 
responsibility with mental responsibility. It does 
not stand alone. 

‘* London’s monument, pointing to the skies, 
L-ke a tall bully, lifts its head and lies.” 

And now I may well ask what induced Sir Hanbury, 
after practically agreeing with me in his first letter 
in the criticism of the Government scheme, to try 
and prove me guilty of inconsistency in his second 
letter by ignoring the second edition of ‘* Egyptian 
Irrigation’ and going back to the first edition. 
In the second edition, written fifteen years ago, 
I had. prophesied what would happen if the policy 
of the Department were insisted on and everything 
I had said had come to pass so exactly that the 
hierarchy of the Irrigation Department cannot forgive 
me. Sir Hanbury always writes over his own name, 
and is the opposite of those who, defeated in argu- 
ment, avenge themselves by writing anonymous 
sheep-biting articles against me in that part of our 
local Press which is reptile, goes on its belly, eats dust 
and likes it. By going back to the times of the first 
edition, written about twenty-five years ago, he may 
make a point against me in the eyes of those who are 
ignorant of what Egypt was in those days, and which 
I have described at the beginning of this letter, but 
it is not a point worthy of him. Knowing his sturdy 
independence of character, I can only attribute his 
letter to ignorance of those times. He was Inspector 
and Inspector-General of Upper Egypt through all 
those years, and for many years after, and his know- 
ledge of the Lower Egypt of those days can only be 
academic. If he had been then in Lower Egypt with 
me he would have thought it beneath him to apply 
what was said then to conditions so totally different 
that we might well have been in another country. 
The public will judge with knowledge when 
the third edition of ** Egyptian Irrigation ’’ appears, 
which is passing through the press and will soon be 
in their hands. W. WILLcocKs. 

Cairo, April 9th. 


WE have also received from Sir Hanbury Brown 


the following reply to Sir William’s first letter, 
published in our last issue :— 
(To the Editor of THE ENGINEER.) 
S1r,—Referring to Sir William Willcocks’ letter 


wh'ch appeared in your last issue under the above 
heading, I do not wish it to be understood from my 
article on the subject that the “‘ compromise scheme ”’ 
therein suggested is in my opinion the ideal scheme. 
The compromise was suggested with the view of 
satisfying the Egyptian Government’s alleged desire 
for “ huge pumps which would electrify the world,” 


without at the same time violating the common-sense 





principle that gravitation should be allowed to assist 





as far as possible in the disposal of surplus water. 
Even without a visit to Egypt to see the working of 
the system advocated by M. Mosséri, I am inclined 
to agree with Sir William Willcocks in his estimate 
of its merits. The principle that work is more 
efficiently done the nearer you get to it holds good with 
the work of drainage as with other work. My article 
was a review of the lecture given by Sir W. Willcocks, 
and did not contain a statement of my own individua| 
opinions, except in the form of a quotation from an 
Egyptian Government report giving the views of « 
‘* former official ’’—which views I still hold. 

Since my article appeared it has been pointed out 
to me that my suggested “ compromise scheme ”’ 
is practically the same as that advocated a short 
time ago by Mr. E. W. P. Foster, managing directo; 
of a land company in Lower Egypt, and formerly 
Inspector-General of Irrigation in Lower Egypt. 
As managing director of his company he naturally 
advanced the arguments in favour of the Government 
undertaking the pumping. On public grounds | 
think his arguments were sound. The decision of 
the Government to assume the responsibility js 
probably a wise one. The introduction of a system 
of drainage by pumping on any considerable scale, 
if left to private enterprise, would be of slow growth, 
whereas the conditions call for rapid development. 
The latest increase of the water supply has not been 
a gradual one, but has been suddenly produced by 
the completion of the Assuan Dam additions, necessi- 
tating the execution of a scheme of drainage for 
Lower Egypt which is both of a comprehensive 
character and capable of early achievement. 

April 19th. HANBURY Brown. 





EUSTON STATION. 


Some important improvements have been begun at 
Euston Station, the crux of the scheme being the centralisa- 
tion of the public offices, and the remodelling of those 
surrounding the large hall. It is intended to roof in a 
portion of the present courtyard in front of the main build- 
ing, and to construct on the space thus covered a large 
central booking hall, which will give direct access to all 
platforms from 6 to 12, and also to the subways serving the 
local platforms 4 and 5 to be used by the electric services. 
New and commodious refreshment, bath, hairdressing, ty pe- 
writing and waiting rooms will be erected on the space on 
each side of the grand hall. No re-arrangement of the 
platform accommodation is, however, contemplated, and 
these changes will not, therefore, alter the general appear- 
ance or lay-out of the famous terminus of the London and 
North-Western Railway, which has grown up gradually, 
section by section, for 75 years. 

Though not the first railway terminus in the metropolis, 
a small part of Euston constitutes a unique relic of the 
dawn of the railway era. The London and Birmingham 
Railway was opened for traffic throughout on the 17th 
September, 1838, but commenced its career as a public 
carrier nearly a year earlier, when it opened from Euston 
to Boxmoor ; whereas the Greenwich Railway was opened 
from Spa Road, Deptford, to London Bridge on December 
14th, 1836. The latter station, therefore, can claim to be 
considered the first in London. However, the original 
arrangements at London Bridge completely disappeared 
in 1847, when powers were obtained for building a larger 
terminus, and dividing it between the Brighton and South- 
Eastern Railways. 

Euston was an afterthought. Originally the line was to 
have ended at Camden Town, but a favourable oppor 
tunity led to the purchase of 15 acres within a short dis- 
tance of the New Koad. Another half-forgotten fact is that 
it was originally intended to share Fuston with the Great 
Western Railway, which was to join up with the Bir- 
mingham line near what is now Willesden Junction. 
** Euston Grove,” as the station was originally called, 
consisted at first of only one departure and one arrival 
platform, and four lines of way, while at the north end of 
the arrival platform adjoining Seymour-street was the 
‘* field,” or large shed with two floors, for storing carriages. 
A reproduction of an engraving showing the station as it 
appeared in 1838 is given herewith. The traveller ap 
proached the station between two detached buildings, the 
eastern forming a hotel, and the western a coffee-house 
with lodgings for the humbler patrons of the line. 

The “‘ poor man’s hotel,” it may be said in passing, does 
not seem to have been a successful experiment ; at any rate, 
this building was soon converted into a hotel charging 
ordinary prices, styling itself the Victoria. In 1881 the 
Euston Hotel and the Victoria Hotel were connected by an 
extended frontage over the roadway, and the united build- 
ing henceforward was distinguished as Euston Hotel, East 
Wing and West Wing. This alteration, of course, shut 
out the view of the propyleum from the Euston-road. 

Beyond the hotel the traveller passed under the mag- 
nificent propyleum, or architectural gateway, into a 
square courtyard, and saw a building on the right, a plain 
unpretending stucco structure with a convenient wooden 
shed in front barely to save passengers from getting wet in 
rainy weather. Where the large hall and offices now stand 
was an open space, the west side of which was arranged to 
receive the waiting rooms originally intended for the Great 
Western Company. These were never erected, though 
they are represented in the plan of the station contained 
in Brees’s “‘ Railway Practice,” 1847. 

The architect of Euston, Philip Hardwick, R.A., had 
projected a range of magnificent buildings in the classical 
style, but his plans were arrested by the outcry that arose 
when the cost of the first to be taken in hand, viz., the pro- 
pyleum, was divulged. That colossal portico, with the 
great yates cast by Bramah, cost £30,000, and the share- 
holders thought that they would be ruined if this kind of 
thing were allowed to continue. Ultimately the chair- 
man’s reproof that ‘“‘ the national character was involved 
in the execution of the whole,’ secured the addition of the 
great hall—opened May, 1849—which is said to have the 
largest panelled and coffered ceiling in the world, together 
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with the Board rooms. ~ Kuston Station,” says a writer 
in L851, “18 & place where comfort has been sacrificed to 
magnificence. The platform arrangements are good, 
and comprehensive ; but the waiting rooms, re- 


simple ‘ f 
} stand, and other conveniences are as ill-arranged 


freshimuent 


as follows: 
scagtiola pillars, appears to have swallowed up all the money 


{all the light of the establishment.” 
the noble hall leading to mean and badly arranged offices 
has continued down to the present. The provision of new 
offices suitable for modern traffic conditions will sweep 
awzy the identical ‘ plain unpretending stucco structure,” 
pa sinally the one and onJy departure platform. 

\<» locomotive was, however, seen in Euston previous 
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, from 1838 on number 6 (departure) platform, | 


ENGINEERING PROGRESS ABROAD. 


Argentina. 


For some years past railway managers in Argentina 
have had under consideration, in a general form, the 
question of electrifying some of the principal railways of 
that Republic. Until recently, however, the subject has 
not been discussed in any detail. In view of the generally 
prosperous condition of the State, and of the determination 
of both the Federal Government and of the privately 
owned systems to equip their lines where possible with 
electrical plant, the matter is now assuming renewed 
importance. The problem as to which system or systems 
shall be adopted is still undecided, the conditions of the 


to April, 1844. At the instance of Lord Southampton it 
wi specially provided in the original Act for taking up | country generally calling for very careful consideration 
‘ton that no locomotive should be allowed to proceed | before any final determination is arrived at. 


“jer south than Camden Town, lest his building land 
would remain neglected garden land for ever, This pro- 
jon was accepted with little reluctance by the company, 
eause in 1833 it was popularly considered that the ascent 
» peach Camden, an inclined plane 3281 yards in length, at 

radient of 1 in 60, could not be easily overcome by 
a heavily loaded locomotive. Accordingly, a thick rope, 
supported at intervals upon pulleys, ran from the winding 
engine-house at Camden down one line of rails, returning 
yy the other, which arrangement was soon duplicated for 
the other pair of tracks, ‘‘ As soon as the carriages are 
connected with each other,” says Bourne’s “‘ History of 
the Birmingham Railway,’ ‘‘ and the passengers seated 
the train is pushed forward by the porters to the bridge 
under Wriothesley-street, where the rope is attached and 
the signal made to Camden to set the stationary engine in 
motion.’ The electric telegraph was installed in 1838 to 
transmit the signal, but proving a failure was superseded 


| 


The demands of Argentina are practically without limit 
so far as facilities of quick and cheap transportation are 
in question, and before any decision is arrived at as to the 
system to be adopted for electrical transmission of power, 
the most careful consideration and wide experiment will 
be called for. At the present time those interested are 
considering, inter alia, to what railway lines and to what 
length of them electrification should be applied, what 
sum3 of money are to be devoted to the experiment, and 
what type of equipment should be installed. 

In arriving at a decision the results that are already 
available in connection with other enterprises in different 
parts of the world are being minutely scrutinised. The 


| figures of the underground railways of London and the 


London, Brighton and South Coast Railway lines afford 
much useful information, and several Argentine engineers 


| are at present in this country making a complete study of 


for some years by a pneumatic telegraph, which emitted a | 


‘melancholy wailing sound.’ Incoming trains detached 
the locomotive at Camden, and after receiving a push from 
it, when it had run round tbe train, descended the 
incline by gravity under charge of special brakes- 
men. ‘Ihe manager and chief officials rode to the office 
in the morning in wagons, which they lowered them- 
selves, quite regardless of what might be in the way. All 





these and of some other systems. It is understood that 
the Buenos Aires Western and the Central Argentine 
Railway Companies wil] be among the first to experiment 
with electrification. Plans have already been presented to 
the Argentine Government for approval, but before any 
official sanction can be given the Government will pro- 
bably find it necessary to send a special commission to 


| Europe to study the question from a practical and an 


economic point of view. In any case there is likely to be 








THE ORIGINAL EUSTON STATION 


hands were proficient at this braking, and small wagers 
were regularly made as to stopping the wagons or carriages 
to an inch on the turntables at the bottom. 

Until the Great Northern Railway was opened in 1850 
Euston formed the only gateway to the North. Before 
the arrival of this alternative route, however, it was found 
necessary to provide a second departure platform on the 
west side for the use of trains bound for the midland 
counties, which got on to the Midland system at Rugby. 
Therefore, this platform, now numbered 9, became known 
as the “‘ York,” and it is said that the railway servants 
still speak of it as such, though few passengers can have 
hooked at Euston for York for very many years past. 

By the year 1870 the area covered by the terminus had 
xrown from the original two acres to nearly ten. The 
“field”? had now long disappeared, its place being taken 
by the ** Coach Factory ” on the west side of the station. 
The original glass roof was of very low elevation, and the 
advent of lofty spans, such as King’s Cross and St. Pancras, 
caused it to be unfavourably criticised for its squat-like 
appearance, and its poor light and ventilation. In 1872 
that on the east side was raised 6ft. by the introduction of 
pedestals at the base of the old pillars, the work being 
accomplished by hydraulic power without interference with 
the regular traffic, but the roof of the range of buildings 
on the west side remains in its original condition. At the 
same time the station was widened on the east side, right 
across to Seymour-street, thus giving room for additional 
arrival platforms. ‘ 

The west departure station was begun in 1887, and com- 
pleted in 1892. This enlargement spread over a part of the 
burial ground of St. James’s, Hampstead-road, and neces- 
sitated the disinterment of some thousands of coffins, 
covering the period 1790-1826. Owing to the ground 
heing composed of gravel and clay the coffins were in a 
wonderful state of preservation. Unfortunately these 
new platforms numbered 10 to 15, were separated from 
the rest of the station, and for some time the result was 
very unsatisfactory. ‘‘ You have turned Euston into a 
Waterloo,” was the criticism of one director. Eventually 
Sir George Findlay remedied the difficulties which had 
arisen, Lastly, between 1901-4 the approaches to the 
terminus were widened, so as to provide for the shunting 
and housing of carriages without the up till then existing 
necessity for conveying them to Willesden and back. The 
station has now 15 platforms, varying from 400 to 1LOOOft. 
long, and covers nearly 18 acres. 


some keen rivalry between the alternating and the con- 
tinuous-current systems, and the controversy will, in all 
probability, prove as serious as that which for many 
years raged upon the question of gauges. 

Several of the Northern Provincial Governments in 
Argentina have resolved upon encouraging local irrigation 
projects, and the well-known engineer Sefior Diego Severini 
(the Director-General of Irrigation) has recently been on a 
tour through the Northern Provinces of the Republic for 
the purpose of inspecting such works as are in active 
construction, and the sites which have been chosen for 
them. Accompanied by the Inspector-General, Sefor 
Coutez, the Director made an inspection of the Province 
of Jujuy, where the large dams known as La Ciendga and 
Rio Perico have recently been completed. Thence they 
proceeded to the Province of Salta, in order to inspect the 
San Carlos dam and the irrigation works which are to be 
shortly commenced on the rivers Toro and Corralito. 
They also included in their examination irrigation works 
which are being conducted at Andalgala, in the Province 
of Catamaérea—which works are being carried out under 
the egis of the Provincial Government in conjunction 
with the National Government. Sefior Diego Severini is a 
thoroughly capable engineer, and his report to the Ministry 
of Public Works upon irrigation in Argentina, now being 
prepared, should prove of great value to others outside the 
Republic. 

British manufacturers of subways equipment may be 
interested to learn that the Public Works Committee of 
the Buenos Aires City Council will shortly call for tenders 
for the construction of subways to carry tubes for the 
pneumatic postal service, water mains, and electric light, 
telephone and telegraph cables, under the Calles Belgrano, 
Entre Rios, Callao, Paséo Col6én, and Paséo de Julio. 
The whole cost of the installation will exceed 20,000,000 
pésos, and in order to meet this expenditure the Munici- 
pality has been authorised to issue bonds up to the amount 
mentioned, bearing an interest of 5 per cent., with 1 per 
cent. amortisation, the interest upon such bonds being paid 
by the revenue to be obtained from those companies 
which make use of the subways. 

Mention has already been made in these columns of the 
contract which has been given to the firm of Vickers, 
Limited, for the construction of a dockyard at Rio Santiago, 
which works are to include dry docks, slips, and naval 
workshops intended for the construction and repair of 
warships and accessories. The terms which have been 


granted to Messrs. Vickers appear to be very favourable. 
and cover the concession of a large block of land on the 
Rio Santiago, free of all costs, for a term of ninety-nine 
years. The directors have undertaken at all times to give 
preference to the repairs of warships belonging to the 
Argentine Government, and to keep dredged that part of 
the river fronting their holding to a depth equal to that 
of the channel leading to the river. 


Brazil. 


The Anti-Drought Department of the Brazilian (Federal) 
Government is actively aiding the construction of dams in 
order to relieve the situation of the interior of the Province 
of Cearfé and other of the Northern Provinces of Brazil, 
which are periodically afflicted with droughts. Already 
some important works have been commenced in the 
department mentioned, and in the neighbourhood of 
Natal, which is the extreme northern point touched by the 
Great Western Railway of Brazil system, a British enter- 
prise, a reservoir is to be built at a place called Caraubas, 
which is to have a capacity of 11,110,000 cubic metres. 
Dams are also to be constructed at Curacoa, Joazerao, 
Riacho do Sangua, Cearaé, Paya dos Ferros, Rio Grande, 
Apoly (Rio Grande), and, Monte Santo (Bahia). The 
Government is also undertaking some important dredging 
operations on the Sao Francisco River from its mouth to 
the town of Piranhas. 

Several important railway extensions are also being 
undertaken, including the continuation of the Funelise 
Railway to the banks of the river Mogy-Guassu, in the 
State of Sao Paulo; a new electric traction railway to 
connect the cities of Rio de Janeiro and Santos ; and the 
extension of the Paraguay North-Eastern Railway to the 
Paraguayan-Brazilian frontier. 


Mexico. 


Notwithstanding the upheaval which has been pro- 
gressing in the Republic of Mexico, and which, accord 
ing to some correspondents, is not over yet, there 
has been only a partial disorganisation of trade, and far 
less than one might have reasonably anticipated. The 
demand for aJl kinds of machinery and electrical equip- 
ment in place of the quantity which was wantonly or 
accidently destroyed during the recent disturbances is 
likely to be considerable, and although the United States 
will probably receive the bulk of the orders, consequent 
upon the fact that American manufacturers are always 
found most ready to supply the immediate demands of 
importers, the opportunities for British machinery and 
supplies are not inconsiderable ; imdeed, the outlook is 
highly favourable. Of late years several new firms hand- 
ling British-made machinery have opened offices in Mexico 
City, but more business would be done if manufacturers 
upon this side would carry in mind certain facts which 
have an important bearing upon the machinery market 
of Latin-America generally. The weight of British 
machinery often seriously militates against a wider sale ; 
manufacturers maintain their own standard form, from 
which they apparently refuse to deviate to the smallest 
extent. In competition this absurd rule tells heavily 
against them. Again, the standard British threads 
for nuts, bolts, &c., differ from those in common use in 
Mexico, while the fact that few manufacturers here deem 
it worth while to meet the conditions prevailing regarding 
the granting of credits constitutes a factor which 
detrimentally affects trade. 

The agents of British firms established in Mexico City 
have likewise frequently complained of the lack of support 
or encouragement with which they meet; they are 
expected to take all the risks which present themselves 
and to expend from their own pockets all sums necessary 
to secure and retain the custom of provincial clients. 
Among such clients, who are well worth cultivating, it is 
customary to grant long credits, a concession readily 
conceded by German and a large proportion of North 
American houses, but rigorously denied by British firms. 
A striking instance of this was afforded a few weeks back, 
when a prominent Mexican firm of importers of machinery 
and supplies, whose books show conclusively that they 
do a turnover of several hundreds of thousands of pounds 
sterling annually, were asked to obtain for a large contract 
(about to be commenced locally) the best terms for a 
delivery of the necessary machinery. The value of the 
order reached six figures, the purchasers proposing to 
pay one-third of the amount every three months. To 
these terms, however, the British firm would not agree, 
upon the grounds that, through their houses in other parts 
of the world, they could easily turn over the money in the 
time involved at a profit very much greater than that 
which would have accrued from the interest upon the 
notes. The order was then given to a German firm, 
which was prepared to accept it upon the terms mentioned, 
and which also placed for the Mexican importers a number 
of other orders for plant and machinery upon which there 
was conceded a liberal amount of commission. 

If British manufacturers will but make up their minds 
to deal a little more trustfully with their Latin-American 
customers, and not seek to screw out of their agents— 
usually influential natives—the utmost farthing in the 
way of expenses and commission, they would find this 
market as favourable to-day as it was in the early fifties, 
when, as will be seen by reference to some of our consular 
reports of that period, the total sum of the trade done with 
this country in the way of machinery, wire netting, iron 
sheeting, and agricultural implements amounted to an 
appreciable figure per annum, most, if not all, of which has 
now gradually passed into the hands of North American, 
German, and Belgian firms. It is not too late to recover 
a portion of this desirable market, but in order to do so and 
to maintain it a decided alteration in the business methods 
adopted will become necessary. The principal exporting 
houses dealing with these and other engineering supplies 
could easily combine, as have several of the principal 
North American houses, for the purpose of despatching 
to Mexico a thoroughly efficient and Spanish-speaking 
representative instructed to canvass the country, ndt so 
much with the idea of selling goods by the immediate results 
of his own efforts or those of the native representatives, 
but with the ultimate object of securing the most reliable 
information regarding the monetary positions of the dealers 





in the various lines of imported articles from whom orders 
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might be expected—and accepted with confidence—later 
on. This special delegate should be enabled to obtain 
not only the names and the commercial standing of the 
importers and dealers in staple articles, but also reports 
as to the best means of shipping to the different ports and 
towns, the retail prices of competitive North American 
goods, information as to the character of Mexican exports, 
the general customs of credits, and the character of the 
trade generally and its immediate future. It may be 
urged that British consular reports usually afford all this 
and other similar information. We maintain, however, 
that they do not. The restrictions imposed upon our 
Consuls in Latin-America as elsewhere by the Foreign- 
office call for the excision of all information likely to prove 
of the most useful character, and the inclusion merely 
of the most casual and unimportant matter, such as may 
prove of more use to our rivals than to us. To obtain 
at first hand such vital information as that indicated it is 
essential that a special and highly-trained representative 
should be despatched, and we are of the opinion that it 
would be found well worth while todo so. One substantial 
order alone among the immense number that are to be 
picked-up by an intelligent and enterprising representative 
would amply repay the amount expended upon his travel- 
ling and living expenses for, say, a six or twelve months’ 
tour of the three principal Republics in South America— 
Argentina, Brazil, and Chile—and that of Mexico in 
North America. If Cuba, the progressive island adjoining, 
were included, the tour might become even more remunera- 
tive, notwithstanding the commanding position occupied 
by American manufacturers in this part of the Latin- 
American trading world. 








THE BUILDING TRADES EXHIBITION. 


THe Building Trades Exhibition, which was opened 
on the 12th inst., at Olympia, is certainly one of the best 
of its kind held during recent years, and those interested 
in building work who have not yet visited the show should 
endeavour to do so before it closes to-morrow night. 
Many of the exhibits appeal to engineers as much as to 
architects and others associated with the building trades, 
for as on previous occasions many of the firms are showing 
machinery. Moreover, a large number of engineers is 
now interested in reinforced concrete, and it is perhaps 
scarcely necessary to say that the. firms specialising in 
this class of work are well represented. It would be quite 
easy to fill many of these pages in describing the various 
reinforced concrete systems which are exhibited, but we 
do not propose to do more than to give a general survey 
of the Exhibition in this article. We may add that some 
very artistic buildings have been erected for the purpose 
of showing the advantages of the various systems of rein- 
forced concrete. 

During our visit to the show our attention was called 
to Johnson’s lattice system for floors, roofs, decks, founda- 
tions, rafts, culverts, &c., as supplied by Richard Johnson, 
Clapham, and Morris, Limited, of 24 and 26, Lever-street, 





Fig i 


Manchester. All steel used in the manufacture of this 
firm’s lattice is wire drawn, which process, it is pointed out, 
immensely increases the tensile strength, and inasmuch as 
this operation subjects the material to severe tensile 
stress all weaknesses are discovered in the course of manu- 
facture. The wire used possesses a tensile strength up 
to 40 tons per square inch. The lattice is manufactured 
in sheets up to 7ft. wide and of any required length. 
The main tension wires can be run either longitudinally 
or transversely, as shown in Figs. 1 and 2. The tension 
wires extend from one end of the building to the other. 


















































Fig. 2 


Since this wire lattice is manufactured in lengths up to 
200ft. wastage due to overlapping is eliminated and a con- 
siderable saving results. The steel wire lattice may be 
laid between the beams of a floor or roof in camber form, 
thus dispensing with independent tension strips at the 
points of support and at the same time providing for the 
reverse bending moment, resulting, it is claimed, in a 
saving of material which may amount to 20 per cent. 
The steel wire lattice is delivered on the site in the form of 
a complete fabric. The firm also supplies another type 


of lattice whichis claimed to form an efficient and cheap 
reinforcement for concrete floors resting on ordinary sub- 
soil, when special raft construction is unnecessary. This 








lattice is manufactured in lengths up to 150ft. and any 
width up to 6ft. The firm’s ‘“ Bicktor”’ wall reinforce- 
ment is also shown. 

The Expanded Metal Company, Limited, of York Man- 
sions, York-street, Westminster, is exhibiting examples 
of steel sheet and bar reinforcement in footings, columns, 
flooring, &c., also examples of expanded metal lathing 
and plaster ceilings, partitions, encasing, &c. Examples 
of the firm’s ‘“‘ Exmet ” brickwork reinforcement in brick 
structures are shown. Another stand worthy of inspec- 
tion by those who are interested in reinforced concrete is 
that of the Trussed Concrete Steel Company, Limited, 
of Caxton House, Westminster. This firm exhibits 
examples of its ‘‘ Hy-rib ” reinforcement as used in build- 
ing construction, particularly in walls, floors, ceilings, 
partitions, &c., also ‘ Siegwart’’ reinforced concrete 
poles and pipes. The “ Hy-rib” reinforcement takes the 
form of a steel sheathing stiffened by rigid ribs. The ribs 
and the lath are manufactured from a single sheet of steel, 
and the ribs and studs therefore form a complete unit. 
No centering is required for spans in concrete floors and 
roofs, as the ribs are designed to give sufficient strength. 
We are also told that in walls and partitions this form of 
construction does not demand the use of small stiffening 
channels and rods. The system is said greatly to reduce 
the cost of building work, because it reduces the time neces- 
sary for erection and does not demand the use of centering 
material. The exhibits of the Reinforced Metal Company, 
of 175, West George-street, Glasgow, are also of consider- 
able interest. On this stand there is a collection of rein- 
forced concrete steel columns constructed in accordance 
with patents acquired by the company. Some of the 
columns shown have been subjected to a test load of no 
less than 1237 tons per square foot of reinforced area. 
Others are shown in various stages of construction. These 
exhibits should prove of great interest to civil engineers, 
architects, and others connected with constructional work, 
for the company claims that these are the first composite 
columns of steel and concrete in which effective reinforce- 
ment of concrete has been obtained. This type of column 
is said to have more than double the strength obtainable 
with any other combination of steel and concrete in which 
the same weights of these materials are employed. 

Bell’s United Asbestos Company, Limited, of 59}, 
Southwark-street, S.E., exhibits various products turned 
out from the company’s works at Harefield, Middlesex. 
A fireproof material known as “ Poilite ” is shown which 
is composed of two indestructible materials, three-fourths 
being the best English Portland cement and the remainder 
a selected asbestos free from impurities. An attractive 
building has been erected for showing how “ Poilite”’ 
can be used for wall and ceiling linings, &c., and a staircase 
enables visitors to study the method of securing the tiles 
to the roof boards or battens. 

A good display of portable oil engines is to be found on 
the stand of Blackstone and Co., Limited, of Stamford. 
There is a 13 brake horse-power oil engine with an open 
girder frame, which is mounted on cast iron wheels. 
There is also a 20 brake horse-power stationary engine 
designed for working with crude oil, and a 1} brake horse- 
power vertical oil engine direct coupled to a dynamo. 

The exhibits of William Boby and Co., of Salisbury 
House, London Wall, E.C., consist of two water softeners, 
one being of the horizontal type and suitable for treating 
public supplies in towns and villages, public institutions, 
&e. It can also be employed for softening boiler feed 
water, and we are told that plants of this type are now 
largely used in laundries, dye works, textile and other 
mills, as well as at collieries, steel works, &c., and, in fact, 
wherever hard water is found. The incoming hard 
water and the chemical reagent solution are measured in 
tipping vessels, all the working parts being placed where 
they can be seen by the attendant. The action is auto- 
matic and reliable. The other plant differs from that 
just mentioned, in that the chemical reagent is introduced 
into the water in the form of a dry powder. It is designed 
for dealing with domestic supplies in large institutions, 
hotels, &c. It is claimed that its action is in no way 
disturbed by intermittent working and very little attention 
is necessary. 

The Bristol Wagon and Carriage Works Company, 
Limited, of Lawrence-hill, Bristol, is showing a water van 
with cylindrical body, a contractor’s cart, a spring tipping 
cart, a builders’ van, a Liverpool float, a trolley, a patented 
screw tip dust van with covers, &c. 

The British Steel Piling Company, of Dock House, 
Billiter-street, E.C., is exhibiting examples of its ‘* Uni- 
versal ”’’ steel sheet piling for dams of all kinds, coast 
defence work, river and sea walls, bridge piers, irrigation 
works, colliery shafts, trenches, and deep excavations of 
all kinds. Examples of the firm’s “‘ Simplex ” sheet steel 
piling for dams and trenches of all kinds are on view, also 
reinforced concrete piles. Besides the above exhibits there 
are direct-acting steam worked plants and “riction winches 
for driving steel, timber, or ferro-concrete piles, also 
automatic steam and compressed air hammers for driving 
sheeting. 

Barford and Perkins, Limited, of Peterborough, exhibit 
a water ballast motor road roller having a weight when 
empty of 6} tons and when full 8} tons. It is fitted with 
a large water tank and sprayers are provided on the 
back and front roller cylinders. This roller is specially 
designed for repairing tar-macadam roads. Another 
roller of the same kind is also shown, this weighing 10 tons 
empty and 11 tons when full. 

One of the most novel exhibits from an engineering 
standpoint is a new continuous filter shown by the Ran- 
some-ver Mehr Machinery Company, Limited, of Bruns- 
wick House, Westminster, S.W. It is not a mechanical 
filter, but is claimed to possess all the advantages of filters 
of that type, including rapidity in action and economy 
in first cost and working. Filters of this description can 
be made to act as pre-filters to ordinary open sand beds, 
and it is claimed that when employed in this capacity 
there is a great saving in the initial outlay. The filter 
may be used in connection with municipal or industrial 
water supplies or for any other purpose. It is a con- 
tinuous acting filter, which when treating average water 
only has to be washed back once every 30 or 40 hours, 
and since it is automatic in action the cost of attention is 
reduced to @ minimum. The distinctive feature of the 
apparatus is the employment of a moving body of sand, 
which constitutes the primary or roughing filtration 





medium. This removes the principal impurities from the 
water prior to it coming into contact with the final layerg 
of stationary sand and gravel. The moving sand almost 
imperceptibly gravitates grain by grain towards tho 
washing chamber placed at the lower part of the filter 
forming in its movement a continuous series of filtration, 
films. After the impurities have been removed from ¢he 
sand in the washing chamber outside the body of the filter 
it is returned by the incoming unfiltered water and again 
deposited on the moving sand bed at the top of the filter, 
This process is continuous. Under the moving sand there 
is a stationary cone-shaped body of graded sand or quartz 
and gravel which, as already stated, serves for the final 
filtration. ‘ 

The same firm is also exhibiting a stone dryer hay ing 
a capacity of 50 cubic yards per day. This machine js 
of special interest, for it embraces a novel principle 
of drying stone for tar macadam. A batch of stone ci), 
it issaid, be thoroughly dried in three minutes. It is capai,jc 
of dealing with any size of stone from the finest up io 
the largest used for road metalling. These machines ¢.:;, 
be supplied with a tar macadam mixer mounted on tie 
underframe, thus forming a complete unit. The company 
is also showing a number of its concrete mixers, includiii¢ 
one directly coupled to a petrol engine and provided wit}: 
an elevating hopper. Another exhibit takes the form oj 
steel piling, which has been designed to combine maximwin 
strength with minimum weight. We are told that tho 
sands of tons of this piling are at present in use on varioiis 
contracts, including the Rosyth Naval Base, the New Port 
of London Dock Improvements, and the New Smit}i’s 
Dock on the Tees. The section is said to be extreme|, 
easy to drive. Moreover, it can be withdrawn and used 
repeatedly, and when in position it is water-tight and dows 
not require caulking 

A large assortment of extruded rods and sections, ij:- 
eluding solid and hollow-shaped bars in brass, yellow 
metal, manganese bronze, naval brass, copper, and various 
‘delta’ metals is to be seen on the stand of the Delta 
Metal Company, of Delta Works, East Greenwich. There 
are also numerous specimens of “‘ Dixtrudo”’ high-speed 
screwing and turning rods and “‘ Dixtampo ”’ yellow metal 
bars, bolts, &c. The extrusion process was first intro- 
duced by this company, and apparently it has proved 
highly successful. A number of vertical show-cases 
contain thousands of specimens of sections, &c., many of 
which are specially designed for architectural work, for 
shop fronts, window casements, sashes, mouldings, orna- 
mental gates, railings, and numerous other purposes. 
Other exhibits comprise heavy forgings, castings, and 
stampings, rods, tubes, wire, and sheets of delta metal 
alloys for engineering and general constructional purposes. 

Visitors who are interested in drawing-office equipment 
should inspect the exhibits on the stand of B. J. Hall 
and Co., Limited, of Great Peter-street, Westminster. 
This firm is showing a continuous copier designed to pro- 
duce blue, ferro-gallic, sepia, and other prints in any 
length without a joint. It consists of a felt-covered drum 
working in a curved glass plate and illuminated on the 
outer surface by arc lamps. The machine is driven by an 
electric motor, and the speed can be varied to suit the 
work. The machine requires about 4 units per hour, 
and is designed for a 200-volt circuit. It is exceedingly 
simple, and is said to cost very little to maintain. 
Many other advantages are also claimed. 

On Stand No. 29, Heenan and Froude, Limited, of 4, 
Chapel-walks, Manchester, are showing models of mechani- 
cal charging and clinkering destructor grates and the firm’s 
back hand-feed mechanical clinkering grates as exten 
sively used in this country. There is also a model of the 
company’s air and water cooler und elements of the 
‘* Foster ” superheater. 

A good display of general rubber goods applicable to 
the building trades is to be seen on the stand of the India- 
rubber, Gutta-percha, and Telegraph Works Company, 
Limited, of 106, Cannon-street, E.C. There are specimens 
of stair nosing, hose, tubing, packings, closet cones, &c. 
Specimens of the firm’s india-rubber mosaic tiling and 
ordinary india-rubber stair treads are also exhibited. 

A steam patching roller suitable for patching potholes 
or other road defects, and also for rolling tar-macadam, is 
shown by Mann’s Steam Cart and Wagon Company, 
Limited, of Pepper-road Works, Hunslet, Leeds. The 
rollers are arranged to give a short wheel base and an equal 
distribution of weight per inch of tread on both back and 
front rollers. On the same stand there is a steam tipping 
cart designed for contractors’ work. It has a very short 
wheel base, and is therefore suitable for manoeuvring 
in confined places. The engine is of the compound hori- 
zontal type, and is mounted on the top of a locomotive 
boiler. The engine drives the road wheels through spur 
gearing. 

Messer and Thorp, of 58, Gedling-street, Dockhead, 
S.E., exhibit a patented bucket fire extinguisher. Ten 
or more fire buckets are telescoped together and sub- 
merged in a covered reservoir of water, so that when they 
are removed they are filled with water ready for use. It 
is claimed that the apparatus only requires attention once 
a year, because the water is kept pure and free from evapo 
ration by an air-tight cover which can be sealed. 

Stothert and Pitt, of 38, Victoria-street, and T. L. 
Smith and Co., of 11, Victoria-street, are exhibiting 
jointly, the exhibits comprising concrete mixers of various 
types. One of the mixers is mounted on a truck together 
with loader, engine and boiler, and special heating arrange- 
ment. 

Several firms are exhibiting electric lifts and cranes. 
R. Waygood and Co., Limited, of Falmouth-road, London, 
8.E., are showing an electric passenger lift which is working 
between the ground floor and the gallery. One of Way- 
good’s patented “ Electroil ” lifts is on view, also a model 
of an automatic passenger lift and three models of hand 
power service lifts. Lift locks and fittings are also shown. 
Another firm exhibiting electric lifts is Marryat and Place, 
of 28, Hatton-garden, E.C. This firm is showing one of 
its standard lifts in operation for the purpose of demonstrat- 
ing the special features, viz., safety automatic push 
button control, simplicity, and speed variation. Med- 
way’s Safety Lift Company is also.in evidence. Among 
other things this firm is showing a silent and smooth 
running lift in operation. Two systems of control are in 
use. The lift may either be worked by a switch in the 
cage or by push buttons in the cage and on all landings 
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The former system is most suitable for lifts in busy offices 
where an attendant is employed, while the press button 
is automatic and can-be used by anyone. Other types of 
lifts are shown by the firm. Mention should also be made 
of the fact that Scholey and Co., Limited, of 151, Queen 
Victoria-street, E.C., have a stand at the Exhibition on 
which there is a large size working model giving a good 
idea of the general arrangement and details of the Graham 
electric passenger lift working on the push button system. 
Besides this there is one of the firm’s latest passenger lift 
vears designed for raising a load of 6 cwt. at a speed of 
about 160ft. to 180ft. per minute. 

Lastly, we should mention that the Ozonair Company, 
of 96, Victoria-street, S.W., has a well arranged stand, 
on whieh equipment is shown for the purification of air 
for ventilating purposes. Among other things there is a 
;nodel showing the principle of the company’s system of 
pure air ventilation for buildings. The fresh air from out- 
side first of all passes into a filter chamber, where it may 
he warmed or cooled as required. Here it is also washed 
by being drawn through a filter screen of fine metal gauze, 
on which a jet of water impinges. During this process all 
solid impurities are removed and practically the whole of 
the sulphuric acid and other deleterious gases absorbed. 
The air then passes into the mixing chamber of an elec- 
trically driven fan, where it is mixed with a small quantity 
of pure ozone. Thence it passes into the building through 
ducts provided with openings in suitable positions. 








BOOKS OF REFERENCE. 


Tue first edition of ‘“* The Engineer’s and Iron and Metal 
‘Trades Directory” (Kelly’s Directories, Limited, 182, 
High Holborn, W.C., price 30s.) was published in 1870. 
Every four years since then another edition has appeared 
each containing more references than its immediate 
predecessor. We have just received the twelfth edition, 
and it contains 76 pages more than the volume before it. 
It is an invaluable directory for the engineer. As its 
compilers claim, it comprises every calling in any way 
connected with metal or having any connection with or 
aflinity to engineering from the first raising of the ores 
from the mines in this country, or their importation here, 
through all the various processes to which the metals are 
subjected, until the immense variety of articles composed 
from them have been produced in their most finished 
forms. It is divided into two main divisions, in one of 
which is an alphabetical list of counties sub-divided into 
an alphabetical list of towns, while each has separate lists 
of those engaged in the various trades, also arranged 
alphabetically. In the other part there is an alphabetical 
list of trades with in each case an alphabetical list of 
those engaged in them and their addresses. The compilers 
inform us, as giving some sort of an idea of the time and 
labour involved and the magnitude of the expense incurred 
in compiling this work, that all the places dealt with—and 
they are over 10,000 in number—have been specially 
visited and the particulars relating to each firm have been 
personally taken by their agents. 

‘THe Guide to South and East Africa,” which is com- 
piled annually for the Union-Castle Mail Steamship Com- 
pany, Limited, and published in London by Sampson, Low, 
Marston and Co., Limited, while being primarily intended 
for *‘ Tourists, Sportsmen, Invalids, and Settlers,”’ has much 
in it which will be useful to the engineer. There are, first 
of all, some excellent maps, and there is also information 
regarding the various ports of the Union and the shipping 
frequenting them. Chapters are devoted to labour, 
both black and white, and some particulars are given 
concerning the question of irrigation. The geology of the 
various States receives attention, but of most value to the 
engineer will probably be found the portion devoted to 
mining. As might be expected, gold comes in for most 
notice, but data are also given concerning coal, silver, 
copper, lead, tin, plumbago, zinc, antimony, iron, quick- 
silver, asbestos, mica, salt, sulphur, &c. 

Tue third annual edition of “‘ The Automobile Engineer 
Year-book ” (1913 edition issue, published by the Auto- 
mobile Engineer Publishing Company, Limited, 20, Tudor- 
street, E.C., price 1s. net) shows a considerable enlargement 
and a slight alteration in style as compared with its two 
forerunners. It contains a vast amount of information 
likely to be of use to engineers whose work brings them 
into contact with automobiles of any sort or kind. <A few 
of the subjects dealt with are compression pressures, 
energy consumption, cylinder capacities, horse-power, 
engines, gear-boxes, rear axles, ball bearings, &c. Quite 
a feature of the work are some excellent sectional drawings 
of modern designs of engines and various parts of cars. 
Another important feature is a series of specifications of 
steels for special purposes, &c. 

THERE is a considerable amount of interesting reading 
in the first issue of the ‘‘ Commercial Year-book of the 
British Incorporated Chamber of Commerce and Shipping.” 
The volume has been compiled by the secretary, Mr. 
W. J. Hilliar, F.C.1.S., who has done his work uncommonly 
well, and to whom the labour involved has evidently 
been congenial. Some little space is devoted to the early 
history of the ‘“‘ Metropolis of the West,” but the bulk of 
the first portion of the volume is devoted to present 
status of the city, its ports, its public services, and its 
manufactures. Space is also devoted to the sister town of 
Clifton, and a chapter by Mr. E. G. F. Walker on the 
Agricultural Hinterland of Bristol. The second part of 
the book is taken up with a classified list of the members 
of the Chamber of Commerce. 

“THe Mercantile Year-book and Directory of Ex- 
porters,” now in its twenty-seventh year of publication, 
is published by Messrs. Lindley Jones and Brother, 10, 
St. Helen’s-place, Bishopsgate, E.C., price 10s. This year’s 
issue has been entirely reset in new and smaller bodied 
type, so that, while the face is practically identical with 
that of the type used in former issues, and while there has 
been a large increase in the information provided, the 
volume only contains fourteen more pages than that of last 
year. Every section of the book has been revised, and 
we understand that nearly one thousand additions have 
heen made to that part of the volume which contains the 
names of importers in upwards of 1100 business centres in 
different parts of the world. 








OVERHEAD EQUIPMENT FOR SINGLE-PHASE 
RAILWAYS. 


In describing the electrified lines of the Midi 
Railway of France in our issue of January 31st it 
was mentioned that several firms had been invited 
to erect overhead equipment in order that the rela- 





Fig. i—-LINK INSULATOR 


tive merits of the various designs might be compared. 
We described some of the overhead work more or less 
in detail, but owing to the special features of the 
equipment supplied by Vedovelli, Priestley et Cie. 
it was considered advisable to deal with this separ- 
ately on some future occasion. We now propose to 
describe some of the work which this firm has carried 


ished. When these chains are used in the vertical 
position—as, for example, on transmission lines 
galvanised iron caps are provided at the tops of each 
length of chain so as to keep the porcelain links as 
dry as possible during wet weather. These caps 
are not shown in any of the accompanying illustra- 
tions. Fig. 3 shows how these chains can be used 
for supporting low tension overhead conductors of 
| traction systems, this arrangement being employed 
|on the Nord-Sud Underground Railway of Paris, at 
| the point where it passes under the Seine. 

| The distances between the links can obviously be 
| varied as desired, and the greater the space between 
| them the greater is the voltage necessary to break 
| down the insulation. Tests carried out on an eight- 
link chain with the links spaced 50 mm. apart and 
| subjected to an artificial shower of rain showed that 
| a pressure of 90,000 volts was needed to break down 
the insulation, and a chain composed of six links 
spaced 90 mm. apart was found to be good for nearly 
the same pressure under similar conditions. It is 
| claimed that for pressurés up to 20,000 volts the cost 
| of a transmission line insulated with these chains 
| compares favourably with that of a line carried on 
| ordinary insulators, and that there is a material saving 
| inthe case of lines which are worked at higher pressures. 
| These chains are also said to allow of the employment 
|} of much longer spans than would be practicable 
| with ordinary bell insulators, because the strength 
| of the links is great. A specification which has been 
| brought to our notice deals with the proposals for a 
| 30,000-metre 10,000-volt single-phase railway line and 
| gives a good idea of the character of the material 
| used, the methods of erection, and so forth. The 
| height of the wire above the rails in this particular 
| instance averages 6 metres. The single catenary 
| system is specified with flexible suspension. The 
| stagger of the contact wire, which has a section of 
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Fig 2—CHAIN OF 


out, not only on the Midi Railway, but also on other 
lines which have been electrified on the Continent. 
In the first instance, attention should be directed to 
the firm’s link insulators, for which various advan- 
tages are claimed. These insulators have been used 
on three-phase transmission lines in the North of 
France, where the potential difference between wires 


LINK INSULATORS 


50 square millimetres, is .45 metres. The posts are 
spaced at distances governed by the local conditions, 
the maximum distance between supports being 60 
metres. Wood, reinforced concrete, lattice, or 
metallic tubular posts could be employed, but appar- 
ently the reinforced concrete type has been found to 
present many advantages. 





Fig. 3—-METHOD OF SUPPORTING LOW-TENSION WIRES 


is very high ; also on the Midi Railway, the Chemin de 
Fer du Sud, and the Underground Nord-Sud Railway 
of Paris. 


illustration Fig. 2 shows how they are assembled in 


the form of chains for insulating and supporting the | 


catenary cables and feeders on single-phase railways. 














The general appearance of one of these | 
insulators can be gathered from Fig. 1, whilst the | 


The general appearance of these posts as used on 
| the Midi Railway can be gathered from two of the 
illustrations relating to this line on page 439. They 
are composed of four bars of steel with cross pieces 
at regular intervals, the whole being covered with 
concrete. It is claimed that the strength of these 
posts continually increases with time. They are built 
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Fig. 4—DETAILS 


Each link, as shown in Fig. 2, is connected to its 
neighbour by a ligament of galvanised steel wires in 
such a manner that the insulating material is always 
in compression. It will be clear that in the event of 
one or more of the links breaking the line which the 
chain supports cannot drop to the ground, although 
the insulation of the chain will naturally be dimin- 
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up and covered with concrete at the point where they 
are erected and are supported in a bed of concrete. 
Not only do they present a good appearance, but they 
are also said to be cheaper than the ordinary metal 
posts. In the case of the Midi Railway they are 
placed on only one side of the permanent way and in 
a position which enables the drivers clearly to sev 
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the signals. When wooden posts are employed the to the catenary cable and the lower ends are attached 
maximum distance between posts is 40 metres. to galvanised iron clips. As shown in the illustra- 
The drawing, Fig. 4, shows one form of bracket | tion, the jaws of these clips fit into the grooves on the 
construction used by the firm. It will be seen that in two sides of the contact wire, and by inserting a split 
this instance the brackets consist of two channel pin between the jaws the contact wire is gripped in 
sections, which are fastened together and rigidly fixed such a manner that it is impossible for the wire to 
to the post. It will also be noticed that the catenary become unfastened. The sag of the catenary varies 
cable is insulated from the brackets by means of according to the length of the span between the posts, 
and consequently droppers of different lengths are 
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Fig. 8B—-DETAILS OF SECTIONING POST- 


used to meet the requirements of various cases. The 
firm has compiled tables which enable it to prepare 
all parts of the overhead equipment before the erect- 
ing work is commenced. In erecting the overhead 
lines a special car is employed and the contact and 
catenary wire are unwound from their drums simul- 
taneously. The tensions of the two wires are also 
adjusted at the same time, this, it is claimed, being a 
great advantage. The method which this firm adopts 
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Fig. 9—-SECTION INSULATOR 





for dividing the lines into sections is of interest. An 
illustration of one of the section posts on the Midi 
chains made up of insulators of the type shown in Railway is given on page 439. At the tops of these 
Fig. 1. The height of the line can be regulated by posts there are two lightning arresters of the horn 
shifting the bracket on the post and without inter- type and an oil break switch for cutting out the sec- 
fering with any other part of the equipment. Atten- tions. This switch is capable of opening the circuit 
tion should also be directed to the rigid supports, when the full load current is passing. When the 
which prevent the contact wire swinging. The switch is opened the lines are earthed in the usual 
drawing also three possible methods of manner. The switch is operated from the small 


Fig. S—-FLEXIBLE DROPPER AND CLIP 
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is also fitted to this post, this simply consisting of 
weights, chains, and pulleys. Two systems of 
stretching the wires have been used on the Midj 
Railway. In one instance a weight produces a )jjI 
on the catenary cable and contact wire, whilst in the 
other case the contact wire is stretched by a spring, 
It is scarcely necessary to describe the section 
insulator in detail, because the drawing, Fig. 9, js 
self-explanatory. It will, of course, be understood 
that the ends of the contact wires are brought ¢!:)5 
together ; but as will be gathered from the draw jy 
they are separated by a short air gap in a horizo)):,, 
plane. 

Three other views of this firm’s overhead equip: 
as used on the Midi Railway are given on page 454), 
One shows the pull-off posts on a curve, whilst ¢ ji. 
other two show the wires supported by metal st) iic- 
tures. It will be noted that in one instance the 0. «r- 
head equipment is totally different to that deseri})c, 
this being the Paul system of overhead constrii- 
tion. Tho drawing, Fig. 6, shows the method «{ 
erecting dead sections under bridges on the Midi 
Railway. The drawing is also self-explanato:y, 
The drawing, Fig. 7, geves the arrangement of | + /\: 
overhead lines on the Midi Railway where the s):1, 
between th» supports is 100 metres, the suspension i: 
this case being of the rigid type. It will be gathered 
that the catenary cable and contact wire are tiviit 
ened at the post on the right. Further, it) will be 
seen that staying posts, to prevent the wires swing): 
sideways or for pulling the wires so as to make thei 
conform with the curves of the rails, are erected 
between the two main supporting posts. 

An interesting scheme has been devised by 1): '< 
firm for automatically energising sections of the ove: 
head lines which are considered dangerous ; that is 
to say, wires which pass over level crossings, under 
bridges, and so forth. We understand that the system 
is used on the Italian State Railways, where the lines 
in some of the stations are only made alive on the 
approach of a train. These railways are electrified 
on the three-phase system, and there are, of course, 
two overhead wires over each track, but we only 
propose to consider the scheme as applied to single- 
phase lines on this occasion. The scheme is being 
used on the Midi Railway. Referring to the drawing, 
Fig. 10, the section of the line which is controlled }y 
the automatic equipment is that extending between 
the points 8 and $!, and it will be gathered.that this 
portion of the line is not in direct connection with the 
main overhead line, for there is a gap at S and 5. 
In order to complete the circuit, however, when the 
dangerous section is dead, a by-pass wire a 8 is pro 
vided, so that under all conditions current can be 
supplied to the trains on either side of the section 
Sand S'. This by-pass can obviously take the form 
of an underground cable or an aerial wire, which 
latter would be naturally erected in a position wher: 
it would be perfectly safe. For example, in the cas 
of a level crossing it might be erected at a height 
much greater than that of the overhead contact 
lines, and, moreover, a guard net could be used to 
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Fig. 6—-DEAD SECTION UNDER BRIDGE 


supporting the feeders. Feeder insulators are either | box to be seen at the foot of the post on page 439, 
mounted on the tops of the brackets, as shown in the | a rod connecting the switch at the top of the 
upper part of the drawing, or the feeders are suspended | post with the handle in the box. <A dial 
at the end of an insulating chain, as shown in the is provided which shows whether the switch is 
engraving Fig. 4. This arrangement might be | opened or closed. A liquid resistance and reactance 
adopted for supporting the contact wire, but the | coil are used in conjunction with the lightning arresters 
method described below is preferable. Tests have | A drawing showing the arrangement of the lightning 
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ensure safety in the event of the wire breaking and 
falling. Most probably, however, it would be more 
convenient to use an underground cable. The sec- 
tion S $1 is switched in and out of circuit by means oi 
an interrupter or switch J, which is controlled by 
means of the mechanism enclosed in the case A, the 
controlling gear being connected to two contacts 















































shown that the system of carrying the feeders on! arresters, switches, &c., is given in Fig. 8. This, P and P! placed just above the contact wire. There- 
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Fig. 7—-OVERHEAD LINE ON MIDI RAILWAY, 100 METRE SPAN 


insulators mounted on the brackets is good for | however, does not relate to the Midi Railway equip- 


Swain Se 


fore when the train passes these contacts the bow lifts 


pressures up to 20,000 volts. The catenary cable ment, for it will be noted that in this instance the | the wire and current passes into the windings of the 


shown in Fig. 3 is a galvanised steel wire having a | switches are of the air break type. | 
cross section of 35 square millimetres. | 


electromagnetic apparatus which actuates the switch 
The type of section insulator used with this firm’s | J. 


The contacts P and P! are placed about 15 metres 


Flexible droppers take the form of galvanised iron | single-phase equipment is shown in the drawing, | away from the ends of the section S and S!. Two 


chains, as shown in Fig. 5, the upper end being pro- | Fig. 9, and also on each side of the sectioning post on | lamps, FF, light up when the dangerous section 


vided with small brass clips for fastening the chains | page 439. 


It will be understood that tightening gear is cnergised, and not only indicate that this section 
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OVERHEAD CONSTRUCTION FOR ELECTRIC WORKING ON THE MIDI RAILWAY 


VEDOVELLI, PRIESTLY AND CIE., PARIS, ENGINEERS 


( For description see page 437 ) 
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has been energised,but also act as signals and show the | 


driver of the next train that he must not proceed 
further until the road is clear. When a train is 
running into the dangerous section and the auxiliary 
circuit is closed at the point P! a small current flows 
by way of the conductor 3 into the primary of the 
small transformer T', which is situated in the bottom 
of the case I which contains the oil switch. The 
secondary of this transformer is connected to the 
solenoid 6. When this solenoid is energised it disen- 
gages a catch and allows the weight P to fall, and in 
so doing it actuates the lever L and closes the switch J 
in the case I. When the dangerous section is long— 
as, for example, a section crossing villages or a section 
in a long tunnel—it may be divided into several 


parts, each part being controlled by an apparatus, | 
The two lamps F F | 


as shown in the diagram. 
are connected across the secondary winding of the 
transformer T, and consequently they light wp when 
the dangerous section is energised. The small motor 
m is als> connected across the secondary of the trans- 


former T, and when the dangerous section is alive | 


this motor is set into operation and winds up the 
weight P. When the weight has been lifted to the 


desired height the small switch O is opened and | 


the motor stops. When the train or locomotive 
leaves the dangerous section and the bow passes 
under the contact P there is another rush of current 
through the bobbin b, when the lever L makes a 
second half turn and the switch J is opened. 
current is consequently switched off from the danger- 
ous section and the lights F F are extinguished. 
From what has been said it will be gathered that the 
controlling apparatus is now set ready for energising 
the dead section again as soon as the bow of a loco- 
motive or moter coach reaches the point P', and as 
soon as the vehicle has passed over the dangerous 
section the switch 8 will open as before. In the event 
of two trains entering the dead section so that the 
bows of both trains are in contact with the wire S and 


The | 


| of establishments. 


as a whole, will appeal in particular to the engineering 
trades. We give some extracts :— 


Tn the paper the figures of the Census of Production Report 
were rearranged and analysed so as to elicit a number of general 
facts of considerable importance. ‘The various trades having 
been placed in the order of their net output per head—by net 
output is meant the éxcess of the value of the products over that 
of the materials used in making them—it was shown that of the 
7 millions of persons whose work was covered by the Census, 
well over 4 millions were engaged in trades yielding less than 
£100 per head in net output, and of these nearly 2 millions were 
in trades with a net output per head of under £75. 


Net Output and Persons Employed Classified. 





| Including all —_| Excluding non-profit 








returns. returns, 
DR 
head in the trade. —, Saber aoe Namber 
output. employed. e000 * | employed. 
Under £50 ae ; : ; 1,915, 59,591 
£50 and under £75 .. .. | 127,269, | 1,938,203 * 
£75 £100 185,998, | 2,192,288 236 
£100 si, £125 148,855, | 1,363,491 . { 
£125, £150 116,564, 915,761 | 116,495, 915,291 
£10 = ,, £175 18,128, 115,465 18,128, 115,465 
e175, £200 30,564, 164,830 30,564, 164,830 
£200 and over $2,842, 244,541 82,842, 244,541 


Total . 712,135, | 6,984,170 | 676,433, 6,478,794 


| 





The distribution shown is affected by the fact that large 
industrial totals are treated as units, quite independently of 
variations which may occur between different localities or groups 
Thus the fourth line of the table, the £100— 
£125 group, includes the engineering trades, with an average of 
461,703 persons engaged, and the following line includes the 


| coal mines, 838,586 persons being employed in and about those 
| mines in 1907, on the average of the days for which returns were 


| person employed. 


| received. 


Were it possible to break up the engineering trades into 
smaller groups there would probably be some scattering up and 
down the table of the figures which are massed together in the 
existing data. The same would hold good of coal mines, in 


view of the considerable variations in the value of the mineral | 


in different localities, and of the number of tons produced per 
Other considerable aggregations also exist 


| the analysis of which would modify the indications of the table, 
| in some degree. but it is likely that, were the iron and steel 


S* at the same time it is evident that the second bow | 


in passing the point P? will have the effect of making 


trades in the £100-£125 group, the shipbuilding trades, the 
building trades, and the cotton trade in the £75-£100 group, 
and the woollen and clothing trades in the £50-£75 group 
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the dangerous line dead, and under these circum- 


stances one of the drivers would have to leave his | 


train and close the switch J by hand. It 
evident that the current might fail at the power 
station just before the train reached the point P', 


remain there. Evidently when the supply is renewed 
the section S 8S! would still remain dead and the driver 
would then have to close the switch as before. If, how- 


is also 
| From the data summarised in the table as given, however, we 


| 


| net output over that limit, the average net output being about 


| average to almost exactly 


ever, the current failed whilst thé train was travelling | 


over the dangerous section of the line it would simply | 


be necessary for the driver to put the handle of the | 


controller into the “‘ off’’ position and wait until the 
supply was restored. But if the train was allowed to 
coast all the way through the section whilst the cur- 
rent was off, the line SS! might become energised 
just as the bow reaches the point P, and then the 
dangerous section would probably remain energised 


after the train had passed, but under these conditions | 
the fact would be indicated by the lighting of the | 


lamps F F and the current could be switched 
off by the driver of the train or some other authorised 
person. Therefore, although under certain circum- 
stances, which are not often likely to arise, the danger- 
ous section will not be energised and de-energised 
automatically, the provision of the lamps F F 
enable the staff to see what is wrong and to correct 
matters accordingly. 

The London agents for Vedovelli, Priestley et Cie. 
are Laing, Wharton, Limited, of 7, Great Newport- 
street, W.C. 








THE PROFITS OF INDUSTRIAL UNDER- 
TAKINGS. 


IN an informing paper, read before the Royal 
Statistical Society, at the sixth meeting of the pre- 
sent session, on Tuesday evening, Mr. A. W. Flux, 
M.A., Director of the Census of Production Branch 
of the Board of Trade, gave some highly significant 
*‘ Gleanings from the Census of Production Report,” 


which, while of great interest to the industrial world ! coastwise shipping be included, about two-thirds of the con- 








| 


| firms. 





| see that, taking the returns made on a profit basis alone, of the 
: ; 6,478,79 in the trades covered by the table, 
when it would coast into the dangerous section and | ee ee Seen oe See See eevee Se eae 


| put per head is clearly traceable. 


broken into subordinate parts, the overlapping of the different 
processes of decentralisation would go a good way towards 
neutralising the effects of all taken together. The material for 


sumptign is accounted for. All other purposes, including domes. 
tic uses, were met in 1907 by the remaining third. 

The fluctuation of employment in factories in 1907, as showy 
by the numbers at work on the four days, at quarterly interyj< 
for which returns were made, was the subject of another sec; ibis 
of the paper. It appears from the figures given that, thouyi, i), 
‘the building, clothing, and food and drink manufacturing tra(os 
there were considerable variations at the different seaso)., 
taking all trades together the variations were to a large ext); 
compensatory, and the number at work in January was not 1). 
than 2 per cent. less than the number at work in July. 

The paper then passed to a sketch of the procedure by whic!), 
in the final report on the Census, the information yielded by +),¢. 
returns is used for the purpose of building up an estimate of tho 
national income. The gross figures of output involved, as ws 
shown earlier in the paper. a duplication of £440,000,000 
one-fourth of the total, as the output of one business is often t)\. 
material of another. Taking this into account, and introduci:. 
estimates for the addition to the value of goods between +! 
factory and the consumer, and for income which is the equivale:t 
of immaterial services, a total of about 2000 millions sterling 
reached, while about one-sixth of this was estimated to represe)\; 
savings. 

The reader of the paper concluded by expressing the ho) 
that the work of completing the second Census, the schedu! 
for which have recently been issued, would be facilitated hy 1 
cordial co-operation of manufacturers with the Census of 1; 
duction Office. 

An interesting discussion was initiated by Ss: 
George Paish and Mr. Chiozza Money, in whic}: 
the value of the new information furnished by t/ 
Census was highly appraised, from the national aii 
industrial as well as the statistical standpoint. Mr. 


Flux was cordially thanked for his valuable paper 








INSTITUTION OF CIVIL ENGINEERS. 


ASSUAN DAM: PROTECTION OF DOWN-STREAM ROCK 
SURFACE, AND THICKENING AND HEIGHTENING.* 
By Murpocu Macponatp, C.M.G., M. Inst. C.E. 

THE author points out that there were three distinct phas: 
in the construction of the Assuan Dam as it now stands : 
First, the building of the original dam ; secondly, the protectio: 
of the rock surface immediately down-stream of it; thirdly, 
the thickening and heightening operations. The first phas- 
has been described by Sir Maurice Fitzmaurice (“ Minutes ot 
Proceedings,” Inst. C.E.. Vol. CLII.); the present pape: 
describes the second and third phases. 

In reviewing the subject the conditions under which the dam 
was originally built are discussed, especially with regard to the 
possibility of erosion of the down-streém rock surface, through 
the high velocity with which water would issue from the sluice~. 
The nature of the rock on which the dam was placed, and the 
observed erosive effect subsequent to its construction are 
described. A description of the construction of the first pro- 
tective work in 1903 follows, noting that underneath the masonry 
where erosion had gone deeper Joose filling was hand-laid below 
the 3 m. thickness of masonry. 

Owing to the necessity of regulating on the dam, the con 
struction of aprons or protective work progressed slowly in 
1904 and 1905, until more serious erosive effects were observed 
under a number of the sluices, when a complete set of aprons 
was decided on, and the scheme was examined and approved hy 
Sir Benjamin Baker. Practically a complete apron across the 
river was laid down by the end of 1906, when the question of 
heightening the dam to enable further storage to be made in 
the reservoir was taken in hand. This problem was complicated 
by the existence of the Island of Philae and its Roman temples, 
but as antiquarian opposition to further submersion of these 
had died down, it was decided to proceed with heightening the 
dam a further 5 m., which formed the third phase in connection 
with the whole structure. 

In order to permit of the heightening, Sir Benjamin Baker 
decided that the dam should at the same time be thickened by 
adding a 5 m. strip of masonry down-stream of and within 6in. 
of the original building, the intervening space to be filled in 
with liquid cement on the completion of the thickening, up to 
the original roadway level. When the thickening and grouting 
operations were completed, a solid mass of masonry was to be 
built on both walls 5 m. high. 

The paper describes some of the reasons that led to the special 
method of thickening by leaving an intervening space between 
the walls, to be grouted up after a time ; this problem being 








doing this is not available, and the experiment cannot be tried. 


3,685,176 were engaged in trades in which the average net output | 
was below £100, while 2,793,618 were engaged in trades with a 





£104. The omission of the non-profit returns thus raises the 
-2 per week per person, the average 
for the non-profit returns being barely £71 per head, or under 

27s. 6d. per week per person employed. The median of the | 
returns on a profit basis is under £90 per head, while the mode 
appears to be yet lower and might quite probably be in the | 
neighbourhood of £80 if the distribution of the large aggregates | 
were carried out. It is clear that, in spite of the average net | 
output of £2 per week per head, one-third of the persons engaged 





are in industries not yielding as much as 30s. per week per head 
to meet all the establishment and capital charges, including 
repairs and depreciation, as well as to provide wages for the 
employés, interest for the owners of the capital, and profits for 
those who have shouldered the risks of the enterprise. 

As, in the case of manufacturing carried on by Government 
Departments or by companies controlling the means of com- 
munication, the value of the products was not a sale value, but 
was based on cost, comparisons were made from which their 
records were excluded. This reduced the total of persons 
employed to about 6} millions, of whom 3,685,000, or 57 per 
cent., were in trades yielding a net output under £100. The 
aggregate net output of these 3,685,000 persons was £279,500,000, 
or an average of only £76 per head. The heavy capital expendi- 
ture of gas, water, and electric supply undertakings is reflected 
in the large net output per head shown in their totals. Work- 
shops, not having to meet the expenses of providing steam or 
other power, were shown to have, in general, a lower net output 
than factories, while a close connection between the extent to 
which women are employed and a low net output per head was 
clearly shown from the figures as classified in the paper. 

Contrasts between the productiveness of industry in England 
and Wales, in Scotland and in Ireland were also developed, 
though for the purpose of the tables on this subject it was neces- 
sary to exclude trades employing nearly a million persons, as 
the publication of separate figures would, in those trades, 
involve some risk of showing particulars relating to individual 


The engine power provided in different trades varies greatly in 
proportion to the numbers employed, but a parallelism between 
large engine power, high proportion of male labour, and high out- 


Dealing with industrial coal consumption, it was calculated 
that about one-half the coal consumed in the United Kingdom 
is used in productive industries, while if gasworks, railways, and 





connected with temperature stresses as exhibited in cracks 
which occurred at various intervals in the original dam. 
Diagrams of these are attached to the paper. 

A description follows of the work as actually carried out. 
together with some details of the special method of dealing with 
the sluices and grouting, and the new series of spillways that 
have been constructed on the new dam. 

The total cost of the aprons was about £E.350,000, and of the 
heightening £E.1,480,000 ; and as the original dam cost about 
£E.3,000,000, the making of the whole dam from first to last 
has cost £E.5,000.000, when preliminary engineering and othe: 
expenses are added. 








INSTITUTION OF NAVAL ARCHITECTS. 


SUMMER MEETING IN GLASGOW, 
JUNE 24rn TO 271rr, 1913. 


Ter Council have accepted an invitation to hold_a summer 
meeting in Glasgow, which has been extended to the Institution 
by the President and Council of the Institution of Engineers and 
Shipbuilders in Scotland. Meetings for the reading of papers 
will be held in the Scottish Institution’s building, and arrange- 
ments will be made to visit some of the prinespal works in Glas- 
gow and its vicinity. , 

The Lord Provost of Glasgow, acting on behalf of the City 
Corporation, has.invited the members and ladies attending the 
summer meetings to 4n evening reception at the City Hall, and 
several offers Gf private hospitality have been received, notably 
from the Earl'of Glasgow, G.C.M.G., Past President of the 
Institution, the Marquis of Graham, C.B., C.V.O., Associate 
Member of Council, and Mr. Francis Henderson, Honorary 
Vice-President. An influential Reception Committee is: being 
formed under the chairmanship of the Right Hon. Lord Inver- 
elyde. 








Tue CHARTERED InstTITUTE oF Patent AGENTS.—The 
biennial conversazione of the Chartered Institute of Patent 
Agents was held on Wednesday evening last at the rooms of the 
Royal Institute of Painters in Water Colours. A large gathering 
of Fellows and guests was received by the President, of the 
Institute, Mr. T. A. Hearson, and-Mrs. Hearson. An excellent 
musica] programme had been arranged, and an enjoyable evening 
was spent. ~ 





* Abstract of a paper read at the ordinary meeting of the Institution , 
on Tuesday, April 22nd.- 
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RAILWAY MATTERS. 


By the opening in May of the New Haven section of 
the New York, New Haven and Hartford Railroad, states 
the Railway Times, the electrified portion of the system will 
extend to 35 miles. 


acu governor of the six States in New England has 
appointed two citizens as members of a railroad conference 
1. consider the best modes of developing and operating 
the New England railroad system, including the project 
of electrifying the termini and providing adequate 
electric traction throughout crowded urban and suburban 
districts. 

Tur North-Eastern Railway Company has for some time 
ieen considering the extensive electrification of its lines in 
the mid-Durham coalfield. A 20-mile section stretching 
irom Shildon (near Bishop Auckland), where there are very 
extensive coal sidings, to Newport (near Middlesbrough) 
has been selected for the start. The overhead system is to 
je used where possible, but conductor rails will have to be 
resorted to in some places. The locomotives will be cap- 
able of drawing 1400 tons on the level at an average speed 
of 25 miles an hour. 


THE Select Committee of the House of Lords, presided 
over by Lord Sanderson, met on April 17th to consider the 
City and South London Railway Bill, and decided that the 
Bill should proceed, subject to clauses. The object of the 
Lill is to enlarge the diameter of the City and South London 
tube from Clapham Common to Euston, so as to bring it 
up to the standard of modern tubes and permit a faster 
and more commodious service to be run, and to establish a 
junction with the Charing Cross, Euston and Hampstead 
Tube Railway at Euston, thus enabling a through service 
of trains between Clapham, Golder’s Green, Hampstead, 
Highgate, &e. 





THe German journal, Tag, contains an article by 
Major-General Keim on the importance of railways in 
var time, which contains some interesting remarks 
regarding the use of electric traction in a continental 
country should war break out. The railways in Germany, 
as in other countries on the Continent, would be used for 
moving troops and munitions quickly to the frontier, 
and the author is perturbed by the idea that the railways 
should be electrified. He points out that if electric trac- 
tion were in force on the main lines, the whole mobilisation 
plan might be frustrated at the critical moment if the 
power station were wholly or partially destroyed, or if 
a short circuit was deliberately produced. 


THE Commission appointed to study the question of the 
electrification of the Berlin City Circular and Suburban 
Railways has at last arrived at a decision. The proposal of 
the Government for the electrification of these railways, 
and a grant of 24 million pounds for that purpose, was 
rejected by the Commission by 7 votes, viz., 14 against 7, 
but a recommendation to ask for a grant of 1} million pounds 
for the electrification of the Berlin City and Circular Rail- 
ways was passed by 11 votes against 10, hence by the 
majority of only one vote. The suburban railway is to be 
left out of consideration entirely. Regarding the current 
to be chosen, the Prussian State Railway Management has 
been requested to show the working results of the existing 
electric railways. The proposal to ask the Government 
to inerease the fares sufficiently to guarantee interest on the 
old initial capital of 124 million pounds was carried by 17 
against 4 votes. It may therefore be considered as certain 
that an important rise in fares will be introduced with the 
electrification of the Berlin City and Giroular Railways. 


InpIA, like the rest of the world, is suffering from an 
increase in the price of everything, including coal. Hence 
locomotive engineers there are considering the use of oil, 
and the adoption of oil-engine locomotives has been 


seriously put forward in connection with the operation of 


the waterless track over which the Trans-Persian Railway 
would have to pass. This, however, is very much in the 
future, but there are still many places in India where oil 
fuel would be seriously worth consideration. According 
to the Railway Gazette, in order to test the matter 
thoroughly, the Indian Government is about to carry out 
an important series of trials on the North-Western (State) 
Railway, and has made a contract for the supply of about 
7000 tons of oil for the purpose. Half-a-dozen engines 
will be fitted in the first instance, and carefully trained 
crews employed so as to ensure a proper comparison being 
made between the practical values of Bengal coal and 
Persian oil under regular service conditions. It will, 
however, be at least twelve months before any definite 
results can be expected. 


DESIRABLE as it is to keep the railway carriage free from 
disease germs, there is no rerson why the method adopted 
should leave behind a smell which is suggestive of the 
fever ward or worse places, and disagreeable to most 
people, says the Lancet. Yet it is the practice of certainly 
more than one railway company in this country to use a 
carbolic preparation for the purpose, which leaves behind 
it the persistent odour of the tar acid. It is not conducive 
to comfort to spend a Jong journey in an atmosphere 
which, however suggestive of hygiene, is also fraught for 
many with painful associations, and cannot vy anyone be 
considered elegantly perfumed. And there is no reason 
why the traveller should be subjected to the nuisance, 
since the disinfecting process can be done in other ways 
which should give no offence. Possibly the management 
of the company considers that in the public view the smell 
of carbolic acid amounts to a conviction that something 
really sanitary has been done, and that if no evidence 
is left behind in the shape of a distinctive smell, the com- 
pany might be regarded as having been neglectful in apply- 
ing common hygienic measures. We doubt whether the 
application of chemical germicides in the quantity, perhaps 
m soaps, which is employed has so good an effect as a 
thorough airing of the compartment, a careful washing 
of the floors and window frames, coupled with a good 
dusting of the cushions, preferably by a powerful vacuum 
plant. It is fairly certain that the merest traces of carbolic 
acid, as indicated by the faint but sickly smell which is 
left behind after the performance of a cleaning process 
by earbolie preparations, cannot be trusted to keep the 
air for any practical purposes permanently free from 
obnoxious germs. 








NOTES AND MEMORANDA. 


THE Board of Trade has received through the Foreign- 
office a despatch from the British Ambassador at Berlin 
stating that a wireless telegraph coastal station was opened 
at Dar-es-Salaam (German East Africa) on March 20th, 
for public communication with ships at sea. The radius 
of action is stated provisionally to be about 1100 kiloms. 





A NEW method of wood preservation has been used in 
Hungary with the aim of meeting the requirements of 
impregnating the inner layers of the poles without wasting 
too much of the impregnating fluid. The process uses 
some of the creosoting oil on the section above ground 
and a greater quantity on the rest of the pole. All that 
is required for preservation is to inject enough of the 
creosote into the pole to kill off any fungi germs that. might 
try to enter or have entered from the outside. For this 
purpose the pole is perforated at the lower end for a 
distance of about 10ft., so that the creosote can penetrate 
deeper into the pole than would be possible otherwise. 
A special machine is used to drive sharp and strong needles 
of about lin. length into the poles. Through this treat- 
ment the wood fibre and texture is not torn apart, but the 
wood is merely opened to admit the creosote oil deeper 
into the pores. 


We learn from the Electrician that, in their last official 
report, the chemists to the American Institute of Metals 
mention three new alloys among the various items of recent 
progress in the metal industry. A French patent has, it 
appears, recently been issued covering the production of 
two types of alloys from copper, zinc and silicon, which are 
claimed to possess great tenacity, resistance to acids and 


alkalies, and to be capable of rolling into finished shapes. | 


Another new alloy has been patented by the Ajax Metal 
Company. This is composed of iron, nickel and copper, 
which is claimed to be non-corrosive, malleable, of great 
tensile strength, and capable of being rolled, drawn or 
cast. A new type of pyrophoric alloy has been patented 
in Germany which consists of the addition of 5 per cent. 
metallic cerium to an alloy of manganese and antimony. 
The inventor claims excellent pyrophoric properties from 
this alloy, which is essentially different from the other 
alloys of this type in which cerium is the main source of the 
pyrophoric characteristics. 


A wRITER of an article on “‘ Advantages of Oil Fuel over 
Coal’ says :—‘‘ Oil is more easily and cheaply handled 
than coal, can be stored at less expense and when stored 
does not deteriorate, minimises stand-by losses, and is more 
convenient and cleanly. Of even greater economic 
importance are decrease of loss of heat generated in the 
furnace, due to concentration and more even distribution 
of heat, and diminished radiation losses; the fact that 
the boiler and its tubes are kept free from non-conducting 
deposits, such as are precipitated from the gases in coal 
burning ; the conservation of heat lost when burning coal 
because of the necessity of opening the furnace door to 
fire ; the ease with which the intensity of the fire may be 
regulated ; and the rapidity with which steam may be 
raised. Other benefits are the saving in labour and the 
absence of expense entailed in handling and disposing of 
ashes. The possible economy in fuel consumption from 
the use of fuel oil and the numerous benefits accruing 
from its use would doubtless bring about its rapid intro- 
duction but for the unreliability of supply at constant 
price.” 

A PAPER read before the American Institute of Electrical 
Engineers by Mr. F. B. Crosly deals with alternating- 
current motors for the economic operation of mine fans. 
The author directs attention to the steadily increasing 
tendency towards more highly specialised equipment 
for definite classes of service with resulting improvement 
in efficiency and operating characteristics. Mining fans 
are considered under two general heads :—(a) Those 
requiring constant speed, and (b) those requiring variable 
speed drive. The necessity of selecting the proper type 
of motor for each case is pointed out and the statement 
made that in view of recently perfected methods of speed 
regulation, the polyphase induction motor is equally 
applicable for both constant and adjustable speed service. 
Several methods of obtaining speed control, which have 
been used in the past are briefly discussed and their limita- 
tions indicated. A new development involving speed 
regulation by ‘‘dynamic control” is described. An 
example of net saving effected by dynamic as compared 
with rheostatic control is cited. For small fan installa- 
tions, a new type of polyphase motor is described with which 
starting, stopping and forward and reverse speed control 
are obtained by shifting the brushes. In conclusion, 
the writer finds the polyphase motor in some one of its 
several forms eminently suitable for all fan installations. 


Drivine belts, states a contemporary, often undergo 
improper treatment. If they fail in their work by slipping 
over the pulley without driving it, what is usually resorted 
to is resin, which is certainly a good help for the time being, 
but is sure to spoil the belt, making it rough and brittle. 
In a dusty room an emery-like mixture is formed by the 
dust and the resin, which rubs away the belt. Moreover, 
the adhesion preparations, sold to prevent belt slip, are 
not always to be recommended, and often contain harmful 
acids. Care must be taken to avoid putting an unreason- 
able overload on the shafting, and to see that the pulleys 
are properly arranged in respect to diameter and distance 
apart. In the case of a new wet-stretched belt it is advis- 
able to make a careful examination of its structure, 
especially in respect to flaws, &c. The outer surface 
should then be thoroughly greased with a mixture of 
melted tallow and train oil, which should be rubbed in so 
that it saturates the leather. This imparts, first of all, 
lasting elasticity and a very high degree of durability, and 
afterwards keeps the belt pulley in good condition, as the 
grease permeating the leather is carried over it, leaving a 
coating which is of such a nature as to ensure almost 
perfect adhesion to the pulley. When this coating has 
vanished, which will ordinarily happen in three to four 
months, the greasing of the belt should be repeated, after 
it has been well rubbed beforehand with sand paper. 
Where the temperature is comparatively high this fresh 
treatment becomes necessary more frequently. The use 
of resin or any strong adhesive substance should be re- 
sorted to only in exceptional circumstances. 








MISCELLANEA. 


A DESCRIPTION of the electric plant at work at the 
Cannock Chase Colliery was given recently at a meeting 
of the Birmingham branch of the Institution of Mining 
Engineers, by Mr. S. F. Sopwith. The total cost of the 
entire installation was £21,259. By the adoption of the 
scheme, said Mr. Sopwith, the colliery consumption had 
been reduced by at least 1} per cent., or 6875 tons. About 
twenty-five horses had beén dispensed with underground, 
and a great reduction in labour had resulted from the 
substitution of mechanical for horse haulage. The current 
was available underground for further extensions in the 
way of auxiliary haulage, coal cutting, &c., and for 
lighting up important stations, which, if not actually 
economical, was more convenient and safer. He com- 
puted that the total saving represented about 18} per 
cent. interest on the capital outlay. 

In a discussion on the operation of transformers, which 
took place in South Africa some little time ago, some of the 
speakers emphasised the fact that the heat of South Africa 
makes the ordinary test for rise of temperature of very 
little use; the ultimate temperature reached is the im- 
portant point. Fibre warps under the heat, and oil has 
been used of unsuitable quality, and in some cases has 
completely solidifiéd. Transformers with numerous tap- 
pings ought to have these tappings firmly secured to the 
general structure of the transformer soon after they leave 
the coil, and one speaker objected to the arrangement by 
which the terminal connections go horizontally through 
the side of the case, as a serious surge often causes an arc 
from the lead to the case owing to the impedance offered 
by the bend. The packing of transformers for transport 
was often unsatisfactory, and, it was maintained that they 
should be so packed as to make it indifferent as to the way 
in which they were handled or placed in the hold of the 
vessel. 


Owr1ncG to the capacity between the windings of high- 
tension transformers, a breakdown in theinsulation between 
the windings and the case is apt to set up destructive high 
frequency oscillations. Some experiments were recently 
made on a 2-kilovolt-ampére oil-immersed transformer 
having a ratio of 100/4000. With a short air gap between 
one end of the high tension winding and the case it was 
found that oscillations having a frequency of 4.13 x 10° 
were set up. Measurements of the capacities between 
various parts of the transformer were made and the in- 
dividual values worked out. The experiments show 
that the capacities that come into play with the high 
frequency currents are only of the order of the hundredth 
part of those measured with the ballistic galvanometer. 
It was found that the oscillations were very steady and the 
damping small. They are therefore most useful for 
experimental work. Experiments were also made on a 
40,000-volt 10-kilovolt-ampére transformer. They prove 
that destructive oscillations can he very easily set up. 


AccoRDING to a Milan journal, L’ Agricoltura Moderna, 
Texas is likely to become in the near future a formidable 
rival to Sicily as a producer of sulphur. Important deposits 
of this substance have been discovered in the Bryan Hills, 
about forty miles from Galveston. A sulphur company 
is about to commence operations on a large scale. The 
Bryan Hills, which it appears contain immense deposits 
of sulphur-bearing rock, are most favourably situated 
for shipment, being only half a mile from the sea coast 
and three and a-half miles distant from a little port on 
the river Brazos, where warehouses can be established. 
It is proposed to separate the sulphur by the aid of super- 
heated steam—a modification of the Hermann Frasch 
system, which it is stated has been successfully in use in 
America since 1903 by the Union Sulphur Company. 
The opening of sulphur mines in Louisiana, and the 
existence of important deposits in New Zealand, may 
eventually affect the trade in Sicily to a considerable extent. 


THE wonderful advance in aviation during the last few 
years was referred to in a lecture on “ Aeronautics,” 
referred to a few days ago by Professor Joseph Petavel at 
the Royal Society of Arts. Even during the last eight 
months, he said, machines have increased very consider- 
ably in safety, in actual strength of construction, and in 
speed. Accidents were still regrettably frequent; but 
it must be remembered that each day now there was a 
longer distance flown than during the whole of 1909. 
Moreover, when a better machine was provided, the pilot, 
whose pluck did not change, tended to use it, not as a safer 
machine, but as a machine to fly on in worse weather. 
These were the two forces which made accidents still seem 
rather frequent. Conditions had changed enormously 
since 1908. Delagrange then before flying used to seek a 
speck of thistledown, and if it drifted, however slightly 
from him the day was too bad for flying ; to-day our pilots 
went up in winds of 30, 40 and even 50 miles an hour. 
When so much had been accomplished in four years it was 
obvious that in the next few years immense strides would 
be made in the use of aerial machines, not only for military 
but for civil and commercial purposes. 


ReEcentTty Colonel R. E. B. Crompton, C.B., M. 
Inst, C.E., delivered an interesting lecture, entitled 
*““The Wheel and the Road,” before the Institution of 
Automobile Engineers. After drawing attention to the 
unfairness of confining to one class of road users taxation 
for the improvement of the highways generally, the lecturer 
mentioned the supreme importance of fitting wheels of 
large diameter to all vehicles the tires of which are com- 
paratively rigid. He gave it as his opinion that we are 
now in a fair way to render the surfaces of our highways 
sufficiently elastic to withstand the destructive forces to 
which they are subjected. The elastic factor of the old 
macadam road was very small, but much useful information 
is now being obtained concerning this factor in respect of 
the most up-to-date surfaces with which experiments are 
being carried out to-day. The Road Board, said Colonel 
Crompton, had already laid down a number of experi- 
mental stretches near London, and had sanctioned the 
construction at the National Physical Laboratory of a 
building containing a circular track on which experimental 
surfaces could be laid down and tested to destruction. 
The lecturer stated that, in his opinion, the covering of 
considerable lengths of our roads by sheet pavement 
resembling asphalt was by no means outside the realm of 
practical politics 
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“Scientific” Management and Works “ Efficiency.” 


In the vocabulary of the technical man there are 
perhaps no words round which more heated discussion 
has recently centred than “ scientific” and “ effi- 
ciency,” as applied to the management of large 
manufacturing businesses, in this, as in other coun- 
tries. Itis naturally to be expected that it should 
be so from the fact that they represent respec- 
tively the quality claimed by and the ultimate goal 
of a movement which has in greater or less 
degree become not only necessary, but inevitable, 
from the rapid growth of these concerns and the fierce 
competition which they have to meet in nearly all the 
markets of the world. There was a time when 
most businesses were of moderate dimensions, and 
therefore easy of control, and when commercial 
rivalry had not attained the degree of intensity 
which now marks ordinary daily transactions; but 
modern tendencies are all in the direction of centralisa- 
tion, and the formation of huge concerns which 
cannot be handled in the old way with any chance of 
successfully meeting organised competition. Hence 
the introduction of “ scientific ” management, which 
has for its object the attainment of increased “ effi- 
ciency ;”’ and hence, also, the great difference of 
opinion that obtains as to the degree of scientific 
organisation which is necessary, or even desirable, 
in order that the highest efficiency may be attained, 


| due regard being had to humane consideration of 


the manual worker as well as to economy of produc- 
tion. ‘‘Science” has been defined as “ knowledge 
reduced to a system,” and “art” as “ knowledge 
reduced to a practice.” If these definitions be 
accepted, the majority of works managers will be 
inclined to regard their functions as more “ art” 
than “science,” and it is this attitude which, 
perhaps, is responsible for the feeling that too much 
science and a too rigorous systematisation of method 
to the exclusion of all other considerations is likely 
to lead to a decrease of efficiency rather than an 
increase. A clear distinction must be drawn between 
those businesses which manufacture standard articles 
of fixed design, and those which have to tackle con- 
structional problems which vary from day to day 
in almost every particular, as, for instance, between 
firms which make highly specialised products, such 
as sewing machines or typewriters, and others which 
build ships and machinery for them. In the former 
case standardisation can be, and is, carried to an 
extreme limit, whereas in the latter there is abundant 
room on the part of both designer and executant 
for the display of technical skill and ingenuity in 
meeting the varying difficulties of the work. It is 
only by application of the best brain power of each 
that the highest efficiency is to be attained. 

No system yet invented can supply the living 
impulse which is required. If the end of so-called 
“scientific management” be solely to exert the 
greatest possible pressure upon the worker, and thus 
to increase dividends, it may in its application to the 
manufacture of standardised articles succeed in 
maintaining for a time a higher rate of production, 
but it will be at the expense of the energy and finally 
the morale of the worker, as is clearly to’ be seen in 
some of-the American shops where systematised 
methods have been applied to their extreme limit. 
The British Consul-General of New York, in a report 
dealing with this matter, wrote : “‘ Every worker in 
America puts more energy into his work than does the 
Kuropean in his own country ; “ speeding ” is partly 
responsible for this. American energy is conse- 
quently exhausted more rapidly. Between the ages 
of forty and fifty, when the European workman is 
at his best, the American frequently breaks down, 
physical exhaustion, dyspepsia, or nervous prostra- 
tion follows, and the man’s life as a worker is done.” 
Such a condition of life is in painful contrast to that 
which obtained when businesses were on a smaller 





scale and the employer had in many cases a more or less 
personal relation with his workpeople, was individually 
interested in them, and knew their varied capabilities. 
It is impossible now that the old order should be 
maintained ; the number of workmen in a large, or 
even a moderate concern, is far too great for the 
personal touch to reach further than the shop fore- 
man or under managers. But it is incumbent on 
these officials that they realise their responsibility 
for keeping up the subtle bond without which the 
highest efficiency will not be reached, for there is no 
doubt that the personal equation is a potent ‘actor 
in obtaining from workmen the best that is in them 
to give. Under the cold régime of extreme systemati- 
sation the mental value of a man may count for les; 
than accurate operation of an automatic machine, 
and th’s must make for mental retrogression in a 
norma’ reflective mind; hence the dislike among 
many managers of extreme systematisation, for 
they know that it is apt to breed feelings in the men 
which go to feed socialistic tendencies and to crush . 
out of them the desire to excel which all right-minded 
artisans should have. 


Unfortunately, the men’s own trade unions exert 
a strong influence in the same direction, for they 
avowedly have the intention to reduce individualism 
to a minimum and to discount all development of 
technical skill by restricting output and bringing 
the day’s work for all to a monotonous dead level. 
These tendencies do more to foster feelings of antagon- 
ism between employer and employed than is often 
suspected, and produce a condition of things which 
makes strikes and disputes so painfully frequent, 
for the points of view of masters and men become so 
far removed that there is little common ground as a 
basis of negotiation. When the workman’s attitude 
is simply that of obtaining the highest remuneration 
for the least expenditure of labour and _ brain 
it must, of necessity, follow that he will be unable 
to meet his employer in the inevitable disputes that 
arise with much chance of a common understanding. 
This was clearly exemplified at the meeting between the 
Boilermakers’ Association and the Employers’ Federa- 
tion at Carlisle recently, when the question of an 
increase of wages was discussed. The employers 
pointed out that there had already been three ad- 
vances amounting in all to 15 per cent., that the men 
lost 18.8 per cent. of their available working time, 
that many of them were earning extraordinarily 
large wages, and that these could be improved upon 
by a reduction in the quantity of broken time ; that 
a feature of the advances was the consequent increase 
in irregularity of time-keeping, and that the period of 
brisk trade seemed to have passed its apex. All of 
these arguments were angrily repudiated by the men, 
and heat was engendered which threatened to bring 
the conference to an abrupt termination. The attitude 
is thus one of scarcely veiled hostility, and it is pain- 
fully prevalent in all branches of industry. How far 
it has been induced by the enlargement of works and 
the consequent breaking of personal relation between 
master and man it is impossible to estimate, but it is 
safe to infer that a system of intensive organisation 
applied to men exhibiting such a temper would do 
nothing to ameliorate the conditions, for it has in 
common with trade union regulations the tendency 
to bring the better class of workman into line with his 
more ordinary fellow, who has no interest in his work 
except for the pay it will bring him. In advocating 
such systems the fact is frequently overlooked, 
that the main source of all industrial advance has 
been in fertility of resource, and keenness of observa- 
tion of the individual, and that any development 
which depreciates originality of thought or lessens 
the value of life-long experience is bound to end in 
a lowered efficiency of production. It is a moral 
impossibility to standardise physical strength, clear- 
ness of intellect, ripe experience or judgment, and the 
wise manager is he who realises tha: no system ever 
devised can supplant with profit persona relation 
between a workman and the executive office to 
whom he is directly responsible. Up to a certain 
point a rigid economy and a well-considered scheme 
of organisation is not only desirable, but necessary, 
and it may be at once a boon to the employer and a 
blessing to the employed ; but when it is sought to 
drive machine-made systems to the last limit, then the 
practical manager who has properly learned the “ art ° 
of management refuses to endorse the proposals 
of the expert in efficiency, to whom methods of rapid 
production are simply a ** science,” and in this refusal 
is found the genius of the real organiser of men as 
opposed to the mere exponent of an economic system. 
There is this to be said for the movement however. 
[t has shown in many cases how much may be gained 
by a modified system carefully applied ; it has shown 
the value of wise and sane management; and it must 
have shown to many observant men among worker: 
how much their capacity for work may be increased 
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and wastage reduced by careful regulation. It has, 
moreover, increased the value and importance of the 
central authority by putting it into closer touch 
with all the processes of manufacture. Further 
than this it cannot go beneficially, for in the last 
resort the man is more than the system, whether he 
be manager or worker. 


Our Stake in Steel. 


A REDUCTION of more than 100,000 tons in our iron 
and steel exports for the first quarter of the current 
year, compared with the first three months of 1912, 
coupled with an increase of nearly 140,000 tons in 
our imports, is another reminder that we are neither 
making nor exporting so much iron and steel as we 
ought. It is well to know that our producers are fully 
employed and mostly making good profits; but, 
viewed from a national standpoint, the position 
of the British steel trade is not pleasing. Our 
productive capacity is not commensurate with 
our natural resources. We want many more 
new furnaces and steel mills. We want many 
more millions of fresh capital invested in this 
industry. We are now importing iron and steel at 
the rate of nearly two and a half million tons a year 
—613,000 in the last three months. Nearly the whole 
of this ought to be produced at home, providing 
employment for British capital and labour. Outside 
our own country the world’s demand for steel goods is 
growing more rapidly than its demand for any 
other class of important manufactures, but 
nearly the whole of the increasing demand 
is being met by our foreign rivals. After enjoying 
a long lead, both in production and exportation, we 
have within quite recent years been relegated to a 
bad third place in production, and to a second place 
even in exports, at all events, on a tonnage basis, 
and while our leading rivals are taking bigger leads 
those behind are rapidly creeping up to us. If we 
do not take care we shall drop to a fifth position in 
production and a third even in exportation. 

The supreme point that should be kept in view in 
this connection is our national stake in manufactures 
generally, and in those of steel particularly. We 
ought not to be content with a bad third place in 
production simply because we are third to America 
and Germany in point of population, nor ought we 
to accept second place in exports. We should be 
second in production and first—easily first—in 
exportation. We occupy a unique economic position. 
In the United States they produce their own food in 
abundance, and therefore they have no real need to 
export manufactures to balance agricultural imports. 
In Germany they employ 9,000,000 workers in agri- 
culture, against our 2,000,000. They import nothing 
like the quantities of food that we do, and therefore 
they have nothing like the same need of great trade in 
manufactured exports. Yet we find that those coun- 
tries, in spite of huge agricultural developments, in 
spite of employing enormous and increasing numbers 
of food producers, are making far more headway in 
manufactures than we are. In about thirty years, 
while we have increased our annual production, 
measured in terms of pig iron, from 8,000,000 tons to 
9,000,000 tons—no increase at all, relatively to 
population—the Germans have increased theirs from 
3,000,000 tons to 18,000,000 tons, and the United 
States’ manufacturers theirs from 4,000,000 tons to 
nearly 30,000,000 tons. In about fifteen years, 
while we have increased our iron and steel exports 
from 3,300,000 tons to 4,800,000 tons—nothing like 
enough to keep pace with the world’s demand— 
the Americans have increased theirs from 500,000 tons 
to nearly 3,000,000 tons, and the Germans theirs 
from 700,000 to nearly 6,000,000 tons. Yet our 
abnormal food imports—our economic dependence 
upon these imports—imperatively demands that we 
should export abnormal quantities of manufactures, 
such, amongst others, as those of iron and steel. 
Just as we take more of the world’s agricultural pro- 
duce than any other country, so must we see to it 
that the world takes more manufactures from us 
than from any other nation. Unless we manu- 
facture on such a volume, and are able to sell at such 
a price, that the world will purchase more British 
than any other goods, there is danger of our drifting 
to decay and ruin. In the steel trade we are failing 
even to supply our own wants, and completely failing 
to maintain our position in exports. 

Not only do our abnormal food imports entitle 
us to an abnormal trade in manufactured exports— 
as a matter of fact, we ought to export as many 
manufactures as the next three or four countries 
combined—but we have other special advantages and 
opportunities that should place and keep us at the 
head of the nations in the exportation of steel, at any 
rate. All the natural conditions warrant the invest- 








ment of many more millions in the British steel 
industry ; they warrant a large expansion of our pro- 
ductive capacity and of our export business. We have 
here the best coking coal in the world, and at a less 
cost than our continental rivals. It is true that fuel 
is cheaper in America, but the long haulage distances 
in that country do much to off-set the cheaper mining. 
The average cost of carrying coal or coke to furnaces 
is about 4s. to 5s.’a ton in the United States, and about 
6s. in Germany, against 1s. to 2s. in most of our iron 
districts. Though our rates per ton per mile are 
higher our haulage distances are very much shorter 
than those of any other country. Similarly with iron 
ore. The very richest Spanish and Scandinavian 
ores, to say nothing of our own local ores, can be 
landed right alongside our blast furnaces at as little, 
and often at less, cost than the Germans can carry 
their inferior ores from mines to smelters, while the 
freightage in our case is hardly more than half as 
much as the transit cost in America, where most of 
the ore has to be carried 1000 miles—two journeys 
by rail and one by lake, at through charges of not 
less than 10s. 6d. a ton. Again, our rivals, both 
American and continental, have to send their goods, 
if for export, hundreds of miles to a port of shipment, 
while we have ports and manufacturing plants, just 
as we have coal pits and iron supplies, practically 
side by side. Thus all the physical conditions are in 
our favour. Just as we have the need of the largest 
share of the world’s export trade in steel and other 
goods, to balance our large import trade in corn, so 
have we the best facilities for the conduct of the biggest 
export trade. It is for us to see that we make the 
most of these advantages. 


An Engineering Research Committee. 


By far the most interesting part of Sir Frederick 
Donaldson’s presidential address to the Institu- 
tion of Mechanical Engineers was his suggestion 
that an Engineering Research Committee some- 
what on the lines of the Engineering Standards 
Committee should be brought into being. Sir 
Frederick’s remarks on this subject will be found 
reprinted in full elsewhere in this issue. Without 
further information than is at present available on 
the subject we hesitate either to acclaim or to con- 
demn the idea, but as the author of it has expressed 
his sincere wish that it should be criticised, we 
think it well even at this stage to bring forward 
certain possible objections which it seems to us might, 
and probably will, be urged against the scheme 
should it ever get beyond the embryo condition. 

In pointing to the success of the Engineering 
Standards Committee as a reason for believing in 
the attendance of a like success on the proposed 
Research Committee, it should be remembered that 
except as regards their organisation and administra- 
tion the two committees would essentially be different. 
As regards the executive part of their work, they 
would, in fact, be diametrically opposed. The 
Standards Committee is firstly and lastly concerned 
with the standardisation of existing practice. The 
Research Committee, if it is to fulfil its highest duty, 
will be concerned with making suggestions as to where 
and how existing practice might with advantage be 
departed from. We do not suggest that the work of 
the two committees would clash or be mutually 
destructive, because standardisation, as carried out 
on the lines hitherto followed by the Committee now 
in existence, by no means implies or entails the 
suppression of progress. But it does seem to us that 
the essential difference in the nature of the work of 
the two Committees which we have pointed out 
necessitates careful consideration before we argue 
about the possible success of the new Committee from 
the success of the old. As regards standardisation, 
its whole success has depended upon the wide pub- 
licity and general adoption which has been accorded 
to the recommendations of the Committee. From 
the manufacturer's point of view, the knowledge 
that his trade rivals have accepted these recommenda- 
tions is perhaps the most powerful argument why he 
also should adopt them. But as regards the work 
of the proposed Research Committee, it is almost 
certain that a similar wide publicity of the results of 
its investigations would act in the very opposite 
sense. If as a result of a certain research some 
advantageous departure from present practice becomes 
apparent, the fact that his rivals are as free as him- 
self to adopt it will in all probability deter a manu- 
facturer from availing himself of it. The arguments 
which were advanced against the adoption of the 
Dreadnought type of warship would be directly 
applicable. In the end, we should be in the position 
of having changed our methods of production or 
construction and probably of having spent consider- 
able sums on our shop plant only to find that all 





our rivals had done likewise, so that none had achieved 
any commercial advantage over the others. ‘he 
general consumer would no doubt benefit by the 
change, but the individual manufacturer looking 
at the matter from the commercial point of view— 
and it will be solely from this aspect that he will be 
led to favour the idea of the establishment of a 
Research Committee—will find little gain in it, if he 
does not experience an ultimate loss. In a few words, 
standardisation to be successful must be advanced 
as publicly as possible. Research work to be simi- 
larly successful from the commercial standpoint, 
must be conducted as privately as possible. From 
the remarks made during the discussion on Professor 
Wemyss Anderson’s recent paper before the Institu- 
tion of Mechanical Engineers, we know that the 
majority of manufacturers will support us on ihe 
latter point. The whole commercial value of research 
work just as the whole success of a naval or military 
innovation depends entirely upon how long we can 
keep the results secret from our rivals at home and 
abroad. There are, of course, not a few subjects 
which it is highly desirable should be investigated 
by an organisation supported by the entire engineering 
community. But as regards the great bulk of reseaich 
work being carried out to-day in our shops and 
laboratories, the pecuniary gain expected of thein 
would vanish if the whole world were invited to come 
in and learn the results. And if the Research Com- 
mittee can only promise that its results will be of 
general and not individual interest, we doubt whether 
individual manufacturers will be found to support 
it financially in sufficient numbers to ensure its 
Apart from these matters, it should be 


success. 
borne in mind that in the National Physical 
Laboratory we already have an __ institution 


capable and ready to carry out public research 
on an extensive scale. Further, this institution 
is prepared to, and does, undertake investigation 
work of a strictly private character. Hence, the 
proposed Reaserch Committee, whether it confines 
its activity to public or private work or undertakes 
both simultaneously, will find itself forestalled in 
many important instances by our national research 
institution at Teddington. 

There are, as we have said, numerous problems 
still in existence which it would be to the common 
good of the engineering profession as a whole to have 
investigated experimentally, and the setting up of a 
body which would look after the organisation of 
such research work would no doubt carry with it 
considerable advantage. Unnecessary and wasteful 
duplication of effort could be avoided and the right 
men chosen for the right work. But from the manu- 
facturer’s point of view, the really important problems 
are those connected with his own particular products 
and are often of a highly specialised nature. It is 
not to his interest that these problems should be 
examined into publicly, because the efficiency with 
which his own research department investigates them 
privately is a very important weapon wherewith to 
meet the competition of his rivals. Further, the 
knowledge that his rivals are probably working along 
the same lines as himself acts as a spur to his efforts 
and undoubtedly promotes progress. From both 
these aspects the elimination of competition in research: 
work is not desirable. It may be urged that the 
remarks we have made regarding Sr Frederick 
Donaldson’s proposal are entirely based on the 
manufacturer’s side of the question. and that the 
consumer's view of it would probably be the direct 
opposite To this we would reply that if the proposed 
Research Committee is to be successful the heartiest 
support must be forthcoming from the manufacturers. 
Further, history shows that all or nearly all the 
important advances in engineering practice have been 
made by the manufacturing side of the profession. 
The consumer is content with the best he can get. 
It is the manufacturer, under the stress of trade 
competition, who supplies the motive and the means 
for the attainment of something better. 








OBITUARY. 





GUSTAVE WILHELM WOLFF. 


Tue death of Mr. Gustav Wilhelm Wolff, who was 
for many years a partner in the firm of Harland and 
Wolff, of Belfast, took place on Tuesday of last week 
at his house in Park-street, W. 

Mr. Wolff was the son of the late Mr. Moritz Wolff. 
a merchant of Hamburg, in which city he was born i! 
November, 1834. Up till the age of 14 he remained in 
Germany, and received his early education at private 
schools. His father had determined two things for him. 
First, that he should become an accomplished English 
scholar, and next that he should be an engineer. 
Whether or not it was intended that he should spend 
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all his life in this country is not certain, but that is 
what actually happened. Young Wolff was first of all 
sent to Liverpool College, and was, when he left this 
institution, apprenticed to the firm of Joseph Whit- 
worth and Co. in Manchester. 

His apprenticeship over, he served for a short time 
as draughtsman with Messrs. Goodfellow and Co., of 
Hyde, and when he left them it was to take up a 
similar position in a small shipbuilding yard on 
Queen’s Island, Belfast, which was at that time 
owned by Messrs. Hickson and Co. Very shortly 
after this—namely, in 1869—the business was bought 
by Sir Edward—then Mr. Harland, who commenced 
work with a staff of only 44 hands, and appointed 
Wolff as his manager. The undertaking prospered, 
and so did Wolff, for in 1862 he was made a partner. 
The two—Harland and Wolff—worked together alone 
till 74 when they were joined by Messrs. W. J. Pirrie, 
W. Wilson and A. Wilson. The whole world knows 
of the growth of this firm, and in the bringing about 
of its success, Mr. Wolff, by reason of his business 
acumen and steady application to work, played a 
jeading part. It was owing to him, it is said, that the 
White Star Company first placed an order for a vessel 
with the firm, and how that order has resulted in 
very many more is well known. 

Mr. Wolff only severed his connection with the firm 
of Harland and Wolff in 1908, when he sold out his 
interest. As showing the huge strides made by the 
company between the date of his joining and leaving, 
we may say that at the end of his connection with it 
employment was found for upwards of 12,000 hands. 
Another company which he founded, and of which he 
was the chairman, was the Belfast Ropework Com- 
pany, Limited. 

Mr. Wolff represented the East Division of Belfast, 
sitting as a Conservative and Unionist, during a 
period of 18 years. His only electioneering contest 
was his first. He retired at the end of 1910, and was 
then made Freeman of the City of Belfast. 


JOHN SAXBY. 


Ar the ripe age of ninety-one there has died at 
Hassocks John Saxby, of whom the late King Edward 
VII. once said that he had done more than any other 
living man to save human life. 

Mr. Saxby, who was born at Brighton, commenced 
his career as a carpenter's apprentice, with a wage of 
5s. per week, and, unlike many inventors, he lived 
to enjoy the financial results of his productions. 
He was employed for many years by the London, 
Brighton and South Coast Railway, and it is said 
that on witnessing an accident at Bricklayers’ Arms 
Station, which was caused by the points on the line 
not corresponding with the signals, his mind was 
directed towards devising a system by which the 
corresponding points and signals on a railway might 
be interlocked. The result of his investigations was 
his famous patent of 1856, by which he brought this 
about. The Brighton Company was, we believe, the 
first to introduce the system on its lines, and installed 
it to begin with at Keymer Junction. This was by 
no means the only invention of Mr. Saxby, for, 
among other things, he introduced a new signal lamp 
which was thought so well of by the Brighton Company 
that it presented him with an honorarium of £50. 
This was in his early days and before the date of his 
interlocking patent. 

Later in life Mr. Saxby founded the firm of Saxby 
and Farmer for the manufacture of the articles he 
had devised and other railway appliances. This 
business was originally started at Hayward’s Heath, 
but eventually moved to Kilburn. 


ARCHIBALD CAMPBELL ELLIOTT. 


We regret to have to record the death of Dr. A. C. 
Elliott, Professor of Engineering at the University 
College of South Wales and Monmouthshire, Cardiff. 
Professor Elliott was a native of Glasgow, and was 
educated at the University of that city and at the 
University of Edinburgh, from the latter of which 
he received the degree of Doctor of Science. As a 
student at Glasgow he attracted the notice of Sir 
William Thomson (Lord Kelvin), and in 1880 won the 
Cieland Medal in the Natural Philosophy class. 
His apprenticeship was served in the engineering 
department of the Glasgow and South-Western 
tailway, wherein he was subsequently made an 
assistant. In 1884 he was appointed assistant to 
Lord Kelvin and the late Professor Fleeming Jenkin 
in connection with the laying of the Commercial 
Cable Company’s line. From 1885 to 1890 he was 
Assistant Professor of Engineering at Edinburgh 
University. Professor Elliott was a member of the 
Institution of Civil Engineers and of the Institution 
of Mechanical Engineers, and was President of the 
South Wales Institute of Engineers. He died on 
Monday last at Cardiff at the age of fifty-two years. 








THE General Purposes Committee of the London County 
Couneil has decided, it is understood, to recommend the 
Council to make a grant of £50,000, under certain con- 
ditions, towards the acquisition of the Crystal Palace 
for the public. The Lord Mayor, who is at the head of 


movement, is: willing, if the local authorities concerned 
would give £115,000—half the purchase price—to be 
responsible for obtaining the rest from the public. 
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A Text-book of Rand Metallurgical Practice. By 
various Authors. In two volumes, half leather, 
each complete in itself and sold separately. 21s. 
net each volume. Pages,..8}in.. by 6in., Vol. I., 
xix. and 468; Vol. II., xxii. and 438. London: 
Charles Griffin and Co., Limited. 


Jupeine from remarks which fall from engineers 
who are without the pale of metal mining engineers 
and from the public, it is astonishing what profound 
misconceptions exist as to the character of gold- 
mining operations; that is, quite aside from the 
aspersions facetiously cast at the industry. This 
defect may be attributed largely to the fact that such 
undertakings are conducted generally in such out of 
the way places that, but few people get the oppor- 
tunity of visiting and seeing for themselves the work 
in progress, conséquently any knowledge about them 
is obtained from fragmentary accounts appearing in 
periodical reports, which, too, attract only that very 
small public which is endowed with superabundant 
curiosity. And of the many books that treat of 
or about the subject most only deal with a small 
section of the whole practice, and what is more 
fatal still, they lack generally the factor of realism 
that would make them attactive to outside readers, 
and from which the relative significance of each 
operation can be gauged satisfactorily. The present 
volumes provide an admirable opportunity for any- 
body to correct the misconception referred to, and 
provide also quite a treasure-house of information 
for the initiated. First, the country concerned— 


: : 
| the Transvaal—has loomed so largely in recent history 


that everybody is quite familiar with it, and, secondly, 
the whole practice of the commercial separation of gold 
from its ores on the Rand is treated systematically, 
the operations being described in the order in which 
they are conducted and are presented in the correct 
relative magnitudes ; each section being the work, 
not only of men whose daily business it has been to 
develop and conduct the particular operations, 
but of men who for long have been known as the 


leading men in their respective departments :—Ralph | 


Stokes, Jas. E. Thomas, G. O. Smart, W. R. Dowling, 
H. A. White, E. H. Johnson, W. A. Caldecott, A. 
M’Arthur Johnston—are the authors, and they 
succeed in showing that gold mining operations 
properly conducted may become a serious stable 
industry of very considerable importance. 

The discovery of payable gold ore on the Rand 





was made a few miles from the Johannesburg of to-day | 


in 1880, and up to 1889 850,000 tons of ore were 
milled, which yielded over 2} million pounds worth 
of gold, but since the introduction of the cyanide 
process the quantity treated has increased, and so 
has the yield of gold, to an enormous extent, so that 
during the year 1910 nearly 214 million tons of ore 
were treated and yielded nearly 303 million pounds 
worth of gold; by which year, too, the Rand had 
yiel ed £276,328,671 worth of gold. The army of 
men this gives employment to is enormous, which 
can best be realised when it is remembered that 
from west to east there is practically an unbroken 
stretch of operating mines for a distance of fifty 
miles, which extends at some points to a mile and a-half 
wide, and that miners are employed at several depths 
underground. Several mines are drawing from 
vertical shafts 3000ft. to 4000ft. deep, and the develop- 
ment and equipment for mining and marketablising 
of ore from such a shaft makes a big hole in a million 
pounds or may even exceed that sum, and this money 
is largely expended in engineers’ work. Whilst the 
removal of nearly 2,000,000 tons of ore a month— 
the average on the Rand—and the preparation of it 
for the market entails the solution of many interesting 
engineering problems, those that have been solved 
are presented in the volumes before us, and make most 
interesting reading. 

The first chapter of Vol. I. is introductory ; the 
methods of mining and its cost are briefly alluded to. 
It is noteworthy that in spite of younger rivals the 
Cornish pump is still doing wide service. Chapter IT. 
deals with sorting and breaking, the appliances and 
mechanical devices for which usually are installed in 
special buildings and such a “ sorting station ’’ may 
contain :--Screening plant, coarse breaking plant, 
washing plant, sorting plant, fine breaking plant, 
bins for some products and vats for grits and slimes 
from the washing plant. Examples of some appliances 
and arrangements are described and_ illustrated. 
Stamp milling is dealt with in Chapter ITI., and the 
striking developments and modifications in this 
practice well set forth and illustrated in some detail. 
It isa telling fact that a few years ago a stamp duty 
of 5 tons was considered fairly good work, whereas 
at the present day double that duty has been attained, 
and recent developments indicate that before long 
quadruple this duty, or 20 tons per stamp, will be 
obtained in regular practice. And yet we are told 
in the next chapter, which deals with tube milling, 
that the gravity stamp no longer occupies in modern 
Rand practice the premier place as a crushing machine ; 
its field having already been invaded so largely by 
the tube mill, at the one end, probably will be 
invaded, at the other end, by the rock breaker. 
The introduction of the tube mill for re-crushing the 
coarser portions from the stamp mill pulp dates 
back to 1904, but its progress has been great and 





rapid, and as set forth with illustrations does not 
make one of the least interesting chapters. When 
first used, two tube mills for a 200-stamp mill wera 
considered sufficient, and dealt with 20 per cent. of 
crushed product leaving the mill; now, a tube mill 
takes the product from ten stamps and _ is responsible 
for 70 per cent. of the ultimate fine product. The 
next four chapters deal with the handling of the milled 
products for the extraction of the gold from them by 
cyanide and otherwise, and of the ultimate recovery 
of the precious metal. These demand many classi- 
fying appliances, various centrifugal air lift and other 
pumps, suction and pressure filters and filter presses, 
and tanks and vats innumerable, some 50ft. in dia- 
meter with a capacity of over 750 tons of dry sand, 
entailing the introduction of special ingenious devices 
for filling and emptying—all described. Many 
diagrams show the number of ways these appliances 
may be arranged to suit local conditions; one, 
Fig. 88, which gives also an idea of the magnitude 
these operations may attain, depicts a sand filter 
plant designed to handle the sand from 5350 tons of 
ore per day, which being on an improved system is 
estimated to cost £46,393 as against £75,662 on the 
ordinary system ; other plants are mentioned, capable 
of treating 3000 tons of slimes a day. Chapters IX. 
to XI. deal with assaying, testing and the chemistry 
of Banket ore treatment; whilst Chapter XII. is 
devoted to tables which, with others in the text, 
seem to furnish data for any purpose concerned. 
An index brings Vol. I. to an end. 

Vol. II. treats in more detail with scale drawings 
and plans, elevations and photographs, of the erection, 
construction, design and cost of the structures, the 
appliances and apparatus referred to or otherwise 
mentioned in Vol. I. The illustrations in Vol. II. 
number some 450, and the information in this volume, 
like that in the first, bears the gratifying imprint of 
thorough practical experience based on a sound 
knowledge of principles. 
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THE LAUNCH OF THE AQUITANIA. 


(in supply of superlatives was, we are afraid, 
usted in dealing with the Olympic and Titanic, 
eo that it is almost a relief to be able to say that the 
Aqui tania is not the largest ship in the world, much 


exhi 


as should have liked to be able to say so 
for the sake of the credit of the country. Nor 
art uperlatives needed yet with regard to the accom- 


modation—-the comforts provided, the palm courts, 
+ courts, and other luxuries, for about them the 
ofiicials of the Cunard Company are at the present 
moment silent. Doubtless from their attitude they 
have some surprises in store which they desire to 
show in actual being before they are staled by verbal 
repetition or copied by rivals in a ship which comes 
int , service a few weeks earlier. The launch of this 
erent ship at Clydebank on the 21st inst. is there- 
fore rather an event to chronicle than a theme to 
enlarge upon. As a spectacle it was magnificent, 
secon from the point of vantage which we were for- 
tunate enough to secure. The technical details 
involved in the floating of a mass of 22,000 tons of 
stecl, the deelivity of the ways, the speed attained, 
&e.. would, indeed, have been of great interest, but 
the builders, John Brown and Co., Limited, are keep- 
ine them a secret for the present, and they will prob 
ably be presented for discussion before one of the 
scientific bodies in the near future. Thus very little 
is left to say that will appeal to technical readers, 
but there were just two small points which struck us 
in connection with the launch itself. One was the 
considerable amount of smoke developed by the 
burning of the grease on the ways; this was, in our 
opinion, greater than in the case of the slightly larger 
Vaterland launched recently in Germany. An exam- 
ination of the after end of the ways after the launch 
seemed to indicate that the pressure had been some- 
what near the limit, as the surface of the wood had 
the appearance of being broken as if roughed 
up with a file. Probably the grease gets thin after 
the passage of half the length of the cradle, and it is 
just at this time that the weight on the forward 
cradle is so enormously increased—-that is, just 
when the stern is water-borne and the rest of the 
weight is all taken on the forward poppets. + It will 
he interesting to note whether this point is dealt with 
in the forthcoming paper. 

The other point is the remarkably small amount 
of headway on the ship after she had been brought 
to rest by the 1400 tons of bundles of chains dragged 
over the shore by wire cables attached to eye plates 
along the sides of the ship. The fact that one of these 
cables, even with its movable resistance, snapped 
shows how futile the old plan of dropping an anchor 
to take the way off would be when such huge weights 
are involved. The gradual braking effect of the 
bundles of chain is very pretty to watch and certainly 
seems to be the soundest method imaginable. 

Immediately the vessel came to rest she was taken 
possession of by six tugs and berthed in the builders 
fitting-out basin in the most* matter-of-fact way. 
But no doubt many of the officials breathed more 
freely when the operations were complete, especially 
as a slight delay ensued after Lady Derby had pressed 
the button before the ship actually started to move 
with the assistance of the 4000-ton hydraulic rams. 
After the customary luncheon Lady Derby was pre- 
sented with a handsome souvenir, a very fine 
inodel in silver of a Spanish Nef. 

Comparatively few details of the Aquitania are 
available officially, but it may be as well to put them 
on record :—Length, 901ft.; breadth, 97ft.; depth 
to boat deck, 92ft. 6in.; tonnage, 47,000 ; 
speed, 23 knots ; accommodation for 3250 passengers, 
for all of whom boats are provided. 


rac 


gross 


It is interesting to note that the ship is built with | 








un inner skin and water-tight decks for a large part | 


of her length, similar to those recently fitted to the | 


Olympic ; but the Mauretania and Lusitania already 
had this arrangement while the design of the Aquitania 
was completed before the accident to the Titanic led 
to the alteration to the Olympic. She is also fitted 
with Frahm’s anti-rolling tanks, so that bilge keels 
are not provided, though we noted that the skin has 
been prepared for them if they are found to be 
necessary. 

Vast preparations had, of course, to be made for 
the building and launching of the ship, and all the 
ground covered by the ways was piled and concreted, 
some of the shops even being done away with to allow 
her to be built at the best angle to the river to take 
advantage of the extra width afforded by the junction 
of the Cart with the Clyde on the opposite side. The 
Clyde Navigation Trustees co-operated with the 
builders in a whole-hearted manner by deepening 
the river and even removing corners where they were 
in the way. The whole ship, in fact, is a credit to 
them, to the builders, and to the Cunard Company. 

Views of the ship in various stages of construction 
appeared in our issue of May 31st, 1912, and others 
appear on page 446 to-day. 





A REFORT from Melbourne states that a conference of 
the chief engineers of the Commonwealth and State Rail- 
way Departments has urged the immediate adoption of a 
uniform: 4ft. 84in. gauge throughout Australia. The esti- 
mated cost of carrying this into effect is £37,000,000. 
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TWO-STAGE CENTRIFUGAL PUMP. 


AN improved form of two-stage turbine pump is now 
being made by Mather and Platt, Limited, Manchester. 
The illustration above shows the pump on the test 
bed, on which it was driven by means of an electric 
motor through the medium of the Amsler Laffon torsion 
dynamometer. This pump is, we are informed, being 
largely used for water supply purposes in towns in this 
country and abroad. The capacity of the pump illus- 
trated is 700 gallons per minute at 131 ft. head when driven 
at a speed of 750 revolutions per minute. Although in 
external appearance it might be taken to have only 
one single impeller, it will be observed from the sectional 
illustration, Fig. 1, that it is a two-stage machine, the 





losses and ere therefore liable to wear or breakage, they 
are made of specially hard phosphor bronze, secured 
by pins screwed into the tips and fitted tightly in the 
middle body and are renewable. The middle chamber 
itself is prevented from rotating by means of a feather 
key, not shown. The delivery body contains the internal 
bearing and the balancing chamber. The internal bearing 
is a long gun-metal sleeve J automatically lubricated with 


| grease and forms a special feature of the design of the 


pump. As the pressure of water on both ends of this 
bearing is the same no flow of water along its surface takes 
place, thus no dirt is likely to be introduced into the bear- 
ing surfaces, and the lubrication is unaffected. The chief 
advantage possessed by this internal bearing is that it 


|enables the distance between the centre of the bearing 


and the rotating parts to be shortened, thus obviating 
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Fig. 1—SECTION OF TWO-STAGE TURBINE PUMP 


combination of the two impellers having?been very neatly 
effected. 

It will be noted that the pump consists of a suction 
cover, a middle body, a delivery cover, and a whirlpool 
chamber The suction cover contains the entrance to the 
eye of the first impeller as well as the gland and water 
seal, and is provided with a large flange, to which is secured 
the outside bearing for the shaft. The middle chamber is 
of peculiar design and combines the two stages in. one 
casting. It has cast tangential guide passages and return 
vanes from the delivery of the first impeller to the eye of 
the second impeller, these guide passages being so designed 
as to convert the kinetic engergy of the water leaving the 
impeller into pressure energy with the minimum of loss. 
With this object the passages are machined on all surfaces 
by means of-special milling cutters. As the tips of these 
passages are brought to a very sharp point to avoid shock | 





the whipping of the shaft and permitting very fine clear- 
ances about the neck ring. 

The balancing arrangement is worthy of special mention 
and has proved very efficient. It is of the combined 
differential balance plate type and consists of a disc BK 
screwed on the pump shaft and bearing against the boss 
of the second impeller, and two seatings C D fixed in the 
casing. The balance valve is provided with facings to 
correspond with these seatings. The space in front of 
the balance valve dise is supplied with water under pres- 
sure, escaping round the periphery of the impeller E and 
through the holes F shown. The space G behind the valve 
communicates by means of a pipe with the suction chamber 
of the pump and the balancing action is brought about, 
as follows :—The pressure difference between the two sides 
of the balance disc causes the disc to run with a certain 
clearance against the seating C, thus allowing the pressure 
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water to escape to the space A at the back of the valve. 
From here it passes through the gap between the valve 
and the seating D to the suction chamber. As long as 
,_ the system is balanced a certain pressure difference will 
exist between the front and the back of the balanced disc, 
the difference being maintained by the action of the large 
and small: throttling surfaces. The clearances between 
the surfaces referred to are extremely small and the move- 





Gallons per Min. 


Fig. 2—EFFICIENCY DIAGRAM 


ment necessary for balancing is only a few ten-thousandths 
of an inch, while the loss of balancing water is negligible. 
Two of these pumps are being supplied to the order of the 
Canada Foundry Company for use in connection with the 
water supply of Hamilton. We are enabled to give a 
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water switches and then allowed to run back into the 
suction tank. When ready for measuring the quantity of 
water delivered the water is allowed to flow into the 
| delivery tank This is done by swinging the lever of 
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Fig. 3—AMSLER-LAFFON DYNAMOMETER 


| the water switch over to the other side and the quantity 
| delivered is measured by means of the float arrangement. 


| The tank has been carefully calibrated and it was found that 
| lin. in depth corresponds to 90 gallons, and a scale was 
| made on the index accordingly. 
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Fig. 4—-MATHER AND PLATT’S PUMP TESTING BED 


diagram—Fig. 2—showing the results of actual tests 
carried out in our presence. From this diagram it will 
be observed that the efficiency is remarkably high—actually 
about 78 per cent. at the rated capacity of the pump. 

Messrs. Mather and Platt have a very complete equip- 


Details of Pump Test. 








Electrical. Dynamometer. 

Speed. | efi ae Bae 

| Volts. | Ampéres. | B.H.P. | Reading. "rete B.H.P. 

a es Cae) IGA hs aoc cece 
740 300 95.5 | 38.9 11.75 | 240 33.7 
750 304 103.5 | 38.0 | 11:91 | 265 37.8 
750 | 312 $5.5 | 31.4 11.58 | 218 31,1 
746 312 79.2 23:8 | 11.44 | 198 28.1 
746 310 70.5 24.7 11.28 | 176 24.9 
750 106 115 42.4 12:12 | 294 42.0 
rh. 306 123 45.3 12.28 316 45,05 
730 304 132 49.0 | 12.45 | 340 48.5 
751 305 138 51.6 | 12.57 | 357 50.8 
750 310 60.5 20.8 | 11.09 | 150 21.4 
751 312 44 14.12 10.74 | 100.1 14.35 


Pump driven by a direct-current motor. 
2 


ment for testing their pumps with accuracy. The testing 
apparatus is shown in the drawing—Fig. 4. There are 
three different methods in all of which the water is pumped, 
up from the suction tank. It is delivered into one of the 


Delivery measured in feet of water. 
2. 5ft. added for difference in level of gauges. 


of time, therefore, the difference between the levels is 
observed and the quantity of watgr delivered per minute 
can be ascertained. This arrangement is used for measur- 
ing quantities up to 2500 gallons per minute. The water 
may also be delivered into a third tank and allowed to flow 











Pump. 
Delivery, Suction, Vel. /Total head, ,, low Effici- 
ft. in. Hg. | head. | +2.5, | Gallons. | W-H-P. | oney, 

137°5 3.8 | .23 144.4 596 26.07 77.3 
138 3.9 30 145.5 672 29.6 78.3 
143.5 3.6 m © 150.2 505 23.0 73.9 
143,8 34 1 | 160.2 434 19,78 70,4 
143.5 3.3 .10 149.8 3-0 15.88 63.8 
133 4.0 40 140.4 777 33,05 78.7 
124.6 a2 50 132,3 866 34.78 77.2 
116.2 4.4 6) | 124,38 950 35.8 73.8 
106 4.8 70 |) (134.6 1025 35.6 7 
136.7 3,1 _ 142.7 235 10,12 47.4 
131.4 3.0 137.4 0 0 0 


Suction measured in inches of mercury. 


over a 90 deg. V notch batk again into the suction tank. 
The height of the water above the bottom of the notch is 
obtained by means of the float arrangement, baffle plates 
being provided to steady the flow of water. The notch 


has been calibrated and curves plotted showing the head 
and corresponding quantity. Thus the quantity of water 
| passing over the notch per minute can be determined by 
observing the head of water above the bottom of the notch 
and reading from the curve the corresponding quantity, 
This arrangement is utilised for quantities up to 3000 val. 
lons per minute and when the water switch is not avajl- 
able. For very large quantities the water is delivered 
into the third tank and allowed to run over a 48in. rec. 
tangular weir back into the suction tank. 

For measuring the power absorbed by the pumps a 
torsion dynamometer made by Amsler-Laffon and Soin, 
of Schaffhausen, is interposed between the electric m«tor 
and the pump being tested. A general view of this sir) )le 
appliance is given in Fig. 1, while the details may be cle::ly 
seen in Fig. 3. This apparatus is specially suited for 
measuring the power absorbed by high-speed machi:jes 
which have to overcome an almost constant resista), ce, 
In Fig. 3 the flanges D and L are keyed on the ends of ‘he 
driving and driven shafts and the power is transmitted 
between the two by means of the square steel spring bar (, 
which is thus submitted to a torsional strain, the angle of 
torsion of the bar indicating the power transmitted. as 
will be described later. The bar carries at its extremities 
the bushes F H, which are immovably secured in the slee\ es 
Band J, and is enclosed in the hollow shaft A. The function 
of this hollow shaft is, on the one hand, to carry the readiig 
arrangement for the observation of the angle of torsivn, 
and, on the other hand, to prevent the bar G being stressod 
beyond the admissible limit. With this object the end of 
the bar A that faces the bush H has two projections which 
engage with corresponding portions of the bush H as soon 
as the limit of torsion has been reached. The shaft A is 
fixed in the sleeve B by means of the key shown, while it 
is left free to turn in the sleeve J. For reading the anzie 
of torsion the discs MNO are provided. The disc M 
is fixed to one of the ends of the spring bar, while N and 0 
are solidly secured to the other end. When the bar G is 
twisted the disc M begins to turn relatively to the two discs 
N O through an angle which is equal to the angle of tor- 
sion of the two ends of the bar. The periphery of the dive 
M is formed of transparent celluloid and is provided with 
a scale, in front of which moves a pointer drawn on a 
transparent celluloid dise placed in an opening in the disc 
N. In the dise O a thin radial slit P is cut through which 
the observer is enabled to note the position of the pointer 
on the scale. The eye of the observer looking either 
directly through the slit or preferably into the mirror $ 
sees the counter and scale clearly although the apparatus 
is revolving at a high speed, provided the back of the scale 
is illuminated as at R with a powerful lamp. The direc 
tion of revolution does not matter, but at speeds below 
200 revolutions the effect is somewhat different. 

For calibrating the apparatus two bars each a metre long 
are employed. These are screwed on the sleeves BJ and 
the ends are loaded equally. For this purpose the apparatus 
is placed on horizontal supports on which B and J can 
turn freely. The length of the arm expressed in metres, 
multiplied by the weight suspended in kilogrammes, 
will give the force acting on the bar G in metre-kilo- 
| grammes, and the horse-power can be calculated as follows : 
—Let M,, denote the moment of torsion expressed in 
kilogrammes, M, the moment of torsion expressed in 
foot-pounds, and n the number of revolutions per minute ; 
then 

the metric horse-power = 0-0014 n M,,. 

British horse-power = 0-00019 n Mp. 
In order to give a wide range of utility to the apparatus 
several spring bars are supplied of different known cross 
sections, and these are accompanied by diagrams corre- 
sponding to the readings of the scale. 




















| THREE RECENT RAILWAY ACCIDENTS. 


SrncE the beginning of the present year there have been 
three serious railway accidents, on two of which the Board 
of Trade reports have recently been issued. 


BROMFORD BRIDGE. 


The first occurred on January 13th at Bromford Bridge, 
on the Midland Railway. This is the station for Birming- 
ham Race-course. The date in question was one of the 
days fixed for racing, and it is only on such occasions that 
the station is opened. Owing, however, to severe frost 
and a dense fog the races had been postponed, but the 
station was opened, as it had been on the Saturday 
previous, to deal with horse-box traffic. 

There are four lines of way through Bromford Bridge, 
of which the middle two are main lines—see Fig. 1. The 
outer lines are used for goods traffie only, except for the 
short distance through Bromford Bridge. The station 
platforms are outside the goods lines, and therefore facing 
and trailing connections are placed in each main line to 
give access for passenger trains to and from the platforms 
and the goods lines provided with safety points at the 
junctions. There are two signal-boxes—‘‘ Bromford 
Bridge North” and “ Bromford Bridge South ’—one at 
each end of the station, to work the connections, and these 
have to be opened, when the station has to deal with the 
horse-box traffic. 

The fog was still dense when the two signalmen for the 
respective boxes came on duty at 8.30 a.m., and they agreed 
between themselves that they would not “switch in” 
the signalling until fogmen had been stationed at the dis- 
tant signals. Men were therefore sent out to these signals, 
but only with one signal are we concerned, which is the 
down distant signal for the main line worked from the 
North box. A man named Rainbow was sent to this 
signal, and he was told to shake the signal wire when he 
got to the post, so that the signalman would know that he 
had arrived. When Rainbow got to the signal he did this 
by pulling the wire at a point where it starts to run by the 
side of the up goods line direct to the signal-box. 

The man found the distant signal in the “ clear ”’ posi- 
tion, and, as it remained so after some trains had passed, 
he assumed that the signal-box had not been opened 
owing to the postponement of the races. This assumption 
was probably a natural one, but it was irregular and unfor- 
tunate. What the man should have done when he four 
that the distant signal was not restored behind the trains 





was to have stopped the next train and to have warned 


eee er: 


Lae penn nents nergy 


Sg 3 OM Ul 


ee 





Aprit 25, 1913 THE ENGINEER 


449 








_—_— 
= 


| 

the driver as to the facts of the case and got him to advise | shunted into the relief siding at Hurlford. I may state 
the signalman. What had happened was this: the | that when I felt that the train was not being retarded by 
signal-box had been opened, but between the time it was | the action of the brake my fireman put on the sand blast, 
closed on the Saturday evening and the opening on Monday | but even with this I was unable to reduce the speed of the 
there had been a fall of snow and severe frost, and this had | train sufficiently to prevent the collision.” 

frozen the distant signal wire to the ground at the point The fireman said: ‘‘I did not observe the Barleith 
where it crossed the line from the signal post. As a con- | home signal. I saw Barleith down starting signal, which 
sequence, when the signalman restored his lever the inter- | was at danger. I knew we should not be able to stop 
vening wire simply sagged, and the balance lever on the | then. I looked at the vacuum gauge and saw that it was 
signal remained up and the signal in the “ off” position, | at zero. As we were passing Barleith cabin I noticed that 
In ordinary weather the signal can be seen from the signal- | the brake was not having the effect I expected, and I 
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Fig. 1—SCENE OF THE BROMFORD BRIDGE ACCIDENT 


is thereby very well defined, and it is difficult to understand 
how it could be missed on such an evening. If Stevenson 
could not see the signal light he ought, in accordance with 
Rule 74, to have acted as if it was at danger and applied 
his continuous brake at the road bridge. The interval 
between the distant signal for Barleith and the actual 
| point of collision is about 1943 yards. As I understand 
| driver Stevenson’s evidence, he applied the brake power- 
fully somewhere—say, midway between the distant and 
home signals for Barleith. In this case he would have a 
distance of about 1500 yards to travel before colliding 
with the local train. This interval, of course, is more than 
ample to stop a train running at high speed down an 
| ineline of lin 100. The suggestion is that the brake failed 
| to act, or acted with less than its usual effect. There is 
| nothing to support this suggestion. The brake acted 
| perfectly at New Cumnock, 19 miles south of Hurlford ; 
| no difficulty was experienced in releasing the brake after 
| the pilot engine was detached at this place, and a vacuum 
| of 20in. was easily obtained and maintained during the 
| half-hour’s run after leaving New Cumnock. There is 
| much confliction in the evidence with regard to the interval 
| of time during which the brake was actually applied. 

If 40 miles an hour be taken as the average speed of the 
| train in accordance with Stevenson’s estimate, it would 
| occupy about 14 minutes travelling a distance of 1500 
| yards. Guard Myron’'s estimate of the time which elapsed 
| between the application of the brake and the collision is 
| one minute. I asked Myron, in order to get an idea of 





turned on the sand blast so as to assist in stopping the | what ‘“‘a minute ”’ meant, to tell me when a minute had 
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box, and, although the positions of the distant signals on 
the Midland line are ordinarily electrically repeated, 


train, but it did not make much difference.” The con- 


whether they are visible from the box or not, this signal | ductor of the train could not say anything about the 
was not repeated, as the box was only open fora couple | signals. He felt the brakes applied approaching Hurlford, 
or three days on seven or eight occasions during the year. | and the collision occurred about half-a-minute after the 

A point that must be noted is that two trains found the | brakes were applied. The rear guard saw neither the dis- 
distant signal “ off,” but the home signal for going on to | tant nor home signals at Barleith, and, as regards the 
the platform line was at “clear.” As the interlocking | brake, he said: ‘‘ As we were passing the Barleith cabin 
is so arranged that the distant will only follow the home | I felt the brake go hard on, and on looking at the brake 
signal for continuing on the main line, it was irregular for | indicator in the van I saw the needle was pointing to zero, 
the distant to be ‘‘ off” for the main to platform home | and I felt the brakes from that moment were grinding 
signal, and the drivers of these two trains should have | 
reported the irregularity. Had they done so it is possible | 
that the accident would not have happened. | 

The collision—by which three lives were lost—occurred | o 
in this way. A passenger train had called at Bromford | \\’ 
Bridge on the platform line to attach a horse-box, and it | & ¢ 
was returning to the main line by the connection seen on | 4? - 
the right when it was run into by an express proceeding | oo «ot ye" 
along the main line, the driver of which had received a | i Ps f 





| passed. The interval proved t6 be 22 seconds only. 
| The estimate of conductor Collins is _half-a-minute. 
| According to guard Singer’s statement, he felt no applica- 
| tion of the continuous brake between the distant and home 
| signals for Barleith. Only a very few seconds elapsed 

from the moment he felt the brake put hard on until the 
| collision took place. There is no doubt that the con- 
| tinuous brake was applied hard before the collision, but 
| the impression created upon my mind by the whole evid- 
| ence is that Stevenson, although he may have applied the 





“clear” signal at the distant and had not, owing to the 





Up Main —_» / 
fog, seen the adverse signal at the home. 


| | me 
| To ow] =<— Down Main E 
| 

HURLFORD. Sy om! wo 


On the same day a collision occurred at Hurlford, on | 
the Glasgow and South-Western Railway, by which two | 
passengers were seriously injured. | 

The 3.15 p.m. local train from Carlisle to Glasgow sbould | 
be passed by the 4.2 p.m. express from Carlisle to Glasgow at | 
Dumfries, but, owing to the fog that contributed to the | 
Bromford Bridge accident, the express was 95 minutes late | 
in its arrival at Carlisle. The slow train, consequently, | 
got further on its road than usual, and had reached | hard until the collision took place.” 
Hurlford immediately outside Kilmarnock. While being | in the seventh vehicle also did not see the distant or home 
shunted there for the express to pass it was run into by | signals... He did not feel any application of the brake 
the latter. The point of collision is shown on Fig. 2. | between Barleith distant and home signals. When he 
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The accident occurred about 7.36, three and a-half hours | first felt it he got up and went to the window immediately. 


after sunset, and there is no question but that the home and | to look out, and the collision took place within a very few 
distant signals at Hurlford No. 2 box and the starting, | seconds. 
home, and distant signals at Barleith, the next box to the | So much for the evidence of the men on the express. 
south, were against the express. | Now we turn to the men on the slow train that preceded 
The driver of the express said: ‘‘ We had clear signals | them. We get there evidence as to the severe weather— 
from New Cumnock until we came to Barleith. There | a delay of 16 minutes at Auchinleck “ owing to the hard 
was nothing to prevent me from seeing the signals. It | frost affecting the brake connections and the points.” 
was a hard clear frosty night. On approaching Barleith | The driver said: ‘‘ I had some difficulty in reading Bar- 
distant signal I did not observe it from some cause or | 





leith distant signal, as I was approaching it.” His fireman 
another, but I do not know the cause. I think perhaps! said: ‘‘ When we were passing Barleith distant signal 
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Fig. 3—-SCENE OF THE MARYLEBONE ACCIDENT 
the light was not burning. It is usual for us when coming | I noticed that it appeared to be burning dimly.” The 


down the hill inside of Barleith distant signal to apply | guard, however, said: “ I saw Barleith distant signal 
the vacuum brake whether the signals are off for us or not. | standing off as we passed. It-seemed to be burning as 
If the distant signal is at danger we apply the brake with | well as usual. I had no difficulty in seeing it.” But 
more. force. On this occasion I applied the brake, the | perhaps the best evidence as to the condition of the light 
gauge reading. falling from about 20in. to about din. | in Barleith distant was given by a signalman who was sent 
But, although the brake was applied, I was unable to stop | after the collision to inspect the lights. He said that 
the train before running past the home signal for Barleith, | ‘‘ the light seemed to be rather obscured and dull, and not 
which I:saw was at danger. The Barleith down starting | very strong.”’ 

and Hurlford No. 2 distant signals, carried on the same | 
post, were also at danger. But I was unable to stop the | evidence clearly establishes, in my opinion, that this 
train at these signals, although the brake was fully applied. | distant signal lamp was burning, and that it was visible 
Che Hurlford No. 2 home signal was also at danger, and | at a considerable distance. The signal-post is placed on 
T could not stop the train before passing it. Consequently | the top of a cutting, immediately on the north side of a 
we collided with the 3:15 p.m. train, which was being ' road bridge over the railway. The locality of the signal 


396 yds. —< 40 yds +—_—— 787 yards. steed 


Fig. 2—SCENE OF THE HURLFORD ACCIDENT 


The guard who rode | 


The conclusions of Major Pringle are as follows :—The | 
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brake moderately in accordance with theyusual practice, 
to steady the train down the incline and slow it through 
Hurlford Station, did not apply it forcibly with the inten- 
tion of stopping the train until he observed the lights of 
the train in front of him, and was then too late to avoid the 
collision. He was, in my opinion, not expecting to be 
stopped so close to Kilmarnock, where the express is booked 
to stop. He had never previously been stopped on the 
down journey at Barleith during his fourteen years’ 
experience as driver with these express trains. J regret to 
say, therefore that I do not think he was paying proper 
attention to his signals, and the responsibility for this 
collision rests with him. 

Stevenson’s age is sixty-two. He has forty years’ 
experience as driver, and bears a good character. There 
are no entries in his discipline book during the past seven 
years. He was off duty from 10.30 p.m. on Saturday, 
llth January, until 7 a.m. on the 13th. He had been on 
duty about 124 hours at the time of the accident. His 
booked hours, viz., 124, which include an interval in the 
shed at Carlisle, appear to be longer than the Board of 
Trade hold to be reasonable for enginemen. 





| MARYLEBONE. 


On the third accident—that at Marylebone Terminus, 
Great Central Railway, on March 28th, wherein one 
passenger was killed—Colonel von Donop’s report has not 
yet been issued. But the coroner’s inquest has been held 
and all the facts revealed. 

The accompanying sketch, Fig. 3, will show what 
happened. The connections outside the station are worked 
from the junction box, and they are protected by the signals 
suspended from the overbridge. As the road was made for 
| a train from Leicester to pass from the up main line to 
| No. 4 platform line, all the signals were at danger. 
| The two signals inside the station are worked from the 
| platform box independently of the junction, and so when 
a train was ready to start from No. 3 platform the signal 
| near the platform box was lowered. The train should, 
however, have stopped at the suspended signals, but the 
driver alleges that he missed them through their being 
obscured by smoke and steam, and his train came into 
collision with the tail of the arriving train at the intersect- 
ing crossing. 











One of our American contemporaries recently gave 
an account of some tests made at the Purdue University 
to determine the breaking strength of pulleys of different 
kinds with a view to disclosing their principal points of 
weakness. Some of the conclusions arrived at are as 
follows :—(a) Rim joints midway between arms are serious 
defects and materially reduce the bursting speed; (6) 
the. solid web-and-rim paper fly-wheel will safely with- 
stand a peripheral speed of 106ft. per second ; (c) wood 
fly-wheels with a solid rim have an ample factor of safety 
at a peripheral speed of 90ft. per second, if the wood is of 
good quality ; (d) steel wheels of the split-rim type are 
unsafe at speeds above 80ft. per second. Some photo- 
graphs are given showing how the various wheels burst. 














450 


THE ENGINEER 


ApriL 25, 1913 





— 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SUPERHEATED STEAM: ITS EFFECT 
POWER. 

Sirz,— On page 421 Mr. Twinberrow appears at a loss to 
uuderstand why, in computing the steam consumption in a 
compound locomotive, only the volume of the one small cylinder 
is included. The answer to this is a question: Has any com- 
pound steam engine yet been designed where the designer has 
included also the low-pressure cylinder volume when estimating 
the water or steam debit of the boiler to supply that engine ? 

When, in this instance, the superheated steam simple engines, 
Class 640, F.S., work at full cut-off or at half cut-off, and the 
compound engines for saturated steam, Class 630, F.S., also 
work at corresponding degrees of admission, then, as the dia- 
meter of the two cylinders in Class 640 is 540 mm., against the 
430 mm. of the single cylinder in the compound locomotive, 
it is quite obvious that, at equal rates of compression in the 
clearances, the simple engine at each revolution consumes 
68.2 per cent. more steam than the compound. engine. This 
fact is altogether elementary. But, as the simple engine has 
double the number of clearances to fill up from the boiler at 
each revolution, and these clearance volumes measure 30 dm.% 

2 = 60 dm.*, against the 23.5 dm.* of the compound engine, 
it follows that at starting periods with compression absent the 
simple engine consumes over double the volume of steam for 
its clearances alone, and continues thus to consume more steam 
than the compound engine until the compression attains the 
height of the initial steam pressure. Practically, therefore, 
the simple engine consumes from 70 to 72 per cent. more steam 
than the compound engines at equal cut-offs, equal speeds and 
at low compressions. This great increase in volume has enabled 
the steam to be slightly reduced in pressure so that the usual 
claim of “enormous” reduction in boiler maintenance could 
he still made in perpetuating the famous world-wide myth that 

‘superheated steam enables steam pressures to be reduced ”’ 

-in direct opposition to actual fact. 

In articles written in f.vour of certain forms of patented 
superheaters it is usual to reject what they term “ volumetric ” 
efficiency, although the steam engine is a purely pressio-volu- 
metric machine and its horse-power must be computed on this 
basis. The cubic-foot volume that is employed in the com 
putation of the horse-power is also equally accurate for estimat- 
ing the steam consumption of the engine—although it does not 
suit the puepose of those who, for well-known reasons, treat the 
steam engine as a sort of water meter— : 

( L.H.P. ) 


Water consumed in pounds 

in order to bring out the superior * densitometric efficiency ’ 
of inflated steam, and to make its greater vclume, swollen by 
30 per cent. at the valve chest, appear as a higher thermo- 
dynamic effect in the cylinder or otherwise az a saving of con- 
densation in the cylinder, and such like fallacies which have 
marked the history of the recent exploitation of the ancient 
locomotive practice of superheating. 
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, as employed in the 


plotting of the “curve” on page 315, Fig. 9, be substituted— 


» 
~ ; LiLP. . it will be seen that the curve runs 
Cubic feet steam per hour 
up quite the other way—and that is precisely what such 
academic tests are not meant to reveal, because obviously 
opposed to the final conclusions that are ultimately deduced 
therefrom. 

As for the plotted curves of power of engines Classes 640 and 
630, F.S., reproduced with the first letter of Mr. Twinberrow 
and summarised in his letter as representing an increase of power 
by 50 per cent. in the Class 640 during the tests of 1908, I will 
add again, and with every respect for the personal good faith 
of Mr. Twinberrow—which I do not doubt—that they cannot 
be substantiated ; and as this 1908 official report has been 
very extensively circulated, many readers have thus an oppor- 
tunity of control and check over any exaggerated statements, 
such as is rarely available in the case of other locomotive tests, 
where little clue is given of the real working conditions inside 
of the cylinder or outside of it. 

It should be further mentioned that those tests, taken as a 
whole and for every trip made, were excessively in favour of 
those engines with the greatest financial backing. Thus, 
while the average coal consumption per ton-mile with the 
patented brand new engines was shown to be 3.4 per cent. 
less during the whole of those tests than during one-quarter 
year of their regular working (Venice), the average coal con- 
sumption established during these tests was proved to be 41 per 
cent. higher with the compound locomotives than during one- 
quarter year of their regular working! Then, while the average 
coal consumption per ton-mile for one year (1908) for 120 loco- 
motives rose by 28 per cent. with the new patented locomotives, 
over their average test figures of 1908, the corresponding 
average rise with 100 compound engines was only 9 per cent. 
But the latter were older locomotives, and, in general, the 
maintenance of the two classes is, not equal—as any casual 
passenger may notice. Compound engines, with water rushing 
out through the smoke-box door, boilers leaking from end to 
end, tenders leaking, steam glands leaking, meta! casing rusted 
away from the cylinders in holes revealing the bare castings, 
and water streaming continuously from all the cylinders, and 
cylinders operated by the wasteful “semi-simple” process of 
expansion, are not to be expected to be very economical or power- 
ful in service, although at equality of steam pressure and with 
equal care in maintenance, the compound engine has been 
proved in various European countries to be about 5 per cent. 
more economical, speedy and powerful—see Fig. 16 and data, 
page 192. But such comparisons, compound v. superheat, 
reveal a certain engineering incompetence on the part of those 
who institute them. The Prussian State Railways, after ten 
years of this inept comparison, now compound their former 
four-cylinder simple engines with an increase of 25 per cent. 
in power per unit of superheated steam consumed, with higher 
attendant speeds, greater general haulage capacity and an all- 
round general improvement, including better turning effort on 
cranks and less breakage of important parts resulting from the 
excessively irregular torque of the same steam in simple 
expansion. The gentleman who led the entire world against 
double expansion, and who “ Prussianised ”’ locomotives in 
every country, now recommends it as the best solution. 

These facts are periodically reported in Prussian technical 
journals quite freely, while, with rare exceptions, they are not 
on any account permitted to appear in journals printed in the 
English language, and such facts, not being known, are not 
willingly credited. The whole question is at present too much 
hiassed with money interests in patented devices to exclude the 
usual and characteristic element of gross exaggeration. The 
claim of 50 per cent., er even 100 per cent., coal saving is becoim- 
ing really only a trifling exaggeration comparatively to the latest 
efforts of the “Jules Verne’s” in steam engineering. Articles 
becoming rather threadbare when merely expounding coal 
economies (that are even slightly less than in rationally designed 
saturated steam compound locomotives, and representing 
only about half of the gains by superheating that were claimed 
by the locomotive superintendent of the London and North- 
Western Railway some fifty years gone by) writers in favour of 
patented: superheaters are now creating a new sensation by 
establishing the economies on the money basis and by adding 


to the money saving of reduced coal bills (say, 20 per cent.), 
the saving in increased haulage power per pound of coal, the 
lessened number of trains thus necessary for traffic, the reduced 
capital cost by the lesser number of locomotives possible for the 
work, reduced pay bill for locomotive and train staffs, the lessened 
work on station staffs, reduced costs of stations, reduced wear 
and tear to,permanent way, lessened danger to repair gangs 
and to property by the less frequent trains, higher potential 
capacity of the railway line for transports, lessened number 
of mineral trains required to haul coal for the locomotive 
depots, reduced space necessary for stacking the coal, lower 
rentals, reduced premiums to train staffs, lowered costs of 
engine maintenance, less men necessary in repair shops, less 
stores required, reduced oil expenses ; less labour required in 
the oil cantine, &c. &c., with a succession of accretions in money 
economy extending through ever-widening spheres and to 
distances probably hitherto unsuspected—as from Palermo in 
Italy to Cardiff in Wales. And, thus, an engineer in an Italian 
technical journal demonstrates that by merely using one certain 
patented superheater—not superheaters in general—the total 
round money economy in twelve months is certainly 19,750 lire, 
including the interest at 3 per cent., on the round figure of 
19,000 lire, and even in omitting many of the incidental money 
economies which might have been just as reasonably tacked on ; 
so that, as each locomotive costs 42,000 lire, the savings effected 
in twenty-five months suflice to buy another brand-new patented 
locomotive! All the £ s. d. on the debit and credit side are 
thus elaborated in leaving out only one item —-the royalty on 
each boiler. Assuming this to be the usual 1200 lire, we thus see 
that 100 lire invested in this manner brings a prolific return in 
twelve months of 1640 lire—otherwise £1600 per £100 in a 
twelvemonth ! Over 1600 per cent. profit is a fat investment. 
Such a style of write-up on the £s. d. basis would surely be 
welcomed by every patentee of superheaters, not least by the 
rare owners of British-controlled patents ; although the fact 
is not to be missed, when looking for 1600 per cent. in England, 
that money values vary from town to town, county to county, 
and country to country, so that a difference of general costs 
for labour, materials, &c., of a few hundred per cent.—1upon this 
money basis—would be quite probable even when the same and 
identical locomotive was transferred to another and different 
railway system in the same country, and although it still per- 
formed precisely the same work in foot-pounds per hour per 
pound of the very same quality of coal it had previously 
used. In the case of all powerfully patented locomotives, 
it is a safe rule to deduct 25 per cent. from the rate of coal 
economy, that has been ascertained during a prolonged period 
of tests, as the estimate of its presumable economy during 
twelve months—as per the experience also obtained on our 
Great Northern Railway*—and to accept with extreme caution 
statements made in favour of patented inventions with a heavy 
financial backing. A non-patented invention or weakly backed 
patent, influence results much more than does any real differ- 
ence in the thermal efficiency of the various systems. The 
human element then enters. 

Your leading article upon supetheated steam, page 289, 
October 19th, 1866, terminates in five words which could not 
be too widely or earnestly recommended to all who are now 
writing up or preparing reports upon tests involving patented 
inventions. 
| April 21st. 





Cuas. R. Kina. 


LEAKS IN THE ASSUAN DAM. 

Sir,-—In Egypt to-day we are in the position of the Israelites 
in Samuel’s time, when “ there was no open vision and the word 
of the Lord was precious.” Every kind of report, annual or 
general, of the Irrigation Department has been suppressed, 
and ordinary people have to collect information for themselves. 
When the Assuan Dam raising ceremony was performed in 
December I sent the following communication to the Egyptian 
Gazette :— 

“Let anyone go to the east side of the dam end he will see 
that on a length of 200 metres the down-stceam face is like a 
netted melon and leaking like a sieve, aggravated somewhat 
by the long bands of cement which are being forced into the 
cracks as they develop. The foundation here is some 30 metres 
below the water surface of the reservoir and the rock was very 
inferior. In places it might have been excavated by a spade.” 
Fortunately the old dam here is some 25 per cent. wider than it 
need be, and in spite of the dislocation of its back by the settling 
masonry of the new work, it is strong enough to resist. Plaster- 
ing over the downstream cracks is against science. A solid 
earthen bank thrown up on the upstream side would be more in 
accord with the canons of engineering. 

“In some other places among the openings, where the rock 
was unsound on short lengths, the dam has settled a little already 
and weak leaks bave sprung up.” 

To complete wy information for the chapter on the Assuan 
Dam in the third edition of “‘ Egyptian Engineering,” I visited 
the dam three days ago and found as follows : 

The water level of the reservoir had been lowered one metre, 
yet the leaks between the openings from No. 121 to 140 had 
increased considerably, but the leaks near No. | and all along 
the right side had practically disappeared. It was explained 
to me by natives on the spot that in the whole of this reach the 
joints in the masonry had been raked out, the water allowed 
to run down the deep channels thus formed, and the surface 
pointed.over. The new pointing was in evidence everywhere. 
Downstream of the dam they told me they had dug about seven 
pits, each some 4 metres deep and 14 metres diameter, in the 
earth filling, and they had filled these pits with rubble stone. 
Into these masses of stone the water had been led and allowed 
to lose itself. There was plenty of water in evidence everywhere. 
In one place the pressure of the water had been so great they 
had buttressed up the downstream face with new masonry. 

It struck me that this proceeding was against the rules of 
sound science, even allowing that the dam was infinitely wider 
than it need be, and the old dam here was itself 25 per cent. 
wider than absolutely necessary. It would be sounder far, and 
more honest moreover, to let the leaks appear at the surface and 
see the worst than to hide them over in this fashion. 

Though I think that a massive earthen bank upstream of the 
dam would play for safety, still it might be possible, when the 
dam was not holding up water in July and August, to force high- 
pressure cement into the weak, and in places badly fissured, rock 
under the foundation. 

Of course, if the leaks had not been concealed they would in 
all probability have been far worse than they were in December, 
as the leaks in the openings from 121 to 140 are, which have not 
yet been made to run inside the surface pointing. 

Some of the able men working at St. Paul’s may have some 
light to throw on this subject. W. WILLCcocks, 

Cairo, April 15th 








AUXILIARY POWERED SAILING VESSELS. 

Sin,---L hiave read the letters in your valuable journal on the 
above subject from Messrs. ‘‘G. T. Pardoe”’ and “ Draughts- 
man ’’ with considerable interest, and am pleased to notice that 
| there are others that have been attracted to the above problem, 
which is of vast importance, both from the technical as well as the 
commercial point of view. 

I think there is a lot in what ‘‘ Draughtsman ”’ has pointed out, 
and my experiments in connection with the “‘ Paragon ” electric 
power transmission system calculated out. as “ auxiliary power ”’ 
for sailing vessels show confirmation of sis views. It is a great 
pity that engineers and naval architects have practically done 
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nothing in this line until recent years, but it is perhaps ow ing 
to the fact that with the inefficient boilers and marine engine, 
which were used in the sailing clipper era it was generally thought 
that auxiliary power was only suitable for use in calm anid foy 
getting in and out of harbour without the use of tugs. 

There is much more in this matter of a highly scientific aspect 
than at first sight may be apparent. The question of providing 
auxiliary power should be closely considered by all owner. o{ 
sailing vessels, especially those who hope to exist against ( |,» 
coming competition with pure internal combustion and elec (ric. 
ally propelled ships in various trades. In my opinion, whic}; jx 
based on a deal of investigation, it is not merely a questio; 
providing mechanical power for handling the ship in cu 
and for barbours or canal work, which in these days of « 
paratively speaking low freignts is of high commercial imp. 


of 
tis 


ance, but the provision of a suitable amount of auxilivry 
mechanical power will in all cases prove of high value in rai-\1\y 
the propulsive efficiency of vessels. 

To make the matter perhaps more clear, let us suppose {}):{ 


we take a given vessel with bare masts, have her towed 
various speeds, noting the pounds resistance to propulsio: 
various speeds up to ber known top speed. Let it be assur 
that the towing resistance curve will show, say, 3000 Ib. )..:|| 
at this top speed, which may be taken at, say, 10 knots. \..\ 
put a certain press of sail on her and with a certain velo.) 
wind it will be noted that her speed is, say, 6 knots, and, refer 
to the towing resistance curve, the pressure on the hull by mx 
of the wind is, say, 10001b. Now take in sails leaving }..:1+ 
masts again, start up a given power auxiliary engine, and + }\ 
speed again comes up to 6 knots, and it will be evident 
reference to the towing resistance curve that the propeller 
also delivering a pressure at the thrust block of 1000 Ib. 

Now, it has been shown by the towing resistance curve {\..:! 
to give the vessel a speed of 8 knots required a pull of 2000 |i, 
but on raising the same press of sail in the same velocity «1d 
angle of wind the speed goes up to 10 knots, or equal to t!y 
3000 Ib. pull in the towing resistance curve. How is this extra 
thrust produced ¥ In my opinion, the wind efficiency is 1) 
creased by the higher velocity of the vessel got by the additio:.| 
auxiliary power, and jointly the propeller efficiency is also 1; 
creased by the reduction of slip and other matters by means of 
the extra vessel speed obtained by the additional aid of the sai! 

The whole question is of high importance, and should }y 
thoroughly investigated and utilised before those very valual|: 
(square-rigged) navigating seamen die out, together with their 
very valuable sea-going practical experience with the heavy 
sailing ship. 

I am certain that with the joint experience of naval 
architects, sailing masters, and marine engineers, there is no 
reason why large cargo vessels should not run from Londo: 
to Melbourne at maximum speeds of 18 to 20 knots and averay: 
for the voyage 12 knots, and so taking not more time than the 
average steamship, but with about one-quarter the consumption 
of fuel, or even less. 


at 
at 


Witiiam P. Durrnauty, M.1. Mar. E. 
London, April 12th. 


NORTH-EASTERN RAILWAY’S STUMPF LOCO. 
MOTIVE, 

Sir,-—With reference to the description of the above in you: 
last issue, it might be of interest to know that the same arrany: 
ment of cylinders was fitted to a South-Eastern engine in 1849 
The engine was originally constructed by Rennie in 1843, and 
bore the number 27 and name “ Manof Kent.” It was a 5ft. iin. 
“single,” and had cylinders 15in. diameter by 18in. stroke 
(inside). 

The new cylinders were made 3ft. long inside ; the boiler anc 
framing remained the same, the extra length projecting at th 
front, the buffer beam being pushed forward to suit. The piston 
head was 17}in. long overall, and was built up in segment-. 
two packing rings being provided at either end. The steam 
admission was controlled by a D valve situated on top of th: 
cylinder, and the exhaust escaped through a series of holes i 
the centre of the barrel, precisely the same as that shown on tly 
North-Eastern engine ; only, being an inside cylinder engine, thi 
cavities extended for about two-thirds of the circumference 
of the barrel, and not all round. Any steam that remained 1 
the cylinder after the piston had covered the exhaust passag: 
passed through the valve in the ordinary manner, and wa- 
conveyed to the blast pipe by means of a copper pipe emerging 
from the side of the smoke-box, entering the cylinders from below 
and passing through a non-return valve in transit. 

No, 27 retained the long cylinders until 1852, when, probabl 
owing to some mechanical defect rather than to the non-succes 
of the arrangement, they were taken out and the original on 
(which had been preserved) replaced, to last the engine out. 

London, April 23rd. J. Perry. 


THE 


Sir,—With reference to the interesting Noith-Eastern engu 
on the Stumpf principle, I should be glad if someone would 
explain why the faces of the piston are hollow, instead of corre 
sponding in shape to the inside of the cylinder covers, and thereb 
reducing the clearance. 

Guildford, April 19th. C. 

[The exhaust from the Stumpf uni-flow engine is practically 
at atmospheric pressure and compression begins very early 
lasting for 90 per cent. of the stroke, in the case of the North 
Eastern locomotive. It is therefore necessary to have a fairly 
large clearance volume in order to avoid a final compression 
pressure in excess of the boiler pressure. According to Pro 
fessor Stumpf himself,‘‘ In a pure una-flow engine working with 
superheated steam at twelve atmospheres pressure ’’—approx! 
mately 180 Ib. by gauge, the pressure used in the North-Eastern 
locomotive—* the clearance space should be about 16 per cent. 
to prevent the compression pressure rising above the admission 
pressure.’’—Ep. Tue E.] 


F. Denny MARSHAL! 





HYDRO-AEROPLANES. 


Sir,—As you say, the above word is clumsy, while ‘“ water- 
planes ” is an abomination. Your own suggestion, “‘ hydrovol,”’ 
does not appeal to me personally ; the “ vol’ does not convey 
to the mind the idea of an aeroplane sufficiently directly, Would 
not “‘ hydraeroplane ”’ do ? It is not hard to say, and is at leas‘ 
as etymologically good as “aeroplane”’ itself—pure Greek 
up to the “plane,” and even that may be connected with 
wAaTus. 


Manchester, April 19th. D. GRAHAM. 








Trape ReeuLtarions in France.—The British Chamber 0! 
Commerce, 9, Rue des Pyramides, Paris, specially draws th+ 
attention of Chambers of Commerce in the United Kingdom t: 
the form of ‘* carte .de legitimation ’ required by British com 
mercial travellers consigning duty upon their samples 01 
entering France. This form, which the Chamber holds at the 
disposal of inquirers, can be obtained from local Chambers 0! 
Commerce in the United Kingdom. British firms having 
machinery and plant in France are asked by the Chambe 
carefully to study the French law of January 3rd, 1913, unde: 
which heavy penalities will be incurred unless the machiner} 
hands, &c., are protected and provided with special safety 
apparatus. This law comes into effect on July 3rd and the 
necessary provisions should be made at once, 
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THE PRESERVATION OF METALS USED ee! 


MARINE CONSTRUCTION.* 
py LIEUTENANT COMMANDER FRANK LYON, U.S.N. 


In taking the above title for this paper the writer intends to 
apply it to vessels only under the two sub-divisions :—The metal 
of the hull; the metals of the engines, boilers, and machinery 
accessories. The causes of the wasting away of such metals 
are three :—(1) Corrosion ; (2) abrasion ; (3) erosion. 
Corrosion is the most serious of the three, is ever present, and 

is the most difficult to combat. Metals are weakened by all of 
the three causes and also by the continued variation of stresses 
in them. These variations tend to open up and emphasise the 
inherent defects in the metals due to segregation of the impurities 
in them and to their different physical characteristics which are 
induced or produced by the different temperatures at which 
they are worked during stages up to and including the finished 
article. Corrosion, the chemical decomposition of metal, is due 
to the differences in electric potential between the metal and the 
liquid or moisture that wets its surface. It is produced only 
when the metal is wet or moistened by some liquid of lower 
potential than metal itself. Metals that are absolutely dry do 
not corrode, and wet metals corrode only on their wetted surfaces. 

In this paper it is assumed that there is some definite, absolute 
vero of electrical potential similar to the absolute zero of heat, 
and that all bodies and liquids have some definite potential at 
each temperature. When a metal at a certain potential is 
immersed in a liquid of lower potential the metal dissolves with 
the liquid and raises its potential ; if the metal remains in solu- 
tion in the liquid until the potential of the liquid solution is the 
same as that of metal, the solution is then saturated and no 
further dissolving takes place until the conditions of tempera- 
ture or liquid solution are changed. If the potential of the 
liquid is the higher, the liquid exerts an electrical pressure on 
the metal but does not cause it to dissolve. If the metal can 
dissolve in the liquid but is thrown out of solution as rust by 
some chemical agent inhereat in neither the metal nor liquid, the 
dissolved parts do not raise the potential of the solution and the 
dissolving goes on to the extinction of the metal. The same 
results will be attained if the liquid is changed as fast as the 
metal dissolves into it, such as a plate on the side of a ship in a 
large body of water. 

The diffusion of the dissolved parts of any substance in a liquid 
is believed to be due to the fact that the potential of the liquid 
is raised at the dissolving point and that the tendency of all 
parts of any liquid body at different potentials is to equalise 
or come to a common potential. This in itself tends to keep the 
potential of the liquid at the dissolving point down until the 
potential of the whole body of the liquid is brought to the same 
as that of the dissolving substance. That is, the liquid becomes 
a homogeneous solution throughout its whole mass by diffusion 
of the dissolved parts into the solvent. If a metal has all of the 
points in its wetted surface at the same potential, and that 
potential is higher than that of the liquid by which wetted, it 
will corrode or dissolve at all of its points and general corrosion 
is said to exist. If the potentials of some of the points are higher 
and others lower than that of the liquid in which it is immersed, 
it will corrode only at the points where its potential is higher than 
that of the liquid, and local corrosion is said to exist with pitting 
of the metal as a result. The potentials of pure metals and 
liquids vary with their temperatures and with the way in which 
they are stressed, and those of impure metals and solutions vary 
in the same way, and also with the way in which the ingredients 
vary with the temperatures. That is, an alloy would not have 
the same potential that any one of its ingredients would have at 
the same temperature, but one common to that of all of the 
ingredients. Also, the potential of a solution at any tempera- 
ture would not be the same as that of either the liquid or dis- 
solved substance at that temperature, but at some one potential 
common to them both. In other words, the theory of potentials 
is assumed to be similar to the theory of heat. If two bodies, 
solid, liquid, or gaseous, at different temperatures are brought 
near each other they assume a common temperature in fropor- 
tion to the amounts of heat each contains, and it is easily con- 
ceivable that the same objects at different electrical potentials 
would come to some common potential in proportion to some 
iherent qualities of the two bodies in question. 

If two metals are connected by a metal conductor and they 
are immersed in @ liquid, and if one of them is at a potential 
higher than the liquid and the other at a lower one than the 
liquid, the higher one dissolves into the liquid and raises its 
potential, the liquid discharges its potential to the one lower 
than itself, and a current flows and the original condition is 
maintained. If the metal connection is troken, then the metal 
of higher potential raises that of the liquid, which in turn raises 
that of the metal of the lower potential, and eventually the 
potential of the whole becomes equal to that of the higher metal, 
no current flows, the original condition is destroyed, and the 
metal-water-metal series is polarised. A metal with different 
potentials at points in its surface immersed in water or a water 
solution acts in the same way. If all of the points are higher than 
that of the solution they all corrode until the potential of the 
liquid is raised to that of the lowest point on the metal. As the 
points of higher potential dissolve into the liquid and tend to 
raise its potential, the liquid then discharges its potential to 
the points in the surface lower than itself, a current flows from 
the high point to the liquid, from the liquid to the metal at the 
points lower than itself ; the circuit is then complete and local 
corrosion as pitting is the result. 

This discussion on corrosion is made necessary by the subject 
matter that is to follow. The statements made above will be 
referred to in many places and would not be understood unless 
explained Por Seer ll 

_Abrasion is due to the wearing away of one substance by rub- 
bing against another. In vessels’ hulls it is mostly noticeable 
on the bows where rubbed and abraided by the anchors and 
chains. In their engines and machinery it is noticeable in the 
bearings, guides, and similar construction, especially when not 
properly cared for. Its effect on the hull material is not serious 
and cannot be prevented in wake of the anchors and chains. 
There is no danger of damage from that source. 

Erosion is due to the wash or scouring action of liquids or 
gases over metal at high velocities. With the exception of 
valves, and maybe in a few other places about the machinery, 
its effect will not cause sufficient loss to be noticeable. 

Metals used in the construction of the hulls of vessels are :— 
Steel for plates, angles, beams, rivets, struts, and external and 
mternal braces and hull fittings. Composition castings for sea 
chests and propellers. The compositions generally used are 
manganese and phosphor bronzes; monel metals—nickel 
bronzes—and an 88 copper, 10 tin, 2 zine bronze. Steels are 
extremely variable in the way in which they corrode and in their 
effect upon other steels to which they are connected by metallic 
contact. These variations are due to the differences in chemical 
compositions and to the difference in state of stress of the mole- 
cules of the metals in their wetted surfaces. These different 
stresses are in turn due to the different workings the metal has 
received, the temperatures at which it has been worked, and to 
the heat treatment finally given the finished product. Two 
pieces of steel from the same plate may vary perceptibly in the 
way in which they corrode and in the loss of weight per unit of 
area in & unit of time due to the above causes ; that is, certain 
constituents may be segregated over the surface of one piece and 
not over the other, or different stresses may exist in the twd 
surfaces, due to the different ways in which they have been 
worked or treated. An angle bar corrodes more quickly than 
& plate of steel of practically the same constituents; a bent 
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plate or angle bar corrodes in and near the bend more quickly 
than the straight part. ‘There is always more corrosion around 
the entrance, run, and bilge of a vessel where all of the hull 
plates and frames are bent, than along the straight body. A 
rivet that has been hammered and upset corrodes faster than the 
same rivet before it was hammered. The assumption that any 
piece of steel is a homogeneous body either as to chemical con- 
tents or as to physical stress is one that can very easily be dis- 
approved by sufficient chemical analyses and by photomicro- 
graphic work, The writer was much surprised to note the differ- 
ences in chemical composition and photomicrographic results in a 
boiler tube, samples taken (1) over the expanded surface, and 
(2) over the unexpanded surfaces, He was also surprised to 
see the different ways in which boiler tubes corroded over the 
same areas, as shown both by Cushman and Walker’s ferroxyl 
mount and by actual immersion. Steels are of higher potential 
than water at ordinary atmospheric temperatures. 

Copper and copper compositions vary in the way they corrode 
These variations are due to chemical compositions, variable 
temperatures, and to the way in which they have been worked 
producing stresses in the surfaces of the finished product. As 
ordinary atmospheric temperatures copper and its compositions 
are of lower potential than water, i.e., they are said to be electro- 
negative to water. As their temperatures are increased or as 
they are stressed to higher degrees their potentials increase 
faster than does the water in which they are immersed, and if 
the temperatures or stresses are raised sufficiently they become 
of higher potential than water and corrode or dissolve similarly 
to steel. As a proof of this, from observation on shipboard for 
thirteen years, copper and composition piping corrode faster 
at the bends and near flanges than at the straight parts, and pipes 
in which temperatures are different in places, such as feed piping 
through feed heaters, condenser and circulation piping, and other 
piping which is at different temperatures over different parts, 
corrode faster than do the fire mains and other piping which are 
at the same temperature throughout. Two pieces of copper 
or composition cut from the same plate, treated in the same way, 
may show no difference of potential when immersed together 
in water and connected through a potentiometer. Then if one 
piece is removed and hammered, worked or heated, and re- 
placed, it will show that it is electro-positive to the unworked 
piece, and it will corrode if placed in water of a certain tempera- 
ture in which the other piece may or may not be affected accord- 
ing to the treatment and chemical composition of the original 
sample. Composition castings are generally of a very uniformly 
stressed surface, due to the heat treatment naturally given in 
cooling. Those placed as sea chests in ships require no pro- 
tective coating and seldom, if ever, give any trouble, and the 
highest temperatures to which they are subjected are not suffi- 
cient to raise their _——— to equal that of the sea water in 
which immersed. If the copper compositions are segregated 
and these segregated spots are of higher potential than sea water 
they dissolve away and pit to the depth to which the segregations 
extend. 

These compositions are negative or lower in electrical poten- 
tial than ordinary or sea waters, while steels are electro-positive 
or of higher potential than the same waters at ordinary tem- 
peratures. If the bare steel is immersed in the water it will 
corrode or dissolve at all points in its wetted surface, while the 
composition casting in the same waters will not corrode at any 
of its points. If these two metals are connected by a perfect 
metallic contact and immersed in the same water the rate of 
corrosion over the steel will be greatly increased. The rate at 
which it will be increased all over its surface will depend upon 
the perfection of the metallic coatact ; if there is no such con- 
tact the presence of the composition will not increase the rate 
of corrosion on the steel, no matter how close together they may 
be. If the steel is covered with a moisture-proof paiat and the 
same contact as above made, it will not corrode when connected 
by a perfect metallic contact with the compositions, but if the 
film of the moisture-proof paint is broken so that any part of 
the steel surface is exposed to the water it will corrode rapidly 
over the exposed part. 

Where these composition castings are secured to the steel hull 
of a vessel it is customary to secure plates or rings of rolled zinc 
as a protection to the steel, the idea being that the zinc being of 
higher potential than the steel, will corrode and preserve the 
steel. That this assumption is thought to be correct is evidenced 
by the great use of zincs at a very large cost in these places. 
Yet the writer has failed to see that the assumption is positively 
correct for the following reasons :—{1) Zine quickly corrodes 
and becomes covered with zinc oxide, and zinc oxide from boiler, 
condenser, and hull zincs has been found to be electro-negative 
to steel in every case tried. (2) In no case has the writer ever 
had a piece of steel connected to a zine plate corrode less in the 
same water in thirty days than a piece of steel from the same 
plate placed alongside the first plate but not connected to zinc. 
(3) The steel around the sea chests of the bottom blow discharges, 
if properly painted, does not show more corrosion than does that 
around the other discharges, and the writer has never seen a 
ship docked that had any zine in the bottom blow discharges, 
they evidently having deteriorated and been blown out soon 
after the previous undocking. (4) It has been noticed on many 
occasions that the only steel attacked by corrosion in the vicinity 
of the zinc plates was that of the steel screws holding the zincs 
in place. Therefore the writer fails to see the necessity of the 
zine protectors, especially as he has just seen the bottom of a 
ship on which, after having been in the water over six months, 
there were no signs of corrosion at any point when the paint 
film was unbroken except on the zinc. 

The use of zines and other metals electro-positive to steel in 
galvanising, electro-plating, or other similar covering processes, 
as @ preservative for it, when continuously immersed in water, 
is a dangerous one and is not to be commended for the following 
reasons :—{1) The metal covering must be electro-positive to 
the steel or metal to be protected, therefore it is more soluble in 
water and will dissolve more quickly. (2) When the steel is 
once exposed to ths action of the water it corrodes rapidly over 
the exposed surface and if not stopped by some similar covering 
it will pit through before other surfaces are uncovered. (3) For 
hull and ship fittings generally a surface once exposed cannot 
be again covered. (4) The stable oxides of all metals are lower 
in the potential series than the pure metals, therefore the oxide 
of the coating may be lower in potential than the metal to be 
protected and actually does harm instead of good where the steel 
is exposed. 

For the protection of the hull construction it therefore remains 
only :—(1) To provide the most homogeneous metals possible 
both in regard to chemical composition and physical structure. 
(2) Paint the completed structure with a complete film of the 
best anti-corrosive paint that can be obtained, after having 
cleaned the surfaces of all foreign matter and rust and dried them 
thoroughly. After this film of paint is dried give the surfaces 
a second coat of the same paint ; after this coat is dry paint 
with an anti-fouling paint for all outboard, under-water struc- 
tures and with the best moisture-excluding paint for all other 
surfaces. (3) Dock frequently and remove any rust that may 
be found and repaint as may be necessary. (4) On inboard 
structures remove all paint that shows active corrosion under it 
and when thoroughly cleaned and dry repaint as before. 

The subject of proper painting is a very important one and 
one that must be thoroughly understood to obtain good results. 
There are three necessary points that must be observed and 
understood as follows :—How to paint, when to paint, and what 
kind of paint to use for the different conditions the paint has 
to stand. 

How to paint involves the question of the proper preparation 
of the surfaces, the proper preparation of the paint, and a proper 
spreading rate of the kind of paint used. 

When to paint involves the question of the dryness of the sur- 
faces and the atmospheric conditions in the vicinity of the sur- 





faces. What kind of paint to use involves the question of 
whether the paint is to be used (1) as @ protection to the metal 
—anti-corrosive and waterproof paint—{2) as a cleanser of the 
paint film of marine growth—anti-fouling or poisoned paints— 
(3) as a decoration to the structure—covering and colouring 

int. In any of the above cases the paint film when dry should 
a about the same coefficient of expansion as the metal to be 
covered, or the painting will crack or become loosened from the 
surfaces, and any good effect, even unto decoration, will be lost. 
An anti-corrosive paint is one that, when well dried, is imper- 
vious to moisture and keeps the metallic surace dry so that no 
active corrosion can take place, and one that, when moisture 
does percolate through it to the metal dissolves and raises the 
potential of the enclosed water to a point as high or higher than 
that of any metal exposed to it. To perform this last function 
the pigments of the paint must be higher in the electromotive 
series than the metal to be covered, and to perform the first the 
pigments and solvent must form a homogeneous film over the 
whole of the covered metal. An anti-fouling paint is one that, 
when any marine growth sticks on its surface, either poisons the 
growth and allowsit to drop off or dissolves under the growth due 
to its secretions and allowsit to loosen and float away. Decora- 
tion or distinguishing paints are those used to decorate the living 
quarters or to distinguish different kinds of piping. About the 
only requirement for them is that they must have a pleasing 
or distinctive colour and the colour must last as long as possible 
under the conditions of the service to which they are exposed. 
Many good anti-corrosive paints are not good waterproof ones ; 
therefore unless the anti-corrosive paint is a good waterproof 
one, it should be covered with a good waterproof paint, for the 
protective effect of a non-corrosive paint is obtained at the 
expense of the paint unless it is also a good waterproof one. As 
soon as enough of the paint is dissolved off to enable a free cir- 
culation of water to the surface of the metal the anti-corrosive 
effect is lost. Proper painting is a most important aid in the 
preservation of metals and no effort should be spared to obtain 
it. The first cost of painting for the protective effect must be 
disregarded and the best paint obtainable for the purpose used 
and applied with the greatest care. There is a general tendency 
in some directions to regard painting as only for decorative 
purposes and to consider that the cheap paints frequently applied 
are the best. Even for decorative purposes this is not true, 
because a proper paint properly applied will generally last at 
least three times as long as an improper one at half the price. 
Judging from the amount of surface to be covered, the con- 
ditions of its service, the number of men to do the work, and the 
other work they have to do, the best paint, properly applied, is 
none too good and should be obtained at any cost. The writer 
once put a coat of white enamel paint on the above-water sides 
of a gunboat in service on the Yangstze-Kiang River which 
lasted without retouching for over one year. It looked well all 
the while, although washed daily with muddy river water. 

As active corrosioa cannot take place on dry metals it may 
often be better not to remove a good film of paint that has been 
put on over dry dust, and through which no signs of active cor- 
rosion are visible, than to spoil the paint for the purpose of 
removing dry and therefore harmless rust unless it is perfectly 
sure that a properly dried paint film can again be obtained over 
perfectly dry metal. The writer has on several occasions done 
more harm than good by removing good dry paint films pre- 
viously put on over dry rust because he could not get the surfaces 
dry and a proper film of good paint to stick to them. 

The metals used in machinery, boilers, and their accessories 
and piping are many, such as :—Cast iron for cylinders and 
engine housings ; steel for steam pipes, boilers, shafting, tanks, 
evaporators, condensers, feed pipes, and general piping ; com- 
position for water boilers of pumps, water pipes, valve fitting-, 
boiler fittings, condenser tubes, and in other places; copper 
for small piping and in other places; monel metal for valve 
fittings, pump liners, pump rods, and such other places; cast 
steel for superheated steam valves, slip-joint castings, &c.; 
lead as a lining for iron or steel pipes. Other metals are used, 
but the above are the principle ones. The same observations 
apply to these metals that can be painted, as previously stated, 
for hull materials. 

Oil films are moisture-proof when applied to dry metals, 
therefore there is very little, if any, corrosion taking place about 
an engine when it isin use. Paint around the usual main engines 
and their framing is unnecessary unless the engine is to be laid 
up for a long period, and, if used, is for the purpose of decoration 
only. The external sides of pipes, feed heaters, condensers, 
boilers, evaporators, and tanks can be protected by proper 
paints. The internal or water side of the above cannot be pro- 
tected by paints nor is it generally believed by any other means, 
though lacquers, galvanising, lead lining, and other means have 
been tried on pipes, they have all proved unsatisfactory, in some 
cases due to the unequal coefficients of expansion of the coating 
and metal, in some to the solubility of the lacquer, and in others 
to the fact that the metallic coating cannot be properly applied 
to the finished article. As the life of piping, boiler plates, and 
other parts is no greater than the weaker part, the piece fails 
when improperly protected. Boiler, condenser feed water, 
distiller, and evaporator tubes cannot be protected on either side 
by paints, lacquers, and coatings. Therefore all such parts 
should be made of homogeneous metals properly heat treated 
atter being finished and then fitted properly so that the least 
possible internal strains are brought into it due to the fitting. 

It has been definitely proved that any water made alkaline 
enough to show 3 per cent. of normal alkalinity with calcined 
sodium carbonate is non-corrosive to steel at all temperatures 
up to 422 deg. Fah. Therefore if the water in the boilers, tanks, 
evaporators, and feed piping is kept at or above that strength 
with sodium carbonate at all times no corrosion will take place. 
while if the strength is allowed to fall to about 1.8 to 2.5 per 
cent. bad pitting will take place. In trying to reproduce the 
pitting continually taking place in boilers, tanks, piping, and on 
bilge plates with acid solution, or plain sea or distilled water, 
the writer failed in every instance on three grades of nearly pure 
irons, three grades of boiler steel, and on four grades of cast iron. 
It was easy to produce such similar pittings on all of them when 
immersed in weak alkaline aad very weak carbonate solutions. 
For the above reasons it is believed by the writer that much more 
harm is dons in enclosed metal vessels by water made slightly 
alkaline, either artificially or naturally, than is ever done by the 
small percentage of acids that ever enters the average boiler. 
Boilers and other water containing metal vessels or conduits 
containing acid water will go to pieces quickly, practically all 
over at the same time ; those containing sea or distilled water 
will go to pieces all over at the same time but very slowly ; 
those containing alkaline water of a strength not high enough 
to stop all corrosion will go to pieces in the weaker places, while 
other parts or places will remain perfectly good. If the per- 
centage of alkalinity is high enough no corrosion whatever will 
take place. The reason for this is believed to be as follows :— 

(1) Water has a certain definite potential at any definite 
temperature. 

(2) Pure distilled water has a potential lower than that of 
steels, irons, and some alloys. 

(3) Acids added to pure distilled water at any temperature 
decrease its potential. 

(4) Alkaline substance dissolved in pure distilled water 
increases its potential. 

(5) The decrease of the potential of water when an acid is 
dissolved in it is due to the fact-that the negative ion of the acid 
is lower in potential than that of the hydroxyl OH of water, 
the H ion being common. The increase in potential of water 
when an alkaline substance is added to it is due to the fact that 
the metallic or positive ion of the alkali is higher in the potential 
series than hydrogen, while the hydroxyl or negative ion is 
common to both. 

(6) When any metal is wet by any water solution, if the poten- 
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tial of the. solution is (a) higher than that of the metal at every 
point on its surface, the metal will not corrode ; (6) higher than 
some points in the metal surface and lower than that in others, 
the metal will corrode only over the areas where the potential 
of the solution is the lower ; and it will corrode faster over those 
points than it would if immersed in distilled water alone, due 
to the fact that though the difference of potential between that 
of the metal and that of the alkaline solution is less than it 
would have been in distilled water, yet the conductivity of the 
water has been greatly increased by the addition of the alkaline 
substance ; (c) lower than that of the metal at any point it 
will corrode all over at the same time, faster over the higher 
potential points than over the lower ones. The rate of corrosion 
over all of the points will depend both upon the difference of 
potential between the metal at the point and the solution, and 
also upon the conductivity of the solution. As the alkalinity 
of the solution decreases the difference of potential between the 
metal and the water increases and the conductivity of the solu- 
tion decreases until pure water js reached. Any addition of an 
acid then increases the difference of potential between the metal 
and the solution and also increases the conductivity of the 
solution. When considered with a given metal the potential 
of some alkaline solutions increase faster with a rise in tempera- 
ture than does that of the metal, therefore a solution that may 
not be dangerous at ordinary atmospheric temperature may be 
strongly active to the same metal at higher temperatures. 

Also a solution that may be strongly active to metals at 
atmospheric temperatures may be non-corrosive entirely at 
still higher ones. 

The converse may be true with some of the alkaline substances, 
that is, a rise in temperature may not increase the potential of 
the solution as fast as it does the metal and a safe solution at 
atmospheric temperatures may be unsafe at higher ones. In 
the writer’s experiments with alkaline solutions the general 
rule was that a one one-hundred-thousandth and a one ten- 
thousandth normal concentration of alkaline solutions decreased 
the rate of corrosion of irons and steels slightly below that in 
distilled water and caused no pitting, while the one one-thou- 
sandth and one-hundredth concentrations increased the rate 
above that and caused very active local corrosion or pitting until 
the 2.6 per cent. normal concentration was reached, when all 
corrosion stopped. 

Cement washing the plates of drinking water tanks has its 
advantages, but the washing must be done with great care, 
will not stick to paint, and is not durable. It must be watched 
carefully and renewed frequently. 

The Cumberland electrical process appears to be the only way 
of preserving the interior surfaces of water-carrying pipes and 
circulating systems. It is on the same principle as the alkaline 
theory. The potential of the water is raised to a point higher 
than any point of the system by sending a current from an out- 
side source to it from an easily replaced anode. The current 
must be at a potential high enough to raise that of the water to 
the proper point and must be kept on continuously. If the 

tential of the water drops below that of the metal at any point 
it will pit or corrode at that point similar to the alkaline solutions. 
This system will give excellent results when properly installed 
and properly attended. 

The preservation of copper, composition, or iron piping on 
board ships in the flushing, condenser, and refrigerator circulat- 
ing systems can be maintained by the Cumberland process if 
run by some electrical source other than the main power system 
of the vessel. This process has many drawbacks and requires 
constant attention. Except by making the piping and tubing 
of the best and most homogeneous metal obtainable, having it 
properly made and the finished article properly heat treated and 
fitted, it seems to be the only practicable plan available. It is 
sure if properly controlled. 

The wrought iron, steel, and other iron manufacturers make 
many claims for their various materials, claiming maximum 
durability and resistance to rust. In thirty months of continu- 
ous testing of these various products it was interesting to note 
that in many cases one would show much better than another, 
but by varying solution, temperature, and treatment they could 
all be made to give practically similar results. 

In waters that are made non-corrosive to iron or steel by 
alkaline solutions, their metallic contact with copper and other 
metals lower than iron in the potential series does not start 
corrosion. 

These notes and observations are made after thirteen years of 
active sea service as both an engineer and line officer in the 
United States Navy, and after nearly three years work on corro- 
sion problems at the United States Naval Academy. The 
writer offers them for whatever of interest they may be to any- 
one. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe Nortu-East Coast InstiTuTION OF ENGINEERS AND 
SHIPBUILDERS.—Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. Re- 
sumed discussion on Mr. C. Waldie Cairns’s paper, “‘ A Compara- 
tive Trial between the Triple-expansion Engine and Geared 
Turbines in Cargo Steamers Cairngowan and Cairnross.” 
7.30 p.m. 

PuysicaL Socrery or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“* A Graphic Method of Optical Imagery,” by Mr. W. R. Bower ; 
““ Spectroscopic Resolution of a Graph,” by Dr. C. V. Burton ; 
“Some Experiments to Detect 8-rays from Radium-A,” by 
Dr. W. Makower and Dr. 8S. Russ. 5 p.m. Editing Committee 
meeting at 3.40 p.m. Council meeting at 4 p.m. 

Tue Roya InstituTIon or Great Britain.—Albemarle- 
street, Piccadilly, W. Paper: ‘‘ Meroé: Four Years’ Excavations 
of the Ancient Ethiopian Capital,” by Professor John Garstang. 
9 p.m. 





SATURDAY, APRIL 26ru. 


Tue Institution oF Locomotive ENGINEERS.—At Caxton 
Hali, Westminster, S.W. ‘‘The Maintenance and Repair of 
Locomotive Boilers,” by Mr. W. J. Bennett (illustrated by 
lantern slides). 7 p.m. 

Nortu-East Coast InstiruTION OF ENGINEERS AND SHIP- 
BUILDERS : GRADUATE SEcTION.—Bolbec Hall, Newcastle-upon- 
Tyne. ‘‘ Some Notes on the Four-cycle Marine Diesel Engine,’ 
by Mr. 8. Hunter, jun., with discussion and reply. 7.15 p.m. 

Tue InstiTvTION oF MUNICIPAL AND CouNTy ENGINEERS.— 
Eastern District meeting at the Assembly Rooms, Oak End 
Way, Gerrard’s Cross. 11.15 a.m., reception by Dr. J. H. 
Waters, chairman of the Sanitary Committee of the Eton Rural 
District Council. District business. Discussion on paper 
by Mr. A. Gladwell, “‘ The New Sewerage and Sewage Disposal 
Works at Gerrard’s Cross.” 12.15 p.m., proceed by motor 
omnibus to the Gerrard’s Cross Sewage Outfall and Puri- 
fication Works, which will be formally opened by Col. the Hon. 
W. Le Poer Trench, C.V.O., R.E. 2.30 p.m., drive to Beacons- 
field and Burnham Beeches. 


FRIDAY anp SATURDAY, APRIL 25TH anp 26rH. 


THe Royat Sanrrary Instirvute.—Provincial Sessional 
Meeting in the Council Chamber, County Council Buildings, 
Stafford, at 7.30 p.m., when a discussion will take place on 
“The Milk and Dairies Bill,”’ to be opened by Dr. George Reid. 
On the Saturday, at 9.45 a.m., a visit will be paid to Siemens’ 
electrical works, and at 12 noon brakes will leave these works 





forthe Corporation-street school, where a description and practical 
demonstration of the ventilation of the Staffordshire type of 
school will be given by Dr. G. Reid, at 12.15 p.m. 


MONDAY, APRIL 28ru. 

Tue Institution or Civit ENGINEERS.—Students’ meeting. 
“** Law in Relation to Engineering,” by Mr. T. Frame Thomson. 
8 p.m. 

Tue Royat Society or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture: ‘‘ Antiseptics and Disinfectants,’’ by Dr. 
David Sommerville. 8 p.m. 

Royat Institute oF British ARcuirects.—9, Conduit- 
street, Hanover-square, London, W. Adjourned discussion on 
the papers on “ Modern Steel Building Construction,’’ read by 
Mr. Frank N. Jackson and Mr. Bernard Dicksee. 8 p.m. 


TUESDAY, APRIL 29ru. 

Royat InstirvTion oF Great Briratn.—Albemarle-street, 
Piccadilly, W. “ Motion and Locomotion,” by Professor W. 
Stirling. 3 p.m. 

THE INsTITUTION oF Civit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster, S.W. 
Annual general meeting at 8 p.m. 

THE ILLUMINATING ENGINEERING Socrety.—At the House of 
the Royal Society of Arts, John-street, Adelphi, W.C. Discussion 
on “ Standard Clauses for Inclusion in a Specification of Street 
Lighting,”’ by Mr. A. P. Trotter, will be resumed. 7.30 p.m. 


WEDNESDAY, APRIL 30rs. 
THe Royat Socrety or Arts.—John-street, Adelphi, W.C. 
“The Science Museum,” by Mr. F. G. Ogilvie. 8 p.m. 


THURSDAY, MAY Isr. 


Tue Roya Institution oF GREAT Briratn.—Albemarle- 
street, Piccadilly, W. Annual meeting at 5 p.m. 

ASSOCIATION OF RarLway COMPANIES’ SIGNAL SUPERINTEND- 
ENTS AND SIGNAL ENGINEERS.—At the Railway Clearing House, 
London. Forty-sixth conference. 

Tue Instirution oF ELecrricaL ENGINEERS.—Victoria 
Embankment, W.C. ‘ The Use of the Electrostatic System for 
the Measurement of Power,” by Messrs. C. C. Paterson. E. H. 
Rayner, and A. Kinnes. 8 p.m. 


2nD. 


FRIDAY, MAY 


Tue Roya INstiTuTION oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. “* Blood Parasites,” by Mr. H. G. Plimmer, 
F.R.S. 9 p.m. 


FRIDAY AND SATURDAY, MAY 2np anv 3rp. 


THE INSTITUTION OF MUNICIPAL AND CounTY ENGINEFRS.— 
North-Eastern meeting at Neweastle-on-Tyne. Friday :— 
10 a.m., reception by the Right Hon. the Lord Mayor and the 
Sheriff ; district business ; paper by Mr. W. J. Steele, “ Notes 
on Municipal Works in Newcastle-upon-Tyne:” paper by 
Mr. Hubert Laws, “‘ Newcastle Quayside Extensions:”’ dis- 
cussion on papers (which will be taken as read). 2.15 p.m., 
cruise down the river Tyne on the steamer Sir W. H. Stephenson, 
kindly placed at the disposal of the Institution bv the River 
Tyne Commissioners. Saturday :—10 a.m., paper by Mr. F. I. 
Morgan, ‘“ Ouseburn Valley Works, Newcastle-upon-Tyne ; ”’ 
paper by Mr. J. McKellar, ‘“‘ Newcestle-upon-Tyne Tramway 
Extersions ;” discussion on pers (which will be taken as 
read); 2 p.m., leave Town Hall and visit : Quayside, Ouseburn 
Valley Works, Benton Bank Bridge Widening and Tramway, 
Jesmond Dene. 


MONDAY, MAY 5rs. 


THE Society or ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘“ Tidal Waters as a 
Source of Power,” by Mr. G. A. Battiscombe. 7.30 p.m. 


WEDNESDAY, MAY 7rx. 
THe INsTITUTION OF AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s Gate, S.W. 
Paper: “* Springs,” by Mr. G. H. Baillie. 8 p.m. 


TUESDAY, MAY 20ru. 


THe Royat MeEtTeorotocicat Socrety.—Dinner at the 
Trocadero Restaurant, Shaftesbury-avenue, Piccadilly, W., 
at 7.30 p.m. 








LAUNCHES AND TRIAL TRIPS. 


Kyte, Royal Mail steamer ; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of the Reid Newfound- 
land Company, of St. John’s, Newfoundland ; dimensions, 
220ft. by 32ft.; to carry mails and passengers between New- 
foundland and the Labrador coast ; engines, single-screw triple- 
expansion ; constructed by Swan, Hunter and Wigham Richard- 
son, Limited ; launch, Monday, April 7th. 

Zeta, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of Mr. B. J. van 
Hengel, of Amsterdam ; dimensions, 342ft., 48ft., by 24ft 64in.; 
to carry 5300 tons; engines, Richardsons’ triple-expansion, 
23hin., 38in., 64in. by 42in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, April 8th. 

LINTROSE, mail and passenger steamer; built by Swan, 
Hunter and Wigham Richardson, Limited; to the order of 
the Reid Newfoundland Company, St. John’s, Newfoundland ; 
dimensions, 255ft. by 37ft.; to carry mails and passengers 
between Newfoundland and the mainland; engines, single- 
screw triple-expansion ; constructed by Swan, Hunter and 
Wigham Richardson, Limited: a speed of nearly 16 knots was 
obtained on trial trip, recently. 

BUENAVENTURA, steel screw steamer ; built by the Northum- 
berland Shipbuilding Company, Limited ; to the order of the 
Isthmian Steamship Company, Limited, of London; dimen- 
sions, 420ft., 524ft. by 30ft.; to carry 8200 tons deadweight on 
a light draught of 24}ft.; engines, triple-expansion, 27in., 44in., 
73in. by 5lin. stroke, pressure 180 lb. per square inch; con- 
structed by the North-Eastern Marine Engineering Company, 
Limited ; a speed of 12 knots was obtained on trial trip, April 
16th. 

OzarpDA, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of the British India Steam Navigation 
Company, Limited, London; dimensions, 392ft., 514ft. by 
30ft.; engines, triple-expansion, 28in., 46in. and 77in. by 48in. 
stroke, pressure 180 lb. per square inch ; constructed by Central 
Marine Engine Works ; trial trip, April 18th. 

PENELOPE, bucket dredger; built by Lobnitz and Co., 
Limited, Renfrew; to the order of the Suez Canal Company ; 
dimensions, 309ft.. 47ft. by 20%ft.; engines, twin - screw 
machinery ; launch, April 19th. 

San FRATERNO, oil tank steamship ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Eagle 
Oil Transport Company, Limited, London ; dimensions, 542ft. 
by 663ft.; to carry 15,700 tons of oil; engines, quadruple- 
expansion ; constructed by the Wallsend Slipway and Engi- 
neering Company ; nearly 12 knots was obtained on trial trip, 
recently. 








Lapy Sysit, steel screw barge tug; built by James Pollock 
Sons and Co., Limited ; to the order of the proprietors of Hay’s 
Wharf, London; dimensions, 76ft., 20ft. 6in. by 9ft. 7in,- 
engines, compound surface-condensing inverted type, 16in. 
and 34in. by 24in. stroke, pressure 140 ]b. per square inch - 
a speed of 12.2 miles was obtained on trial trip, recently. 

RoSALIND, petroleum steamship ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of C. T. Bow ring 
and Co., Limited, Liverpool; dimensions, 432ft. by 52)ft.: 
to carry 9700 tons of oil ; engines constructed by Wallsend Slip: 
way and Engineering Company, Limited ; a speed of over 
11 knots was obtained on trial trip, recently. 

CLARISSA RADCLIFFE, steamship; built by Craig, Taylor 
and Co., Limited ; to the order of Messrs. Evan Thomas, Rad. 
cliffe and Co., of Cardiff ; dimensions, 430ft., 553ft. by 36ft. 7Jin.; 
to carry 10,000 tons ; engines, triple-expansion, 28in., 4éin., 
75in. by 48in. stroke, pressure 180 1b. per square inch ; con. 
structed by Blair and Co., Limited, Stockton-on-Tees ; a speed 
of 11 knots was obtained on trial trip, April 19th. 

AFRICAN TRANSPORT, steamer; built by Northumberland 
Shipbuilding Company, Limited; to the order of Furness, 
Withy and Co.. Limited, for the Empire Transport Company, 
Limited, London; dimensions, 400ft. and 52ft. by 294}ft.; to 
carry 8000 tons on a light draught ; engines, triple-expansion, 
25in., 40in., 68in. by 48in. stroke, pressure 180 1b. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, Monday, April 21st. 

InGoMA, steel screw steamer ; built by D. and W. Henderson 
and Co., Limited ; to the order of Messrs. J. and J. Harrison, 
of Liverpool, for the Rennie Line; dimensions, 416ft., 52ft, 
by 3lft.; to carry passengers and cargo between London and 
South Africa ; launch, Tuesday, April 22nd. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


American Steel Rail Tariff and Birmingham Exchange. 

BrrmincHam Exchange to-day (Thursday) was a 
good deal occupied discussing the proposed changes in the 
American tariff. While it was clear that considerable changes 
are impending, the concensus of opinion amongst iron and stee] 
masters was that the reductions to be recommended, taking the 
tariff all round, will hardly be as drastic as those embodied in 
Democratic measures of the past. It is known that the new 
Bill will probably place steel rails and iron ore on the free list. 
The advantage of this to English steel makers will not, 
however, it was to-day admitted, be of much account. It is 
freely recognised here that the enormity of the American stee! 
rail plants, as controlled by the United States Steel Corporation, 
and the high state of plant efficiency, together with the tre- 
mendous native ore resources, will enable the American rail 
makers successfully to withstand British rail competition. It 
is mentioned incidentally that for some time past the Corporation 
has been shipping—of miscellaneous steel products, not rails 
exclusively, it must be understood—at the rate of 46,000 tons 
a day, or approximately 13,800,000 tons annually, which is a 
new high record. Inquiry for rails at date continues active, 
with standard sections and 25]b. to 45lb. rails quoted at 
1} cents per pound. 


“Allies Drifting Towards War.” 

Tronmasters in Birmingham to-day—Thursday—had 
to face this press headline outside the Exchange, and it was no 
wonder therefore that the tone of the market was again dis- 
appointing. Business was small and new orders are not reaching 
the makers of manufactured iron at the same pace as old orders 
are being finished off. It was not a pleasant announcement, too, 
that ironmasters had to make from North Staffordshire that the 
strike at Messrs. Robert Heath and Sons, Biddulph Dale Iron- 
works is still in progress, and neither side shows any disposi- 
tion to yield. South Staffordshire marked bars are in demand 
at £10 per ton to £10 12s. 6d. It was suggested this afternoon 
that the price of marked bars may perhaps he reduced in the 
near future 10s. per ton, making the figure £9 10s. to £10 2s. 6d. 
the last-named would, of course, become Lord Dudley’s figure 
only in case a reduction takes place. North Stafforshire 
“Crown ” bars to-day were £8 15s. at outports, and South Staf- 
fordshire unmarked bars £8 5s. to £8 7s. 6d. Common bars 
were £7 lis. 


Galvanised Iron Enervated. 

The galvanised sheet trade is enervated. Notwith- 
standing a moderately good demand, the works are by no means 
fully engaged. Manufacturers complain that they are getting 
very little advantage out of the reductions in the prices of 
spelter and steel billets, and in cases where puddling furnaces 
are attached to the works the recent advance in puddlers’ wages 
has made matters worse. Corrugated sheets of 24 w.g. are 
selling in instances where good orders from merchants are at 
stake at as low as £11 10s. and £11 12s. 6d. f.o.b., but the nomina! 
market minimum is £11 15s. and on to £11 17s. 6d. Black sheets 
for galvanisers’ use and for merchant purposes are quoted : 
20 w.g., £8 2s. 6d.; 24 w.g., £8 10s.; and 27 and 28 w.g., £8 17s. tid. 
per ton. 


Hoop and Strip Trade. 

A satisfactory volume of trade is being done in gas 
tube strip on the £8 10s. basis. Specially favourable contracts 
are accepted at 2s. 6d. per ton less, or £8 7s. 6d. basis. Hoops 
are in good request, £8 10s. being paid for high-class qualities 
and £8 to £8 2s. 6d. for stronger gauges. Small rounds, squares, 
and flats fetch £8 7s. 6d. as a rule, but £8 5s. is not refused by 
some of the trade. It had been expected that tube strip prices 
would be reduced as the Northern Association has brought down 
its figure by 5s. per ton. But for the present the Staffordshire 
Association is leaving its standards untouched. 


Midland Raw Iron Market. 

A number of small orders for pig iron have been put 
through, but there has been no real revival of buying, consumers 
being disinclined to commit themselves. The jump of 3s. on 
the week in Cleveland warrants—the boom price of November 
has now been passed by 9d. per ton—excited the speculative 
side of the Midland market to-day, and these people spoke of 
the prospects of “a famine in pig iron.” The general course 
of Midland trade is, however, unaffected by the inflation in 
warrants. Derbyshire pig iron of the lower forge grades is 
changing hands at. 67s. 6d. to 68s., less 24 per cent., and it is 
reported that business has been accepted by one firm at 66s. per 
ton delivered Birmingham or equal. Some substantial contracts 
have been placed with Northampton smelters, who have now 
brought their prices into line with buyers’ ideas. Contracts 
are now mostly going through at about 64s. 6d. to 65s. net 
delivered to this district. 


Staffordshire Pig Iron Prices. 

South Staffordshire forge iron still occupies an excep- 
tional position. Prices are well maintained, while the values 
of other districts have had to be readjusted. Staffordshire 
producers are receiving relatively strong support. Common 
forge iron is 65s. to 66s. per ton; part-mine, 69s. to 70s.; best 
all-mine, 92s. 6d. to 97s. 6d.; foundry, also 97s. 6d.; and cold 
blast all-mine iron, 130s. per ton. 
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Steel. 

The manufactured steel trade, though not so strong 
theoretical position, is not seriously affected by the unre- 
sponsiveness of the market. With six months work on their 
pooks producers can afford to wait a renewal of buying. Angles 
are £8 to £8 2s. 6d. and other sorts in proportion, Steel half 
products are increasingly easy, chiefly in consequence of the 
continued slump in the Welsh tin-plate trade, brought about 
by the unceasing war, Bars are quoted £5 15s. to £5 17s. 6d., 


put are selling for less, and Siemens ditto £5 17s. 6d. to £6 per ton. 


in its 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Quiet. ‘i 

THE attendance on the Iron Exchange was rather 
above the average, but taken on the whole there were few 
features of interest to record. Pig iron generally showed little 
change, buyers apparently operating for pressing requirements 
only. Prices, with the exception of Middlesbrough, which 
under speculative influences was dearer, showed little change. 
Quotations, however, to @ great extent must be regarded as 
nominal. Finished iron and steel ruled quietly steady. Manu- 
factured copper firm, with prices occasionally favouring sellers. 
Sheet lead was dearer, but English tin ingots showed a reduction 
of about 20s. per ton. 


Quotations. 

Lincolnshire No. 3 foundry, 71s.; Staffordshire, 70s. 
to 70s, 6d.; Derbyshire, 71s. to 71s. 6d.; Northamptonshire, 
72s.; Middlesbrough open brands, about 76s. 4d. to 76s. 10d. 
Scotch: Gartsherrie, 80s. 6d. to 8ls.; Glengarnock, 78s. 6d. to 
79s.; Eglinton, 78s. 6d. to 79s.; Summerlee, 80s., delivered 
Manchester. West Coast hematite, 82s. to 83s., f.o.t. Deli- 
vered Heysham: Gartsherrie, 78s. 6d. to 79s.; Glengarnock, 
76s. 6d. to 77s.; Eglinton, 76s. 6d. to 77s.; Summerlee, 78s. 
Delivered Preston: Gartsherrie, 79s. 6d. to 80s.; Glengarnock, 
Tis. 6d. to 78s.; Eglinton, 77s. 6d. to 78s.; Summerlee, 79s. 
Finished iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8 5s.; Lancashire hoops, £8 1 Staffordshire 
ditto, £8 15s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, 
£9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge work, 
£8 10s.; English billets, £6 12s, 6d. to £6 17s. 6d.; foreign ditto, 
£5 17s. 6d. to £6; cold drawn steel, £10 5s. Copper: Sheets, 
£85 per ton; small lots, 10$d. per pound ; tough ingot, £76 to 
£76 5s.; best selected, £76 5s. to £76 10s. per ton ; copper tubes, 
103d.; solid drawn brass tubes, 83d.; condenser tubes, 93d.; 
brazed brass tubes, 9}d.; rolled brass, 7jd.; brass wire, 7{d.; 
brass turning rods, 74d.; yellow metal, 7d. per pound. Sheet 
lead, £22 per ton. English tin ingots, £234 to £235 per ton. 






The Lancashire Coal Trade. 

There was a fair attendance on the Coal Exchange, but 
the feeling generally ruled quiet. The advent of the warmer 
weather had caused a diminution in the demand for house coal, 
and slack and engine fuel were also rather weaker. Shipping 
and bunkering coal, however, was in request and high figures 
were being asked for prompt delivery. Quotations :—Best 
Lancashire house coal, 16s. 10d. to 18s.; medium, 15s. 4d. to 
16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, 
lls, 6d. to 13s.; slacks, 9s. to 11s. per ton at the pit. 


Foremen Engineers. 

The members of the Foremen’s Mutual Benefit Society 
in the Manchester district—a subsidiary organisation connected 
with the Engineering Employers’ Federation—on Saturday 
last paid a visit of inspection to the extensive works of Linotype 
and Machinery, Limited, at Broadheath. The party numbered 
about 130 and was received by Mr. Pritchard, the works 
manager, who, with other members of the staff, conducted the 
visitors over the various departments. Some idea of the extent 
of the works may be gathered from the fact that the number 
of persons employed is 1600, while the power-house has a total 
capacity of 1900 horse-power. The works were built in 1897 
for the manufacture of the Linotype composing machine, but 
since that date the company has taken up the production of 
printing presses and stereoplate machinery, and new buildings 
have had to be erected from time to time. There are special 
manufacturing departments for matrices, engraving, and 
mould departments. In the last-named the Linotype mould, 
which is practically a casting box, is made. All these depart- 
ments work to very fine limits of accuracy, and the matrix 
making involves the use of microscopes and optical instruments 
for testing the accuracy of the work. Most of the tools are of a 
special character and have been built in the works. All standard 
machines are built on the interchangeable system. The power- 
house contains a Diesel engine of 485 brake horse-power recently 
supplied by the British Westinghouse Company, Limited. 
After looking over the works the party was entertained at tea. 


Liverpool Engineering Society. 

At a meeting of this society, held on April 16th, a 
paper was read by Professor T. Hudson Beare on “‘ Australian 
tailways and Future Developments.” The author said that 
a serious obstacle to the linking up of the different railway 
systems in Australia was the unfortunate diversity of gauges. 
When the first railway was projected in New South Wales 
it was decided to adopt the ‘ft. 3in. gauge, Victoria and South 
Australia also agreeing to adopt this gauge. A change of 
advisers brought about a different view, and it was decided to 
adopt the 4ft. 84in. gauge, and all the lines in New South Wales 
have been built to that gauge. South Australia later compli- 
cated matters by constructing a considerable mileage cn the 
Sit. 6in. gauge, and Queensland and Western Australia selected 
this gauge because of the possibility it offered of a reduction of 
cost. The author said that there was no doubt that the future 
railway gauge in Australia would be 4ft. 84in. 


Labour Troubles at Horwich. 
: The engineering labourers at the Lancashire and 
Yorkshire Railway Company’s works at Horwich are dissatis- 
fied with their wages and are threatening to strike for an advance 
of 2s, per week. Negotiations have been taking place recently, 
and the company has offered an advance of Is., bringing the 
wages up to 21s, 


Manchester Royal Exchange. 

The general impression amongst business men in 
Manchester regarding the decision of the House of Commons 
Committee in favour of the Royal Exchange Bill is that a splendid 
opportunity has been lost owing to the stupid attitude of both 
sides in not effecting a mutual agreement. The Committee, of 
course, could scarcely come to any other decision since the Cor- 
poration and the Exchange proprietors could not come to terms 
over the larger scheme. The result will be a much-needed exten- 
sion of the present building, but the chance of effecting a grand 
architectural improvement of the city is lost. 


BaRROW-IN-FuRNESS, Thursday. 
Hematites. 


. Business in the hematite pig iron trade is on the quiet 
side at present. For the reason that consumers have placed 
long contracts for their supplies of iron they are not anxious just 
now to place new orders with makers. Smelters without excep- 
tion are well off for orders and their output is being maintained, 
there being some twenty furnaces in blast. The make of iron 





per furnace is now greater than ever it has been. Local steel 
makers continue to take big supplies of metal and good deliveries 
are being made outside the district. Prices are unchanged, 
with makers quoting 85s. per ton net f.o.b. Special sorts of 
iron are in good steady demand at about 90s. per ton net. There 
is nothing being done in warrant iron. 


Iron Ore. 

The iron ore trade is briskly employed throughout the 
whole district. Apart from the trade locally, which is very 
large, a steady business is being done with outside smelters. 
At the mines as much ore is being raised as is possible, but there 
is room for a deal of expansion in this direction. Foreign ores 
are very largely used, although the bulk arriving is not so 
big as was the case some years ago. From the Hodbarrow 
Mines in South Cumberland the output of high-class ores is 
very large. Prices are about the same, with good average sorts 
of native ore quoted at 18s., and the best sorts are at 26s. per 
ton net at mines. Spanish ores are being imported at 21s. 6d. 
per ton delivered to West Coast furnaces. 


Steel. 

The steel trade continues to be busily employed. At 
the Barrow Steel Works the activity in the rail mills is well 
maintained, and a good solid output is noted. A large shipment 
was made last week from Ramsden Dock, Barrow, to Alexandria, 
of rails. Other shipments are being made to the Mersey 
to form part cargoes for the Colonies, &ec. At Workington the 
rail mills keep well employed. The demand for steel rails is 
steady with heavy sections quoted at £6 12s. 6d. to £6 15s. per 
ton, and light rails are at £7 12s. 6d. to £7 15s., and heavy 
sections of tram rails are at £7 17s. 6d. per ton. The plate 
mills at Barrow are very busy on orders for local as well as general 
home shipbuilders. Ship plates are in brisk request at £8 15s., 
and boiler plates are quoted at £9 5s. to £9 10s. per ton. Billets 
are quieter at £6 5s., with tin bars also easier at £6 per ton. 


Shipbuilding and Engineering. 

Vickers, Limited, sent away from Barrow on Sunday 
last the Japanese battle-cruiser Kongo. She is 704ft. long by 
92ft. beam, and has a displacement of 27,500 tons. She carries 
eight 14in. guns and sixteen 6in. guns, besides smaller weapons. 
Her armour is very heavy. She will have a good speed, possibly 
in the region of 30 knots. She proceeded from Barrow to Belfast, 
where she was put in the Alexandra graving dock, and after 
being fixed up will proceed to the Clyde to undergo her speed 
trials. Afterwards she will return to Barrow for certain finishing 
touches, and will leave for the.East possibly in August if every- 
thing goes well. At present there is nothing being fitted out 
at Vickers’ works, but next month the first of three river monitors 
for Brazil will be launched. These small gunboats are being 
built broadside with the stream, 1» new departure for Barrow 
builders, 


Fuel. 
There is a brisk demand for coal, and good steam sorts 
are quoted at 17s. 6d. per ton delivered. For coke there is a 
brisk demand with East Coast sorts at 29s. per ton delivered here. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Raw Materials. 

None of the raw material markets here is displaying 
anything approaching activity, and the policy generally is still 
a waiting one. Makers want to sell as far forward as ever, 
whilst, on the other hand, buyers having already committed 
themselves under fairly large contracts, prefer to have delivery 
made of the material on order rather than incur further liability 
in the way of stocks. Last year there was a large amount of 
buying, but experience warns manufacturers not to commit 
themselves too far. There is no reason at the present time to 
doubt the continuance of the good state of trade, but a slack 
time will come, and manufacturers, knowing this full well, prefer 
to buy cautiously. This may be said to be the actual position 
of things in the local East and West Coast hematite and the 
Lincolnshire and Derbyshire pig iron markets. Regarding 
hematite iron, the weakness I reported last week in West Coast 
proved of only a temporary nature, for the tendency is now very 
strong again, the quotations being firm, with scarcely a sixpence 
difference to be noted. East Coast is equally steady at its 
lower level. Lincolnshire pig iron makers, I hear, regret very 
much the recent 5s. cut they made in quotations. The reduc- 
tion, it was urged at the time, was not really necessary, but 
was made to bring things into line with the movements in Cleve- 
land warrants and, incidentally, to stir up the market. The 
actual effect has been to keep buyers off in the belief that it 
was the beginning of what they consider the inevitable fall in 
prices, and they have since been waiting for further downward 
movements. In well-informed circles here, however, it is 
believed that Cleveland warrants will go up considerably yet 
in price, and it was probably this feeling which during the past 
week firmed up Lincolnshire pig iron quotations and brought 
about more buying than there has been for some weeks past. 
This shows exactly what has been urged in my previous letters, 
that consumers have no large stocks, and that present engage- 
ments are sufficiently remunerative to allow them to pay good 
prices for raw material. In the Derbyshire pig iron market, too, 
there has been a fair amount of selling, considering the peculiar 
position, and if what one hears may be relied upon, there has 
been a mild ‘cut ” of a shilling or so in some transactions in 
forge iron. This class of iron is largely used in the tin-plate 
trade, and it is quite reasonable to suppose that any tendency 
to weakness may be connected with the present slump in tin- 
plates. 


Round the Works. 

So far as the heavy iron and steel works are concerned, 
there is no cessation of the splendid run of good trade. The 
past week has been a notable one for two of the armament 
works—John Brown and Co., and, though, of course, in a lesser 
degree, Cammell, Laird and Co. The former were the builders 
of the giant Aquitania, and Cammells had the distinction, 
in connection with the new Allan liner Calgarian, of making the 
largest rudder ever constructed in two parts. The method 
usually followed is to construct the frame of the rudder and 
plate it over, but for the Calgarian a rudder was built in two 
sections, each hollowed out, the larger one, if I remember rightly, 
weighing something like 34 tons. Readers will recall that a 
photograph of the rudder, standing complete in the Sheffield 
works, appeared in THE ENGINEER. The Aquitania’s rudder, 
constructed with a door for facilitating repairs, was built at 
Darlington, most of the other work in connection with the 
liner being done on the Clyde, and very little coming to Sheffield. 
Cammells, by the way, are just getting a start with forgings for 
the new battleship Valiant, now being built at the Fairfield 
Company’s yard, and this work will, of course, last for months. 
The firm is very busy in all departments, and is expecting to 
have its new 60-ton steel melting furnace in operation by Whit- 
suntide. The weekly output of 2000 tons of highest grade steel 
will then be increased by about 500 tons, for the new furnace 
will be capable of taking eight charges a week. Cammells 
have just booked a very large order for quartz-crushing machinery 
for South Africa, and their tire department is at full pressure, 
principally on home orders. Hadfields, Limited, has secured 
a contract from the London County Council for laying down an 
additional cross-over at Southwark Bridge-road terminus, 
One Sheffield firm has just taken a considerable order for steel 





and shovels for South Africa, and another for coulters for 
Australia. The East Indian Railway has been in the market 
for a good tonnage of bearing springs and fish-bolts, and these 
contracts have been placed with two firms here, and a large 
order for tires for Monte Video has gone to a Rotherham firm, 
while a similar contract for Manoas and an order for tube 
expanders for Manila have been given to Sheffield works. Other 
foreign orders in hand include bogie centres for Manila and a 
large lot of locomotive tires, spring steel and boiler tubes, 
placed with four firms here by the Central Argentine Railway 
Company. For the Isle of Thanet Tramway Company a con- 
tract for tramcar wheels is in hand, and besides a large output 
of armour plate, the tonnage of shells for the British Govern- 
ment continues heavy. The Koppers Coke Oven and By- 
product Company, of Sheffield, is just completing a battery of 
forty regenerative coke ovens at Oughterside, Cumberland. 
This firm has also just completed the erection of a trial battery 
of twelve Kopper’s horizontal chamber ovens, designed for the 
production of illuminating gas and a class of coke suitable for 
all metallurgical purposes. In construction somewhat similar 
to the ordinary Koppers’ type, these chamber ovens are worked 
by a similar operation, compressed coal being used. The Bir- 
mingham plant is the first of the kind to be installed in this 
country, though the system has met with much success on the 
Continent, large installations being in operation and under 
construction at Vienna, Buda-Pesth, Berlin, Kiel and other 
European centres. So successful has been the experiment at 
Saltley that the Birmingham Corporation has decided to extend 
its chamber oven plant and an order has been placed with 
Koppers for a further fifty-four ovens, making sixty-six in all. 
That plant will, it is expected, be complete by the end of thi 
year, and the Corporation will then be able to deal with about 
650 tons of coal a day, making about 7,500,000 cubic feet of 
gas daily. The firm has several other important contracts on 
hand, including plant at some of the collieries in this district. 


Fuels. 

The steam coal market here shows practically no change 
in the position, which keeps very firm. The demand, both 
for industrial consumption and shipment, is exceedingly strong. 
Outputs are going away freely, and, generally speaking, collieries 
are considerably in arrear with orders. At the moment, there 
is very little forward business being arranged, though there are 
a good few inquiries in the market for which collieries’ prices 
in some instances are higher than current rates. It is thought 
quite likely that in a short time, with the reduced outputs 
caused by the Whitsuntide holidays, there will be some very 
high prices obtained. For the most part, however, buyers 
are not disposed to arrange contracts, except for very short 
periods. The smaller classes of steam fuels are in strong 
demand and many contracts in this department are considerably 
in arrear. Prices are strongly maintained and for accommoda- 
tion lots some high figures have been obtained. General quota- 
tions are per ton at pit as follows :—Best South Yorkshire hards, 
13s. to 13s. 6d.; best Derbyshire, 12s. 3d. to 12s. 9d.; second 
qualities, 11s. 6d. to 12s.; steam cobbles, 11s. to 11s. 6d.; washed 
double nuts, lls. 6d. to 12s. 6d.; seconds, 10s. 6d. to Ils. 
Coke showed considerable weakness some weeks ago, but now 
there are signs of recovery and better prices are being obtained. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The General Situation. 

THERE has been no improvement in the general posi- 
tion of the Northern pig iron trade, and none is expected until 
the speculative operations in warrants cease. This week the 
market has been altogether disorganised. The price of warrants 
has been forced up by “ bears ” having been compelled to cover 
to meet their commitments, and on Tuesday the cash buyers’ 
quotation was the highest recorded for thirteen years. The 
price was 68s. 103d. and the previous highest quotation was 
78s. 3d. in 1900. There has been considerable fluctuation in 
warrants throughout the first three months of this year. The 
opening price of the year was 67s. 9d., but at the end of January 
it dropped to 65s. 8d. and as low as 60s. 04d. was recorded for 
the month of February. In March the price varied from 62s. 
to 66s. cash buyers. This continuous fluctuation in warrant 
values completely disorganises the trade, and while it continues 
genuine and normal buying of iron is not likely to be resumed. 


Cleveland Pig Iron. 

The business transacted in Cleveland pig iron this week 
has been almost entirely of a purely hand-to-mouth description, 
consumers only purchasing for immediate requirements. 
Although the home reports are encouraging and the American 
advices more favourable, the position of the warrant market 
retards buying, and consumers are disinclined to enter into new 
business. Pig iron continues scarce and the supply is being 
curtailed by the blowing out of a furnace making Cleveland 
pig at the Tees Works of Messrs. Pease and Partners, Limited, 
where all three furnaces have been in blast for some time. The 
firm declares that high cost of production is the reason for putting 
the furnace out of operation. The Linthorpe-Dinsdale Smelting 
Company bas just blown in another furnace for the manufacture 
of spiegel iron, and Bolekow, Vaughan and Co. have changed 
one of their furnaces from hematite to Cleveland iron. At pre- 
sent the total number of furnaces in blast is ninety-one, of which 
forty-seven are producing Cleveland iron. There are sellers of 
No. 3 G.M.B. Cleveland pig iron at 68s. 6d. f.o.b., whilst No. 1 
is on sale at 70s.; No. 4 foundry is offered at 68s. 3d., No. 4 
forge at 67s. 9d., and mottled and white iron each 67s., all for 
early delivery. On Wednesday warrants dropped to 68s. 6d 
cash buyers. 


Hematite Pig Iron. 

There is very little change of note to record in the 
condition of the East Coast hematite pig iron trade. The 
prospects are exceedingly favourable, as may be expected when 
the shipbuilding industry, upon which hematite iron largely 
depends, is so actively employed. The hematite trade is, 
fortunately, unaffected by speculation such as we are experiencing 
in Cleveland pig iron and the market is ruled entirely by legiti- 
mate business. Almost the whole of the make is going steadily 
into consumption against contracts at the present time, and very 
little iron is put on the market. East Coast mixed numbers, 
in such small lots as are obtainable for early delivery, readily 
command 8ls. 6d. Business can be done over the next two 
months at 8ls., and.over the second half of the year at 80s. 
There is a good deal of inquiry for the second half, but the volume 
of actual business so far is disappointing. 


Iron-making Materials. 

Extreme quietness still characterises the foreign ore 
trade, though heavy deliveries are being made under current 
engagements. Over 175,000 tons have been imported so far this 
month. The returns for the quarter just ended show that the 
imports of iron ore reached 587,234 tons, as compared with 
518,813 tons during the previous quarter, and 495,218 tons during 
the first quarter of 1912. Little or no business has been done 
this week. For best Bilbao Rubio ore of 50 per cent. quality 
2ls. is now quoted, but the price is nominal pending actual 
business to test the market. There is a heavy demand for 
deliveries of Durham furnace coke, and the price of good medium 
qualities remains firm at 25s. per ton delivered at works. York- 
shire coke is on offer at about 22s. to 23s. 
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Manufactured Iron and Steel. 

There is considerable activity in the manufactured 
iron and steel trades on the North-East Coast. In the steel 
trade work continues abundant, but new orders are not being 
booked just now quite so freely as was the case three or four 
months ago. There is nothing, however, in this to cause 
uneasiness. The rolling mills are working at full capacity, and 
the same may be said of the forges. For steel shipbuilding 
material there is a particularly good demand. Iron bar makers 
have a fair weight of contracts on hand. but it is admitted that 
old ones are being worked off quicker than new ones are coming 
forward. The shipments of manufactured iron and steel from 
the Tees during the first quarter of this year reached the high 
total of 177,564 tons, as compared with 174,915 tons in the corre- 
sponding period of last year, and 176,369 tons in 1911. Prices 
for all descriptions of finished iron and steel remain unaltered, 
and the present cost of fuel offers no inducement in the direction 
of a reduction. Common iron bars are £8 15s.; best bars, 
£9 2s. 6d.; best best bars, £9 10s.; packing iron, £6 15s.; iron 
ship angles, £8 15s.; engineering angles, £8 15s.; iron ship plates, 
£8 to £8 2s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron ship and 
girder rivets, £9 15s. to £9 17s. 6d.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; 
steel bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, 
£8 5s.; steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d.; 
steel engineering angles, £7 17s. 6d. to £8; steel sheets, heavy, 
singles, £8 15s.; steel sheets, heavy, doubles, £9 to £9 2s. 6d.; 
steel joists, £7 7s. 6d.; steel hoops, £8; steel strip, £8 ; all less 
23 per cent. f.o.t. Heavy steel rails are £6 12s. 6d. to £6 15s.; 
and steel railway sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast 
iron chairs are £4 1l5s.; cast iron pipes, l}in. to 2in., £6 12s. 6d. 
to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; din. to 8in., £6 to £6 2s. 6d., 
10in. to 16in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d.; 
to £7 12s, 6d. f.o.r. at makers’ works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at £12 lds. to 
£13 f.o.b., less the usual 4 per cent. 


Shipbuilding and Engineering. 

The activity in the shipbuilding industry continues 
unabated. Much of the work in progress is of the highest quality, 
& great proportion of it being either for the Admiralty or for 
important mercantile fleets, and nearly all the builders are assured 
of employment for a considerable time to come. While inquiries 
for high-class tonnage continue fairly numerous, however, 
builders engaged in the construction of pure tramp steamers of 
moderate size are meeting with somewhat more difficulty than 
experienced recently in securing contracts for vessels to lay down 
in the berths gradually being vacated as ships in hand are 
launched. Several new orders are announced. Smith’s Dock 
Company, South Bank, has secured a contract for six trawlers 
for the Russian Admiralty, which will probably be used in 
sweeping for mines. The Northumberland Shipbuilding Com- 
pany on the Tyne and Dobson and Co., Low Walker, have each 
been entrusted with the contract for two large cargo steamers 
for the East Asiatic Company. The triple-expansion engines 
for these four vessels will be taken out of existing ships, which in 
turn will be fitted with Diesel engines. In arder better to cope 
with the increasing volume of work extensions are being made 
at several of the Northern shipyards. R. and W. Hawthorn, 
Leslie and Co. propose to utilise a site at their disposal at Hebburn 
by laying down two additional berths and by considerably 
lengthening their existing graving dock. It is understood that 
the Mercantile Dry Dock Company, Jarrow, is contemplating 
extensions, and has purchsed a tract of land adjoining its works 
for the purpose of constructing another dry dock when neces- 
sary. The various branches of the engineering trade continue 
to be busily employed. 


Coal and Coke. 

The coal market shows a smaller volume of inquiry 
and supplies are rather more plentiful. Buyers are still waiting, 
where possible, for developments, but sellers decline to make 
concessions. In the gas coal section prices remain steady, with 
the exception that best is, if anything, a shade firmer. Second 
quality gas coal is somewhat irregular, as the demand for bunker 
coal is so strong that unscreened is being largely sold under 
the latter category at higher figures than if sold as simple gas 
fuel. Best Durham gas coal is quoted round about lds. 9d. 
per ton, and seconds at 15s. Coking smalls are put at 14s. 6d. 
to 14s. 9d., and good ordinary bunker coals range from lis. 
upwards. There is a good forward inquiry. Coke is firm and 
in good demand, with quotations as follows :—Best foundry, 
26s. 6d. to 27s.; blast furnace, 25s.; and gashouse, 17s. 6d. to 
18s, f.0.b. 


Sunday Work in the Iron Trade. 

An important concession has been granted to the blast 
furnace workers of the district, the Joint Committee of the 
Cleveland and Durham Blast Furnacemen’s and Cokemen’s 
Association and the Ironmasters’ Association having arranged 
that a shift and a quarter will be allowed for Sun- 
day work. This is equal to an advance of wages at the 
rate of 3} per cent., and about 5000 men are affected. In 
granting this concession at the request of the men the masters 
asked that the men should work at least forty-eight hours in the 
long-turn week. and that they should also be allowed to reintro- 
dute the system of fines on the morning shift. After discussion 
the claim to reintroduce fines was withdrawn, and the men’s 
representatives agreed to the forty-eight hours’ condition and 
also to discontinue the holding of the triennial demonstration of 
the men. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Restricted Business in Warrants. 

THERE has been comparatively little business done in 
Glasgow pig iron warrant market this week. The abnormal 
condition of three months’ iron continues. While the price 
paid for cash has gone up still further, there is nothing like a 
free market. It is generally understood that a large amount of 
over-sales has yet to be adjusted, running well through next 
month, and the present impression is that prices may go still 
higher. The cash price is now the highest of the year. The 
business done in Cleveland warrants since last report has been 
at 67s. to 68s. lld. cash, 67s. 9d. to 68s. one month, and 
62s. 8d. to 62s. 9d. three months. Some business also 
took place at 69s. for delivery in twenty-seven days. Con- 
sumers of Cleveland iron in Scotland have been taking 
large deliveries. The arrivals at Grangemouth from Middles- 
brough and district in the past week were 12,968 tons, being 
6391 tons more than in the corresponding week of last year, 
and there is now a total increase in these imports since the 
beginning of the year, amounting to 37,623 tons. 


Scotch Pig Iron Trade. 

The output of pig iron in Scotland is maintained, 
and ninety furnaces are at present in blast. Makers’ ordinary 
and special brands are going well into consumption at steady 
prices. Govan and Monkland, Nos. 1, are quoted at Glasgow 
75s.; Nos. 3, 73s. 6d.; Carnbroe, No. 1, 78s.; No. 3, 74s.; Clyde, 
No. 1, 80s.; No. 3, 75s.; Calder and Summerlee, Nos. 1, 80s. 6d., 
Nos. 3, 75s. 6d.; Gartsherrie and Langloan, Nos. 1, 81s. 6d.; 
Nos. 3, 76s. 6d.; Coltness, No. 1, 98s.; No. 3, 80s.; Eglinton, 
at Ardrossan or Troon, No 1, 76s.; No. 3, 75s.; Glengarnock, 
at Ardrossan, No. 1, 82s.; No. 3, 77s.; Dalmellington, at Ayr, 
No. 1, 76s. 6d.; No. 3, 74s. 6d.; Shotts, at Leith, No. 1, 80s., 
No. 3, 75s.; Carron, at Grangemouth, No. 1, 82s.; No. 3, 778; 





per ton. An improvement has been taking place in the ship- 
ments of Scotchiron. The quantity sent abroad in the past week 
was 5510 tons, while 1766 tons were shipped coastwise, the total 
of 7276 tons showing an increase of 581 tons over the correspond- 
ing week of last year. 


Hematite Pig Iron. 

The output of hematite in Scotland is maintained at 
about the ‘maximum, and the consumption proceeds on an 
extensive scale under contract. Fresh purchases are understood 
to be moderate in amount, and the current quotation is 85s. 6d. 
per ton for delivery at West of Scotland Steel Works. Cum- 
berland hematite warrants are nominally 79s. f.o.b. Cumberland 
ports. 


The Finished Iron Trade. 

A moderate business is being done in finished iron. 
The report of the Scottish Iron and Steel Company for the first 
year of its existence, during which a good activity prevailed, 
has just been issued. The charges that have had to be met 
leave no dividend for the ordinary shareholders, and the directors 
do not ask that any fees should be voted to them for their 
services during the year. Latterly several of the works have 
been idle, and the difficulty in obtaining specifications has been 
such that frequently Monday has been an idle day at those works 
which were kept running. There is some expectation of an 
improvement in the export department of the malleable trade. 





This arises partly out of the Belgian strikes, which are expected | 


to curtail competition from that quarter. The prices for the 
home trade are nominally on the basis of £8 10s. for crown bars, 
but it is generally recognised that a softening tendency in values 
is taking place, and export business can be done at considerably 
lower rates. 


The Steel Trade. 

The steel makers are now getting into a more comfort- 
able position as regards delivery of material, and a considerable 
clearance of orders is taking place, against which new work is 
not being largely obtained. The more satisfactory deliveries 
are enabling the shipbuilding business to be proceeded with in 
@ way that is attended with little interruption to the work. 
Steel angles are quoted £8, ship plates £8 5s., bars £9, and boiler 
plates £9 2s. 6d., all less 5 per cent. for Clyde delivery. Inquiries 
for steel are coming more freely from Canada, India, Australia, 
and elsewhere, but it takes a large amount of material to keep 
the works fully in operation ; so far, however, the steel makers 
have not had much reason to complain of slackness of employ- 
ment. 


Ironfounding and Engineering. 

There has been great activity in the heavy branches 
ot the ironfounding trade, and miscellaneous work has also been 
generally plentiful. Marine engineers have, as a rule, been 
working to the utmost of their capacity. Boilermakers have 
also been very busy, and some of them are extending their 
works. A gratifying amount of employment exists in the 
locomotive trade, and bridge building is enjoying a spell of 
activity. 


The Coal Trade. 

There has been further expansion in the shipments 
of coal both from the Clyde and the Forth. Great activity 
prevails at the collieries, most of which are wel! booked with 
orders. 
for export have been firmer in price, and other sorts are generally 
without material alteration. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Outlook Still Favourable. 

THE prominent note on the opening of the market 
this week was that large steam coal was strong, and the outlook 
for a month favourable. Conditions were stated to be strong 
for all branches of the coal trade for the remainder of April 
and also for May shipment. In some cases fresh orders were 
declined for this month, the argument being that with outputs 
still restricted sellers were unable to do more than meet their 
engagements. It was further contended that with labour 
demonstrations on May Day and the Whitsun holidays later 
on in the month there was a probability that supplies would be 
considerably curtailed. Small steam were stated to be more 
plentiful, and the demand not so pressing. Latest quotations : 
—Best Admiralty large, 21s. to 21s. 6d.; best seconds, 20s. 3d. 
to 20s. 9d.; seconds, 19s. 6d. to 20s.; ordinaries, 19s. to 19s. 6d.; 
best drys, 19s. 9d_ to 20s. 6d.; ordinary drys, 18s. 9d. to 19s. 6d.; 
best bunker smalls, l5s. to 15s. 6d.; best ordinaries, lis. 9d. 
to 15s.; cargo smalls, 14s. to 14s. 6d.; inferiors, 13s. 6d. to 14s.; 
washed smalls, 15s. 6d. to 16s.; best Monmouthshire black vein, 
large, 19s. to 19s. 6d.; ordinary Western Valleys, 18s. 3d. to 
18s, 9d.; best Eastern Vallevs, 17s. 6d. to 18s. 3d.; seconds, 
16s. 9d. to 17s. 6d. Bituminous coal: Best households, 19s. 
to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, 18s. 
to 18s. 6d.; smalls, 15s. 6d. to 16s. 6d.; No. 2 Rhondda, 16s. 9d. 
to 17s. 6d.; through, 15s. 6d. to 16s.; No. 2smalls, 14s. to 14s 6d.; 
best washed nuts, 17s. to 17s. 6d.; seconds, 16s. to 17s.; best 
washed peas, lds. 6d. to 16s.; seconds, I4s. to 15s. Patent 
fuel, 24s. to 25s. Coke: Special foundry, 32s. to 32s. 6d.; 
good foundry, 29s. to 31s. 6d.; furnace, 25s. to 27s. 6d. Pit- 
wood, 21s. to 21s. 6d. 


Newport (Mon.). 

The consensus of opinion in trading circles of the port 
last week was that a very strong position had been gained in the 
steam coal trade. Latest: Steam coal market very firm ; 
all descriptions of large were heavily booked and sellers were 
unwilling to reduce quotations either for prompt or forward 
delivery ; indeed, in some cases buyers had to pay a further 
advance for prompt quotations. Not much movement in other 
branches ; smalls a little more plentiful and slightly lower in 

rice. Pitwood unsteady. Quotations :—Steam coal: Best 
Newport black vein, large, 18s. 9d. to 19s. 3d.; Western Valleys, 
18s. 3d. to 18s. 6d.; Eastern Valleys, 17s. 3d. to 18s.; other 
kinds, 16s. 6d. to 17s. 3d.; best smalls, 14s. 6d. to 15s.; seconds, 
13s. to 14s. Bituminous coal: Best house, 18s. to 19s.; seconds, 
l6s. 6d. to 17s. 6d. Patent fuel, 23s. to 24s. Pitwood, 21s. 3d. 
to 21s. 9d. 


Swansea. 

A very good attendance was registered on ’Change, 
but no material alteration was reported on the anthracite coal 
market, the undertone of which remained weak. All classes 
of large coal were freely offered for immediate delivery at 
reduced figures, but very little new business was offered. 
Machine-made nuts and cobbles moved off slowly, while both 
rubbly culm and duff were strongly qucted. In the steam coal 
market the inquiry was strong, and prices of all descriptions were 
firm. Latest :—Anthracite coal: Best malting, large, 22s. 
to 24s. net; second malting, large, 19s. to 20s. net ; big vein, 
large, 16s. to 18s., less 24; red vein, large, 13s. 9d. to 14s. 6d., 
less 2}; machine made cobbles, 22s, to 23s. 6d., net; Paris 
nuts 23s to 24s. 6d. net; French nuts, 23s. to 24s. net ; German 
nuts, 23s. to 24s. net ; beans, 18s. 6d. to 20s. 6d. net ; machine- 
made large peas, lls. 3d. to 13s. net; rubbly culm, 9s. 9d. to 
10s. 3d., less 24; duff, 6s. 3d. to 7s. net. Steam coal: Best 
large, 19s. 6d. to 21s., less 24; seconds, 16s. 3d. to 17s., less 24 ; 


Navigation coal and the better qualities of house coal | 


bunkers, 15s. 6d. to 16s., less 24; small, 13s. 6d. to 15s, 6d 

less 2}. Bituminous coal: No. 3 Rhondda, large, 19s. to 205" 
less 24; through, 16s. 6d. to 17s. 6d,, less 2}; small, 14s od, 
to 16s., less 2. Patent fuel, 21s. to 22s. 6d., less 2}, se 


Iron and Steel. 

Notwithstanding the serious falling off in the tin-plate 
trade, the steel works have enjoyed a fair degree of prosperity 
Quotations :—Pig iron: Hematite mixed numbers, 79s. cash, 
79s. ld. month; Middlesbrough, 69s. cash, 69s. Id. month: 
Scotch, 75s. 14d. cash, 75s. 24d. month ; Welsh hematite, 875, Gq’ 


dd.; East Coast, 86s. 6d. to 87s. c.i.f.; West Coast, 67s. 6a! 
c.i.f.; Steel bars, Siemens, £5 12s. 6d. per ton; Bessemer 
£5 12s. 6d. per ton ; heavy sections, £6 10s. 6d. ; 

Tin-plate. 
The price of tin-plate is higher to the extent of the 


further rise in tin, otherwise there is no alteration to report 
and no sign of any substantial improvement. A Jarge number 
of works remain closed. Finished black plates, £10 5s. to £10 10s, 
per ton; galvanised sheets, 24 g., £11 15s. per ton ; block tin 
£227 10s. cash and £223 three months. Other quotations : 
Copper, £67 17s. 6d. cash, £68 3s. 9d. three months. Lead; 
English, £18 5s. per ton ; Spanish, £17 lds. Spelter, £25 10s, 
Silver, 27d. per oz. 














CATALOGUES. 





CLAYTON AND SHUTTLEWORTH, Limited, Lincoln.—From the 
above firm we have received a batch of publications. One jg 
devoted to the Clayton steam wagon, which is built in three 
sizes, namely, 3 tons, 5 tons, and 7 tons. It has a Belpuire 
boiler, on which is mounted a compound engine for transmitting 
power by means of spur gear wheels and chain to the sprocket 
wheel on the differential gear on the back axle. The second 
deals with centrifugal pumps made with pipe branches fro, 
2in. to 48in. diameter. The pump casings are made with a 
double inlet for water to each side of the disc, so that the end 
thrust is balanced. It is also provided with a side cover by 


removing which, and without disturbing either the suction or 
delivery pipes, the interior can be inspected and the disc with- 
drawn. A third book deals with agricultural machinery, such 
| as portable and semi-portable steam engines, thrashing machines, 








straw stackers, chaff cutters, &c. A fourth catalogue is devoted 
to a detail description of a steam power chaff cutter. A {fifth 
to the Clayton valveless horizontal oil engine on the two-cycle 
system for use with crude oils, and the sixth book deals with 
Clayton specialities of all kinds. The books are all well illus- 
trated and printed in the most effective style. 


ALLDAYS AND ONIONS AND Co., 58, Holborn Viaduct, London, 
E.C.—This is an extensive catalogue dealing with Alldays 
“Empire ’’ furnaces. The catalogue has been compiled with the 
object of showing some of the principal types of furnaces which 
the firm builds. Furnaces are illustrated and described for use 
with gas as fuel, working either with air blast, natural draught, or 
with High-pressure gas burners, and for use with liquid fuel. ‘Tie 
catalogue also deals with coal or coke direct-fired furnaces, and 
gas-fired regenerative furnaces, complete with self-contained pro- 
ducers or to work off existing gas plants. The gas and oil-fired 
furnaces are recommended for all kinds of hardening, annealing 
and special heat treating work. The firm advocates the use of 
oil fuel in connection with forging machines, as the output is 
very much greater than can be obtained with coal ; the heat can 
be raised very quickly, and the furnaces are very much cleaner to 
work, while there is no scaling of the steel bars. The coal-fired 
furnaces listed are generally of the larger sizes, and for use in 
districts where gas and oil cannot be readily obtained, and where 
coalis cheap. They have been designed on up-to-date lines. The 
gas regenerative furnaces are more expensive to instal in the first 


| place, but the working cost is considerably less than with 


direct firing. The saving, it is claimed, averages, as a general 
rule, from 30 to 40 per cent. All the furnaces for gas or oil fuel 
are fitted with the firm’s patented design of burner which is fully 
described in the list. 








ContTracts.—Messrs. Carels Fréres (associates of Consolidated 
Diesel Engine Manufacturers, Limited) have received an order 
from the British Admiralty for two reversible Diesel marine 
engines of 1500 brake horse-power each. These engines will be 
of the two-stroke open marine type, fitted with crossheads, and 
of Messrs. Carels’ latest design.—The Mirrlees Watson Company, 
Limited, Glasgow, informs us that it bas recently secured a 
repeat order for a large surface condensing plant for the Leeds 
Corporation electricity works, capable of dealing with 130,000 Ib. 
steam per hour. The plant will be connected to a Willans and 
Robinson turbo-alternator. The condenser, we are informed, 
is of a special design to suit the conditions of dirty water obtained 
for condensing purposes from the river Aire. This water con 
tains a large amount of woollen material, which, along with 
mud, would soon clog up the ordinary type of condenser. The 
condenser is designed so that all the tubes can be cleaned out 
whilst the plant is in operation. The flow of the cooling water 
ean be reversed without interfering with the running of the 
plant. The condenser is of the vertical type, having 24,800 
square feet cooling surface. The total height of the condenser 
is 28ft. and its weight 85 tons. 


Tue following directions for determining roughly the 
qualities of lubricating oils without the use of special test- 
ing apparatus are given by a contemporary. To deter- 
mine the presence of solid impurities in the oil, kerosene is 
added to half a tumbler of oil until the whole becomes quite 
thin. The mixture is then passed through filter 
paper, or ordinary white blotting paper, and after 
all the oil has passed through the paper is washed 
with kerosene ; the residue on the paper, if any, will 
show if the oil had any solid impurities. Impurities 
may also be roughly detected by smearing a piece of writing 
paper with oil, and holding it against the light ; if the oil is 
free from solid impurities the blot will be equally trans- 
parent throughout—otherwise, the solid particles will show. 
The oil must not resinify. To test it in this respect it 
should be poured into a shallow dish and left in a warm 
place for about a week. There must not be the slightest 
crust at the end of that time. To test for acids copper 
oxide or copper ash is added to the oil in a glass vessel ; 
acid free oil retains its original colour, while if it contains 
acid it becomes greenish or bluish. Another test is to 
drop the oil on a sheet of copper or brass, and leave it there 
for a week ; if the oil contains acid there will be a green 
spot on the metal. Blue litmus paper dipped in acid free 
oil stays blue, but becomes red if the oil contains acid. A 
good oil must be greasy in order to have good lubricating 
qualities ; to find which of several oils is best in this re- 
spect a few drops of the different oils should be placed on a 
smooth, slightly inclined metal or glass sheet ; the drop of 
the best oil will travel furthest in a given time. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

Fir activity continues in the principal departments 
the iron and steel trade. Owing to a continued reserve 
nong consumers and the consequent falling off in demand for 
several articles, makers are inclined here and there to take 
lower prices, &s they are rather anxious to secure fresh work. 
‘This is the case more particularly in bars and plates, and there 
yeneral lack of confidence noticeable in this branch of the 
iron industry. Both the home and foreign demand for rails 
js extensive. For semi-finished steel a good inquiry comes in, 
and rates for the present quarter are M.92.50 p.t. for raw bars, 
M.105 p.t. for billets, and M.107 p.t. for ‘plates. The export 
price for billets is M.107 p.t., and for plates about M.112.50 p.t. 
f.o.b. Antwerp is paid. Girders are somewhat dull ; for foreign 
sales M.116 p.t. is quoted, but there is some talk of an advance 
of M.1 to M.2 p.t. being contemplated by the International 
Convention. For basic bars M.122 to M.124 p.t. has been taken 
by dealers, and some mills are said to have gone down to M.118 
)t. Sales of iron bars for the current quartei are being effected 
at M.148 p.t. The hoop mills experience some difficulty in 
securing orders ; M.145 to M.148 pt. was fixed as the basis 
quotation for this quarter, but unless a revival takes place, 
a further decrease in price seems inevitable. Varying accounts 
come in from the heavy plate department; prices last week 
were M.132 to M.135 p.t., and in some instances M.1 to M.2 p.t. 
less was taken ; boiler plates realise up to M.140 to M.142 p.t.; 
for prompt delivery M.145 p.t. is quoted. Weakness charac- 
terises the sheet department, owing to an abatement in foreign 
and local demand; the mills have reduced quotations by 
M.2 to M.3 p.t. for home orders, and less than M.140 p.t. is 
willingly accepted. In wire nails a pretty good business is being 
done on home account, while foreign deliveries decrease from 

week to week. 
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The Steel Convention. 

Sales of the Steel Convention in March this year were 
562,277 t., as compared with 506,417 t. in February, 1913, 
and 669,924 t. in March, 1912. Of the above named quantity, 
151,688 t. were semi-finished steel, as compared with 140,386 t. 
in February this year and 158,690 t. in March, 1912; railway 
material, 232,437 t., as compared with 229,856 t. in February 
this year and 266,511 t. in March, 1912 ; sectional iron, 178,152 t., 
compared with 136,175 t. and 244,723 t. respectively. 


The German Coal Market. 

In the Upper Silesian coal industry a strong business 
was maintained all through last week. The fact that the 
Hungarian State Railways have placed contracts for 45,000 
wagons of coal at remunerative prices has helped to stiffen 
the position of the market. In the coke trade, output is hardly 
equal to demand, and rates are very firm all round. The 
condition of the Rhenish-Westphalian coal market is bright, 
coal as well as coke meeting with a strong request at satisfactory 
p! Ices. 


Austria-Hungary. 

A quiet tone prevails in the iron and steel trade ; for 
raw and finished iron a very limited request only is experienced 
and activity is irregular. A short time ago the locomotive orders 
for 1913 were definitely placed with the shops. Knowing these 
contracts for 180 locomotives of various types were pending, 
the makers commenced execution a few weeks ago, and several 
locomotives are now ready for delivery. In the course of next 
quarter the locomotive shops expect the State Railway require- 
ments for 1914 to be placed. In the pit and brown coal trade 
a good inquiry is experienced. 


The Belgian Iron Market. 

Prices for iron and steel have continued to show a 
downward tendency and the general strike which was proclaimed 
on the 14th inst. cannot fail to have a most unfavourable in- 
fluence on the iron industry. A small number of orders only 
has been given out since the Easter holidays. In raw material 
a pretty firm and regular business is being done. Semi-finished 
steel is sold at 100f. to 104f. p.t. Antwerp. Bars and plates 
are weak. Steel billets of 3in. are quoted 105s. to 107s. p.t., 
and jin. plates stand at 108f. to 110f. p.t., all f.o.b. Antwerp. 
Inland prices are 134.50f. p.t. for steel billets, and 137f. p.-t. 
for plates. There has been a general decrease of about 2s, p.t. 
jor steel plates for export, while the basis inland quotation 
remains at 170f. to 172.50f. p.t. The position of the bar 
trade is rather unfavourable, demand being irregular and slightly 
decreasing. Basic bars are quoted £5 14s. p.t., iron bais 
£5 15s. p.t.; for home consumption 160f. to 165f. p.t. being 
quoted for basic bars, and 170f. to 175f. p.t. for iron bars. A 
tolerably good business has been done in hoops at £7 p.t. for 
export, inland consumers paying 187.50f. p.t. Increasing 
weakness can be noticed on the scrap iron market; offers are 
plentiful. There has been no change in the coal trade, the tone 
being healthy all round. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


Wer have received from the Institution of Elec- 
trical Engineers the following particulars regarding 
the qualifying examinations for admission as student 
to the Institution :— 


The Institution does not hold a qualifying examination for 
admission as student, but on and after the Ist June, 1913, all 
candidates for election to the class of students will be required 
to have one of the following qualifications : 

(1) The Matriculation Examination of any University in the 
British Empire; or the Responsions Examination of the 
University of Oxford; or the Previous Examination of the 
University of Cambridge. 

_(2) The Studentship Examination of the Institution of Civil 
Engineers, 

_(3) The School-leaving Examination for the Scottish Educa- 
tion Department. 

(4) The Naval Cadet Passing-out Examination. 

(5) The Entrance Examinations for Woolwich and Sandburst. 

(6) The School Examination (for School-leaving Certificate ) 
or the Senior School Examination of the University of London. 
; (7) The Oxford or Cambridge Local Examination. (A 
Senior Certificate, provided it covers English and elementary 
mathematics. ) . 

(8) The Oxford and Cambridge Higher Certificate (provided 
it covers English and elementary mathematics). 

_ (9) The Abiturienten Examination of any German or Austrian 
Secondary School, or the corresponding examination of similar 
schools in other countries. 

(10) The certificate of any other educational authority which 
may be recognised by the Council of the Institution as equivalent 
for the purpose of admission to the class of students. 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buddit: hancery-lane, W.C., at 8d. 
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The date first given 18 the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the complete Specification. 
Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 





STEAM ENGINES. 


14,497. June 20th, 1912.—IMPROVEMENTS IN AND RELATING 
To SHarr PackineG, The British Thomson-Houston Company, 
Limited, of 83, Cannon-street. London, E.C. 

The shaft A is provided with a flange B having a stepped 
projecting portion C. Surrounding this stepped portion is a 
packing ring D, the outer face of which is in contact with an 
annular plate F firmly secured to a flexible diaphragm E. The 
packing ring D is prevented from rotating with the shaft by 
means of a spring G supported at one end on a projection H. 
formed on the ring and at the other end on a fixed stop J. The 
chamber on the left of the diaphragm is at a higher pressure 
than the chamber on the right. The packing ring D is pro- 
vided on the face which bears against the ring F with two ports 
L and M which taper in width in opposite directions. The 
passage L communicates through an aperture N with the cham- 
ber at the higher pressure, and the passage M through an aper- 
ture P with the chamber at the lower pressure. The space 
behind the flexible diaphragm may be brought into communica- 
tion with either of these chambers through the ports Q and R 
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formed in the ring F. The operation is as follows :—When 
the shaft is at rest the packing ring D will be in the position 
shown in Fig. 2, in which the projection H is in contact with the 
stop K and the ports Q, L and passage N are in register, so that 
the space behind the flexible diaphragm is in communication 
with the chamber at the higher pressure. If now the shaft is 
rotated in an anti-clockwise direction the packing ring D tends 
to move with the flange against the action of the spring G. This 
causes the passage L to move cut of register with the port Q, 
the taper in the passage causing the pressure to be throttled 
gradually. The rotation of the packing ring will continue until 
the moment of friction between it and the surface of the flange 
has become equal to the pressure of the spring. If, however, 
a complete closure of the passage L has taken place before this 
oceurs, then a slight further rotation will cause the port R to 
come in register with the passage M, thereby reducing the pres- 
sure behind the diaphragm and decreasing the friction between 
the packing ring and the ring F.—April 2nd, 1913. 


LOCOMOTIVES. 


8000. April 2nd, 1912.—Locomorive Pony Truck, H. N. 
Gresley, Shillington, Avenue-road, Doncaster. 

From the truck frame A there is suspended by links B a bolster 
comprising a lower member C provided midway of its length 
with a seat D for a boss E projecting downwardly midway of 
the length of an upper member G, the ends of which are con- 
nected by links H with the frame M of the engine. The end of 
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the radius bar N projecting from the truck frame is connected 
with the engine frame by a joint at P permitting universal 
motion. ‘lo prevent displacement of the members C and G of 
the bolster a pin R may be passed through vertical holes formed 
therefor in these members, the lower end of this pin being fitted 
with a retaining nut.—A pril 2nd, 1913. 


PUMPING AND BLOWING MACHINERY. 


21,103. September 16th, 1912.—Rxe@uLatinc DeEvICcE FoR 
Pumps, The British Thomson-Houston Company, Limited, 
83, Cannon-street. London, E.C. 

A represents a boiler feed-water pump driven by any suitable 
prime mover (not illustrated). The throttle valve of this 
prime mover is connected by a link B to a pivoted lever C, the 
free end of which is connected to @ differential piston D. The 


upper or smaller side of this piston is subjected to the pressure 
in the delivery pipe G of the pump through the pipe E. This 
pipe EF connects with the delivery pipe at a point beyond the 
| non-return valve F from the pump. ‘The chamber H on the 
upper side of the differential piston D is also in communication 
through throttle valve K and discharge pipe J with a region of 
lower pressure. By adjustment of the valve K the pressure on 
the upper side of the piston D may be varied. The chamber IL 
on the lower and larger side of piston D is in communication 
through the pipe M with the generator to which the water is to 
be fed. The suction pipe N is provided with a branch pipe P 
leading to a reserve water tank O, this branch line being fitted 
with a valve Q connected to the stem of a piston R operating 
in a cylinder. The space in the cylinder above the piston is in 
communication through a pipe S with the delivery pipe G of 
the pump at a point between the pump and the valve F. The 
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pressure on the upper side of piston R tends to close the valve 
Q and is opposed by a spring T acting on the underside of the 
piston. In the normal or lowermost position of piston R it 
closes a conduit U which connects the pressure chamber L with 
the suction pipe of the pump. The operation is as follows :— 
If owing to the lack of water air enters the pump and interrupts 
the water column in the suction pipe then the spring T will 
overcome the pressure acting on the upper side of piston R and 
the valve Q will open thereby, allowing the water from the 
reservoir O to fill up the suction pipe. During the upward 
movement of piston R the end of conduit U is uncovered and 
steam will be allowed to escape from the chamber L to the 
suction side of the pump, thereby allowing the pressure in 
chamber L to fall. Owing to the non-retirn valve F having 
closed the press ire in the upper part of the pipe G and therefore 
in pipe E and chamber H will have been maintained and the 
piston D will be forced downwards, causing the closure of the 
inlet member of the prime mover.—A pril 2nd, 1913. 


DYNAMOS AND MOTORS. 


7577. March 28th, 1912.—ImPROVEMENTS IN AND RELATING 
To BrusH HoipEerRs ror Dynamo ELEectTRIc MACHINERY, 
Aktiengesellschaft Brown, Boveri and Cie., of Baden, 
Switzerland. 

The form of the invention illustrated includes a brush holder, 
the terminal piece A of which is mounted on the brush rod- 
not shown. On the piece A a box B can slide vertically, to the 
underside of which box is riveted the narrow frame C, which 
loosely encircles the carbon brush D. The box B is provided 
at the top with a hinge for the attachment of a lever E pulled 
downwards by means of a spiral spring F. The lever E does 
not bear directly on the brush but through the medium of a 
spring rod or wire G hinged at one end to the lever E, while its 
other end is attached to a plate H pressing on the brush and 
supported thereon. The spring rod G can obviously be replaced 
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by several such members, while instead of it one or more plate 
springs, spiral springs, or others may be used so long as they 
are arranged to restore the brush to its normal position when it 
is displaced therefrom. By the normal or mid position of the 
brush is meant the position occupied when the axis of the brush 
coincides with that of the spring G, the latter being then sub- 
jected to stress only in its longitudinal axis The spring may 
also be directly attached to the carbon so that the plate H is 
eliminated. It will be noted that the main feature of the inven- 
tion is the spring piece G, which constitutes a kind of elastic 
extension of the brush D and yields to pivotal movement of 
the brush in every direction at right angles to the radius, pro- 
ducing a pressure tending to restore the same to the normal 
position, while in a radial direction 1t is practically inelastic 
and allows the spring F to exert its full pressure.—April 2nd, 
1913. bs 
4995. May 13th, 1912.—IMPROVEMENTS IN AND RELATING TO 
THE ConTROL oF Etectrric Motors ror ELECTRICALLY 
OPERATED Drivine Systems, Crompton and Co., Limited, 
James Colquhoun Macfarlane and Henry Burge, all of Arc 
Works, Chelmsford. 

V is a battery, or it may be a generator or other source of 
power, and a motor M is operated therewith, the field of which 
is automatically controlled so that through a large range of 
speeds a constant horse-power is developed and a constant 
demand is made on the generator, and, further, so that an exces- 
sive current shall never be allowed to flow through the coils of 
the main motor. The motor M is provided with a field winding 
C arranged across the battery V. In series with the winding C 
and the battery V is arranged a scurce of E.M.F. whose voltage 
is proportional to the speed of the main motor and so con- 
nected therewith that it opposes the volts on the field winding 
applied by the constant potential source. Such a source of 
E.M.F. may be provided readily by running a small motor E 
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at a speed which always bears a constant relation to the speed 
of the motor M; this may be effected by gearing, belting 
or otherwise. In the drawings the main motor M and auxiliary 
motor E are shown mounted on the same shaft. The field 
of the small motor E consists of two parts, a constant excitation 
part B arranged across the battery V or constant potential 
source and a variable excitation part A, carrying the main motor 
current. If the small motor E is only provided with the con- 
stant excitation field, its effect is to reduce the field of the main 
motor M when its speed increases, thus tending to keep the back 
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E.M.F. of the main motor constant. The addition of the 


variable exeitation A on the small motor is to diminish the 
amount by which the field of the main motor M is reduced 
proportionally to the current flowing in the motor itself. The 
effect is to limit the reduction of the back E.M.F. of the motor M 
when the current flowing is very heavy and thus to limit the 
value of such curreni. In order still further to assist in the 


regulation of the current demand of the motor M a hand-operated | 


rheostat R may be arranged in series with the field coil B of the 
auxiliary motor E, as shown on the right.— April 2nd, 1913. 


MEASURING AND TESTING INSTRUMENTS. 


24,489. October 26th, 1912.—IMPROVEMENTS IN MANOMETERS 
OR PRESSURE GavucEs, G. E. N. Michaux and L. E. Quimfe, 
both of 88, Avenue des Ternes. Paris. 

The invention consists in arranging a band A of resilient 
material outside the pressure tube and attached thereto and 
concentric therewith at the fixed end thereof, but progressively 
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diverging therefrom towards its free end, so that it will form a 
limiting means for the whole of the pressure tube when the 
straightening movement of the latter has reached the desired 
limit.—April 2nd, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


8987. April 16th, 1912.—ImMpRovEMENTs IN WELDING, Robert 
Sinclair Kennedy and the British Arc Welding Company, 
Limited, engineers, all of 79, Mark-lane, London, E.C. 

In carrying the invention into effect according to the form 
shown in which a patch A is to be applied to a plate B, a number 
of holes C are bored at suitable intervals near the edge of the 
patch, and the patch is then placed in its correct position on 
the plate. One terminal of the electric arc circuit is connected 
to the plate and the other terminal to a rod of the welding 
metal, preferably of the same composition as the plate. The 
arc is then formed between the rod and the plate and the metal 
is transferred by the electric arc from the rod to the holes in the 
patch, which are thus filled up by metal D firmly fused to the 
plate and to the patch. Metal E is then filled in around the 
edge of the patch in a similar manner, making a complete joint 
around the edge. In some cases, for instance, where the patch 
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is applied to cover a fissure in a plate, as illustated in the draw- 
ings, the fissure also may be filled in with fused metal, as shown 
at F in the lower illustration. In some cases it is more conve- 
nient to bore some or all of the holes in the plate B to be repaired 
instead of boring the holes in the patch A. It will be seen that 
any shaped holes may be used, and if obstructions are present, 
as, for instance, where it is desired to repair the combustion 
chamber backs of marine boilers where stays are employed 
between the back of the combustion chamber and the end plate 
of a boiler, the plate patch may be welded to the combustion 
chamber back and cut away to allow the stays to pass through 
it and to be welded to the plate forming the patch. It is claimed 
also that the method above described may be conveniently 
used for patching holes in the armour plating of war vessels 
damaged in action, and will also be applicable to the temporary 
repairs to ships’ plating after collision.—April 2nd, 1913. 








3113. February 6th, 1913.—Sanp Buiast APPARATUS WITH 

REVOLVING DRUMS AND MEANS FOR DRIVING THE SAME, 

E. C. R. Marks, 57 and 58, Lincoln’s Inn-fields, London, 
W.C. 

A perforated drum A is arranged in a casing B and contains 

a charge of castings C which are to be scoured by subjecting 

them to the action of the blast. The sand and dirt drop through 

the drum, are raised by the elevator D and through the shoot E 

reach the top of the scouring drum, where the sand is again 

introduced into the sand receptacle F. From this receptacle 
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the sand flows to the blast nozzles G, which force it against the 
castings to be scoured. The drum is provided at both ends 


arms may be controlled by weights or springs. The operating 
coil G on one feeder is connected in series with the restcaining 
coil of the relay and the protective transformer of the other 
feeder. K, K are the trip coils of the switches or circuit breakers 
controlling the respective feeders. L, L, L are the intercon. 
necting wires for the apparatus, which are earthed as shown at 
M. The contacts N, O and P, Q in the two relays are adapted 
to be short-circuited by the bridge pieces Q!' carried by the balance 
arms on the relays. Normally the contacts N, O are open 
and the contacts P, Q closed. The restraining coils on the relays 
contain, for example, 20 per cent. more turns than the operating 
coils, so that the balance arms are biassed against movement 
by the operating coils until when a fault develops on one of the 
feeders the operating coil of the relay on that feeder can only 
close the contacts N,O,so as to cause the circuit breaker to 
operate when the force is sufficient to overcome the bias due to 
the restraining coil. In order to give a time limit overload 
protection on the feeders, auxiliary switches 8, S may be fitted, 
controlling the connection of fuses R, R, these switches being 
normally open when the main oil switches or circuit breakers 
are closed, and adapted to be closed by the operation of the 
circuit breaker so as to insert the fuse in parallel with the relay 
coil on the sound feeder.— April 2nd. 1913. ‘ 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,053,263. Auromatic Fiuip Brake, L. H. Albers, Albany, 
N.Y.—Filed August 6th, 1912. 

The brake has a valve attachment or cap arranged adjacent 
to the main piston. There is a spring actuated and apertured 
piston in the cap. A third piston is arranged between the main 
piston and the spring actuated piston. Passageways and ports 
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with teeth H, with which there engage one or more pawls J 
which are reciprocated by excentrics K. The pawls revolve | 
the drum during each revolution of the excentric only through | 
the distance corresponding to the length of one tooth.—<A pril 2nd, | 
1913. 


TRANSMISSION OF POWER. 


20,922. September 13th, 1912.—E.Lecrro-MAGNETIC CLUTCH, 
** Vulkan ” Maschinenfabriks-Actien-Gesellschaft, 30, Watt- 
gasse, Vienna, XVI., Austria. 

In reversible clutches the mass of the armature dise plays 
an important part, since when reversing the momentum of | 
the armature disc must first be braked and work performed in | 
the opposite direction until the required number of revolutions 
is attained. The smaller the mass of the armature disc, the 
smaller will be the work done during braking and accelerating. 
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The object of this invention is to reduce the mass of the armature 
disc. A denotes an armature disc arranged between two magnets 
B, B; C, C indicate the magnet windings ; D, D friction rings ; 
and E the shaft. The armature disc thins circumferentially 
towards the periphery in such a manner that the attracting 
surfaces are conical. The thinning is preferably such as to 
cause the field available for magnetic flux across the disc at the 
radius F to be equal to that of the radius G.—A pril 2nd, 1913. 


28.868. December 21st, 1911.—ImPROVEMENTS IN AND RELAT- 
Inc TO ExectricaL DistrisuTion Systems, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C., and Edmund Basil Wedmore, of 
“The Old Hall,” Clifton, near Rugby. 

A B are two protective transformers on two parallel feeders 

C and D. A pair of balance arm relays E, F are provided, 
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one for each feeder, and these relays are each fitted with an 
operating coil G and a restraining coil H acting on cores I 
connected to the balance arms J, J, as shown. The balance 
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connect the chambers in which the pistons operate with the 
train brake pipe and atmosphere, whereby the main piston is 
prevented, by the differcnce in the pressures created against 
opposite sides of the intermediate piston, from going to an 
emergency position when a service application of the brakes 
is made. There are fourteen claims. 
1,053,678. Enorne Piston, H. A. 
Filed December 5th, 1910. 

The packing comprises the combination of a piston head 
formed in sections arranged end to encl, each section having a 
circumferential recess in adjacent relation to the recess of the 
other section, with sheet metal cup-shape packing members 
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having annular skirt portions, the free ends of which are bevelled. 
The centre webs of these packing members are arranged between 
the piston sections and the annular skirt portions are arranged 
in the circumferential recesses and have a peripheral diameter 
approximately the same as that of the main portions of the 
piston. There are two claims. 


1,054,805. THERMOSTATIC ATTACHMENT FOR STEAM VAL\ES, 
W. E. Tillinghast, Worcester, Mass.— Filed November 11th, 
1912. 

A casing is mounted outside the steam valve and there is 
provision for a pressure chamber in this casing. Outside the 
valve a diaphragm is secured across the casing to form one side 
of the pressure chamber. A hollow valve stem opens into the 
chamber and is secured to the diaphragm so as to move with it. 
This stem extends beyond the casing into the steam valve in 
the normal path of the steam through the latter. A volatile 
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fluid is introduced into the hollow stem for varyiug the pressure 
in the pressure chamber, and thereby operating the diaphragm. 
A valve seat is in operative relation to the co-operative valve 
seat of the steam valve and to the stem to be operated by the 
latter. The free end of the hollow stem extends beyond both 
these valve seats and into the outlet passage of the steam valve 
for rendering the valve stem extremely sensitive to the passage 
of steam. ‘There are seven claims. 
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Report of the Comptroller of Patents. 

Some interesting details concerning the work 
of ie Patent-office were published recently in the 
Comptroller’s Report. During 1912 there were 
30,039 applications for patents, and the receipts from 
nt fees amounted to £293,529. On the year’s 
ing a surplus of £131,627 was realised. Internal 
»ustion engines continue to attract attention, 
and. there was an increase of 25 per cent. in this class 
of inventions. Many applications were filed dealing 
with engines provided with radial and revolving 
cylinders and carburetters and apparatus for supply- 
ine fuel to engines of the Diesel type. The problem 
of converting heavy hydrocarbons into light oils of 
the nature of petrol has also received much attention. 
Fluid pressure apparatus intended to replace the 
ordinary change-speed gearing and train lighting 
dynamos were also noticeable features. Following 
the loss of the Titanic many inventors have given 
consideration to the problem of saving life at sea. 
The safe lowering of boats, the detection of the near 
presence of ice at night or in a fog, and arrangements 
for providing a wireless alarm when the operator is 
off duty are among the subjects dealt with. In the 
chemical industry much activity was noted in con- 
nection with the synthesis of india-rubber. Auto- 
matie telephone exchange systems continue to be 
developed, especially now that installations have 
been put up in this country. As regards applications 
from foreign applicants by far the greatest number 
came from Germany, the United States and France 
being second and third respectively. Only three 
applications were made last year to revoke patents 
on the ground of non-working, and it is probable that 
the small number is accounted for by the fact that 
important foreign firms have now completed their 
arrangements for manufacturing here. 


French Battleships. 


TuHE launching of the battleships Provence 
and Bretagne marks another step in the progress of 
the French navy, which is rapidly recovering the 
set-back that took place under the influence of what 
was formerly known as the “ new school” of naval 
strategists. Since France abandoned the _ illusory 
promises of the torpedo boat and submarine both for 
attack and defence, and started to organise a homo- 
geneous fleet of battleships, the naval strength of the 
country has enormously increased, and the time is not 
far distant when France will have considerably 
lessened the gap that exists between her navy and 
that of her neighbours. Each of the new battleships 
will have a displacement of 23,550 tons. They have 
a length of 165 m., a beam of 27 m., and draw slightly 
more than 9m. of water. The turbines will develop 
29,250 horse-power. There are four propellers, and 
the official speed is to be 20 knots. Sufficient coal 
will be carried for steaming 2280 miles at full speed. 
Each battleship will be equipped with ten guns of 
340 mm. bore in five axial turrets. The secondary 
armament will consist of 22° guns of 140 mm. 
diameter. The armour is 270 mm. thick amidships 
and 180mm. at the extremities, while the turrets 
have armour 300mm. thick for the big guns and 
180mm. for the smaller artillery. Although the 
battleships are more powerful than the Courbet, 
of which they are an improvement, they may be 
regarded as inferior in strength to the new Italian 
vessels, which have a displacement of 35,000 tons and 
carry ten guns of 380mm, The French battleships, 
however, will, it is claimed in France, have a great 
advantage in rapidity of firing. It is noteworthy that 
the Bretagne was launched exactly nine months 
after her keel was laid, which may be considered an 
excellent performance. 


The Post-office. 


Durine the month the Postmaster-General, 
Mr. Herbert Samuel, made his customary speech in 
introducing the Post-office Vote, which, by the way, 
amounts this year to £13,365,840. After touching on 
such questions as oversea cable communication, 
reduction in rates, Pacific cable traffic, and Imperial 
wireless communication, he dealt at some length 
with the transfer of the telephones, naturally making 
out as good a case as possible for the Government. 
it was to be expected that there would be some little 
trouble in bringing about the amalgamation into 
one working whole of the two systems of the National 
Telephone Company and the Post-office, but there is 
no doubt that the service, even allowing for this, is 
by no means as good as it might be. It must be 
admitted that the Postmaster-General is an able 
advocate, but even his masterly bolstering up of the 
telephone undertaking will not explain away the 
manifold and manifest faults which still exist. One 
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of the most, interesting parts of Mr. Samuel’s speech 
from an engineering. point of view was that which 
dealt with the proposed tube railway for letters which 
is to run from Paddington to Whitechapel, and is to 
be worked automatically, there being two lines of 
rails for trucks in a 9ft. subway. ‘This is really an 
imitation on a larger scale of quite an old undertaking. 
Many years ago now a pneumatic postal delivery 
tube was run from St. Martins le Grand to Euston. 
The new tube is to cost a million sterling, and to take 
an estimated time of one year to construct. Apart 
from its value in the quicker transport of mails, 
Mr. Samuel claimed for it that it would lessen the 
congestion in the London streets by decreasing the 
number of postal vans. 


The Monaco Meeting. 

THE competition of hydrovols at Monaco 
showed that these machines are still in a very ele- 
mentary stage. Experience with this type of appara- 
tus seems to be very much the same as with the motor 
boat, which started under exactly the same condi- 
tions and failed to do anything satisfactory until 
builders learned that they were engaged in a hopeless 
task in sacrificing everything to speed. While, 
however, motor boat builders were able to profit 
from experience in marine construction, those 
responsible for the building of hydrovols have practi- 
cally nothing to go upon, and there is a lack of settled 
ideas even upon the principles that should be observed 
in designing these machines. No fewer than sixteen 
hydrovols were entered for the Grand Prix de Monaco. 
One was refused before the trials for not satisfying 
the conditions, and another was wrecked, so that 
fourteen were left to take part in the qualifying 
events. One-half of them was eliminated, and seven 
competed in the 500 kiloms. race from Monaco to 
Beaulieu and San Remo and back. There was a 
high wind and a nasty sea, and all the competitors 
were very soon put out of the race, withthe exception 
of Moineau (on a Breguet biplane), who reached San 
Remo, but when taking his flight from the water for 
‘the homeward journey the machine was damaged 
by the waves and had to be towed into harbour. 
The cause of this wholesale failure of hydrovols is to 
be attributed principally to the relatively small 
sustaining surface, most of the machines being built 
purely for speed with Gnome engines of 160 horse- 
power, and it is evident that for marine purposes the 
aeroplane should have a larger surface and be equipped 
with much more practical forms of floats than those 
generally fitted. The question is being discussed 
whether the hydrovol should be an aeroplane with 
floats or a very light boat with ample planes. Another 
point noticed at Monaco was the difficulty of alighting 
owing to the pilot not being able to judge the distance 
of the machine above the water. He may find him- 
self nearer the surface than he supposes. This optical 
illusion is very embarrassing but it is one that will, it 
is believed, disappear as pilots gain experience. 


The Zeppelin Adventure. 

THE jealousy with which the Germans have 
been guarding the secrets of their dirigibles gives a 
comic element to the adventure of the Zeppelin in 
France. After a voyage from Friedrichshafen 
the dirigible crossed the frontier and made quite a 
long journey over French territory before one of the 
engines broke down, and being, moreover, short of 
petrol, the dirigible had to land near Lunéville. 
If, as the Germans affirm, they mistook their route, 
it was most unfortunate for them. Any secrecy 
that might have existed in the Zeppelin became 
public property, but, as a matter of fact, it is doubtful 
whether the knowledge gained will be of much service 
to aeronautical engineers. French engineers were 
greatly struck by the extreme fragility of the balloon, 
but it is, nevertheless, a remarkable example of what 
can be done with aluminium tubes, and it is certainly 
to the credit of the Zeppelin that, in spite of its fragility, 
it should be doing really useful work from a military 
point of view. The construction, however, is only 
justified in the case of a balloon built for carrying on 
offensive operations. On the whole, French aero- 
nautical engineers are not greatly impressed by the 
Zeppelin, except so far as concerns its imposing 
dimensions. It has rather reassured them as to 
the greater convenience of their own supple type of 
dirigible. 


Further Improvements in Italian Telephones. 

THE approved scheme for the reorganisation 
of the Italian Government urban telephones at a cost 
of seventy million lire has already been described in 
these columns. It is now being followed up by .a 
propozal from the Postmaster-General S. E. On. 
Calissano, to spend a further sum of 54,500,000 lire 
on the inter-urban lines and on new international 
communications. By this measure Rome will be 





connected by means of a main trunk line to the 
capitals of the various provinces, and these will, in 
their turn, be linked up by branches to the head towns 
of the departments. The use of aerial wires has, 
naturally, been reduced to a minimum in a plant 
which will embody the latest applications of modern 
electric science, and the principal feature will be a 
subterranean cable with the requisite number of 
telephonic wires and a few also for telegraphic pur- 
poses. This cable, which is estimated to cost thirty- 
nine million lire out of the total sum mentioned above, 
will probably take the following course :—Turin— 
Alexandria—Tortona; Tortona-Genoa; Tortona— 
Voghera ; Voghera—Piacenza—Bologna ; Milan—Vog- 
hera; Bologna-Venice; Florence-Leghorn; Flor- 
ence-Rome ; Rome-—Naples. The new aerial lines, 
on which an expenditure of 13,440,000 lire is expected, 
will be nearly one hundred in number, the principal 
lines being Rome-Modane, Rome—Palermo, Rome— 
Cormons, Turin—Modane, Milan—Bergamo, Naples— 
Bari, Genoa—Porto Maurizio, Milan—Brescia, Bologna— 
Forti, Venice—Treviso, Milan—Cremona, Turin—Cuneo, 
Milan—Mantua, Bologna—Ferrara, Venice—Vicenza, 
Milan—Pavia, Bologna—Ravenna, and others. It is 
proposed to take ten years over the carrying out of 
the project. 


The Aquitania. 

LauncuHEs of monster ships are becoming 
almost a commonplace ; the Olympic and Titanic, 
the Imperator and Vaterland, and, now, the Aquitania 
on Monday, 21st. of the month. The three last-named 
each exceed 900ft. in length, so that we are already 
well on the way to the realisation of the 1000ft. ship, 
which we ventured to prognosticate just over two 
years ago. Most of the features of the Aquitania are 
at present a secret, but it may be of interest to com- 
pare her leading dimensions, so far as they have been 
officially published, with those of the Olympic. The 
newer ship is 18ft. 6in. longer, and has 4ft. 3in. more 
beam, but is not quite so deep ; she has a gross ton- 
nage 2000 greater than that of the older ship, and 
carries 750 moré passengers. It is understood that 
the machinery of the Aquitania will consist entirely 
of turbines, instead of turbines and reciprocating 
engines, and although the exact horse-power has not 
been disclosed, it is understood that it will be sufficient 
to give the ship a speed considerably in excess of 
23 knots. An interesting point in connection with 
the design of the two ships is that the Olympic was 
almost entirely designed by her builders, Harland and 
Wolff, Limited, whereas the Cunard Company has 
its own staff of designers, who are responsible for the 
whole of the Aquitania with the passenger accom- 
modation and so on, though the assistance of the 
builders, John Brown and Co., Limited, was called 
in in connection with the design of the turbines in which 
they are, of course, experts. We gather, however, 
that both the builders and the owners have learned a 
lot from their experience with the Mauretania and the 
Lusitania, and that we are likely to hear no more of 
large turbine ships being laid by for overhauls lasting 
for several months, to the great detriment of the 
balance-sheet. 


Berlin Railways. 

The proposal to electrify the Berlin suburban 
railways, to which reference has frequently been made 
in these columns, has at last, after much discussion 
and strenuous opposition, been settled by the Prussian 
Chamber of Deputies. In the second and third 
readings, which took place from the 19th to the 22nd 
of the month, it was decided to adopt the suggestion 
of the committee whereby electric traction is to be 
introduced only on the two systems known as the 
‘** Ringbahn ” and the ‘‘ Stadtbahn,” and not on the 
“Vorortbahnen.” Instead of expending £2,500,000, 
as was originally proposed, the measure in its present 
form only provides for an expenditure of £1,250,000. 
The principal objection raised against the proposal 
was that up to the present sufficient experience had 
not been gained to establish the undoubted superiority 
of electric traction from a technical and economic 
point of view. It is announced also that the All- 
gemeine Elektrizitats-Gesellschaft is about to begin 
building an overhead and underground railway, for 
which it obtained a concession about a year ago. 
The line is to run from Gesundbrunnen to Neukdélln, 
and will thus form a connection between the populous 
districts in the north and south-east of the town. 
The beginning and end of the railway will be overhead, 
while the middle part will be underground, and will 
pass under the Spree. It is estimated that the total 
cost of construction will amount to about £4,250,000. 
According’ to the terms of the agreement the line must 
be completed Within five years of the acceptance of 
the project by the State, which is expected to take 
place. immediately. The existing underground rail- 
way, which runs from the east to the west of the town, 
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is also being considerably extended by the construc- 
tion ef further branch lines, while negotiations are 
taking place for lengthening the main line towards 
the west. At a meeting of the company on April 5th 
it was decided in view of these extensions to increase 
the capital from £2,500,000 to £3,000,000. 


Swedish Iron Export. 

A PROPOSAL was laid before the Swedish 
Parliament on April 5th, which will have the effect 
of increasing the output of iron ore between this year 
and 1932 by 31 million tons. According to an 
existing agreement, the State possesses the majority 
of the £2,200,000 of preference shares, while the 
Trafikaktiebolag Griangesberg-Oxelésund possesses 
the £2,200,000 of ordinary shares in the Luossavara- 
Kirunavara Aktiebolag, which owns the rich iron 
fields in the north of Sweden. Under the same 
agreement the latter company is limited to an 
output of 75 million tons of ore from Kiruna and 
18,750,000 from Gellivara between the years of 1908 
and 1932. The State receives a dividend calcu- 
lated on the amount of ore extracted and has further 
the gption of purchasing the shares owned by the 
Grangesberg-Oxelésund Company in 1932. The Bill 
that has now been laid before Parliament contains an 
additional agreement between the two parties, 
allowing the company to turn out an additional 
quantity of 21,600,000 tons of ore from Kiruna and 
9,400,000 tons from Gellivara between 1913 and 
1932. It is provided that the State is to receive a 
dividend based on the extra amount extracted. 
. The additional output will be distributed over the 
period on a graduated scale, beginning at 300,000 
tons in the present year and rising to a maximum of 
1,900,000 tons in 1921. In view of this graduation 
and of the favourable state of the market, it is not 
considered probable that this measure will exercise 
any influence on the prices of iron. 


The Proposed Rhine-North Sea Ship Canal. 
THE question of connecting the Rhine with a 
German port on the North Sea by means of a ship canal 
in connection with which various plans have already 
been drawn up is still being discussed in Germany, 
and seems at present to be further from a satisfactory 
solution than ever. On the one hand, patriotic 
societies have been formed for the purpose of promot- 
ing the idea, and, on the other hand, technical and 
commercial experts are labouring to demonstrate the 
various objections to which it is subject. A recent 
resolution of the Duisburg Chamber of Commerce 
appears to embody the general feeling of commercial 
circles in the districts which the proposed canal 
would traverse. In the first place, it states categori- 
cally that the idea of replacing such an admirable 
natural waterway as the Rhine by means of an 
‘extremely expensive canal is absurd. It argues that 
as the new canal would be fed by the Rhine the depth 
of the latter would be reduced to such an extent that 
navigation would no longer be assured for the whole of 
the year. Moreover, the cost of the latest project, 
namely, that of Herr Rosemeyer, which is estimated 
by the author himself at about £35,000,000, is con- 
sidered to be very far below the actual sum required. 
In view of the numerous attacks on the projects 
hitherto drawn up, it may be taken for granted that 
the entire question is still very far from settlement. 


The Explosions in Mines Committee’s Report. 

THE third report of the Explosions in Mines 
Committee was issued during the month. A sum- 
mary of its contents will be found elsewhere in this 
issue. Briefly stated, it disposes of the theory that 
the “‘ stone-dust remedy” if adopted in our mines 
might decrease the chance of a coal-dust explosion, 
but would increase the risk of a gaseous explosion. 
This belief was founded on some experiments con- 
ducted by Sir Frederick Abel in 1880, who thought 
he had obtained unmistakable signs that incombus- 
tible dusts such as calcined magnesia, powdered 
slate, kaolin, &c., when in suspension in a gaseous 
mixture otherwise non-inflammable could by some 
sort of catalytic action make it inflammable and 
explosive. This theory has now been shattered, and 
there is therefore one less in the number of objections 
which can be urged against the stone-dust remedy. 
It seems to have been definitely established that 
Abel’s results were arrived at because unwittingly 
he was not working with anything like a uniform 
mixture. When care is taken to secure such uni- 
formity it has been established by the work done at 
Eskmeals that; far from rendering a gaseous mixture 
more explosive, the presence of incombustible dust 
actually reduces its explosibility. It would be well, 
however, to utter a warning that, although Abel’s 
results have. been thus completely reversed they are 
not without value. They are true, as the Explosions 
Committee has shown, if the mixture be not uniform. 





In choosing to abide by Abel’s or the Explosions 
Committee’s results we must therefore decide whether 
a uniform or non-uniform condition is most likely 
to be the actual state of affairs in a mine 
gallery. Finally, the report may be commended to 
the attention of internal combustion engineers. It 
seems to point to the very important influence which 
dust in a gaseous fuel may have on the efficiency of 
an engine. 


German Military Airships. 

As was to be expected, the German Army 
Bill published at the beginning of the month, which 
provides for extraordinary expenditure amounting 
to £50,000,000 for military purposes, contains pro- 
posals for considerably strengthening the aerial 
navigation troops and increasing the supply of air- 
ships. It is proposed to form five new air battalions, 
each of which will consist of three companies of 
160 men. Each company will possess one or two 
airships, so that it will be necessary to provide about 
fifteen in the near future, in addition to those already 
inservice. Provision is also made for the construction 
of double revolving sheds for each company at Berlin, 
Hanover, Dresden, Cologne, Dusseldorf, Darmstadt, 
Mannheim, Metz, Lahr, Friedrichshafen, K6nigsberg, 
sraudenz and Schneidemiihl. If this portion of the 
Army Bili be accepted by the Reichstag—and there 
is no reason to suppose that it will be rejected—the 
German army will before long possess an imposing 
array of about twenty-four thoroughly equipped 
airships. It must also be remembered that, as 
anounced last month, it is furthermore proposed to 
construct ten naval airships in addition to the Zep- 
pelin already in the possession of the German navy. 


Shooting in the Navy. 

THE Blue-books which deal with the shooting 
and battle practice in the Navy during last year were 
published towards the end of the month, and are 
summarised in another column. Of recent years it 
has been becoming increasingly difficult owing to 
changes in conditions and for other reasons for the 
layman to form from these books, which are issued 
annually, any sort of idea as to whether the shooting 
in our Navy is improving or not. In former years, 
even, when the conditions remained the same from 
year to year, there used to be very considerable varia- 
tions in scores in the case of sister vessels, which 
were explained away, no doubt satisfactorily, by the 
fact that the weather conditions under which the 
trials were carried out were not the same for both 
vessels. Still, it was possible to see whether the 
general average went up or down. Now-a-days this 
is not possible. All that can be told with certainty 
is which vessels scored the highest number of points 
during one year, and only in the Blue-book dealing 
with battle practice is any mention made of weather 
conditions. To the Navy man, doubtless, the figures 
as published convey a large amount of information ; 
but to others these figures must be well nigh mean- 
ingless. We are firmly convinced that the standard 
of shooting in our Navy is improving; but whether 
this is so or not cannot be ascertained, satisfactorily 
at all events, from these annual Blue-books. There 
may be good reasons for the ambiguity which 
certainly exists, but if there be not, then we sug- 
gest that, in future reports, details as to size of target, 
range, type of weather experienced, &c., be embodied 
in every instance, so that it may be possible to 
form a conception of the general progress. 


The “ Vaterland.” 

The new steamship Vaterland of the Ham- 
burg—America Line was launched at Hamburg on 
April 3rd. The Vaterland, which is being built by 
the firm of Blohm and Voss, is 905ft. long, 100ft. wide, 
and 63ft. deep, and is a sister ship of but rather 
larger than the Imperator, built in the Vulkan Yard. 
The latter ship, which was launched last summer, has 
just been completed, and has experienced some 
troube on her trial trips. The Vaterland will be 
fitted with turbines supplied with steam by water 
tube boilers, and will have an average speed of 224 
knots. Her weight at launching attained the high 
figure of 31,000 tons. As was to be expected, special 
attention has been devoted to the arrangements made 
to secure safety at sea. In addition to the transverse 
bulkheads and a longitudinal engine-room bulkhead, 
there are also numerous longitudinal air-tight divi- 
sions. A greater protection is also furnished by side 
bunkers amidships. The wireless telegraphic appara- 
tus will have such a long range that the steamship 
will be almost permanently in communication with 
land ; eighty-three lifeboats with a total capacity for 
5900 persons are to be provided, while the steamer 
will have accommodation for 5700 persons, including 
the crew. 





RAILWAY CONCESSIONS AND CONTRACTS IN 
CHINA. 


(By our Special Commissioner in the East.) 


THE matter of railway concessions in China to 
foreign Governments is now a thing of the past, 
Up till quite recently it was possible for a foreign 
Government to obtain as compensation for some 
consideration, political or otherwise, or as a set-off 
against some concession to another Power, the pre. 
ferential right to build a railway or railways in 
certain parts of China. In 1898 there was a scramble 
among the Powers for rights of this kind, and these 
were obtained in certain localities supposed to be 
the “‘ spheres of influence ” of the respective Powers, 
These spheres of influence were more or less clearly 
defined, that of Great Britain being the Yantze Valley. 

Then came the policy of “The Open Dovr,” 
which was supposed to take the place of that of 
spheres of influence. Every nation was, under this 
new idea, propounded by Mr. Hay on behalf of the 
United States, and acceded to by all the great Powers, 


to have equal rights everywhere in China in the mater 
of railway building as well as trading generally, 
The result was that the Yantze Valley was exploited 


on the open-door principle, but none of the other 
spheres were affected by it, for the simple reason that 
all the Powers concerned, except Great Britain, refused 
to allow their respective spheres to be shared so far 
as railways were concerned. 

The position therefore became one of Britain 
allowing its sphere of influence to be exploited by 
anyone who insisted on doing so, and, in turn, being 
herself denied reciprocation in any other quarter, 
Hence we find railways being built by other than 
British concerns in the Yantze Valley, but no British 
capital or company engaged in this work elsewhere 
in China. After much patience and long negotiations, 
Lord ffrench, in 1907, obtained a contract for Messrs, 
Pauling and Co. to build some 800 miles of railway 
in Manchuria. Japan protested, and, although the 
contract was signed by the Viceroy of Manchuria, 
it was impossible to carry it into effect. There was 
no open door for Great Britain, except in the Yantze 
Valley, and there the open door principle has operated 
almost to her own expulsion. 

It has been realised for some time that foreign 
Governments will or can no longer obtain concessions, 
and those lately dealt in have been arranged between 
the Chinese Government and private combinations. 
Therefore in order to obtain railway rights there must 
be a strong financial association. It is useless to 
expect orders for railway material from any source 
in China where the influence of control] is not in 
favour of placing such orders in the country to which 
you belong. And, to bring it closer, it is almost 
useless to tender for such orders unless there are 
strong reasons, other than quality and price, for 
placing it with you. In the case of railways built by 
British capital there is always a certain percentage 
of orders given to firms in other countries than 
England, but where capital from any other country 
but Britain is employed every order goes to the 
country supplying the capital. You can find American 
engines or German rolling stock on any British-built 
line in China, but you will find no British locomotives. 
nor rolling stock on a line built by German money. 
The thing is so universal as to be proverbial. Here, 
again, is the open door in British spheres, although 
there is no open door elsewhere for the British. 

This condition of things is the result of the com- 
position of the financial concern which undertakes the 
building of the line. German engineers are mixed up 
with German finance, and it is understood that the 
orders go to the firms interested. The British and 
Chinese Corporation is made up of financial houses 
only, and there is no engineering influence in its 
constitution. When this is considered it is not so 
much to be wondered at that occasionally an order 


; is placed outside the British Isles as that so many are 


placed there. 

There are other factors at work, such as industrial 
banks in Germany, but these grow out of the com- 
mercial interests represented in the big financial 
concerns. 

China is not to be treated like any other country, 
for in its size and fixed habits it is unlike all others. 
Things must be done here on a huge scale or not at all. 
You must get a grip and keep it, and that can only 
be done by initiating some large business or taking 
a hand in doing so. 

The British Engineers’ Association has as its avowed 
object the securing of trade in China. This is not to 
be done by a number of firms paying an annual sub- 
scription for the securing and circulating of a volu- 
minous correspondence, which, more than likely, is 
ancient history to those in Peking before it reaches 
London. Nor can it be done by appointing an agent 
to reside in Shanghai or Peking. It can only be done 
by the creation of the nucleus of a powerful financial 
concern which will first of all secure contracts for the 
building of railways or initiate some other industrial 
enterprise. These things done, the control of the 
orders is in its own hand. This is no new doctrine. 
I have preached it for years, and have had only the 
mortification of seeing it ignored by my own nation 
and practised by its competitors. The British 
Engineers’ Association is mentioned because in it there 
seems the root of the matter. If it is developed 
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on these lines Britain can command almost any 
trade she pleases in China. If not, the nations which 
have already adopted these. effective measures will 
continue to progress while she declines. If the 
Association would extend its membership to railway 
contractors and others who could help in the matter 
initiative it would probably be better fitted to 
move along the lines indicated. 
| send with these notes the first translation of the 
\andate referring to the General Railway Company of 
the Republic of China. By this it will be seen that a 
new era is to be entered upon in railway construction 
and eontrol. This company is the creation of Dr. Sun 
Yet Sen for the purpose of exploiting his ideas about 
railway policy in China, It is not actually a commercial 
company, but will probably assume the form of a new 
(Government department. At present the railways 
are controlled and administered by the Board of 
Posts and Communications, and this is looked on 
by some as an attempt to supersede this body. In 
any ease all future railways are to be undertaken, 
pr ovided for, and managed by this company, whatever 
form it assumes, Dr. Sun has a big railway scheme, 
and is determined to develop it. By this Mandate 
the President and Council have given him his oppor- 
tunity, and it remains to be seen how he will use it. 
The document is of much importance, and, when 
cenerally known, will evoke much discussion. 


ot 


Translation from Advance Sheet, Official Gazette, 
March 3st, 1913. 


MANDATE OF THE PROVISIONAL PRESIDENT. 
lhe Advisory Council having passed the by-laws of the 
General Railway Company of the Republic of China, I, the 


President, in accordance with Statute No. 30, hereby promul- | 


vate the same. 
Seal of the President. Date, March 31st, 1913. 
Counter-signatures Premier, CHao PiInc-CHuN. 
Minister of Communications, 
Cu’1-CH’IEN. 


Section or Laws. No. 2. 


By-LAWS OF THE GENERAL RAILWay COMPANY OF THE REPUBLIC | 


OF CHINA. 

1. The General Company is organised in conformity with the 
Presidential Mandate dated September 9th, 1912. With the 
exception of finished or unfinished lines under Government 
management or for which contracts have been signed, or for 
the building of which provision has been made in preliminary 
agreements on record, all of which come under the category 
of lines to be carried out under the direct management of the 








Ministry of Communications, and lines for which other companies | 


have secured the franchise from the Government and which 
should be left in the hands of those companies, the General 
Railway Company shall have full powers to undertake to provide 
for and manage all the trunk lines of China. But when trunk 
lines are projected the Government must be consulted and its 
assent thereto be obtained. 

2. The General Railway Company in addition to all rights 
and privileges enjoyed by corporations in general under the 
laws has the following special rights : 

(a) The right to make regulations regarding the lines 
specified in Clause 1. 
(6) The right to undertake Chinese and or foreign loans 
for the lines specified in Clause 1. 
(c) The right to exercise control over the management of 
the lines specified in Clause 1. 
right, in addition, to manage all important 
industries belonging to the lines specified in 
Clause 1. 
right to manage all matters connected with the 
acquisition of Government land or the purchase 
of private land required for building the lines 
specified in Clause 1. 

3. In the case of lines not belonging to those specified in 
Clause 1, should the Government or the original concessionaire 
be willing to give them over to the General Company to be 
carried out, the General Company may undertake the same. 

Lines other than those specified in Clause 1 may be under- 
taken by other companies in accordance with the regulations 
laid down by the Government, but such lines shall not be 
prejudical to the interests of the lines undertaken by the General 
Railway Company. ; 

4. In the case of lines built by the General Railway Company, 
the date of commencement of work, the date of their completion 
and date of opening for traffic should be reported to the Govern- 
nent for registration at the time their construction is decided 
upon, and in the event of the commencement of the work being 
delayed beyond the specified date the Government has the right 
to take other means to put the work in hand unless the delay 
in carrying out the matter was the result of unavoidable causes, 
and that permission to extend the time was obtained in advance 
from the Government. 

In the case of lines under the General Railway Company, 
which, in the opinion of the Government, are essential for defence 
or military purposes and which should therefore be built first, 
the Government may set a period and command the company 
to carry out the matter within the said period, and in the event 
of the company not being able to carry out the matter within 
the period set, the Government may proceed as in the last 
clause. 

5. The Government shall do its utmost to afford protection 
and assistance to the General Railway Company’s lines. 

6. The lines under the management of the General Railway 
Company should eventually revert to Government ownership. 
As regards the time limit for the General Railway Company’s 
management and the method of taking over by the Govern- 
ment, &c., the General Company should observe the provisions 
governing commercial companies in general. 

As regards present and prospective laws relating to railways 
and cognate affairs with the exception of such special provisions 
as are herein set forth, the General Company shall strictly observe 
the same. 

7. The General Railway Company when making loans or 
raising capital by shares, no matter whether they be Chinese 
or foreign, shall obey the laws of the State, and also enjoy the 
benefits secured by the laws of the State. As regards loans 
which must be guaranteed by the Government, the proposed 
contracts should be reported to the Government for approval. 
As regards regulations for share capital, if shares by foreigners 
are concerned, the Government shall be notified for its decision. 

No matter what manner of person may invest capital in the 
Government Railway Company, the Government recognises 
only the company direct. 

8. Whenever the Government deems that military require- 
ments necessitate its taking over the General Railway Company’s 
lines or its exercise of preferential rights therein or when 
needed for ordinary transport of troops or police, stores, emi- 
grants, relief purposes, mails, &c., the matter of reductions 
in rates or free passes shall be arranged in accordance with the 
rules governing ordinary merchant railway companies. 

9. The various regulations as to rates or the Government 


(d) The 


(e) The 





Company’s lines shall be reported to the Government for 
registration, and the Government may exercise control regarding 
what shall be the highest and lowest freight rates. 

10. The General Railway Company may not be transferred 
as a whole to another company, and in case any portion of its 
rights are transferred the Government sanction may be obtained. 

11. The General Railway Company may draw up various 
regulations based upon these by-laws, but they must be reported 
for registration to the Government. 

12. In the event of these by-laws being found to contain 
serious drawbacks, the Government in consultation with the 
General Company may amend the same, or the Government 
Company may request the Government to frame a motion to 
this end, and the amendments be made after the Cabinet has 
voted upon it. 

13. These by-laws shal) have effect from the date of their 
promulgation. 





A FRENCH DIESEL ENGINE. 


ALTHOUGH the general features of the Sulzer 
Diesel marine engine are pretty well known to our 
readers, we venture to deal with it again, as we are 
now able to discuss many minor details in a manner 
which has hitherto been denied us. For we had 
recently, at the works of the Forges et Chantiers de 
la Mediterranée at Havre, the pleasure of meeting 
Monsieur Bezin, who is an enthusiast, and who gave 
us a most delightful exposition and explanation of 
all the features of this engine. 

At the Forces et Chantiers the usuel Sulzer con- 


place downwards towards the shaft, so that it cannot 
affect the clearances or the valve setting. It should 
be said here, by the way, that the drawings illustrat- 
ing this article are to some extent diagrammatic and 
should not be taken as representing either the scale 
or the methods of construction actually adopted in 
all cases, but they serve to show the principles of 
working of the various parts. As the engines are 
designed for work on submarines, the limitations in 
the head room necessitate the use of trunk pistons, 
which have been adopted in this case. The scavenge 
pump is driven off its own crank pin at the forward 
end of the engine and the valves are automatic, so that 
the link reversing gear by which we were so much 
struck on the Monte Penedo is missing, and no means 
of reversing are necessary ; the same holds good of the 
three-stage compressor, which is driven by the usual 
Sulzer balance arrangement. The scavenge air 
enters through two rows of ports at the bottom of the 
cylinder, the lower row being controlled by the 
passage of the piston, the upper row by a valve in 
the air pipe operated by a cam on the cam shaft. 
This double row of ports allows the scavenge to begin 
after the exhaust has released the greater part of the 
pressure in the cylinder, and to continue after the 
exhaust ports are closed by the passage of the piston, 
so that a full charge of air is entrapped by the piston 
on its upward stroke for compression. This method 
cf port seaveng'ng in plece of what might be termed 
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struction of the cylinders and framing has been 
followed, with separate cover and with the steel 
columns extending from the top of the cover right 
through to the bed-plate, so as to relieve the cylinder 
casting of longitudinal stresses. This in the Sulzer 
arrangement is especially desirable owing to the two 
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rows of ports round the liner for exhaust and scavenge, 
which would probably render it positively unsafe to 
trust to the cylinder for longitudinal strength. 
Another fact which results from these steel columns 
extended right down from the top of the cover is that 
all the expans‘on of the cylinder and cover must take 


valve scavenging has apparently been found to be 
satisfactory, though a great deal depends on the 
careful and accurate shaping of the ports, which 
cannot be gathered from the drawing. The great 
merit, in our opinion, is that by allowing the valves 
to be removed from the covers the number of holes 
in the cover is reduced, so that a point which consti- 
tutes one of the greatest sources of weakness in a 
Diesel engine is eliminated. The pumps for circulat- 
ing the water through the jackets and the pistons 
and the bilge pump are all driven by levers off the 
scavenge pump connecting-rod. 

Now let us come to the reversing gear, which 
always forms the piéce de résistance in descriptions of 
the modern Diesel engine. Although it is a Sulzer 
engine of which most details are Messrs. Sulzer’s 
own design, we shall not attempt to discriminate 
between the original features and those which have 
been introduced by the Forges et Chantiers, but shall 
treat the whole as being the Forges et. Chantiers’ 
design. Firstly, let us take the well-known point 
of the part rotation of the cam shaft in relation to 
the crank shaft to give the setting of the cams for 
reverse direction of rotation of the engines, and here 
we must go over ground which we covered to 
some extent in dealing with the M.A.N. engine—see 
THE ENGINEER, December 15th, 1911, page 612. 
As is well known, the fuel valve opens some 7 deg. 
before the top dead centre and closes some 32 deg. 
past the top centre, as shown in the diagram Fig. 2, 
so that if the cam shaft is rotated backwards through 
25 deg. its setting will then be correct for the oppo- 
site direction of rotation as far as the fuel valves are 
concerned. Unfortunately, however, the scavenge 
valves, which are operated from the same cam shaft, 
require a greater range of movement, amounting to 
some 41 deg., so that if the cam shaft is rotated to 
suit one it would not suit the other. The Forges et 
Chantiers therefore rotate the cam shaft so as to suit 
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the scavenge valves and alter the setting of the fuel | 
valves independently by an arrangement which is also 
used to vary the amount of opening of the fuel valvesto 
regulate the injection of the fuel. This arrangement 
allows of a variation in the time of opening of the fuel 
valve of from 5 to 16 per cent. of the stroke after 
the top centre, with corresponding increase in the 
lift of the valve.. The maximum in each case is, 
of course, used for the highest speeds, though it 
also helps in cases where specially heavy oils are 
being employed ; a still further means of adjustment 
can be obtained by varying the pressure of the injec- 
tion air,so that the range is very considerable. This 
variation in setting is effected by holding the foot 
of the link A, Fig. 3, which suspends the fuel valve 
roller from its rocker B by a short link C on a short 
arm on the shaft H, so that it can be swung across the 
centre line of the cam shaft, which has the same effect 
as if the cam shaft itself had been rotatéd to a lesser 
degree. Now that this is made clear the operation of 
reversing can the more easily be followed. There are 
two operations necessary to reverse ; the first is to 
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excentric K, Fig. 3, which is connected to the shaft 
H, which carries the arm connected to the link C on 
the foot of the fuel valve link A mentioned above ; 
this movement shifts the rollers sufficiently far across 
the centre of the cam shaft to make up for the incor- 
rect setting of their rollers, as already described. 
Now, the cams are set in their correct position for 
going ahead, but the fuel valve rollers are not in 
contact with their cams, the rockers of the fuel 
valve and starting air valves being mounted 
excentrically to each other on shafts D D’, Fig. 6, 
in the usual manner, D being for one pair o* 
cylinders and D' for the other pair. The next step, 
then, is to turn the hand wheel W, Fig. 6, from the 
stop position to that which puts the four cylinders 
onair. This is brought about by means of a disc M, 
Fig. 5, with two cam paths cut in it and mounted 
on a shaft N through which the shaft R runs; 
one of these cam paths is for the forward pair of 
cylinders and the other for the after pair of cylinders. 
The first position of the cam paths rotates the top 
shaft D and swings the fuel and air valve rockers 
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direction of the cam paths, raises or lowers the 
lever V according to whether the rollers are required 
to be in contact or clear, Similarly, when the revers- 
ing lever L is moved to ahead or astern position it 
not only alters the cam shaft to the required setting, 
but it also, through the lever Y and a wedge bloc 
connected to it, slides the cam block into the corre:; 
position to operate the air distributing valves for t}.c 
required direction of rotation. There is a misleadi;,. 
appearance of simplicity in part of the above arran: 
ment, in that the air valve rockers have no roller 
link, though this is more than counterbalanced by 1 
extra cam block and the distributing valves—t}, 
is, as far as appearance alone goes. But we mv: 
look further into this arrangement and see what |: ; 
been the object of the designer before proceedi). : 
to criticise. Monsieur Bezin pointed out that th. 
air starting valves, running as they do in the h. « 
cylinder heads and being exposed to the hot gases, i). 
liable to stick, or, at all events, to become leaky, 
The former would render the cylinder inoperati~ 
when starting up or when running, and under th: 
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Figs. 3, 4, and 5—VERTICAL SECTIONS AND VALVE GEAR OF F. AND C. MARINE DIESEL ENGINE 


shift the reversing’ lever L, Fig. 6, from neutral into 
the ahead position ; this alters the relationship of the 
cam shaft to the crank shaft, as has been mentioned, 
not, however, by the usual method of lifting the 
vertical driving spindle in the skew gearing ; but here 
the vertical spindle is in two pieces connected together 
by a sleeve E, Fig. 4. The lower part of the vertical 
spindle has a pin F in it, which slides in a vertical slot 
in the sleeve, while the other part has a corresponding 
pin G, which slides in a slot cut diagonally in the 
sleeve. The reversing lever then, through the 
shaft R and the lever P, simply lifts the sleeve E, 
which has no effect on the lower part of the spindle, 
but the diagonal slot in the upper part causes the part 
to revolve slightly relatively to the lower one; thus 
the work required to be done by the lever is less than 
if the spindle itself had to be I fted, and the move- 
ment of the lever entails very I'ttle labour. When 
the two shafts are in their correct relative positions a 
pin S on an arm on the end of the shaft. R passes 
beyond the slot T in the lever P, so that continued 
movement of the reversing lever has no further effect 
on the sleeve, but it continues turning the small 


over so that the rollers of the former come into con- | 
tact with their cams, and it should be noted here that 
there are no rollers directly fitted on the air valve | 
rockers but in the position indicated, a pin O, Fig. 6, 
projecting from the end of the fuel valve rocker | 
engages the air valve rocker and holds the air valve 
open all the time—it does not open and close in accord- 
ance with the requirements of the piston position. | 
Air would therefore be free to enter the cylinder | 
throughout the revolution if it were not for the | 
existence of four little distributing valves J, Fig. 5, | 
mounted in a casing Z level with the cam shaft. | 
These distributing valves are operated by eight | 
special little cams—four for ahead, four for astern— 
on a sliding block on the cam shaft, and this block | 
can slide longitudinally so as to bring the correct | 
cams in contact with their rollers for the desired | 
direction of rotation ; here, too, it should be noted | 
that in order to put the distributing valves out of | 
action and also to allow the cams to slide, the rollers 
must be lifted clear, and this is done through the 
usual excentric mounting of the rockers by the move- 
ment of the hand wheel, which, acting under -the 


latter conditions might lead to an accident owing to 
unconsumed fuel being blown back into the air bottles 
and exploding, while the leak in the valve would 


| certainly lead to a reduction in compression and reduce 


efficiency. Furthermore, leakage of air past the 


| starting valve would allow the accumulation of air 
in the cylinder at a pressure higher than that of 


the atmosphere so that the compression pressure 
would be increased greatly beyond the normal, and 
this has undoubtedly been the cause of accidents in 
the past, and the M.A.N., among others, have recog- 
nised the danger and provided against it in much the 
same way as the Forges et Chantiers. The existence 
of the distributing valves limits the amount of the 
leak to the contents of the air pipe and valve chest 
and absolutely prevents any. fuel passing back into 
the air bottles. That is the first purpose of the 
designer ; it is a safeguard, and as such it is valuable, 
Beyond this, however, when starting up, the whole 
volume of the starting valve chamber and the length 
of the pipe up to the distributing valve is added to 
the compression space, so that the compression pres- 
sure in the cylinder is reduced from 500 Ib. to avout 
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380 Ib. per square inch, and the engine is much easier 
to start on air. It will, of course, be understood that 
if the main starting air valve were to leak it would 
hardly be likely to be a big enough leak to reduce the 
compression in the cylinder sufficiently to prevent 
combustion taking place. This reduction in com- 
pression is no doubt a fortuitous advantage, but it 
is a considerable one, so considerable, indeed, that in 
the Bukh engine a special valve and chamber are 
actually added to the engine to allow of this reduction 
in pressure when stating up on petrol, which in that 
ernine is used instead of air. Theoretically the 
Forges et Chantiers design is, however, a better one, 
in that existing parts are used, although in actual 
practice the Bukh engine would also have to have 
some such arrangement for air starting if it were not | 
designed to be started on petrol. At all events, we | 
think that the additional expense and complication 
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involved are well worth it in view of what they are 
designed to achieve. 

Now to return to the movement of the hand wheel. 
In the first position both the cam paths of the disc 
coincide and shift the rockers of the fuel valves 
and air starting and distributing valves so that all 
four cylinders are on air and the engine starts up. 
The next movement of the wheel shifts the cam paths 
round into a position in which they do not coincide, 
and this results in turning the rockers of two of the 
cylinders to the previous or stop position, whereas 
the other two cylinders are put on to oil and the air 
is shut off so that the engine starts running with only 
two cylinders at work. This position is suitable for 
slow-speed running and no air is being wasted in 
the other two cylinders. The next movement of 
the wheel causes the two cam paths again to coincide 
and all four cylinders are on oil and the engine is at 
full speed ; the next movement of the wheel brings 
the engine back into stop position; the reversing 
lever can then be turned to the neutral position if 
desired. It should particularly be noted that only 
when the wheel is in the stop position with the oil 
supply entirely shut off can the reversing lever 
he shifted at all between ahead and astern, so that 
the man in charge cannot possibly make the mistake 
of trying to stop his engine by the reversing lever. 
Che lever can, however, be moved slightly beyond the 
“head position or beyond the astern position whatever 
the position of the wheel, and this only affects the 
excentric K on the same shaft, which, as we have 
said, swings the fuel rollers across the cam shaft centre 
and so regulates the fuel injection. Thus there is 
only one wheel and one lever to be operated. Put 
the lever ahead or astern as required, then turn the 
hand wheel almost continuously through its consecu- | 
tive positions till all four cylinders are on oil and then 
adjust the fuel valve opening on the lever. If only a 


point to which we have before drawn attention did 
not arise, and the reversing lever were moved in a 
to-and-fro direction instead of across the body we 
should have nothing but praise for an arrangement 
which is otherwise admirable. It is to be noted that 
for submarine work it is absolutely necessary for the 
reversing arrangements to be situated at one end on 
account of the lack of space athwartships. 

In addition to the above arrangements for control 
there is a link X, Fig. 3, carried on an arm on the shaft 
D, and when this shaft is in the position to put the 
air starting valves in action the link X lifts the suction 
valves of the two fuel pumps of the cylinders con- 
cerned, that is, the two cylinders which are due to 
be put out of action when the hand wheel is moved 
into its second position. Thus the oil cannot possibly 


reach and flood the fuel valves of these two cylinders, 
however long they may have to be running idly. 
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The weights themselves, indeed, act directly on a 
curved lever, the other end of which operates the 
suction valve. 

This practically exhausts the points of interest in 
connection with the valve gear, and we will now 
mention indiscriminately little points of interest 


| that struck us in conversation with M. Bezin when 
| examining the engine. 


For instance, we were rather 
interested by the impression which the Nuremburg 
accident has made upon the builders of these—and, 
in fact, of all—Diesel engines, even though that 
accident was the result of a most unfortunate and 
extraordinary concatenation of circumstances such 
as is not likely to recur. This impression was evi- 
denced by the fitting of drain cocks in the scavenge 
air receiver piping, so that no oil can accumulate 
therein to furnish the basis for another explosion. 
The impression having manifested itself in this way, 
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There is no such fitting on the pumps of the other 


| we were very much surprised to see that it had not 


two cylinders, as they will never have to run for very | gone to the extent of fitting relief valves also on this 
long on air, but there is a small spindle below their | pipe—although big relief valves are now fitted in 


suction valves which has two cams at an. angle of 
90 deg. to each other, and this spindle can be set by 
hand so as to put the suction valve of either of the 
pumps out of action if it is desired to have one of the 
cylinders inoperative for any reason. This also, 
in conjunction with the suction valve disengaging 
gear of the other two cylinders, allows of either one, 
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two, or three cylinders being entirely put out of action, 
only one being left on duty. if so desired, though we 
hardly think the result would be very satisfactory. 
Still it offers the possibility, and no doubt it is partly 
with this object that four separate fuel pumps are 
used instead of only one for all four cylinders. Then 
there is a centrifugal governor fitted on the cam 
shaft itself, a position which we cannot recall having 
seen before. It. has the advantage that it puts the 
governor close to the suction valve which it is required 
to operate, and so a lot of links and levers are saved. 


ithe latest pattern of Nuremburg engines—and, 
| further, that relief valves were not even fitted on the 
| cylinders themselves, though called for by the Bureau 

Veritas. Monsieur Bezin had a reason to advance 
| for this omission, stating that unless the valves are of 
| very large size the damage would be done before they 
| could give the necessary relief, as pressure is deve- 
|loped almost instantaneously. There appears to 
| us to be some foundation for this opinion, as we our- 
| selves have been present when a cylinder cover was 
| cracked by an excessive explosion pressure, in spite 
| of the relief valves lifting with a terrific bang. Whether 
this be so or not, we do not like to criticise any arrange- 
ment which is a matter of opinion and which is the 
result of due deliberation, even though the conclusions 
come to may not agree with ourown. We came across 
here again the carefully thought out water pipe 
arrangement for cooling the pistons which we men- 
tioned in dealing with the Monte Penedo, and in the 
light of the experience of the Forges et Chantiers 
we must admit that it appears to be a case of the proof 
of the pudding being in the eating. In this design 
the internal pipe is arranged in the form of a jet so 
| as to throw the water clear of the sliding surface of 
the pipes, and so far from any attempt being made to 
have the two tubes a close and water-tight fit in each 
other, they are quite slack, so that wear does not take 
place, while leakage is almost encouraged ; very great 
care is, however, taken of that leakage, and by very 
carefully designed chambers and overflow pipes 
every drop is taken possession of and quietly directed 
to a place where it can do no harm, namely, into a 
funnel outside the crank case where it is under obser- 
vation. M. Bezin informed us that not a drop of 
water ever gets into the inside of the crank case, A 
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aimiculty which we have had mentioned to us two or 
three times lately while in conversation with Diesel 
engine builders using trunk pistons is that of pre- 
venting an excess of oil from getting on to the walls 
of the cylinders, and here, to provide against this, 
not only are baffle plates fitted over the crank webs 
with a slot just wide enough to pass the connecting- 
rods, but a thin and flexible dished plate is fixed on 
the bottom of the piston, the turned-up edge of which 
being a good fit in the cylinder will act as a scraper 
ring, and this is found to do its work admirably. We 
note, too, that the oil service is supplied with a dupli- 
cate filter, the delivery being switched over from one 
to the other by a two-way cock, so that one can be 
cleaned out without stopping the engine; this is a 
very obvious thing to do, but it is only just becoming 
general practice. 

We cannot help concluding with a few words about 
the experience of the makers with Diesel engine con- 
struction. For some years they have been considering 
the question, but it was only in July, 1911, that they 
began the construction of this their first engine, a 


four-cylinder two-cycle single-acting engine with 
cylinders 310mm. diameter by 460mm. stroke. 


Sulzer’s furnished them with all the drawings and a 
considerable amount of information, and two draughts- 
men went to Winterthur to pick up what they could. 
Construction was then begun and the whole of the 
work, including casting, machining, erecting, adjust- 
ing, and testing was carried out by the Forges et 
Chantiers in a total period of fourteen months. 
They would not be helped in overcoming their diffi- 
culties, on the ground that what they found out for 
themselves they would know very much better than 
what they would be able to pick up from watching 
strangers do the work. In spite of this the engines 
have run well on the bench and given 380 horse-power 
at 250 revolutions per minute with a mechanical 
efficiency of 76 per cent. and a consumption of 0-495 Ib. 
per brake horse-power. Then, almost, it would seem, 
by way of a jest, they tried the engine right out to 
see what she could really do, and the result was that 
for half an hour she took an average overload of 50 per 
cent. and gave 550 brake horse-power at only 260 
revolutions per minute, an increase of 10 beyond the 
normal speed. This somewhat remarkable result 
was achieved by piling up the injection air to a pres- 
sure of 75 kilos. per square centimetre—1066 lb. per 
square inch—and piling in the fuel—solar oil—till 
the maximum pressure as shown by the diagrams 
was 5] kilos.—725 lb. per square inch—see Fig. 7— 
which gave a mean indicated pressure of 8-25 kilos. 
—118 lb. per square inch—not quite so high, certainly, 
as on the Eavestone, but the conditions were probably 
a good deal more severe on account of the higher revo- 
lution speed. For this overload test the mechanical 
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efficiency was found to have risen to 82 per cent., 
while the consumption was 0-550 lb. per brake horse- 
power. This result is very creditable for a first engine, 
and it is hardly to be wondered at that the firm has 
now received orders for four sets of 900 brake horse- 
power engines for submarines for the French navy. 
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A PATENT has been granted to an American engineer 
for making manganese steel. His object is to avoid the 
loss of manganese resulting from charging steel scrap 
containing 11 to 14 per cent. of manganese in the ordinary 
way, since nearly all the manganese must be oxidised 
before any carbon can be eliminated. He melts this 
scrap in an electric furnace, covering it with a bath of 
decarbonised iron, thus protecting the scrap while fusion 
is proceeding. The ordinary charge of an open-hearth 
furnace can be worked down to 0.15 per cent. carbon, 
and the manganese steel scrap thrown into this bath ; 
or the scrap can be heated in the furnace to not more than 
red heat and then covered with molten iron of the above 
carbon content. 


LOCOMOTIVE AND TRAIN ACCELERATION. 
By LAWFORD H. FRY. 
No. I, 

TuHE problems connected with the acceleration of 
a train are of considerable interest to the locomotive 
engineer, but hitherto the methods proposed* for 
their solution have involved the graphical integration 
of one or more curves.t This process, though 


fairly simple, is cumbersome, and cannot be carried 


out without the aid of drawing instruments. To 
avoid this difficulty, the direct method described 
below has been developed. Fig. 2 and Tables IT. 
and IV. reduce the solution of any acceleration or 
momentum problem to a process of simple multipli- 
cation and division. 


As an example of the problem to be solved, and 


an illustration of the method of using the figures 
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and tables, take the following case :—-A locomotive 
having the dimensions (A) of Table I. is to haul a 


TaBLe I.—Dimensions of Locomotives. 
Locomotive. A. B. 
Type . oo ss «2 £60 4-§-2 
C ‘ylinders : Number .. Four Two 
Diameter l6in. 22in. 
Stroke . 26in. 28in. 
Driving wheel diameter 75in. 74in. 
Boiler pressure .. 180 Ib. per sq. in. 200 Ib. per sq. in. 
Total heating surface.. 2507 sq. ft 3750 sq. ft. 
Rated tractive force 27,150 Ib. 31,100 Ib. 
(m.e.p. = 85 per = 12.1 tons 
cent. boiler pressure ) 
Boiler factor = 
rated trac. force (Ib). 10:8 8.3 
heating sur.-(sq. ft.) 
Weight in working order : 
On all driving wheels 59 tous 145,000 Ib. 
Total locomotive 77 tons 224,000 Ib. 
Tender (average ) 38 tons 146,000 Ib. 
Loco. and tender 115 tons 370,000 Ib. 


train of 250 tons (2240 1b.) on a line having the 
profile shown in Fig. 4, that is to say, three miles of 
level track, and then the following gradients :— 
2-1 miles of 1 per cent. up, 2-3 miles of 1 per cent. 
down, and then a mile of 
3 per cent. up. The train 
is to start from rest, and 
it is required to know the 
speed and times at all 
points along the line, or, in 
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other words, to construct the curves B and C of 
Fig. 4. 


Consider first the elements of the problem. The 


mass of the train as a whole, engine, tender, and , 


vehicles, is acted by the following forces :—(1) The 
tractive force of the locomotive tending to accelerate 
the mass. (2) The train resistance opposing motion 
and tending to retard the mass when in motion. 
(3) The force due to the weight of the train when on 
a gradient. This force on an up-gradient tends to 
retard, and on a down-gradient to accelerate the for- 
ward motion of the train. 

It is required to determine the motion resulting 
from the action of these three forces on the train. 





* “The Speed -~ fever Problem,” by G. American 
Engineer, November, a Se - 4 and Hetaniation Diagrams 
for Trains,” by se Ming W. E. Iby, Transactions Institution of 
—— Engineers, October, i912, THE ENGINEER, November Ist, 


‘: alias writin = — 5 author has seen an article in the Railway 
Age Gazette, by Bach, in which the graphical integration 
is avoided, but the mt ie 3 pte an will be found more convenient. 


Suppose that the weight of the train is W pounds, 
and that the resultant of the forces amounting, say, 
| to F pounds gives the train an acceleration of a feet 
per second per second. Now, if the train, as would 
be the case if it were to fall freely under the influence 
of gravity, were acted upon by a force of W pounds, 
| that is, by a force equal to its weight, the acceleration 
would be that of gravity, which is 32-2ft. per second 
per second. Then, as acceleration is always pro- 
portional to the force producing it, a force 


of one 
32-2 
pound would give the train an acceleration of “Write 
per second per second, and the acceleration produced 
by the force F will be 


F 
a = 32-2 Sitees Weare 41) 
WwW 
Now, it is convenient to express the force accelerat- 
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Fig. 3 
ing the train as a percentage A of the weight of the 
train, so that A 100 and equation (1) then 


becomes 
a = 0-322A. (la) 
The usual formule for accelerated motion show 
that if a constant rate of acceleration of a feet per 
second per second be maintained, the time ¢ in seconds 
required to increase the speed from v, to v. feet per 
second will be 


t=" — (2) 


and the distance 8S in feet covered in this time will be 


SPEED AND TIME CURVES FOR “A” 


WITH 250 TONS (2240 LBS) BEHIND THE TENDER, 


STARTING FROM REST ON THE PROFILE SHOWN 





ae vo? (3) 


2a 

In locomotive work it is usually more convenient 
to express speeds in miles per hour instead of in feet 
5280 __ 1.468tt. 
3600 
per second. Hence, V miles per hour is 1-465 V feet 
per second, and if V miles per hour be the same 
speed as v feet per second, 

S| 3 Ce ream fc 2, 

Then, inserting in equations (2) and (3) the values 
for a and v of equations (la) and (4), it appears that, 
if, under the action of a force equal to A per cent. 
of the total train weight, the speed be increased from 
V, to V, miles per hour, the time ¢ in seconds for this 
increase in speed will be 
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and § the distance ‘n feet travelled will be 


per second. One mile per hour is 
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: V2 — V2 , 
8 = 3:47 — a (3a) 
A 
The forces acting on the train will now be examined, 
and it will be shown how the above formule can be 


applied in practice. Before doing so, however, 


it may be pointed out that, in addition to the accele- | 


ration of the train along the track, the tractive force 
has to give a rotational acceleration to the wheels 
and axles. The result is that the total inertia of the 
train is somewhat greater than that due to its weight 
alone, on which the above formule are based. In 
“Locomotive Data,” published by the Baldwin 
Locomotive Works, the rotational inertia is assumed 
to be about 5 per cent. of the longitudinal, while 
other American authorities give values of from 2 to 
8 per cent. Professor Dalby, in a recent paper 
before the Institution of Mechanical 
uses 12 per cent. for English rolling stock, but says 
that this is a maximum figure. If great accuracy 
is required, the rotational inertia may be calculated 


from the dimensions of the wheels, but in the majority | 


of cases sufficiently close results will be obtained 
by increasing the coefficients in the formule by 
5 per cent. for heavy rolling stock, as in American 
practice, and by 10 per cent for lighter rolling 
stock, as in English practice. On this basis, equations 
(2a) and (3a) become in round figures :— 

For heavy rolling stock 


tm ag 27 (2b) 
and S = 3-6 Ls sen ze (3b) 
and for light rolling stock 
t= gots 2e) 
so a Te 
and S = 3-8 Vy " Vv, (3e) 


Now, to consider the composition of the force A 
acting at any moment on the train which, as already 
noted, is the resultant of three forces :—Tractive 
force, train resistance, and gravity component of 
gradient. 

Tractive force. 
on the size of the locomotive, and, secondly, on the 
speed. If the relation between tractive force and 
speed has not been determined by experiment for 
the locomotive in question, it may be estimated by 
means of the curves in Fig. 1 or Fig. 2. They are 
based on the assumption that on starting, at dead 
slow speeds, the force developed at the rim of the 


Engineers, | 


This depends, in the first place, | 


Taste IIT, 


! 

motives and tenders are taken from ‘‘ Locomotive 
Data” and cover only the rolling resistance and the 
| air resistance, because the curves in Figs. 1 and 2, 
| by giving the tractive force at the rim of the driving 
| wheels, take into account the machinery resistance 





TasBie II. 





1 2 3 4 | 5 | 6 





Train resistance as per cent. of weight. 


if 

| 

| Locomotive and tender 

| head end and rolling Car resistance. 
| 

| 

| 

| 


resistance. 


Speed. aS ———— 
: oe {Narrow gauge European | 
standard | ®2d heavy | rolling stock. | American 
gauge standard | bogie 

| Lscive. gauge Bogie | 4-wh’led| stock. 

locos. stock. | stock. 

| ie % % % % | % 
a 0.80 0.90 0.80 0.85 0.80 
5 | 0.38 0.47 0.30 0.38 0.30 
10 0.30 0.40 0.22 0.28 0.22 
15 | 0.31 0.41 0,23 0.29 0.23 
20 | 0.32 0.42 0.25 0.30 0.25 
25 | 0.34 0.44 0.27 0.32 0.27 
30, | 0.36 0.47 0.30 | 0.36 0.29 
35 | 0.40 0.51 0.33 0.43 0.32 
40 | 0.45 0.57 0.37 0.48 0.35 
45 | 0.52 0.65 0.42 0.55 0.39 
50 0.59 0.75 0.48 0.62 0.43 
55 0.67 0.86 0.54 0.70 0.47 
60 | 0.75 0.97 0.60 | 0.78 0.52 
65 0.85 0.67 0.87 0.58 
70 | 0.95 0.74 0.97 0.63 
75 1.06 0.82 1.08 0.69 
80 | 1.17 0.90 1.18 0.76 





of the engine. The figures for American cars are 
|also taken from ‘‘ Locomotive Data,’ while the 
figures for the resistance of European rolling stock 
are from an article by the present writer in THE 
ENGINEER for March 26th and April 2nd, 1909, aud 
have been said-by Mr. H. L. Cole, in ‘‘ The Rating 
of Locomotives,” to be applicable to Indian rolling 
stock 

Resultant of tractive force and train resistance : 
Calculation of an example.—Before considering the 
effect of the forces introduced’ by gradients, which 
are independent of the speed, it. is convenient to 
combine the tractive force and the train resistance, 
which both vary with the speed. The process of 
| this calculation, which needs little explanation, is 
shown in Table III., for the example stated at the 











1 2 3 | 4 | 5 6 7 | 8 9 
| 
| | = cs 

Speed Tractive force acting Resistance of loco. | Resistance of | — available on 
of _at rim of | and tender carriages weighing evel for accelerating 

train. driving wheels. | weighing 115 tons. 250 tons. _ whole <n 

weighing 365 tons, 

M.P.H. Per cent. Tons. Per cent. Tons. Per cent. Tons. | Tons Per cent. 
0 100 12.1 0.80 0.920 0.80 2.000 9.18 2.5% 
5 98.5 11.9 | 0.38 0.436 0.30 0.750 10.71 2.94 
10 97.0 11.76 | 0.30 0.345 0.22 0.550 10.850 2.97 
15 85.5 10.35 | 0.31 0.356 0.23 0.575 9.42 2.58 
20 69.0 8.35 | 0.32 0.368 0.25 0.625 7.36 2.02 
25 56.0 6.78 | 0.34 0.391 | 0.27 0.675 6.71 1.57 
30 46.5 5.63 | 0.36 0.414 | 0.30 0.750 4.49 1.23 
35 40.0 4.85 0.40 0.460 0.33 0.850 3.54 0.97 
40 35.0 4.2 0.45 0.517 | 0.37 0.925 2.79 0.77 
45 31.0 3.76 | 0.52 0.598 | 0.42 1.050 2.11 0.58 
50 28.0 3.39 | 0.59 0.680 0.48 1.200 1.51 0.41 
55 25.5 3.08 0.67 0.770 | 0.54 1.350 0.96 0.26 
60 23.0 2.7 0.75 0.862 0.60 1.500 0.42 0.12 
65 21.5 2.60 0.85 0.976 | 0.67 1.677 — 0.05 — 0.01 
70 20.0 2.42 0.95 1.090 0.74 1.852 — 0.52 —0.14 
75 18.5 2.24 1.06 1.220 0.82 2.050 — 1.03 — 0.28 
80 17.0 2.06 1.17 1.345 0.90 2.250 — 1.54 — 0.42 


driving wheels will be that corresponding to a mean 
effective pressure in the cylinders of 85 per cent. of 
the boiler pressure, and that the drop in tractive 
effort as the speed increases will be determined by 
the relation between this maximum tractive force 
and the heating surface of the locomotive. The 
maximum value of the tractive force calculated 
from the cylinder and driving wheel dimensions 
with 85 per cent. of the boiler pressure as mean 
effective pressure, is known as the rated tractive 
force, and its relation to the heating surface is 
measured by the quotient obtained by dividing the 
rated tractive force in pounds by the total heating 
surface in square feet. This quotient is referred to 
hereafter as the boiler factor. The curves in Fig.1, 
each of which corresponds to a certain value of the 
boiler factor, show the per cent. of the rated tractive 
force available at various speeds, and are generally 
Similar to those given by the Baldwin Locomotive 
Works in ‘ Locomotive Data.” For present pur- 
poses however the same information is more con- 
veniently given by Fig. 2 in which the values of the 
boiler factor are marked along the axis of ordinates, 
and curves are drawn for each speed which is a 
er of five miles an hour from 0 to 80 miles per 
10ur, 

Train resistance.—This depends on the speed 
and on the weight and composition of the train, 
and can be estimated by means of Table II. Here 
the resistance of various classes of locomotives and 
°ars 18 given for speeds up to 80 miles an hour as 
& percentage of the weight. The figures for loco- 





| beginning of the article, that is to say, for locomotive 
| A of Table I., with a train of 250 tons. The loco- 
motive under consideration has 10-8 for the value 
of its boiler factor, and in Fig. 2 the line A A corre- 
sponds to this value. Hence, by reading the values 
of the ordinates, which the various speed curves 
mark off on this line, the percentage of the rated 
tractive force developed at each of the various speeds 
is found. These values are noted in column 2 
of Table ITI., and by multiplying them by 12-1, that 
is, by the rated tractive forée in tons, the figures in 
column 3 are obtained, showing the tractive force 
in tons at the various speeds. Column 4, the resist- 
ance of locomotive and tender in per cent., is column 2 
of Table II. This per cent. of the weight of engine 
and tender, 115 tons, gives in column 5 the total 
resistance of engine and tender in tons. Similarly, 
for the train, column 6 is a transcription of column 4 
of Table II., giving the car resistance in per cent., 
and this per cent. of 250 tons, the weight of the 
vehicles, gives column 7, the resistance of the vehicles 
in tons. Now, column 3 shows the force tending 
to move the train, and columns 5 and 7 the two forces 
resisting motion. By deducting the two latter from 
the former, the figures in column 8 are obtained 
showing the force, which at each of the various 
speeds, after surmounting the train resistance, 
remains available for overcoming any gradient resist- 
ance and/or for accelerating the train. In column 8 
this force is given in tons, but it is convenient to 
transform it into per cent., as in column 9, by dividing 
by 3.65, which is the hundredth part of the total weight, 








365 tons, of the train, engine, tender, and vehicles. 
To show the variation of the accelerating force with 
the speed, the curve in Fig. 3 has been plotted with 
the speeds as abscisse, and the corresponding forces 
available for acceleration as ordinates. The curve 
is carried below the axis to negative values of the 
accelerating force for use if momentum gradients have 
to be dealt with. It will be seen from Table III. 
that at 65 miles per hour the train and engine resist- 
ance are together practically equal to the tractive 
force, that is to say, the given engine can just maintain 
the train of 250 tons at a constant speed of 65 miles 
per hour on level track. At higher speeds the total 
resistance exceeds the tractive force, so that, if having 
attained a speed over 65 miles an hour on a down 
gradient, level track is encountered, the train will be 
retarded by a force having the value given with a 
minus sign in columns 8 and 9 of Table III. These 
negative values correspond to the tail of the curve 
below the axis in Fig. 3. 








THIRD REPORT OF THE EXPLOSIONS IN 

MINES COMMITTEE. 
Tue third report of the Explosions in Mines Com- 
mittee was referred to and commented upon in a 
leading article which appeared in THE ENGINEER of 
April 18th last. The importance of the work with 
which this Committee is concerned renders unneces- 
sary any apology from us for returning to the matter. 
In the following article we have therefore endeavoured 
to summarise the Committee’s third report in @ 
fuller manner than was possible on the previous 
occasion. 

The report is issued from the Eskmeals Experi- 
mental Station, Cumberland. The Explosions in 
Mines Committee, it may be repeated, is carrying on 
at this station on behalf of the Home-office, the work 
initiated by the Mining Association of Great Britain 
at Altofts. A full account of the earlier private 
work conducted at Altofts will be found in THE 
ENGINEER for December 9th, 1910 ef seg. It will be 
recalled that the Mining Association’s experiments 
led, among other things, to the advocation of what 
has come to be known as the *‘ stone-dust remedy.” 
It was fairly conclusively proved that a coal dust 
explosion could not be propagated across a zone of 
stone, or other inert, dust exceeding a certain length, 
and that in all but exceptional circumstances a coal 
dust zone which has been freely sprinkled with stone 
dust cannot originate a coal dust explosion. To make 
the point quite explicit, we may say that the Altofts 
experiments showed that a mixture composed of 
40 per cent. of stone or slate dust and 60 per cent. 
of coal dust could not be ignited by ordinary means, 
although it could propagate an explosion started 
elsewhere. This result was confirmed at the Liévin 
station in France. The stone dust remedy in practice 
consists of throwing the inert matter in handfuls 
against the walls and roofs of mine galleries. It 
clings on the ledges and fills up the interstices and 
the surplus falling on the floor covers up the coal dust 
deposits always to be found there. A wall after 
treatment is said to present the appearance of having 
been whitewashed. The cost of the treatment as 
deduced from a trial application at Altofts colliery, 
has been given as about 1- 85d. per yard run, or about 
jd. per ton of coal raised. The dressing would have 
to be renewed about every six months. 

Having established so much, the Mining Associa- 
tion’s Committee ceased its labours and passed them 
on to the newly appointed Government Committee. 
An important point threatening the whole reputation 
of the stone dust remedy soon arose. It was suggested 
that while stone dust might be a preventive against 
a coal dust explosion, it might be a direct irritant 
of a gaseous explosion, so that the application of the 
stone dust remedy would increase the safety of our 
mines as regards coal dust explosions at the expense 
of decreasing their safety as regards explosions of 
fire-damp. The opinion that certain inert dusts 
when suspended in an otherwise non-inflammable 
mixture of fire-damp and air might render it in- 
flammable was based on some experiments conducted 
by the late Sir Frederick Abel in 1880. These experi- 
ments were instigated by the disastrous explosion 
which occurred at Seaham in September of that year. 
At that time few believed in the explosibility of coal 
dust, nor did Abel’s experiments prove that by itself 
it could cause an explosion. Abel did establish, 
however, that a mixture of fire-damp and air below 
the lower limit of inflammation could propagate flame 
if it contained coal dust in suspension. 

His next step was to investigate whether the car- 
bonaceous nature of the coal dust had anything to do 
with the matter or whether a perfectly incombustible 
dust would have the same effect. First, he tried a 
series of coal dusts, varying in their content of in- 
combustible matter. He concluded that the com- 
parative readiness with which any one of these dusts 
brought about the inflammation of an otherwise 
non-inflammable mixture depended more upon its 
lightness, porosity, state of sub-division, &c., than 
upon its richness in coal. Calcined magnesia, kaolin, 
powdered flint, powdered pumice, slate dust, &c., 
were then experimented with. In all cases he found 
that such non-combustible dusts produced com- 
bustibility in an otherwise non-combustible gaseous 
mixture, Some of the powders were, in fact, very 
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little inferior in this respect to the most inflammable 
of the coal dusts previously tried. 

He suggested two explanations for the phenomenon. 
The dust particles passing through the lamp flame 
would, he said, immediately become incandescent, 
and thereby ‘‘localise and intensify the heat.’ His 
second suggestion, and to this he seemed the more 
strongly inclined, was that the dust exerted a catalytic 
action upon the gas mixture just as platinum was 
known to do. Some experiments by Mallard and 
Le Chatelier, undertaken soon after Abel’s, seemed to 
confirm his results. 

Sir Frederick Abel’s great reputation as an experi- 
menter gave an authority to his statements about 
the danger arising from the presence of incombustible 
dust in the air of a mine which contains a small 
proportion of fire-damp, and in this country his views 
hitherto have been generally accepted. At the 
Eskmeals station the Explosions in Mines Com- 
mittee has repeated Abel’s experiments, and has 
failed entirely to get the least confirmation of his 
results. 

The Eskmeals apparatus consisted of a rectangular 
iron gallery 1 square foot in cross section, and 24ft. 
long. At one end it was open. At the other a 
Sirocco fan was placed in a suitable fan drift. The 
fan drew a mixture of air and gas from a neighbouring 
chamber and blew it through the gallery. The 
chamber was provided with means of admission for 
gas and air, and also with a device whereby dust 
might be introduced into it. It is stated that the 
Sirocco fan acted as a very efficient mixing arrange- 
ment for the air and gas, and that half-way along the 
gallery sampling showed that the mixing was perfect 
at all velocities of the current. Sixteen feet along 
the gallery from the fan drift a Davy lamp was placed 
with its gauze removed and its flame protected by 
a shield. A plate-glass window in the gallery per- 
mitted the lamp and some distance on either side of 
it to be seen. 

In ‘all, the report before us records fourteen experi- 
ments with this apparatus. The gas used was 
pentane; the lower limit of inflammation of this gas 
as determined at Eskmeals is about 1-35 per cent. 
In passing, we may say that the Committee defines 
the lower limit of inflammation of a gas to be the 
least percentage which will bring about the self- 
propagation of flame in the mixture after the original 
source of ignition has been removed. A mixture 
containing less than this lower limit may manifest 
a “cap” or aureole when blown past a naked flame, 
but this cap will not spread either forward or back- 
ward in the mixture. 

We need not quote all the fourteen experiments. 
A few typical examples will suffice. In one of these, 
a mixture containing 1-59 per cent. of pentane— 
that is, it was above the lower limit of inflammation— 
was blown past the lamp with a velocity of 610ft. 
per minute. A well-defined flare between 2ft. and 
3ft. long spread forward from the lamp towards the 
open end of the gallery. Stone dust was then intro- 
duced into the current. The flare became more 
luminous, and glowed red, but it neither spread not 
elongated. A similar experiment with a mixture 
containing 1-48 per cent. pentane and with calcined 
magnesia instead of stone dust gave an exactly 
similar result. In another experiment a mixture 
containing 0-83 per cent. of pentane—that is, below 
the lower limit—was blown past the lamp at 280ft. 
per minute. A well-defined cap was formed on the 
lamp flame. Calcined magnesia was introduced into 
the current, but the cap only became luminous. It 
did not flare. Again, a mixture containing 1-95 per 
cent. of pentane was blown through the gallery at 
680ft. per minute. From the fan drift onwards the 
gallery was heated artificially so that the current 
reached the lamp at a temperature between 96 deg. 
and 100 deg. Fah. A flare was formed and a 
roaring flame emerged from the open end of 
the gallery. A cloud of magnesia dust when 
added to the current produced no visible effect. 
The flare did not strike back. At 680ft. per minute 
a 1-26 per cent. mixture gave a well-marked cap. 
Coal dust was introduced and as soon as the cloud 
reached the lamp the flame struck back towards the 
fan and travelled forward to rush from the open end. 

These experiments showed that in the apparatus 
employed incombustible dust did not confer any 
increase of inflammability either on truly explosive 
mixtures or on mixtures below the lower limit. The 
results were at such complete variance with Abel’s 
that Dr. W. Kellner, his assistant in the experiments, 
was asked to supply a sketch of the apparatus used 
in 1880. Abel's apparatus, it seems, had an effective 
length of 28ft. and a cross sectional area of about 
1 square foot. At one end a vertical shaft was 
joined to it, containing a steam jet. This jet acted 
as an ejector and drew the air previously heated to 
75 deg. to 85 deg. Fah. through the gallery. Near 
the other end the gaseous mixture was led into the 
apparatus through a vertical pipe passing up through 
the floor of the gallery. A short distance in front 
of the gas inlet a cylindrical sieve was arranged in a 
recess on the roof of the gallery. This sieve was 


filled with dust and on rotating it slowly, clouds of 
dust fell through the meshes into the air current. 
The absence of any specific arrangement for bring- 
ing about a uniform mixture of the air and gas in 
the apparatus at once attracted the Committee's 
attention, and it was decided to adapt the Eskmeals 





gallery so as to reproduce Abel’s apparatus more 
exactly. The fan was retained as a means of creating 
the current, but 4ft. beyond it a vertical gas inlet 
pipe was arranged to pass through the floor. Two 
feet beyond this inlet for the gas, the drum sieve for 
the dust was fixed. From the experiments made 
with this apparatus it seems almost certain that Abel 
could not have been working, as he thought he was, 
with a uniform mixture, and that the current was 
much richer near the roof of the gallery than near 
the floor. If, therefore, the lamp used for igniting 
the mixture were on the floor the rich gas passing 
overhead might very well escape inflammation, 
although it were well above the lower limit. The 
introduction of a non-combustible dust in the manner 
described might bring about the inflammation of the 
richer strata in one or other of two ways. It might 
carry some of the rich gas down to the flame or it 
might itself pass through the flame, become incan- 
descent and rise again into the upper layers. If 
either occurred a general inflammation backwards 
and forwards from the lamp would ensue. From the 
Committee’s investigations it would appear that the 
ignition of the rich strata is brought about by the 
ascension of red-hot sparks of dust from the flame 
and not by the depression of the gas down towards 
the lamp. 

Having settled this matter fairly satisfactorily, 
the Committee turned its attention to an analogous 
subject. Given a really inflammable mixture, it 
sought to determine whether the speed with which 
the flame travelled in it would be affected or not by 
the presence in it of an incombustible dust. We need 
not describe the apparatus used for this work. We 
need only say that the current was created and the 
gas and air uniformly mixed by means of a Sirocco 
fan, and that the spark from an induction coil was 
used to bring about ignition. The speed of travel of 
the flame was measured over a distance of 25ft. 
by means of a recording chronograph. A mixture 
containing 9-3 per cent. of coal gas was passed through 
the apparatus at 315ft. per minute.. The speed of 
travel of the flame was found to be 54-3ft. per second. 
When magnesia in suspension was introduced into 
the current the speed fell to 30-3ft. per second. A 
mixture richer in coal gas was then experimented 
with. The normal speed of travel of the flame in 
this case worked out at 124-2ft. per second in one 
trial and 121-5ft. in another. With magnesia present 
the speed became 84-3ft. per second. It is thus 
clear that the presence of the magnesia makes the 
progress of the flame distinctly less rapid. 

From the results of these experiments it might 
almost be deduced that certain mixtures otherwise 
inflammable would be rendered non-inflammable by 
the addition of magnesia powder to them. This 
point was investigated experimentally by means of 
a modified form of the apparatus used by Mallard 
and Le Chatelier when they “confirmed” Abel’s 
results. As modified, the apparatus consisted of a 
vertical glass tube 5ft. long and 2}in. in internal 
diameter. A small fan running on a horizontal axis 
was fixed across the tube bore 18in. from its lower 
end. Eighteen inches from the upper end terminals 
were fixed for the passage of an induction coil spark. 
Gas from a Mecker burner was let in at the bottom 
of the tube. A lower limit mixture was obtained and 
with the fan out of action, the passages of the electric 
spark caused the mixture to ignite, the flame travelling 
slowly in both directions—with and against the gas 
stream. With the fan in action the flame travelled 
very rapidly in both directions. The fan was again 
set running and magnesia thrown into the tube, 
wherein it formed a spiral whirlwind extending to 
within 18in. of the top of the tube. When the spark 
was passed no ignition took place. These results 
being directly opposed to Abel’s were confirmed four 
times in succession. 

The last series of experiments dealt with in the 
report, were intended to confirm the evidence already 
obtained of the retarding effect which magnesia dust 
has on the rate of propagation of flame through an 
explosive mixture. A_ spherical explosion vessel 
having a capacity of about 4 litres—say, 244 cubic 
inches—was fitted with electrodes, a recording pres- 


| sure gauge, and a small fan to agitate the mixture. 


With the fan running at 6000 revolutions per minute, 
@ mixture containing 3-33 per cent. of ethane was 
introduced into the cylinder, and fired first with no 
dust present, and secondly, with 5 grams (0-175 oz.) 
of freshly calcined magnesia added. The time- 
pressure curves are reproduced in the report, and from 
these it is evident that the presence of the dust 
materially increased the time required for the develop- 
ment of the maximum pressure, and that this maxi- 
mum pressure was reduced by 10 Ib. per square inch. 
A similar pair of experiments was effected with 
finely divided platinum substituted for the magnesia. 
The conclusion drawn from the results is that ‘ any 
accelerating effect that the presence of the finely 
divided platinum may have had on the rate of develop- 
ment of the explosion was but slight.” The third and 
last series of experiments conducted with the spherical 
explosion vessel consisted of firing a mixture contain- 
ing 4-15 per cent. of ethane (1) when no dust was 
present ; (2) when finely divided platinum was 
present; (3) when half a gram of calcined mag- 
nesium was in suspension; and (4) when 5 grams 
of calcined magnesium were in suspension. The 
interesting point to be observed in the time-pressure 











—== 
curves for this series is the fact that as the quantity 
of magnesia dust was increased the longer was the 
time required for the development of the maximum 
pressure, and the less was this maximum pressure, 








LEAKS IN THE ASSOUAN DAM. 





THE statements contained in the letter fro), Sir 
William Willcocks, published in our last issue, are of 
such a serious nature that we have thought it de. 
sirable to investigate the matter and inquire if Sip 
William’s charges can be justified. Fortunately tliere 
are in England at the present time several independent 
engineers who have recently returned from Egypt and 
who are able to speak with authority on the subject, 
and we are glad to learn from them that the leak wes 
to which Sir William Willcocks refers are, as a matter 
of fact, of a very minor character, and that the dam 
as a whole is very free from such defects. In order 
that our readers may be in the position to judge for 





Fig. 1—ASSOUAN DAM—SECTION 


themselves, we reproduce several photographs taken 
in Egypt in December last, when the reservoir was 
completely filled, and at the time the communication 
which he quotes was sent by Sir William Willcocks 
to the Egyptian Gazette. 

It would appear that the leakages are practically 
confined to the solid portion of the dam at the east 
end, and that they are due to the difficulty which 
was experienced in making a water-tight junction 
between the top surface of the original dam, the 
thickened portion, and the top or heightened portion, 
which was added some two years later. The delay 
was due to the time required to allow the apron 
to reach the same temperature as the old work before 
the space between the two parts of the work was 
grouted in, in accordance with the method recom- 
mended by the late Sir Benjamin Baker. 

Fig. 1 shows a section of the dam and the three 
portions of the work, viz., the original dam, the 
thickening section or apron, and the heightening 








Fig. 2—WESTERN END OF DAM 


section. The region of the leaks is at the point A 
just referred to. The amount of water finding its 
way through is small, but sufficient to make the 
appearance of the dam unsightly, and it was decided 
to remedy this as far as possible by raking out the 
joints and by leaving small channels a little below 
the surface so as to carry the water to the base of the 
dam without showing. When carrying out this 
operation strips of india-rubber were temporaril) 
used to prevent the pointing extending too far back. 
It was this work, we suggest, which was mistaken 
by Sir William Willcocks for an attempt to close up 
cracks. 

Fig. 2 shows the western end of the solid dam which 
has not been treated in this manner, and it will be 
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seen that the leakages all start at or about the level 
of the old work and that, though in no way danger- 
ous, the appearance is anything but satisfactory, and 
quite justifies the engineers in the action they have 
taken. It should be stated that the leaks did not 
appear until the reservoir was filled to such an extent 
that it was impossible to cure the leakage from the 
upstream face. It is, however, proposed to rake out 
a few of the joints and repoint them when the reser- 
voir is emptied and thus put an end to the trouble. 

We understand that various precautions were taken 
to ensure the junction between the new and the old 
work being thoroughly water-tight, but events have 
proved that these were not in all cases sufficient. 

A reference to the illustrations above will make it 
clear that the other portions of the surface of the dam 
were free from leakages at a time when Sir William 
represents that they were extensive in character. 
This portion of the dam has never had the joints 
treated in any way. The general opinion appears 
to be that the engineers should congratulate 
themselves upon so successful a result having been 
achieved. 

Returning to Sir William Willcocks’ criticism of 
the eastern end of the dam, which appears to be based 
upon information given him by natives, and hence of 
an unreliable character, we are informed that the 
amount of leakage brought down by the concealed 
channels is only sufficient to make a damp place upon 
the pathway running along the foot of the dam. 
If our readers will refer to Fig. 2 they will notice that 
the leaks are of such a smail amount that they prac- 
tically evaporate before reaching the base of the dam. 

An instance of the way in which Sir William has 
been misled by his informants is the mistake which he 
made in thinking that the experimental section of 
grouting, which was carried out on the downstream 
face of the dam, and which he alludes to as “‘ new 
masonry,’ was for the purpose of stopping leaks. 
We reproduce in Fig. 3 a photograph of this experi- 
mental grouting, which will be of interest to our 
readers, and we may say that the date on the photo- 
graph is December, 1910, i.e., two years before the 


water level of the reservoir was raised. We should | 


explain that the space between the new masonry of 
‘he thickening and the old downstream face of the 
dam was filled with small pieces of granite and that 
perforated pipes were placed so that, after two years’ 
‘interval to which we have previously referred, cement 
crout could be poured through the pipe to fill up the 
spaces between the stones, thus making a solid con- 
nection between the new and the old work. As will 
he seen from the illustration, the experimental trial 
proved eminently satisfactory. 
are filled with cement and the stones and cement are 
so intimately incorporated that the end which has been 
cut off shows broken stones and cement, forming a face 





All the interstices | 
the work have been only very occasional and unoffi- 











in which the stones are firmly attached to the cement. 

With regard to the suggestion that the dam has set- 
tled, we are informed on the best authority that no such 
settlement has taken place in any part of the dam, 
although; as might be expected, there are vertical hair 
cracks at intervals produced by the expansion and con- 
traction of the masonry, due to changes in tempera- 
ture. These are fully dealt with in Mr. MacDonald’s 
paper recently read before the Institution of Civil 
Engineers. 

We are also glad to learn that there is no evidence 
whatever of any water finding its way under the 
foundations of the dam under full head, and that the 





Fig. 3—EXPERIMENTAL GROUTING 


work as a whole is eminently successful and greatly 
to the credit of Mr. MacDonald and his assistants, 
who have so carefully and skilfully carried out the 
details of this great work. 

It is obvious, therefore, that as Sir William’s criti- 
cisms are based upon incorrect data, his conclusions 
are equally incorrect. In justice to Sir William 


| Willcocks it should be stated that he has had no 
| official connection with the Assouan Dam since he 


prepared the original project, and that his visits to 


cial. He has been much occupied with other schemes 
and works since he' left the Egyptian service, but he 


has never lost interest in the Assouan Dam, and has 
from time to time startled Egypt by alternately 
blessing and criticising it, and the engineers connected 
with it. We hope that Sir William will find it con- 
venient to pay another visit to the dam and satisfy 
himself that his statements are incorrect. 








SHOOTING IN THE NAVY. 


WE have just received from the Admiralty copies of the 
three Blue-books :—“‘ Result of Test of Gunlayers with 
Heavy Guns in His Majesty’s Fleet 1912,” ‘ Result of 
Test of Gunlayers with Light Q.F. Guns in His Majesty’s 
Fleet 1912,” and ‘* Result of Test of Gunlayers from Tor- 
pedo Boat Destroyers and Torpedo Boats of His Majesty’s 
Fleet 1912.” . 

Jn dealing with these reports we always, nowadays, 
find a difficulty in making a comparison with past years, 
since conditions are frequently changed, and the returns 
are rarely made in the same form two years running. 
Nevertheless, there is always some instructive information 
to be derived from a perusal of the reports. In discussing 
last year’s returns, that is tosay, those dealing with the year 
1911, we referred, as regards the tests with heavy guns, to 
the fact that, as compared with 1910, more ships took part 
in the tests and more guns were concerned. This year, on 
the other hand, there were not only fewer ships and guns 
taking part in the proceedings than was the case in 1911, 
but actually less in both cases than in 1910. The figures 
for the three years are set out in the following table :— 


1910. 1911. 1912. 
Number of ships that fire a 127 oa 134 a 115 
Number of guns.. .. .. «- 1522 << “an .. bw 


No explanation is given in the report as to why there is 
this falling off in the numbers. 

The present report is all the more difficult to compare 
with former years, in that the figures given in it for the 
years 1910 and 1911 do not appear to agree with the figures 
given for these years in last year’s report. It would seem, 
therefore, as though in this year’s figures there had been 
added to the data, for the years 1910 and 1911] as given last 
year, certain other figures, so as to make them more exactly 
comparable with the returns of this year. Perhaps a few 
actual figures will make our meaning more clear. In 1910, 
as set out in the 1911 report, there were 3520 direct hits 
with guns ofeall calibres, 436 ricochets and 3253 misses. 
These added together represent 7209 total rounds fired. 
In the present report the total number of rounds fired from 
guns of all sizes is given as being 7526. Again, the figures 
for 1911, as given in last year’s report, are :—Direct hits, 
3944 ; ricochets, 570 ; and misses, 3714 ; or together, 8228. 
An addition of all the rounds fired by the different sized 
guns, as set out in this year’s report, shows that the total 
was 8749. No doubt the Admiralty authorities have some 
very good reason for this continual change in the form of 
the returns, but it must be admitted that it is distinctly 
puzzling, and that, as we have said, it renders comparison 
with figures already published an absolute impossibility. 

We can only make an actual comparison of the figures 
given for the three years in question—1910, 1911, 1912—as 
set out in this year’s report. We find that the total rounds 
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fired in these three years were 7526, 8749 and 6955 respec- 


tively, 1912 thus showinga falling off in 1912 of 571 roundsas | 


compared with 1910, and of 1794 as compared with 1911. 
In previous reports details of hits, ricochets and misses have 
been given, as well as the percentage of total hits and total | 
rounds fired, but no further details. This year there isa 
variation. There are no details as regards ricochets nor | 
of the percentage of total hits to total rounds fired, but 
instead, there are details of the number of rounds fired by 
each type of gun in the years 1910, 1911 and 1912 respec- 
tively, and the percentage of hits to rounds fired in each 
ease." This, ina way, is an improvement, though the 
omission of data regarding ricochets is to be deprecated ; 
but whereas in last year’s report there were details as 
regards the number ‘of hits per minute for guns of all 
sizes, this information is, this year; entirely missing. 

The following table shows the total number of rounds 
fired, and the percentages of hits to rounds fired for all 
la 26% of guns in the years 1910, 1911 and 1912 Saha 


Percentage of hits 


Ronnds fired. to rounds fired. 


Nature of gun. 


1910. 1911. 1912. 








1910. | 1911. | 1911. 

~ SS |- ——S ee 
13.5 hin. -B. L. V 5 “s - = | 19./ -— - 58.0 
12im, BL. K.E. VIL and later ©. | 525 | 560 | 607 37.3 55,02 
l2in, B.L. before K.E. VII. : 260 | 287] 141 | 33 $ 
9.°in. Two-gun turrets 106; 66! 104): 
_—_ “a gale turrets 444) 461) 403 | 55 
7. 250-|. 256 | 251 | £ 

“ B.L. 123 | 18] 116) § 

n. a in. ‘and IV. 144 | 143 ie ‘ _— 
éin. B.L. X 250; 323) 386 53 e 50.0 
éin. BLL. V li. and VIU. 2266 | 3024 | 210% 46.2 49.9 49.65 
6in. QF... io oh 1002 934 | 231 68.3 58.6 68.6 

4.7in. Q. eee : 579 | 49) | 396 42.7 40.6 38.6 
din. Q.F. 896 | 987 | 678 48.5 47.0 42.08 
4in. BLL. 681 | 1153 | 1412) 44.1 42.0 38.5 





An examination of this table brings out some interesting 
points. In the first place, there is the first appearance of 
the 13-5 B.L. Mark V. gun, and the returns show a really 
excellent figure of 58 per cent. of direct hits to rounds fired. 
It may be mentioned this is the highest percentage in the 
whole list, saving only with the 6in. guns, where the per- 
centage is 63-6. Another point to note is the good results 
obtained with the 12in., guns especially with those of | 
the later types. With the types anterior to K. E. 
VII. the result is -3 per cent. better than in 1911, and 3-2 | 
per cent. better than in 1910. But with K. E. VII. 
and later types the figure is 55-02 per cent. of hits to | 
rounds fired, this figure comparing with 37-3 per cent. in 
1911, and 48-9 per cent. in 1910. In the absence of any 
word to the contrary we may take it that these figures are 








| The comparative results in 1910, 1911 and 1912 with 
12-pounders, 1l8ewt.; 12-pounders, 12 ecwt.; 6 and 3- 
| pounders and 3-pounder Vickers guns is given in the fol- 

| lowing table at 

| 

| 


| 
Rounteared. | Percentage of hits 








Gun. | to rounds fire t. 
| | 1910. | 1911. | 1912. | 1910, | 1971. | 1912. 
12- ounders, , Igewt. - a | 16380 1348 1301 | 60,2 | 55.6 | 60.5 
12-pounders, lewt. . | 2961 | 3178 | x242 | 41.7 | 41.6 | | 6S. 9 
6 and 3-pounders .. | 1900 | 1749 | 1387 | 31.6 | 30.6 | 64.4 
3 pounder Vickers .. W771 | 1725 | 1999 | 42.5 | 41.8 78.2 
| | | 


Some of the results in this table are well worth noticing. 
The 12-pounder 18 cwt. guns showed nothing extra- 
ordinary, but the figure of merit for the 12-pounder 12 ewt 
| guns, whichhad-been 41-7 and 41-6 per cent. of hits to 
| rounds fired in 1910 and 1911 respectively, suddenly rose 
| to 68-9 per cent. A more marked rise was shown in the 
case of the 6 and 3-pounders, #.e, from 31-6 and 30.6 in 
| 1910 and 1911 to 64-4 in 1912, while the Vickers 3- 
| pounder guns jumped from 42-5 in 1910 and 41-8 in 1911 
| to 78-2 in 1912. It is to be regretted that the report 
- | makes no comments on these results. 

In the case of the torpedo boat destroyers and torpedo 
| boats there is no comparison possible with former years, 
| since in this year’s report torpedo boats are included, 
whereas this was not the case in 1911, at all events as far 
|-as can be ascertained from the report of that year. More- 
| over, there is a further innovation in the data in that two 
| intervals of time described respectively “‘ scoring time ” 
| and “total time ”’ are given, so that in order to find out 
| how many shots were fired and hits made per minute a 
| certain amount of calculation has to be done. 

In the following table are given details as to the number 
| of ships firing, the hits and misses made, &c. : 


Number of ships that fired: Des: roy ers aM -. 168 

Torpedoboats .. .. .. 30 

198 

Number of guns 871 

Se oring ‘dene. ‘Total time. 
Number of hits 2139 2486 
Number of misses. 232 (ww: 2717 
Percentage of direct hits to rounds fired 48.94 47,78 
Averag- i per ™: 

din. B.L. bil Jaw: hae, a os ee 
a inn SE: ¥. 208 POV 8S 3. Bae 
12 -pounder 12 ewt. iS rere 3.30 
12-pounder 8 ewt. 1,98 2.31 


6-pounder .. RE es 2:60 
These results are farthing detailed i in the two accompany- 


| ing tables, which speak for themselves :— 


Results obtained in Scoring Time. 























directly comparable. There is a distinct falling off in the s ie ie 
figure of merit for the 9-2in. gun in two-:gun turrets, 5 . g Zn. 
45 ;2 per cent. as against 53-03 and 50-9 per cent. for 1911 Nature of gun. ac =| 8 §=s2 
and 1910 respectively, but for 9-2in. guns in single turrets 2% 4 eee er 
the figure is about the average 55-3 per cent., as ‘compared i + ee oe 
with the same figure in 191I and 55-6 per cent. in 1910. 4in. B.L. : iis Ge 106 504-260) «244 «51.59 
The results with the 7-5in. were more or less average, | 12-pounder 12-c wt. on P.V. es 
and on the whole average practice was made with the 6in. | ,, vomen Mag mntings (ied am) | BOS | (S08) B00 | 08.07 
guns. There was rather a falling off with the 4- 7in. quick- “mountings gah re 193 940 543 
firers and with the 4in. quick-firers and the 4in. breech | 12-po.nder 8-cwt. + 35 Si 42272 
loaders 6-pounder, with telescopes ; 30 350 1890 862 
A ‘ : cis 6-pounder, without telescopes 30 15 61 8 
The order of merit for the various divisions of the navy " ; eg Med west Bley Paskioas 
is given in the following table :— Totals.. .. : _ 871 | 4371 | 2139 2232 | 48,934 
Order Number Numer or 
of Squadron or fleet. of of men —— First ship in fleet. Score 
merit. ships. firing. sate 
1 Mediterranean ce ; ma = 3 6 i 59 Yarmouth pe 
2 Australia ao" : 3 39 Challenger 
; First Battle and “Cruiser Squadrons ; ‘ 14 136 Superb .. 
4 t Indies .. . - * 4 Bh Higt flyer 
) China... aren 7 82 Minotaur. . 
6 Second Battle and Cruiser Squadrons 4 145 Colossus 
7 Fourth Battle Squadron. . : < 4 64 Cornwallis 
8 Third Battle and Cruiser Squadrons ee ee MW 216 Weymouth 
4 Cape of Good Hope ve, SRS 3 29 Hermes < 
10 Fifth Pattle and t ruiser Squ adrons. * 14 202 Prince of Wales .. 
1 Flotilla Cruisers .. ; vere ll 105 Active ee 
12 Training Squadron and attached Cruisers oe ° ne 5 66 Leviathan 
13 Special Service Tenders... .. .. .. 1. .. de 16 54 Bonaventure .. 
Total 115 1232 _ : 
it will be seen that the Mediterranean Fleet takes first Results obtained in Povat Time.* 
place. The largest gun in this fleet is the 9-2, and this was ss aCe 7 
not carried by the first vessel the Yarmouth, which only has ze Z lg #23 
tin. guns. The Challenger of the Australian Fleet also an re 25 ey) 3 | $ |en5R 
has only 6in., the second vessel on the test—the Drake— eens 23 8= =| Ss bste 
having 9-2 guns, these being the largest on the station. ‘3 Jz | a 3 
r" e ir . x. ° Oo EE ——— ——_— —— —___—— 
The First Battle Squadron and First Cruiser Squadron an RE. - .. ..)80,0521 oo | 412] 190| 222 | 4.116 
contain the Lion, with her 13-5in. guns. She, however, | j2.pounder 12 cwt. on P. V- 
was only eighth on the list, the previous seven being all | and P. VI. mountings... 49.5: 82 490 245 | 245 50,000 
12in. gun ships. It is worthy of note that Petty Officer | 12-pounder 12-cwt. on PI. ‘ a = —— 
aT Sieadie of thn ck in the Second Battle 8 ae d | mountings .. . -- 58.742 99 | 584 302) 282 51.712 
. Brady, of the Orion in the Secon tt © Squadron and | j2-pounder 8-cwt. ... .. 58.059 42 | 250 82 | 168 32,800 
Second Cruiser Squadron, managed to get in 4 hits with | 6-pounder, with telescopes .. 40.679} 119| 712 235| 427 | 40/280 
4 rounds of his 13-5in. gun. | 6-pounder, without telescopes 49,500 12; 7 12 60 | 16,666 
The form in which the results with the quick-firing guns Totals .. ..°... — | 423 | 2590 | 1116 | 1404 | 44.985 
| | 


is set out is, as is the case with those with the heavy guns. 














different from that of former years. The order of merit of | | ®This table only shows results of those guns which exceed “ scoring 
the various divisions is as given in the following table :— | time” 
| 
Order Number Number ° First ship 
of Fleet or squadron. of of men s — in the Score 
merit. ships. firing. =: fleet or squadron. 
1 F'rst Battle and Cruiser ae ; Mae 1 24 113.33 Dreadnought... . 113,33 
2 | Australia.. .. .. ae ey wate 3 31 + 110.29 Drake ; eet 117.65 
3 | China... pet ek, ee Slee os 6 71 109,36 Minotaur. . 127.50 
+ Fourth Battle Squadron. he car ey oe 4 40 104.417 Cornwallis 123.67 
) East Indies .. .. a? Sohn 4 34 103,747 Perseus 120,00 
6 | Second Battle and Cruiser Squadrons Spee ge 7 168 94,712 Warrior .. 109,17 
7 Training Squadron and attached Cruises .. .. .. 5 53 88.62 Donegal .. 114,07 
SD I ed Sos cy, Gb. ae te oe ee ae ee 6 58 87.27 Medea 109.09 
9 Cape of Good Hope et ey el ae ee 3 24 84,163 Pandora . 103,38 
10 Flotilla Cruisers... .. pe tte a 15 188 84.018 Amethyst act a 110,00 
it Fifth Battle and Cruiser Squadrons _ iia wht bee 14 235 79.8 ee ee 93.33 
12 Special Service Tenders . beh we a ly 91 Bonaventure .. oe 133.35 
13 | Third Battle and Cruiser Squadrons" . 12 266, 77. Dominion 93.61 
Total .. . seus cw ee aed oe 9 1283 86.871 - ~— 


As was the case with the heavy guns a good many fewer 
ships and guns took part in the tests than in either 1910 or 


1911. This is shown by the accompanying table :— 
1910. 1911 1912 
Number of ships that fired 110 127 ee 99 
Number of guns ; .. 1492 1283 


There is little remark on these tables, saving that the 
standard does not appear to be very high. 

We have also received the Blue-book setting out the 
‘* Result of Battle Practice in His Majesty’s Fleet, 1912.” 
Here, again, the extremely short preface which accom- 
panies the report merely states that the conditions of 














practice differed widely from those of previous years, 
and that no comparison can be made. It is only for us, 
therefore, to refer generally to the results obtained, i 
Class I.—battleships and cruisers—thirty-three vessels 


took part. in all cases the largest guns involved were 
either 12in. or 13-5in. The actual points obtained 
varied from 368 to 117. The first five in order of merit 
were :— 
Ship. No. of guns. — of guns. Points, 

1. Colossus orn EES. <5 s« 368 

2. Orion .. era, eee ae. bin. V. ~. 350 

3. Bellerophon ae Pisin, SAG 

4. Dreadnought  '. te eee ta ue B42 

5. Superb 10 12in. X. 8339 


It will be seen that ms figures of merit of these first five 
are very close together. Two other ships with 13-5in, 
guns are included in thé list. These are the Lion standing 
fifteenth with 246 points, and the Monarch, twenty- 
second, with 175 pdints. ; 

In Class I1.—Cruisers—eighteen vessels were concerned, 
The guns used were either 9-2in., 7:5in. or Gin. The 
scores varied from 365 to 119. The following are the 
figures for the first five :— 


Ship. No. “ oun. Nature of guns. Points, 
1. Monmouth... — in. . . 36 
2. Warrior gs 75m fs 
3. Cochrane .. 1 : oc Wee 7 Bin: i } ~ 
4. Shannon { Ss og a } 251 
5. Roxburgh { ee Ainge } 250) 


It will be observed that ike first ship in the list is oily 
armed with 6in. guns, but that the Warrior, with 9-2i1. 


and 7:5in. guns, was a very close second. There is a 
considerable falling away after these two. 
In Class III.—light cruisers—thirteen vessels were 


engaged. The guns were either 6in., 4-7in. or 4in. The 
scores varied from 745 to 187, and the first five vessels 
were the following :— 


Ship. No. of guns. Nature of guns. Points 
1. Yarmouth .. .. 8 Fae _ er ce Ss ED 
° ; eee “Se : Ga 
Rees 110 4in. Vii. | a75 
3. Boadicea a eles ae 4in. VII. 669 
4. Dartmouth... .. 8 bg a 495 

: - 

+ seve (10 in. Vii. aia 


No explanation is given as to vier these scores are 80 much 
higher than in the previous classes. 

Data are given concerning the Hermes with 6in. VII. 
guns, the Forte with 6in. Q.F. and 4-7in. Q.F. guns, and 
the Pandora with 4in. Q.F. guns, which “‘ Fired at Fixed 
Terget,” and scored 385, 307 and 205 respectively. This 
leaves it to be inferred that the vessels in Classes I[., [I]. 
and III. fired at moving targets. Mention is also made of 
the Britannia which fired at a 1911 target and made 
178 points, and of the Zealandia, Drake, Cambrian and 
Psycbe. Of the latter four details are not available 
for various reasons. Then, too, it is stated that the 
St. Vincent, Hindustan, Bellona. Diamond and Sapphire 
have not been included in the general classifications owing 
to lack of success attributable to unusually difficult 
conditions or the failure on the occasion of the practice 
of some portion of their organisation. 

In Claas V. there is only one vessel, the Swift, and all 
the information given is that she scored 94 points. 

Of torpedo- -boat destroyers of the “‘ Acheron” and 
‘“* Acorn ”’ classes, thirty-nine took part in the practice ; 
the scores varied from 169 to 61. The first six boats in 


| order of merit wére :— 


Boat. Score. 
1. Nereide os 100 
2. Tigress 132 
3. Hornet... 127 
4. Lapwing. 126 
5. Redpole ee eee ae ee 
6. Comet. . 112 
Of the * Beagle *’ ¢ lass of ie sstroye rs, there were thirteen. 
The scores varied from 127 to 62, the first six being as 
follows : 
Boat. Score 
1. Basilisk 127 
2. Scourge 108 
3. Savage P 9e 
‘ ee Sign er as ae eee 92 
: Rattlesnake ia ek Mab ea Pas tee ee 
6. Racoon .. . ei aa A 


There were five anaes rs of the: 2 “Tribal ” class, with 


4in. guns, namely :— 


Boat. Score. 
1. Nubian a a a ee ee 
ee ee ee ae ee ee eee a 
i.” cel. we iin ee, ex) Spel ute ae 
4. Maori oe Vise” al ote eRe See See: ee. ee 
5. Saracen . is. oe 

and four destroyers of this lene: w ith 12- pounder guns, 

namely :— 

Boat. Score 
BEE. oc) “on. Aas “os lee’ “ea ap, ce. 
a: See ied bac I Waeene e Sat es 79 
Se | So ole ee) ea eerie Slee: © ae 75 
rf Ghurka . ee oe. ae” Le a 


There were twenty- ihe e destroyers of the “ River a: 
class which took part in the practice. The scores varied 
from 155 to 57, and the names and scores of the first five 
were :— 


Boat. Score 

1. Foyle a 155 
Welland 130 

. Swale 128 
- Kale 124 
. Wear 117 


The two destroyers of the ‘ ‘ Albacore ” and “ Bonetta’ 
class were the Bonetta with 103 and the Albacore with 82. 
Fifty-four destroyers of the 30-knot class competed. 
The score varied from 172 to 57, and twenty-two boats 
scored over 100 points. The names and scores of the first 


six were :— 

Boat. Score. 
1. Violet 172 
2. Electra 149 
3. Seal 145 
4. Porcupine 145 
5. Sylvia 136 
6. Flying Fish 135 


The scores of twenty-one tapedo ‘eate (x coastals) 
are given. They varied from 146 to 61. The first three 
were T.P. 9, T.B. 33, and T.B. 25, which scored 146, 117 
and 109 respectively. All the rest scored under 100. 
T.B.’s 13, 22, 27 and 28 were not included in this classifica- 
tion owing to their experiencing unusually difficult con- 
ditions during the trials, or to the failure of some portion 
of their organisation during this period. 
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RAILWAY MATTERS. 


Ar a recent meeting of shop superintendents in America 
a novel point was brought up in connection with ; the 
unequal service of paint on opposite sides of car exteriors. 
It appears that a certain electric railway observed that the 
paint on one side of its cars was deteriorating much faster 
than the paint on the other side. This seemed inexplicable 
until it was suggested that as the cars were operated 
east and west without looping the difference might be due 
to the fact that one side of the car was always exposed to 
the south and the other to the north. Arrangements 
were thereupon made to overcome this inequality in future 
by turning the cars oceasionally 


Non-stop trains made their appearance for the first 
time on Monday, April 21st, on the City and South London 
Railway, thus inaugurating the progressive traffic policy 
associated with the control and management of the Under- 
vround Electric Railway Company’s lines. During busy 
por iods trains bearing odd and even numbers are booked 
to pass specified stations without calling. At present the 
usu ul arrangement is for two stations to be omitted by the 
respective trains, such as Kennington and City-road, 
3orough and Old-street, Angel and Clapham-road, but 
no doubt this policy will be extended in due course. At 
present it is limited by the capacity of the manual signal- 
ling ; but when automatic apparatus is installed, and the 
line is modernised, it will be possible to approximate to 
the conditions already realised on the other London 
Electric Railway tubes. 





SomE of the “ non-stop ”’ trains on the District Railway 
are notable for their eccentricity—instead of stopping at 


NOTES AND MEMORANDA. 


THE squirrel-cage type of motor easily holds the field 
for general work in the cement mill. A good method is to 
have a combination of group and individual drives, group- 
ing all the heavy machines and using small motors for the 
lesser drives, such as conveyers and elevators, &c. The 
choice of frequency is not of very great importance ; 
anything between 25 and 63 periods is suitable. Of 
greater importance is the choice of voltage. With group 
driving the 2200-volt system can be installed to great 
advantage with perfect safety, but such is not the case 
with individual driving. The smaller machines should 
be driven at 550 volts as a maximum. The wiring is 
best carried out on the open principle, with everything in 
full view, this system being carried right up to the motor 
wherever possible. ‘ 





AccorDING to the Electrician a new hot galvanising 
process has recently been patented in the United States by 
Prof. C. F. Burgess. This differs from other previous pro- 
cesses in that it covers the use of an alloy of zinc and iron 
for coating iron or steel. The alloy is composed of about 
92 per cent. of zinc and 8 per cent. of iron, and is prepared 
in a powered or granulated form. The alloy is applied 
to the iron and steel in a similar manner to the well-known 
process of Sherardising. Messrs. Arthur D. Little and Co., 
who touch upon this matter in their report as Official 
Chemists to the American Institute of Metals, say that it 
is claimed by the inventor that the finished coat is dense 
and silver white in colour and electro-positive to iron, but 
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the stations they come to a halt in tunnels until the | 


signal falls. Then they dash through the next station a 
few yards ahead. Recently a singular incident occurred 
and ‘gave rise to an argument of great possibilities. A 
“non-stop ”’ train pulled up at a station at which it was not 
due to stop, and the passengers on the platform at once 
made a move to enter the train. They were prevented 
from doing so by the conductors, but one lady asked why 
they were not allowed to board the carriages ‘‘ You 
can’t get in here,” exclaimed a polite conductor. “‘Why ?” 
naturally asked the intending passenger. ‘“‘ Well, this 
train does not stop here, madam explained the con- 
ductor. ‘‘ But,” replied the lady in vast astonishment, 
‘it is stopping here !’’ The conductor looked bewildered, 
but happily the signal fell, and his explanatory reply 
(if any) was lost. 


As our readers are already aware, the mechanical stoker 
has been experimentally applied to a considerable number 
of American locomotives, their huge dimensions rendering 
such assistance almost essential in view of the large fuel 
consumption entailed to keep them going ; but so far the 
human fireman still holds his own. There is, however, 
an alternative method which is finding considerable favour. 
This consists of a coal passer, a mechanical device placed 
in the coal space of a locomotive tender for the purpose of 
moving the coal forward from the back end of the coal pit, 
and keeping it within convenient reach of the fireman. 
The coal passer automatically mixes the slack, which has 
through vibration settled to the bottom at the back end 
of the coal pit, with the lump coal which remains on top, 
thereby supplying the fireman with a uniform grade of fuel 
during the entire trip. The mechanical coal passer is of 
very simple construction, and includes a tilting hopper, 
with a supplementary hopper connected to the bottom of 
the coal pit by means of strong cast steel hinges. A rod is 
connected to the supplementary hopper, and operated by a 
steam cylinder whereby the hopper is raised to carry the 
coal forward, at the same time causing the large and small 
coal to be thoroughly mixed as it is deposited in a position 
handy for the fireman. 


THe Colorado Springs and Interurban Railway, 
states an American contemporary, is equipping all of 
its cars with 57-volt, 25-watt tungsten lamps similar 
to those used in lighting steam railway cars. Ten of 
these lamps are used in series, and as they have a 
thicker filament than the ordinary 100-volt tungsten 
lamps the company believes that they will have a much 
longer life than these. Lamps of this description have 
been used on two or three of the company’s cars for over 
1000 hours, and have not yet burned out or broken. 
The only objection to the plan is that if one filament 
should break ten lamps would go out. The company 
provides for this by carrying in the car an extra lamp, 
which can quickly be inserted in place of the burned out 
lamp, and also by having one circuit of five carbon lamps 
on the car. Two of these carbon lamps are inside of the 
car, two are under the hood of the rear platform, and over 
the step, so that they light the entrance, and one is in the 
front destination sign. Owing to this position of the 
carbon lamps the difference in the colour of the illumina- 
tion between them and the tungsten lamps is not con- 
spicuous in the car. In the tungsten lamp circuit there 
are also two lamps above the step, so that this portion of 
the car is well lighted. 


THE report of Major Pringle to the Board of Trade on 
the collision on February 18th between Farringdon-street 
and King’s Cross Stations, on the Metropolitan Railway, 
was issued on April 29th. A Midland Railway goods train 
travelling on the down road divided owing to the breakage 
of a drawbar, and a Great Northern Railway passenger 
train collided with the half left behind. The goods 
guard sustained a serious fracture of the skull, and both 
the driver and the fireman of the passenger train suffered 
rom eut3 and contusions. Twenty-three passengers com. 
plained of minor injuries. The Inspector, who does not 
blame any of the railway servants, states that out of 
94 cases of breakage on the widened lines since January, 
1911, all but seven took place on this particular section 
of road. The traffic upon these “‘ widened lines’ is very 
considerable—about 300 trains a day in each direction— 
the facilities for observation at Granville signal box are 
very poor, and electrical treadles with interlocking block 
cannot detect divisions in trains. As goods trains are not 
fitted with continuous brakes, some better method is 
necessary to secure safety from breakaways. Track 
circuit work controlling the signals at the entrance of each 
block section is indicated as the best available, and he 
hopes the company will see its way to install it. 


less so than pure zinc, with the result that it does not 
corrode as rapidly as zinc, and yet at the same time pro- 
tects the iron or steel equally well. 


TuE first process used in Germany for coal briquetting 
with naphthaline as a binder was that of Buss-Fohr, in 
which naphthaline was introduced, together with super- 
heated steam having a temperature somewhat higher than 
the boiling point of the naphthaline, the idea being that 
the naphthaline would evaporate and thoroughly permeate 
the coal mass. The temperature of the steam proved, 
however, to be low, and no higher temperature could be 
used owing to the difficulty of handling in the presses 
masses that are too hot. The Shiiring process is claimed to 
avoid this difficulty first by evaporating the naphthaline 
in a special gasifier, and then introducing it by steam 
pressure into the deeper zones of the coal dust. Tar is 
still used as a binder, but instead of 64 per cent. required 
when no naphthaline is added good briquettes can be 
produced with 4} to 5 per cent. tar and only 0.3 per cent. 
naphthaline. 


A RECENT issue of the Electrical News describes a small 
hydro-electric plant in use on an Ontario farm. A flour 
mill was being run by water power and another 10 horse- 
power wheel driving a 5 horse-power 110-volt dynamo was 
added, the wheel running at 800 revolutions per minute 
under a 42ft. head. No governor is provided, the load, 
as judged by the mill lights, being regulated by the water. 
Electric light is used in the mill, barns, office, stables, 
dairy, and house—forty 16 candle-power and some 
25 candle-power tungsten lamps being employed, usually 
half at one time. In addition to the lighting, a motor is 
installed -for driving the separator, pasteuriser, churn, 
and milking machine; a motor-driven saw and emery 
wheel are employed in the joiners’ shop and a motor- 
driven vacuum pump is installed both for cleaning pur- 
poses and for use in connection with the milking machine. 
Arrangements are being made to run a laundry elec- 
trically—the ironing, water heating, &c., being already 
accomplished by electrical methods. 


THE concession of the Berliner Elektricitiits Werken, 
states Electrical Enginecring, expires in 1915, and the 
extension of the concession, or the alternative of a com- 


is being much discussed in Berlin in conjunction with the 
future power requirements of the Berlin Stadt-Ring-und 
Vorortbahn. The city of Berlin will bear part of the cost 
of conversion of the Stadt-bahn, and it is suggested that 
the city should take over the general light and power 
supply, including the railway supply, and deal with the 
whole from one large power station. This, it is claimed, 
would enable power to be supplied for the railways at the 
lowest rate possible. Another proposal is that the city 
should take over and link up all the power stations of 
Berlin, but leave the distribution systems and selling 
business in the hands of the private companies, supplying 
them with power in bulk. In this connection it is interest- 
ing to note that the special Commission dealing with the 
electrification of the Berlin railways has recommended 
that only half the required sum of 50 million marks be 
voted, and that the Stadt und Ring, but not the Vorort 
(suburban), system be electrified. 


THE science of acoustics, under the head of sound, 
light and heat, is taught in most technical colleges and 
science centres, but the practical application to buildings 
has hardly made any advance during the last hundred 
years (says the Sanitary Record). The meeting room of 
the Surveyors’ Institution is a good example of a large 
hall where one does not need to raise his voice in order to 
be heard, while the old lecture hall of the science and art 
department at South Kensington is perhaps one of the 
worst for the purpose. There is just one particular key in 
which a speaker may talk there without reverberation, but 
unless he is very careful and speaks deliberately it is very 
difficult to satisfy the audience ; it is also extremely diffi- 
cult for the lecturer to catch the words of a speaker when 
addressing himself to the platform. In designing the 
Albert Hall every care was taken to ensure good acoustic 
properties, with a fair result considering its great size. It 
is a subject that should be taken up by the Science Com- 
mittee of the Royal Institute of British Architects, so that 
one may know the proportions and conditions that will 
secure the best result in any large hall or meeting room. 
The literature upon the subject is very meagre, and only 
gives general outlines that are difficult to apply. Mr. 
Justice Darling, who generally says something worth 
listening to when he interposes a remark during a dry law 
suit, said while trying a case at the New Central Criminal 
Court of the Old Bailey, “It is very clever to have built 
such a place; very often you cannot hear the witnesses 
and counsel in this court, while you can hear those in 





another court.” 








MISCELLANEA. 
THE Royal Mint in London has been asked to submit 


designs for the new nickel coinage for Australia. The 
penny piece is to be about the size of a shilling, while the 
halfpenny is to be only as large as a sixpenny piece. The 
possibility of mistaking the nickel coins for silver will be 
surmounted by having a scalloped edge on the coins of 
the smaller denomination—a scheme which is being followed 
in regard to the Indian anna piece. The alloy for the coins 
will be 75 per cent. copper and 25 per cent. nickel. 


In opening the series of Cantor lectures on the subject 
of “‘ Antiseptics and Disinfectants ’’ at the Royal Society 
of Arts, London, recently, Dr. David Sommerville said that 
the difficulty was that 89.9 per cent. of the general public 
were indifferent to the subject of disinfection, but when 
they woke up to the importance of it something would 
be done by the authorities. Fifty deaths took place in 
Bradford every year from anthrax alone, and this he 
described as a disgrace, especially in view of the fact 
that these could be prevented if proper precautions were 
taken. This matter was one for the Home-office to deal 
with. 


Work has begun on a 15,000 horse-power water-power 
plant at Martigny, in the canton of Wallis, Switzerland, 
to utilise a fall of 5400ft., making this station the highest 
head water power plant in the world. Special interest 
attaches to the penstock lines, which are three miles in 
length. The upper section, which will be under com- 
paratively light hydraulic pressure, is being built of welded 
steel pipe 23.6in. in diameter. The lower section, which 
will withstand a hydrostatic pressure of néarly 2500 lb. 
per square inch, or 165 atmospheres, is to be of special 
ingot-pressed seamless steel pipe. The tube sections vary 
in wall thickness from 1.24in. at the top to 1.77in. at 
the region of highest pressure. 


THE new “peril of the air”’ formed the subject of a meet- 
ing held in London recently under the chairmanship of Mr. 
Howard Moulden. Mr. Grahame-White was announced 
to speak, but was unable to attend the meeting owing to 
indisposition. Mr. Frank Fox moved a resolution, which 
was carried unanimously, calling upon the Government to 
take the necessary steps to meet the existing situation, and 
assuring the Government that in any measure it might 
take for that purpose it would have the whole-hearted 
support of all patriotic citizens. Mr. John Humphries, 
an aeronautical designer, said that in five years—and it 
might be only in three—our inferiority in airships would 
negative our fleet, which could be written off as a bad debt 
if we did not get the supremacy of the air. In a little 





plete or partial purchase of the undertaking by the city | 


while there would he aerial machines capable of launching 
torpedoes with the same speed, accuracy, and power as at 
sea. 


By the enlargement of the Trafalgar Dock, after two 
years of complex engineering work, Southampton can now 
boast the possession of a dry dock big enough to accom- 
modate a vessel of the size of the Olympic. The dock in 
question was originally opened on Trafalgar Day, 1905, 
with a length of 375ft., a width of 90ft., and a depth over 
sill of 33ft. The dimensions of the enlarged dock are :— 
Length, 897ft.; width at entrance, 100ft.; width inside 
lowest altar, 102ft.; width over sill at H.W.S.T, 35ft.; 
depth over blocks, 33ft. The widening from 90ft. to 100ft. 
has been effected by cutting away the face of both walls 
and setting back the altars, heavy counterforts being built 
at the back of the existing walls to compensate for the 
weight lost. The old gates have been removed and 
replaced by a sliding caisson, which, being double-faced, 
is capable of holding up the water level inside the dock 
while the tide is falling. The new caisson contains about 
700 tons of steel work. 


THE sources of danger attending the use of electricity 
in mines are shocks, fires, and explosions. Shocks are 
the electrical accidents that happen most frequently 
underground, the conditions there being especially 
favourable to the occurrence of such mishaps. Fires 
may be caused by leaks to ground, short circuits, and 
blowing fuses. Injuries to electrical equipment, due to 
falls of roof often add to the fire risk Explosions may 
be the result of the ignition of explosives. mine gas, or coal 
dust. In a paper read before the American Institute of 
Electrical Engineers Mr. H. H. Clark discusses the under- 
ground conditions that are unfavourable to the proper 
installation and maintenance of electrical equipment, 
and suggests, in general terms, some methods of making 
safer the use of electrical equipment in mines. These 
suggestions are finally summarised briefly under five heads. 
The closing paragraphs of the paper discuss electrical 
equipment as a means of promoting safety and mentions 
the telephone, the portable electric lamp, electric shot 
firing devices and storage battery locomotives as equip- 
ment that may be regarded as lessening the risks surround- 
ing the underground worker. 


AccorD1NnG to the Electrical Review, a serious mishap, 
of a nature fortunately rare in these days of powerful 
generators, occurred on March 8th last in the Essen 
power station of the Rheinisch Westfalischen Company. 
Shortly after 11 p.m. the No. 4 turbine—a machine running 
at 1000 revolutions per minute and coupled to a 5000- 
kilowatt alternator with salient rotor poles—began to emit: 
peculiar sounds; meanwhile the output of the machine 
fluctuated widely. The set was at once unloaded, the 
main switch being opened when the output was reduced 
to 900 kilowatts. The alternator then showed normal 
voltage, but while the main stop valve was being closed 
the whole machine “ burst.”” Wreckage flew in all diree- 
tions and wrought considerable havoc. One piece of the 
stator, weighing several tons, was thrown through the 
wall of the power-house, and, having damaged the tram- 
way ttack, richochetted against and damaged a building 
on the opposite side of the street. Five of the poles, 
weighing about 2000 lb., were hurled through the roof, 
while the remaining seven were found in various parts of 
the power-house. One pole soared over the houses on 
the other side of the street and buried itself deeply in the 
ground, while two others were found well over 100 yards 
away near the coke ovens of the Victoria Mathias pit. 
The cause of the disaster has not been determined, and it is 
not believed that any definite conclusion can be reached 





in this respect. 
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The Imperial College. 


THE Imperial College of Science and Technology 
is an institution formed by the amalgamation of three 
colleges whose names are more familiar. They 
are the Royal College of Science, the Royal School 
of Mines, and the Central Institute of the City and 
Guilds of London. Each of these colleges is now a 
school of the University of London, but in the recently 
published final report of the Royal Commission on 
University Education in London the Imperial College 
is the first to be mentioned as qualified for inclusion 
as a constituent college. Hence it may be anticipated 
that in a short time it will be part of the University 
of London and will, we presume, be able, as it 
much desires, to grant degrees without the 
separate examination of the University which is 
now insisted on. The constitution of the Imperial 
College dates back only a few years, but they are 
years marked by remarkable development, and it 
may now be justly claimed by it that it is second to 
none in Great Britain and that, in certain branches, 
it is second to none in the world. Much of the advance 
is due no doubt to money, in particular to bequests 
made by Messrs. Wernher, Beit and Co., the Gold- 
smiths’ Company, and the late Mr. Alfred Beit; 
but not a little may be ascribed to the hearty co- 
operation of the three famous schools and the burying 
of old rivalries and animosities. Of money, nearly a 
quarter of a million sterling is being spent on the 
extension of the engineering school and on new 
buildings for the Royal School of Mines and for a 
new botanical laboratory, and projected develop- 
ments of the department of Chemical Technology are 
only hindered by lack of funds. 

Speaking at a little luncheon which he gave in the 
recently erected Students’ Union of the Imperial 
College on Tuesday last, the Rector, Sir Alfred 
Keogh, said that students who desired the most 
advanced technical education had previously to 
seek it in foreign countries, but that now the 
Imperial College was erecting new laboratories 
and giving new courses of instruction which 
would offer the student at home as much or more 
than he could get abroad, and he invited the members 
of the party to go round the colleges and see for them- 
selves the advances that had been made. What the 
visitors saw convinced them that the Rector had 
claimed no more than he had a right to claim, and what 
they were told by the professors and members of the 
teaching staffs who accompanied them left no doubt 
in their minds that the college was not only adding 
material of the highest value to the general stock of 
knowledge, but was turning out men who were 
equipped with the right tools for advancing the wel- 
fare of the Empire. There is no longer any talk of 
science for science’s sake at Kensington, early 
Victorian cant which did much to bring science 
teaching into disfavour with men of the world. 
It is now fully recognised that, for the many, 
science must be regarded as a commercial asset, 
and that abstract science is a luxury which only 
the few can afford. On all sides it is evident 
that the application of science to purposes useful 
to man is the goal towards which the College 
drives. Take, for example, the Department of 
Botany, one of those for which a new building is 
being erected. The old Botany of Schedules and 
Herbaria is barely known. Industrial botany has 
taken its place, and such questions as_ the 
destruction of insect pests, the improvement of 
rubber plantations, the tinting of woods for the 
cabinet maker, and the diseases of timber now 
claim the attention of the students. We may 
mention a special case whic 4 Goice botany into close 
contact with our own profession and illustrates our 
point. It was felt that mining engineers, who have 
not a little to do with wood for various purposes, 
should be given an opportunity of studying it. A 





course was arranged, and it was anticipated that 
possibly half a dozen mining students would follow 
it. But the advantages of the class were so fully 
recognised that no less than thirty students, somewhat 
to the embarrassment of the botanical department, 
joined. We do not require a more striking instance 
of how much the College is inspired by industrial 
needs and determined to meet the practical require- 
ments of its students. We must, however, say a 
word or two of the School of Engineering, which is 
our proper province. The Central Institution is one of 
the younger of our engineering schools, but it rapidly 
made a name for itself under Professor Unwin, and 
that reputation has continued to advance under 
Professor Dalby. Professor Dalby learnt engineer 
ing himself in the hard school of experience. He 
was trained from a boy at the Great Eastern Railway 
works at Stratford, and at Crewe, and his scientific 
studies were only gained by intercalation with the 
workshop. Hence it is not unnatural that he should 
be the most ardent believer in workshop training. 
Give up anything you must in your training, but do 
not give up your workshops, is his advice to his 
students, and throughout the studies which he directs 
he never fails to insist that it is in their practical 
application that the value of his instructions lie. No 
one who talks with him can fail to observe that he 
regards his drawing-offices as his best class-rooms. 
But what Professor Dalby is doing for engineering 
and Professor Farmer for industrial botany, Professors 
Frecheville and Carlyle are doing for mining and 
metallurgy and Professor Brereton Baker for 
chemistry. The whole College is inspired by a 
single motive and a single purpose, and it is to 
make its students men useful to the world. 

It has been so frequently in the past our unpleasant 
duty to say hard things of science schools that it is with 
no small sat’sfaction we have written as we have to- 
day. We have in the face of the sneers of young men 
of science asserted over and over again that the only 
aspect in which science should be regarded by the 
schools is its ability to make money. Of all the men 
that go to the schools probably not more than one or 
two in a thousand are possessed of independent means 
and can follow science for its own sake. All 
the others are taking it up as a profession, and it 
is a duty, which some schools have been too slow 
to recognise, to turn out men equipped with the 
means of making money. The Imperial College has 
recognised that fact, and its professors rejoice to 
recount the worldly success of its students. Science 
reaches its highest point when it reduces the ills and 
hardships of the world, increases the amenities of life, 
and improves industries. But in doing these things 
it brings money to its devotees. Let, then, no man 
be ashamed to make profit out of science. The 
labourer is worthy of his hire. 


Phase Advancing. 


THE members of the Institution of Electrical 
Engineers, or at any rate those responsible for the 
generation and distribution of alternating current 
for power purposes, have reason to be thankful 
for the three papers which have been presented this 
session bearing on the question of power factor correc- 
tion, for it is common knowledge that numerous plants 
are now loaded with wattless currents to such an 
extent that nothing like the full amount of work can 
be got out of them and power-station engineers are 
beginning to feel anxiety on this score. Let there be 
no misunderstanding about it, this is a matter of 
vital importance. A generating set rated at 1000 
kilowatts at unity power factor becomes a 600 kilo- 
watt set at .6 power factor, “and the only possible 
way of getting it to give its full output is to relieve 
it of the idle currents which are set up by motors and 
other inductive apparatus connected to it. Expen- 
sive cables are being deprived of working at their 
full capacity in precisely the same manner, so that 
the situation has become truly serious, and it is high 
time that steps were taken to improve the deplorable 
conditions under which many alternating current 
systems are now working. Dr. E. Rosenberg and 
Professor Miles Walker have read papers before the 
Institution of Electrical Engineers in which machines 
capable of raising the power factor are described, 
and on Thursday, the 24th ult., another contribution 
of a similar kind was presented by Dr. Kapp, who 
has invented an entirely new form of phase advancer 
for use in conjunction with slip ring induction motors. 
The latter paper, or rather an abstract of it, is pub- 
lished elsewhere in this issue, and for the benefit 
of our readers who are unfamiliar with the author’s 
new machine, we have added two diagrams which 
show the electrical connections and indicate that 
unlike the machines devised by Professor Miles 
Walker, Scheribus and others, it is not a rotary 
machine nor is it supplied with mechanical power. 
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But it is necessary to excite it with continuous | likely to agree to any such arrangement. We must| years ago. “It is nothing,” he said, “to fix g 


current and the question that arises is where is this 
current to come from. It is true that the energy 
needed for this purpose is small, for according to the 
paper the excitation for a phase advancer used with 
an 800 horse-power is only 700 watts, but even 
so it is clear that where no direct current supply is 
available a small dynamo or battery is needed. 
Batteries, no matter how small, are a source of 
nuisance for they require charging at regular intervals, 
and if this be carried out on the premises a dynamo 
rectifier or motor generator must be provided. Most 
probably the simplest method of exciting phase 
advancers would be to connect them to a small 
dynamo driven by one of the induction motors, 
and it can therefore hardly be claimed that Dr. 
Kapp'’s invention entirely eliminates the necessity 
for employing additional rotating machinery, although 
as we have said the exciter is quite a small con- 
trivance. Nevertheless, it cannot be denied that 
the phase advancer and its exciting equipment are 
going to destroy the extreme simplicity of the induc- 
tion motor, and as we have pointed out on previous 
occasions, consumers will want to know what they 
are going to gain by using all this paraphernalia. 
This is a question which has interested us ever 
since the idea of employing phase advancers was put 
forward, and we are pleased to find that Dr. Kapp 
throws some light on this side of the subject, but we 
fail to see that his suggestions will appeal to consumers 
who are at present paying for current on the kilowatt- 
hour basis. When starting a new supply undertaking, 
however, it is possible that his proposals might be 
adopted with advantage, but unfortunately in the 
case of existing installations the trouble is already 
with us, and some good scheme for overcoming the 
difficulty is urgently needed. It is not so much a 
case of finding a preventative but rather one of dis- 
covering an effective means of removing a difficulty 
that already exists. Let us examine the scheme 
which Dr. Kapp puts forward. He says at the end 
of the paper that ‘a consumer who takes his power 
unadulterated by a large proportion of sin ¢ should 
in his payment for current recompense the company 
for the extra plant capacity necessary for the genera- 
tion of wattless current and the customer should, 
therefore, not only pay for the true kilowatt-hours 
but also something for the kilovolt-ampére hours.” 
This is all very well, but the fact must not be over- 
looked that up to the present consumers have only 
been paying for kilowatts, and we are afraid that if 
any attempt were made to charge them something 
for kilovolt-ampéres also, there might be a great deal 
of trouble and possibly the experiment would result 
in some of the consumers giving orders for the current 
to be cut off altogether. Gas and oil engine manu- 
facturers are very active just at present, and the less 
said about increasing the price of power the better. 
But Dr. Kapp seems to believe that all trouble 
can be overcome by persuading consumers to employ 
phase advancers. He directs attention to a new 
meter invented by Professor Arno, and then proceeds 
to show how the use of this instrument in conjunction 
with phase advancers is going to solve the problem, 
and by way of example takes the case of a consumer 
using large and small motors with an aggregate power 
of 1000 kilowatts and a power factor of .75, which 
latter is to be raised to .95 by means of phase 
advancegs. The load factor is assumed to be 34 to 
35 per cent., so that the yearly consumption will be 
3,000,000 units, the power the customer would pay 
for under the existing method of metering. But 
when the Arno meter is put into service the consump- 
tion goes up to 34 million units, and these, if we have 
understood Dr. Kapp right!y, are what the customer 
would be expected to pay for if he refuses to employ 
phase advancers. If, on the other hand, the consumer 
agrees to use these machines, and so brings cos ¢ 
up to .95, then he is charged for 3.053 million 
units, so that he still pays slightly more than in the 
first instance. Taking current at .5d. per unit, 
this difference between 3} million units and 3.053 
million units represents about £600, and this is to 
be divided between the supply company and the 
consumer, the latter getting £300 as a return for his 
capital outlay on phase advancers. Now, we can 
imagine a central station engineer or one of his 
representatives going to a consumer with the glad 
news that he proposes to put in a new meter which 
in the course of a year will register one-third of a million 
units more than the one the consumer already has, 
and explaining that if he (the consumer) is prepared 
to buy some phase advancers, costing something 
like three or four hundred pounds, he will be supplied 
with power at only a little more than the price he 
is at present paying for it, and as a reward for his 
trouble, half the so-called “ saving ”’ is to be handed 
over to the supply company. We would ask Dr. 
Kapp whether he really thinks that the consumer is 








confess that we ourselves have considerable doubts 
about it. Nor do we think that this new system of 
metering could be confined to new consumers. 


The Minimum Wage. 


It is a remarkable fact that during recent years the 
work of the Labour Party in Parliament has generally 
taken the form of moving resolutions and calling 
attention to various reforms alleged to be necessary 
in the interests of the workers. Amongst the 
foremost of these resolutions is that a mini- 
mum wage is essential. Indeed, the claim for a 
minimum wage is advanced year by year with the 
regularity of the recurring decimal; but it is a 
common characteristic of every speech made in 
support of it that no really satisfactory method by 
which it shall be secured to the worker isever advanced. 
It would perhaps be more accurate to say that no 
advocate of this reform has ever yet suggested 
means for attaining the object of a minimum wage, 
that object being, of course, to secure to every worker 
that he shall earn enough to keep body and soul 
together. It were idle to pass an Act of Parliament 
providing that no man shall be employed for less 
than 30s. a week unless work for all were insured by 
the Legislature and prices of the necessaries of life 
were controlled by Statute. 

The truth is, of course, that, when the region of 
theory is passed, the practical difficulties become 
insuperable. Even Mr. Philip Snowden seems to 
acknowledge this. In his speech on the Address 
in the House of Commons he is reported to have said : 
“We ask, in the first place, that by legislation 
every workman shall be guaranteed a minimum wage. 
By a minimum wage I mean a wage sufficient to 
maintain a man and his dependents in good physical 
health and in industrial efficiency, and to give him a 
fair proportion of the ordinary comforts of civilised 
existence.” The speaker did not go on to make 
any practical suggestion, for the very good reason 
that upon a former occasion he had shown that in 
one industry at least a minimum wage was impossible. 
According to a report in the Yorkshire Post, July 24th, 
1911, when speaking at a meeting of the Yorkshire 
branch of the party held at Bradford on 22nd July, 
1911, he said :—‘* If a 30s. minimum wage came into 
force in the cotton trade on the Ist January next 
every cotton mill in Lancashire would be closed. 
There is no shadow of doubt about that. To 
advance the wages in Lancashire by 6s. to a 30s. 
minimum would take away far more than the 
whole of the profit in the cotton trade.” If 
a proposal of this kind would have such an effect 
upon the cotton trade, what ground is there for 
saying that other industries would not suffer to a 
similar or even greater extent ? That Mr. Snowden’s 
earlier view has found no favour with the Labour 
Party is clear from the resolution recently moved in 
the House of Commons by Mr. Will Crooks. He said 
nothing new, brought no new facts to support his plea, 
but merely pleaded for a minimum and suggested 
that the Government should set a good example by 
paying at least 30s. a week to all persons it employed. 
As an ounce of practice is worth a pound of theory, 
it would be well if those who favour Mr. Crooks’ 
proposition in the abstract would study the effect of 
legislation directed towards the regulation of wages in 
the coal trade. The main points were put with great 
force by Mr. EK. Craig, the member for Crewe in a 
maiden speech on Mr. Crooks’ motion. Mr. Craig 
said :—‘‘ In 1909 the Mines (Eight Hours) Act was 
enacted, and since that time the production of coal 
in an average mine with which I am acquainted has 
decreased to the extent of 2} cwt. per day per man. 
Then came the Minimum Wage Act, with its effect 
of increasing the cost of coal by 4d. per ton, the lower 
grades of workers finding themselves secure of a 
minimum wage no longer putting forth their best 
efforts. In 1912 the Insurance Act caused a further 
increase in cost of production, with the result that a 
general rise in the price of coal to the extent of Is. 6d. 
per ton was occasioned.” Commenting on these 
facts, he stated that which really underlies this 
demand for a minimum :—‘ The worker desires to 
obtain better results by less effort and to secure 
higher wages by less work. But better results from 
less effort, higher wages from less work, mean in 
industrial communities less production and higher 
cost, and that is a position we cannot face in an 
industrial community.” 

Ii cogent arguments like those put forward by Mr. 
Craig fall upon deaf ears it were scarcely worth while 
to quote long passages from works on political economy 
to show that the minimum wage per se is an impossi- 
bility. We may, however, conclude by reminding 
the reader of what John Stuart Mill wrote many 





minimum of wages unless there be a provision that 
work, or wages at least, be found for all who apply for 
it. This, accordingly, is always part of the scheme, 
and is consistent with the ideas of more people than 
would approve of either a legal or a moral minimum 
of wages.” 


The National Insurance Act. 


ELSEWHERE we publish a letter from Sir Charles 
Macara, who, as most of our readers are aware, has 
recently been very active in showing up the unsatis- 
factory features of the Insurance Act. Sir Charles, 
letter calls attention to the aims and objects of the 
Employers’ Parliamentary Association, of which he 
is the president. This Association has made great 
progress since its formation a little over twelve months 
ago. It aims at the organisation of employers who 
are engaged in special businesses and who are jot 
connected with any of the great federations of em- 
ployers that control the staple industries. It seeks 
to bring into one association the many minor federa- 
tions and associations which separately are compara- 
tively helpless as regards legislative affairs. At the 
same time, the fact should be emphasised that it 
does not wish to interfere with the work of the par- 
liamentary committees of the great federations, 
such, for instance, as the Engineering Employers’ 
Federation. It is recognised that such committees 
will still find plenty of scope in dealing with legislation 
which affects their particular industries. The 
Employers’ Parliamentary Association can, however, 
undoubtedly render good service in bringing all 
employers into line for the purpose of resisting or 
working for the amendment of legislation of such a 
nature as the National Insurance Act, which affects 
more or less every employer of labour in the country. 

Sir Charles points out in his letter that it is being 
assumed in some quarters that employers have 
accepted the existing situation as regards insurance 
and are prepared to go on providing the heavy 
taxation which the Act imposes. This state of things 
probably accounts for the amazing Bill which was 
introduced into the House of Commons only a few 
days ago by a private member. This Bill makes 
provision for the insurance of workpeople against 
death at the expense of employers, and although it 
is quite possible that nothing more will be heard of 
such an unjust proposal, its introduction shows in 
which direction the political wind is _ blowing 
It is the contention of the Association that it should 
not be possible for Bills such as this, affecting industry 
and commerce, to be pushed through Parliament 
and made the law of the land without the leaders 
of great industries, representative of both capital 
and labour, having opportunities of expressing 
their views or of giving advice upon them. If such a 
course had been pursued in the case of the Insurance 
Act much of the trouble and chaos which at present 
prevails would no doubt have been avoided. One of 
the great injustices which the members of the Asso- 
ciation complain of is the principle adopted of taxing 
the employers at a certain amount per head instead 
of upon the profits earned, and it is interesting to note 
that already about 95 per cent. of the members of the 
Parliamentary Association have expressed their 
preference for a system of taxation for insurance 
purposes on profits by whomsoever and wheresoever 
earned. Such a system is obviously more equitable, 
and if the whole of the employers of this country 
could be organised to give something like unanimous 
expression in favour of it the Government would 
feel bound to take notice. In fact, the Chancellor 
of the Exchequer some time ago, when approached 
by a deputation of members of the engineering 
industry regarding the feasibility and desirability 
of excluding employers altogether from participa- 
tion in the Insurance Act on condition that a sum 
equivalent to their contributions could be raised by 
means of taxation, expressed himself as willing to give 
the most careful consideration to any practicable 
alternative scheme on those lines which they might 
bring forward. 

We have in front of us a list of federations and 
associations which have already become members of 
this body. These organisations include over 1700 
firms engaged in almost all branches of commerce, 
such as coal mining, agricultural engineering, bleach- 
ing, boot making, cotton and wool dyeing and manu- 
facturing, hosiery and woollen manufacture, building, 
brick making, pottery, wire drawing, grocery, &c., 
and at a rough estimate represent a capital of 
£100,000,000. A noticeable feature of the above list 
is the absence of the name of the Engineering Km- 
ployers’ Federation. 
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THE DRAINAGE OF EGYPT. 





Wer print below Sir Hanbury Brown’s promised 
reply to Sir William Willcocks’ second letter—see 
THe ENGINEER Of last week :— 

Sim.—Sir William Willcocks, in the concluding 
paragraph of his letter which appeared in your last 
jssuc, asks what induced me, after writing Part I. 
of my article reviewing his lecture, to write Part IT. 
If he refers to the first paragraph of Part ITI he will 
find it stated that the “article is the answer to the 
challenge on behalf of the irrigation staff of fifteen 
years ago.” At that time I was Inspector-General 
of Irrigation of Lower Egypt, and therefore I am the 
proper person to answer the challenge. That accounts 
for ny Part II, He might then well ask why I wrote 
Part I. I wrote it for the pleasure of agreeing with 
him. and to show that hostility was not the motive 
of my counter-attack. I hope he will realise that 
when I put on the gloves to stand up to him I do it 
in no unfriendly spirit. 

Let us dispose of side issues first. Sir William 
Willcocks has in no wise been charged with incon- 
sisteney in his advocacy of lift irrigation any more 
than Noah with his shadoof has been. But this may 
be noted with regard to this point. My article 
maintained that ‘‘ the system to be preferred is one 
that will avoid the ill effects (of free flow) without 
losing the advantages.” Sir William in his letter 
actually suggests such a system, which has struck 
him since his lecture was written. 

My article stated “it is reported” that Sir W. 
Willcocks now belittles the Assuan Dam. I apologise 
for assuming the report was true and for writing what 
[ did under that assumption. 

I must confess J do not understand the paragraph 
beginning ‘*‘ When Sir Hanbury Brown states that 
in 1902 (1904 was the year, not 1902),” and ending 
“fell utterly away.” But it seems to relate to 
certain statements which have been contradicted by 
their author more than once and to certain works, 
not specified, that have come to grief. I imagine 
Sir William is referring to the ebb and flow of his 
views regarding the complex question of drainage 
and the red water supply, which may be traced by 
consulting his own publications given below :— 
Page 125 of the first (1889) edition of “ Egyptian 
Irrigation *’ (quoted by me); page 236-237 of the 
second (1899) edition of ‘‘ Egyptian Irrigation ;” 
page 4 of lecture (1904), “The Assuan Reservoir 
and Lake Moeris ;”’ recent lecture (1913) on ‘‘ The 
Drainage of Egypt.” 

My own views on the subject, which have not 
changed, are to be found stated on pages 106-108 
of the Egyptian Government Irrigation Report for 
1896, as quoted in my article. 

As my knowledge of Lower Egypt previous to 
1894 was ‘‘ only academic,’ I do not know whether 
Sir William Willcocks, while he was an officer of the 
Irrigation Department, set the fashion of wearing 
a halo round his head ; but I know this, that, urged 
presumably by some such feelings as moved the fox 
that lost its brush, he has from time to time, since 
he resigned his right to wear an official halo himself, 
done his best to knock off the halos that adorned his 
successors, 

I come now to the point that was the real cause 
of my putting on the gloves, namely, Sir William 
Willcocks’ remark about “the vicious system of 
minimising the use of the red water of the Nile flood, 
begun in 1886 and continued with redoubled enargy 
fifteen years ago.” To trace the history of this 
“vicious system ’’ and of the causes which led to its 
adoption my article quotes from all the six Govern- 
ment reports that alone refer to it and from the second 
edition of ‘‘ Egyptian Irrigation.’’ The argument 
was not based on my “ academic ’’ knowledge of the 
Lower Egypt of those days, but on the recorded 
opinions of those who knew it well, Sir William 
Willeocks included. My article makes a distinction 
between the Willcocks of 1884-1890, author of the 
first edition of ‘‘ Egyptian Irrigation,’ and his suc- 
cessor, the author of the second edition and lecturer 
of 1913. The lecture reviewed, which quotes largely 
from the second edition, gives the latest stage in the 
development of the lecturer’s ideas, while the first 
edition gave the author’s views while he was still in 
close contact with what he was writing about. The 
lecturer states his conviction as to what is suited to 
present conditions in the follawing words :—‘‘ A red 
water famine I saw could be guarded against by allow- 
ing every canal to carry in flood the maximum quan- 
tity of rich red fertilising water it could and by escap- 
ing this water freely into the escapes.””’ My Part II. 
consists almost wholly of quotations bearing on this 
principle or policy, all intended to support the view 
that the Nile flood must be admitted under control 
and the canal discharges he duly (not unduly) limited, 
in accordance with the system begun in 1886, con- 
tinued ever since, and now branded as “ vicious.” 
The building of regulating heads to canals at their 
Nile off-takes was a detail of the system by which 
control was established. The introduction of the 
practice of flood rotations was another. There is this 
passage in the last letter from Sir William Willcocks : 
In 1890 the barrage held up to R.L. 14:00 m., and a 
great change took place, Colonel Ross was for 
reducing discharges, like the rest of us, while it 
was a question of reducing the discharges in the 





canals so that in the interest of the irrigation they 
might discharge freely into the escapes without 
swamping them.” (The italics are mine.) ‘* Without 
swamping them ” is the limitation I claim to be a 
necessary one for all time—see quotation from the 
1896 report in Part II. of my article, which gives the 
policy I then adopted and my reasons for adopting 
it seventeen years ago. The condition limiting the 
free discharge to what can be got rid of into the 
escapes “ without swamping them” in the interest 
of irrigation is as necessary now as it was then. 
Apparently it is this limitation which Sir William 
Willcocks maintains is ‘‘ vicious’? under present 
conditions, though he applies this expression to it 
from its first beginnings in 1886. At any rate, his 
lecture does not make it clear that what he meant was 
that the system is vicious under present conditions, 
but was not vicious ‘‘ in the times of the first edition 
of ‘Egyptian Irrigation’”’ because the canal dis- 
charges were duly limited in those earlier days and 
have been unduly limited since. 

Since the publication of my article which gave rise 
to this discussion I have read in the Cotton Federa- 
tion’s Report, dated March, 1913, Professor J. A. 
Todd’s well-informed paper on “‘ The Agricultural 
Drainage of the Egyptian Delta,” which states the 
Delta drainage problem in an admirably lucid manner, 
and gives more information about the Government 
scheme than I have been able to obtain elsewhere, 
but still not enough to satisfy my curiosity. Ex- 
cepting only a little confusion of expression in his 
references to the “‘ sharaki ’’ decree, irrigation matters 
have been discussed with an intelligent grasp of the 
subject, worthy of an irrigation engineer and unusual 
in a “layman.” I must not add to the excessive 
length of this letter by further remarks on this excel- 
lent paper, except to point out that its author is on 
the side of Sir William Willcocks in his advocacy 
of lift irrigation, but on my side in my argument for 
the due limitation of the admission of the flood supply 
to canals. The discussion aroused by the disaster to 
the cotton crop of 1909 has drawn attention to the 
ill effects on the cotton plant of an early production 
of flood levels in the canals of the Delta, and the 
conclusions arrived at have been such as should give 
pause to anyone inclined to the utterance of dogmatic 
dicta regarding the beneficial effect of running the 
canals with the maximum discharges possible through- 
out the flood. HANBURY Brown. 

April 28th. 
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Electric Traction and Transmission Engineering. By 
Samuel Sheldon and Erich Hausmann. London: 
Crosby Lockwood and Son. + 


From the title it might well be supposed that this is a 
volume of rather large dimensions, for electric traction 
and transmission engineering is an exceedingly broad 
subject. But as a matter of fact it is a book of normal 
size printed in fairly large type and upon somewhat 
thick paper. It is a book that enters into many pro- 
blems associated with electric railways. It deals 
mainly with American practice, but it is not without 
value to engineering students and others in this 
country. There are ten chapters, which are devoted 
to the determination of the number and size of cars 
for an urban road tractive effort required for car pro- 
pulsion types and performance curves of motors, 
speed curves, railway motor control, energy consump- 
tion, the distributing system, sub-stations, transmis- 
sion lines and power stations. 

The main fault we have to find with the book is 
that the authors have endeavoured to cover too much 
ground, the result being that few branches of the 
subject are adequately considered. The chapter on trac- 
tion motors, for example, is quite good, so far as it 
goes, but it can only be regarded as a very brief 
introduction to the subject. It would be unreasonable 
to expect to find the theory of all classés of motors 
fully considered in a work of this description, but we 
certainly think that an endeavour should have been 
made to give a brief description of the various types 
in use. The ordinary continuous current traction 
motor does not call for much attention, because its 
principle and construction are fairly well understood, 
but the same can scarcely be said of the single-phase 
commutator motor. The authors have merely con- 
sidered two types, namely, the simple series compound 
motor and the repulsion machine. It is true that all 
other single phase commutator motors are only 
modifications of these, but, nevertheless, they are 
machines of considerable importance. The Winter- 
Eichberg motor is now largely used, and the Deri 
repulsion: machine is also employed on certain rail- 
ways. It is to be remembered, however, that the 
book deals mainly with American practice, and since 
the motors just referred to were developed on the 
Continent, this scanty treatment is not altogether 
surprising. 

In dealing with the control of motors, the authors 
have exercised much care, and the descriptions of the 
various systems are remarkably clear. The diagrams 
given in this section of the book are simple, and should 
enable the reader to understand the various methods 
of control with the greatest of ease. But, here again, 
no reference is made to certain schemes which have 
been adopted on continental single-phase railways. 





In the section on sub-stations particulars are given 
of the relative efficiencies of different types of con- 
verting plant, the floor space required,and so forth. 
Like most other American writers, however, the authors 
have omitted to consider the motor converter. But 
this is not an important matter, since these machines 
are seldom used on traction systems, because, as a 
rule, the periodicity is about 25 cycles per second. 

The chapter on power stations is written on exceed- 
ingly elementary lines, and we hardly think that it 
will prove of much value to students, or, at any rate, 
not to advanced students. It is certainly of no 
particular value to engineers. To give the reason for 
providing power stations with chimney stacks seems 
to us absurd. Nor do we see any particular necessity 
for explaining that power station buildings may be 
constructed of wood, brick, reinforced concrete or 
stone. The whole of the book appeals to the student 
rather than to the practical engineer, but we are 
afraid that there is not much in the power station 
section which will be of use to either. Hydraulic 
stations are also briefly considered. Unless the reader 
possesses a fair knowledge of mathematics he is not 
likely to derive much benefit from the section on 
transmission lines, and the same applies to some 
extent to the chapter on the distribution system. 
The other sections of the book do not eal] for much 
skill in this direction, or, at least, they do not demand a 
knowledge of the calculus. Problems are set at the 
end of each chapter, but since no answers are given it 
is not easy for the reader to judge whether he has 
properly grasped the subject.. We have never been 
able to understand why authors of engineering books 
omit to give the answers to problems. In the cz.32 of 
elementary school books, written for the use of boys, 
the reason is obvious, but those who study works of 
this description generally do so with the object of 
gaining sound knowledge and will go on working out 
problems until they arrive at the correct answers. 

On the whole the book has been carefully prepared, 
and may be studied with advantage by students and 
others interested in the subject of electric traction 
and transmission engineering. 
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In order to improve the colour of certain native woods 
of Germany for use in the better grades of furniture, a 
special treatment has been tried with success. The 
freshly-cut wood of birch, oak, elm, pine, or spruce is 
buried in earth mixed with lime and other materials, 
and left for three to five months, which is said to impart 
to the wood a remarkably fine colour, so that it can be 
used without staining or painting. The colour changes 
throughout, and is supposed to be due to a change of the 
tanning. It is also claimed that this tanning process 
reduces very materially the tendency of wood to “ work ’’ 
—i.e., shrink and swell—so that dense hardwoods may, 
after treatment, be used without fear from that source. 
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GEARED TURBINE STEAMERS FOR THE | 
SOUTH INDIAN RAILWAY. | 
| 


In our issue of October 18th, 1912, we gave some particu- 
lars of the first of three geared turbine steamers built | 
by A. and J. Inglis, Limited, of Pointhouse, Glasgow, for | 
the South Indian Railway Company. All three vessels, | 
the Curzon, the Hardinge and the Elgin, have now been | 
completed and put through their trials, and on this page | 
and in our two-page supplement we give this week, engrav- | 
ings showing their general arrangement, and the details of | 
their propelling machinery. 

These vessels were designed by the builders to the speci- | 
fications and sketch plans of the late Sir William White, | 
and are for service between the Indian mainland and the | 
island of Ceylon in the neighbourhood of Adam’s Bridge. | 
They have accommodation for passengers, European and | 
native, and goods. The distance to be run by the vessels | 
is about the same as that between Dover and Calais, much | 








of the water to be navigated being from 12ft. to 14ft. in 
depth. Under the contract the vessels were to start from 
rest and cover the 20 nautical miles of their journey in 
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The propelling machinery consists of two sets of geared 
Parsons turbines—the first, we are informed, actually to 
be made in Scotland—driving twin screws. To each shaft 
a high pressure and a low pressure turbine are coupled by 
means of machine cut gearing which enables the turbines 
to be run at 3500 revolutions per minute, while ensuring 
an efficient low speed for the propellers. A high-powered 
astern turbine is embodied in each low pressure casing. 
Two Yarrow water tube boilers, specially designed for 
burning inferior qualities of coal are employed to generate 
steam. An oil burning installation of the pressure spraying 
type is fitted in each vessel for use in the future should 
occasion require it. Weir’s Uniflux type of condenser, 
and the same makers’ dual type of air pump are installed. 
The main feed pumps are automatically controlled, so 
that the water level in the boilers may be maintained 
constant. 

The vessels have an overall length of 260ft., a breadth of 
38ft., and a depth to the promenade deck of 18ft. 9in 
Their gross tonnage is about 700. They are provided with 
bow and stern rudders, controlied by steam stecring gear. 








about 72 minutes. On trial with coal of much the same | For further details as to the interior fittings, &e., of the 
quality as will be obtainable in India they have been able | vessels we would refer our readers to the previous article 
to perform this duty in 65 minutes 


mentioned above. 
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S.I.R—GEARED TURBINE STEAMER CURZON 


A. AND J. INGLIS, LIMITED, POINTHOUSE, GLASGOW, BUILDERS 


( For description see page 472) 

















PHASE ADVANCING. 


On Thursday last Dr. Kapp read before the_Institution 


of Electrical Engineers a paper on the above subject. It | 


is to be regarded as a useful addition to the literature on 
power factor correction, for it deals with the commercial 
side of the question and contains many hints which should 


assist those who are confronted with the difficulties asso- | 


ciated with this problem. Attention is first of all directed 
to the «ll-known fact that it is far more advantageous 
to place correcting apparatus outside the power station 
tha: inside it, for in the latter case only the generators 
are relieved of the wattless currents. More than this it 


Under such conditions the question which has to be settled 
is whether it will be advisable to put down power factor 
| correcting apparatus or to lay an additional cable and to 
| add additional generators if the plant has to be extended. 


| To obtain an approximate view of the economic conditions 
| involved the author considers the case of a group of small 
| motors taking together at times of peak loads 100 kilo- 
watts at -7 power factor. Suppose, the author says, that 
| the line is fully loaded and that it is necessary to add some 
similar motors. Any additional power required for the 
new motors must either be supplied over a new line or the 
power carrying capacity of the old line must be increased 
| by improving the power factor. It is assumed that the 


is shown that the second method is wasteful both in capita] | steam plant has the required margin of power, and since 


outlay and in running cost. 


because the volt-ampére capacity of a generator and rotary | give the additional power. 


It is wasteful in capital c:st | the current is not increased the generators will be able to 


It is assumed that before the 


condenser is greater than that of a generator designed for | additional motors were put in the line the loss was 10 per 


driving with both components of the current, 


rotary condenser. To make the former part clear Dr. 


Kapp says let E I be the output required from the generator | > 7 
| terms of kilovolt-ampéres will remain the same as before. 


if no phase corrector is used. E I must also be the volt- 
ampere capacity. But if such an apparatus is employed 
the output from the generator need only be EI cos 9. 
The volt-ampére capacity of the rotary condenser will be 
the product of I sin ¢, and the voltage to which it must 
be excited. This is about 30 per cent. more than the 
bus-bar voltage, so that the amount of dynamic machinery 
is in the two cases E I and EI (1-3 sin 9 + cos @) respec- 
tively, whilst the available power is reduced by the loss 
in the rotary condenser, resulting in a slight lowering of 
the efficiency. The expression 1-3 sin ¢ + cos ¢ shows 
the proportional increase in the amount of electrical 
machinery over the case where a generator is large enough 
to deal with the two components. 

The following table shows this proportion for various 
power factors and also the loss in the rotary condenser, 
the calculation for the latter being based on the assump- 
tion that all the losses are covered by an allowance of 
4 per cent. on the volt-ampére capacity of the rotary con- 
denser. 


y 
Power factot.. .. «. «| 1} .95] .9 85 .8 Ps a ee 
1.3 sin @ + cos @ wes wel ee 1.35 | 1.46 | 1.53 1.58 1.61 (1.62 
Loss in per cent. of power | 
generated tx ae CSET 





2.6 |8.2 (8.9 (4.3 |5.2 


This table indicates that to compensate for a -8 power 
factor by a rotary condenser the cost of the electrical plant 
will be increased by about 60 per cent. over a generator 
designed for this power factor. The cost of the steam plant 
and the expense for power will both be increased by 4 per 
cent. Therefore Dr. Kapp arrives at the conclusion that 
it is obviously wrong to correct the power factor at the 
generating station either by means of an over-excited 
synchronous motor or by an electrostatic condenser. 
He therefore dismisses the idea of installing any kind of 
phase advancing apparatus in the power-house, and directs 
attention to the plan of putting such apparatus at the end 
of the line or on the consumers’ premises. There are two 
cases to be considered. First, the reduction of the phase 
angle of the installation as a whole without any change 
in the power factors of individual motors or other con- 
suming devices ; and, secondly, the increase of the power 
factor of individual motors. Clearly it is only possible 
to improve the power factor of the installation as a whole 
when electrostatic or rotary condensers are used. The 
wattless current taken by the induction motors can only 
be reduced by fitting some form of phase advancer to 
those motors. 

If phase advancers are fitted to some of the large induc- 
tion motors their power factor can be raised to unity or, 
if necessary, they can be made to draw a leading current 
which will compensate to some extent for the lagging 
currents taken by the smaller motors. The author then 
considers the two cases separately, and first of all deals 
with the phase advancement of the supply system as a 
whole. At first sight, it is explained, this would appear 
the best policy, because in no way does it interfere with 
the existing arrangements of the consumers, but it is 
maintained that the scheme is too expensive for general 
adoption and can only be justified if the cost of the line 
has a preponderating influence. It is the only possible 
method where the consuming devices are squirrel-cage 
motors, arclamps, induction furnaces, and similar apparatus. 


and in| 
running cost because some power is lost in working the | factor, as already explained, being -7. 


cent. of the power delivered, or 10 kilowatts, the power 
If, then, it is 


| decided that this loss shall not be exceeded when the 


| 


phase corrector is used, the ouptut of the generators in 


In the present case this output is 153 kilovolt-ampéres. 
Obviously the gain in saleable power will depend on the 
amount of phase advancement, but cannot exceed the value 
corresponding to unity power factor. Allowing 4 per 
cent. of the volt-ampére capacity of the idle running motor 
to cover losses, the net saleable power before and after 
the installation of the phase advancer is given in the 
following table :— 





Power factor .. .. .. ..|.7 | .8 | .85|.9 | .95/ 1 
Saleable kilowatts .. .. ..| 100 | 113 | 120 | 125 | 131 | 136 
OTE ae eee en RR aR oe. 9 .89 
Kifovolt-ampéres of idle running} } 
motor at. ua net oe el 40 61 85 116 180 
Kilovolt-ampéres required for] 
each additonal saleable kilo-| 
WEE 68, Ihe ene at SL SA Se Pe 
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The author points out that since the phase advancer is a 
synchronous motor it requires an exciter, starter and 
synchroniser, and that the total equipment would be 
scarcely less than £2 per kilovolt-ampére, so that if the 
new motors are installed taking at peak time 25 kilowatts 
at -7 power factor this would entail an expenditure of 
about £180 for the phase correcting gear and a sacrifice of 
1 per cent. in efficiency of transmission from the generators 
to the motors. If the additional power required amounts 
to the possible maximum at unity power factor, that is, 
36 kilowatts, the additional expenditure would be £380 
and the efficiency would be lowered by 2 per cent. 

It therefore follows, according to Dr. Kapp’s showing, 
that every additional kilowatt set free for sale is obtained 
at a capital outlay of from £7 to £10, and the efficiency 
would be lowered by 2 per cent. The financial position, 
the author maintains, is not improved by replacing the 
dynamic machine by an electrostatic condenser. Whether 
the expenditure of from £7 to £19 per kilowatt of additional 
saleable power is a commercial proposition cannot be 
decided generally. If the line wire is very long and expen- 
sive it might pay, but in any case a less costly solution 
would be preferable. Dr. Kapp maintains that it is pre- 
ferable to carry out the phase advancement on individual 
motors. It is to be noted that since a dynamic condenser 
can not only be used as phase advancer, but can also be 
made to perform useful work as a motor, its cost must 
not be entirely debited to advancing the phase of the 
current, but only so much of the cost should be charged 
to phase advancing as is represented by the alteration 
in the motor to make it suitable for this purpose. It must 
be wound so as to give a larger electromotive force, and its 
current capacity must be greater than that corresponding 
to its mechanical power. 

The author then goes on to consider two types of self- 
starting synchronous machines, but as we have recently 
described machines of this type we do not propose to 
consider this portion of the paper. Next he considers 
how much extra material is necessary to make a synchron- 
ous motor capable of performing the double duty of motor 
and phase advancer. The amount of material and, in 
some sense, also the cost of the motor may be expressed 
on the basis of the product of electromotive force and 
current. The electromotive force is that which the 








machine must give if it is to act as a phase advancer, and 





this voltage is also that which it would give on open circuit 
if the machine were driven as a generator. It is assumed 
that this electromotive force exceeds the line voltage E 
by about 30 per cent. If the machine is running as a 
phase advancer pure and simple the resultant electro- 
motive force which drives the current through the arma- 
ture will be -3 E. Since the resistance of the armature is 
very small as compared with the reactance w L it may be 
neglected, and the following expression is obtained for 
the current, which in this case leads line electromotive 
force by 90 deg. 
*3E 
. wh 

The armature winding must be of sufficient section to 
enable this current to pass without the permissible tem- 
perature rise being exceeded, and the field must be strong 
enough to make the induced electromotive force equal 
1-3E. The rating of the machine will therefore be 
1-3 EI. A machine working merely as a motor at unity 
power factor and taking the same current I would have 
to be excited to 1-045 E, and its rating would therefore 
be 1-045EI. A machine intended to act purely as a 
phase advancer is therefore 24-5 per cent. larger than one 
intended to act purely as a motor and taking the same 
current. The next case considered is that of a machine 
acting both as a phase advancer and as a motor. Under 
these circumstances it will take a watt component I from 
the line and will return a leading and wattless component I 
to the line. The total current passing through the arma- 
ture will therefore be I / 2, and the armature voltage on 
open circuit must be 1-33 E, so that the rating becomes 
1-87 EI, or 79 per cent. higher than the rating of a simple 
motor. Since both components of the current are of the 
same magnitude the power factor of the over-excited 
motor is -7 leading. The overload capacity of the com- 
bined motor and phase corrector is considerable. It will 
fall out of step at about four times normal load, but the 
current would be lagging by 45 deg. When the machine 
is overloaded to a little under three times its normal load 
the phase angle would be zero. 

Fig. 1 shows the vector diagram of the combined motor 
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Fig 1 


and phase corrector. The line OA represents the line 
voltage, A B the voltage to which the machine is excited. 
and O B the resultant voltage which produces the current 
OC. In taking O C as a measure of the current the assump- 
tion is made that the ampére scale is w,L times the volt 
scale. Therefore O B may be taken as the current vector 
rotated through 90 deg., and its projection on the vertical 
axis O L becomes the measure of the leading component 
of the current, its projection O P on the horizontal axis 
being a measure of the power component. By a suitable 
change of scale the latter projection can also be made a 
measure of the mechanical power. The circle drawn with 
A as centre and with a radius representing the voltage to 
which the motor is excited gives the relation between the 
mechanical power and the magnitude of the leading cur- 
rent injected. Up to normal load the leading component 
does not alter much, and herein lies the advantage of 
using the machine as a motor. With an overload the 
decrease in the leading component is more marked, and this 
component becomes zero at about 2-9 times normal load. 
If we now consider the case previously considered, namely, 
a group of consumers taking 100 kilowaits at the time of 
peak load with a power factor of -7, and inquire what it 
will cost to add another 25 kilowatts of saleable power 
without increasing the generating plant or line, we find 
that the added synchronous motor, working as a motor 
and phase advancer, will have a rating of 60 kilovolt- 
ampéres and will take 25 kilowatts without increasing 
the line current. The improved power factor will be -9. 

The cost of the motor is £120, of which £70 must be 
debited to it in respect to its being a motor and £50 in 
respect of its being a phase advancer. If this cost were 
borne by the power company it would mean that by an 
expenditure of £50 it obtains a market for an additional 
25 kilowatts of saleable power. This is at the rate of £2 
per kilowatt. If, on the other hand, the consumer is to 
pay the £2 per kilowatt he will expect a recompense in 
the shape of a lower tariff or a discount in the general 
tariff. This discount, Dr. Kapp maintains, need not be 
large. The yearly bill per kilowatt of peak load will 
naturally vary between wide limits, according to the load 
factor and the price for current. It may be anything 
between £4 and £10, but taking even the lower figure a 
discount of 5 per cent. will provide 10 per cent. for interest 
and sinking fund on the customers’ outlay. 

Dr. Kapp next considers phase advancing apparatus 
applied to induction motors and deals with his own appa- 
ratus. This, however, is not described in the paper, and 
for the benefit of those of our readers who are not familiar 
with this contrivance we propose to give a brief outline 
of the principle on which it operates. It is well known 
that the power factor of an asynchronous motor can be 
improved if electromotive forces are injected into the rotor 
which lead over the respective current phases by a quarter 
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of a period. For the purpose of doing this Dr. Kapp uses 
a fixed and oscillating electromagnet, the latter being 
excited with continuous current and the former with 
alternating current of low frequency—the current in 
the secondary circuit of the machine. The _prin- 
ciple will be understood from Fig. 2, where; for the 
sake of convenience, the alternating current winding is 
shown as a ring winding and inside the laminated core 
there is a bar magnetic excited with direct current. The 
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Fig. 2-—CONNECTIONS FOR KAPP’S PHASE ADVANCER 


direct current terminals are connected to a battery or 
any_other source of supply, whilst the alternating current 
terminals are joined to the slip rings of the rotor of the 
induction motor. It will be understood that we are only 
considering one phase at present, and that the sketch, 
Fig. 2, is purely diagrammatic and does not represent 
the actual apparatus. DD is a damping winding. The 
direct-current magnet, as will be shown later, vibrates, 
and the object of the winding G! is to prevent it moving 
through an angle greater than 90 deg. 

If the normal position of the bar magnet when no current 
is flowing through the alternating winding is that shown 
in the diagram, then when an alternating current flows 
through the ring winding a turning couple will be exerted 
on the magnet, the sense of which will change with the 
alteration in the direction of the alternating current. 
Evidently, then, when the ring winding is energised from 
the slip rings of the induction motor the bar magnet will 
oscillate, for it is acted on by mechanical forces alternating 
in direction with the alteration of the current. Owing to 
the interaction between these electrodynamical forces and 
the mass inertia of the vibrator the zero position—the 
position in which the bar magnet is shown—is passed at 
the times the current through zero, whilst the 
reversal of motion takes place at the times the current 
has crest value. Since on passing zero position the vibrator 
has maximum speed, the electromotive force induced in 
the stator winding is at these times also a maximum, and 
it follows that the injected electromotive force has crest 
value at the time the current passes through zero, and has 
zero value at the time of reversal of movement, when the 







Phase 
Advancer 


3 Phase Motor 





“Tre Encineer'’ 


| 


portion to the load, but at a much lower rate, with the 
result that the effect of the phase. advancer is relatively 
greater at low loads, and this is just what is wanted. The 
effect is clearly shown in Fig. 4, which refers to some tests 
made at the works of the Sandycroft Foundry Company. 
The diameter of each armature of the vibrator is 44in. 
and the length of the core 8}in. 

The paper states that a continental firm is making one 
of these phase advancers for a 450 horse-power motor. 
Moreover, the author has got out a design for a vibrator 
to be applied to a 800 horse-power motor, from which it 
appears that each of the three armatures would be 13 cm. 
in diameter and 33cm. long. Fig. 5 gives the predeter- 
mined power factor curve. The weight of the vibrator 
would be approximately 18cwt. It would occupy a 
floor space of 18in. by 3ft. and would stand 3ft. above the 
floor level. The author then goes on to consider how the 
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Fig 4—CURVES SHOWING THE EFFECT OF THE PHASE 
ADVANCER 


power company will benefit by the use of phase advancers 
of this type. He explains’ that the cost for electrical 
energy generated and transmitted is made up of several 
parts, of which, however, only two need be considered. 
One is the actual cost of generation, including a certain 
percentage of loss in transmission, and the other is inde- 
pendent of the amount of energy generated, but depends 
only on the cost of the plant which must be installed to 
provide the service. Part of the plant, such as the prime 
movers, is only slightly affected by the power factor, but 
the electrical plant, including the line and step-down 
transformers at the consumers’ end, is materially affected 
by it. 

=z The cost of the electrical plant is determined, not by the 
true power, but by the output defined in volt-ampéres ; 
consequently it is only fair that a consumer who takes his 
power unadulterated by a large proportion of 3in g should 
in his payment for current recompense the company for 
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Fig. 3—-CONNECTIONS FOR KAPP’S PHASE ADVANCER 


current has crest value. 
quadrature between the current causing the vibration and | 
the electromotive force produced by this vibration is 
brought about. A great deal more might be said about 
the theory of the apparatus, but there is no space to deal 
with this further. In practice the direct-current system 
is often stationary and the alternating-current element, | 
which then takes the form of an armature, vibrates like | 
the bar magnet shown in Fig. 2. Any continuous-current | 
armature, if traversed by an alternating current of low | 
frequency, will tend to vibrate, but with a machine of the 
usual proportions this tendency is too weak to be of any 
value for phase advancing. Therefore Dr. Kapp uses 
long bi-polar armatures of small diameter. Fig. 3 shows | 
a three-phase advancer of this type connected in the three 
rotor circuits of an induction motor. In this particular 
instance a solenoid C is connected in series with one of the 
rotor leads, and this serves for automatically regulating the | 
excitation of the direct-current magnets. 

Let us now return to Dr. Kapp’s paper. It is explained 
that the magnitude of the injected electromotive force 
1s proportional to the ratio of current and slip frequency. | 
Since this ratio only decreases slightly as the load decreases, 
the injected electromotive force does not fall off in pro- 


Therefore the condition of | 
| sion of wattless current. 


the extra plant necessary for the generation and transmis- 
The customer should therefore 


| not only pay for the true kilowatt-hours he takes, but also 
| something for the kilovolt-ampére hours. This reasoning, 


it is explained, is the basis of a system of metering invented 
by Professor R. Arno, of Milan. It appears that he and 
Signor Conti, the engineer to several Italian power com- 
panies, investigated the cost of generation and transmission 
as affected by the power factor, and they found that the 


| cost may be taken as proportional to the sum of two-thirds 


of the watt hours plus one-third of the volt-ampére hours. 
Having settled this as a basis for charging, Professor Arno 
then designed a meter which will register according to this 
formula, and he has also put forward a method by which 
any meter can be adapted to register two-thirds of the 


| watt hours and one-third of the volt-ampére hours. Meters 
| of this kind can be used in cases where the power factor 


varies from -5 to -9. 

In order to show what a large consumer may save if he 
uses a phase advancer the author takes the case of a large 
consumer using large and small motors with an aggregate 
power of 1000 kilowatts and a power factor of -75. Since 
phase advancers would only be fitted to large motors, it 
will scarcely be possible to raise the power factor to unity, 


but a value of -95 may be obtained if large motors agegre- 
gating 700 to 800 kilowatts are provided with phase 
advancers. With a load factor of 34 to 35 per cent. the 
yearly consumption will be 3 million kilowatt hours 
With -75 power factor the Arno meter would revistey 
3} million units, but after fitting phase advancers the 
meter would only register 3-053 million units. Wit}, 
current at -5d. per unit this makes a difference of about 
£600. This figure represents the approximate sayin. 
to the power company owing to its having to supply very 
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little wattless current. If, then, this saving be divided 
between the company and the consumer the latter vets 
£300 as a return for his capital outlay on phase advancers, 
To provide such apparatus for motors aggregating s0\) 
kilowatts would cost between £300 and £400, so that the 
author considers that the phase advancers would prove an 
excellent investment for the customer, and be still more 
profitable to the company. The latter not only reduces 
its working expenses by £300, but it may also increase its 
sale by taking on more consumers to the extent to which 
the plant has been liberated from wattless current. 





A PIONEER OF MARINE ENGINEERING. 


Tue Centenary Exhibition of Steam Navigation, which 
was held during the summer and autumn of last year in the 
Kelvingrove Galleries, Glasgow, and the celebration, hy 
shipping display on the Clyde, on August 31st, fittingly 
recalled attention to the launch of the pioneer steam boat 
Comet one hundred years ago, and to the men who were 
engaged jointly in the construction of the historic little 
vessel, viz., Henry Bell, John Wood, John Robertson, and 
David Napier. With the exception of John Robertson 
these men had been, during the interregnum, commem- 
orated permanently in various ways, but of John Robert- 
son, who made the Comet’s engine there had practically 
been nothing in existence, except, indeed, the actual Comet 
engine, housed in the South Kensington Museum, until 
August last year, when a monument, of obelisk form, with 
suitable inscription, erected through a fund raised by 





public subscription, was unveiled at his native village 
of Neilston, Renfrewshire. While the place of his nativity 
has thus been fittingly signalised, it was not until two weeks 
ago that anything existed to mark the resting place of the 
remains of this pioneer marine engineer. _ In the Southern 
Necropolis, Glasgow, on April 22nd, a memorial stone, 
which has been erected over Robertson’s grave through 
the subscriptions mainly of members of the Institution of 
Engineers and Shipbuilders in Scotland, was unveiled in 
the presence of a small but representative gathering. The 
unveiling was done by Mr. James Gilchrist, of Barclay, 
Curle and Co., a past president of the Institution, and 
amongst those present were Mr. George Russell, of Russell 
and Co., Motherwell, also a past president, Mr. David D. 
Napier, grandson of David Napier; Mr. David Bell, 
Mr. Edward H. Parker, Secretary of the Institution of 
Engineers and Shipbuilders; and Mr. Kellock Brown, 
sculptor, from whose designs the memorial stone has been 
executed. It is of rough cut granite, and on its face is 
embedded a bronze tablet having a medallion of Robertson, 
and the following inscription :—‘‘ Erected in 1912 by 
members of the Institution of Engineers and Shipbuilders 
in Scotland to the memory of John Robertson, engineer, 
born 10th December, 1782, died 19th November, 1868, 
maker of the engine of the Comet, 1812, the first steamboat 
that plied regularly in Europe.” 

From a statement prepared by Mr. David Bell, and read 
at the unveiling, it is gathered that James, the father of 
John Robertson, was, during the latter half of the eight- 
eenth century foreman mechanic at Broadley Cotton 
Spinning Mills, near Neilston. This circumstance no 
doubt accounts for his son’s early introduction to the 
business of engineering. John Robertson was born at 
Neilston in 1782, and at the early age of 14 was apprenticed 
to a wright and turner in the village. Four years later he 
engaged himself as a turner at Stanley Cotton Works, 
Perthshire, and two years thereafter he found employment 
in the machine shops of Mr. Dunn, who had mills 
at Duntocher, Dumbartonshire, and premises also in 
John-street, Glasgow. He continued in Mr. Dunn’s 
service for upwards of eight years, and about 1810, when 
he was 28 years of age, encouraged by the prospect of 
jobbing business from his old employer and others, he 
commenced business on his own account in Dempster- 
street, off North Frederick-street, Glasgow, not far from 
Mr. Dunn’s city offices. It is said that before that 
time—in 1808—a small steam engine made by him in his 
leisure hours had come under the notice of Henry Bell, 
who induced him to fit it up at Helensburgh to pump sea 
water to his Baths Hotel there. In the small engineering 
or machine shop in Dempster-street, Robertson seems 
soon to have secured good custom, not only for the execu- 
tion of general mechanical work, but for steam engines of 
small power, and it is known that amongst the first of his 
undertakings was the construction and fitting in place of 
heating apparatus for the drying stoves of Messrs. Stirling 
and Sons’ well-known Print Works at Cordale, Vale of 
Leven. This work, it has been recorded, he completed 
“very much to the company’s satisfaction.” 

In 1811, when he had only been in business on his own 
account for about a year, Robertson commenced work on 





a small side lever condensing engine, for what purpose has 
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not been recorded. In the event, however, that little and 
somewhat crude engine was destined to become famous in | 
the annals of engineering. Henry Bell, who frequently 
called at the Dempster-street shop in connection with his 
undertakings as a builder, and who just then was arranging 
with the Woods, of Port Glasgow, to build the hull of a 
boat, in which he intended also to have a steam engine 
fitted, was shown the side-lever engine then under way. 
He succeeded in arranging with Robertson (stopping 
negotiations with others) to supply and fit the little engine 
in the hull to be built by the Woods. In this way was the 
production of the steamboat Comet brought about. Com- | 
pleted at Port Glasgow in the early summer of 1812, the 
Comet began plying on the Clyde in August of that year. 
The engine from the first appears to have worked satis- 
factorily, but it was soon found that one of the two paddle 
wheels on each side of the boat, as arranged by Bell, but 
disapproved by Robertson, was superfluous, and too great 
a load on the engine and on the steaming power of the 
boiler. One set of wheels was discarded, and an enlarged 
ec, linder was fitted on the engine. With these changes | 
the little pioneer steamboat continued in service for some 
years until lengthened at Helensburgh in 1818, and ship- 
wrecked off Craignish in 1820. 

Apart from his actual share it producing the Comet, 
hut mainly in consequence of it, the interest of John 
Robertson was now keenly enlisted in the possibliities 
that might follow this application of steam power to 
navigation. From this time on he gave his attention 
chiefly to the construction of machinery for steamboats. | 
Not only so, but he saw the importance of utilising his 
opportunities as a maker of engines in the business of steam- 
boat ownership. In 1813—the year immediately following 
the Comet—he, with a partner, had the steamboat Clyde 
built for passenger service between Glasgow, Greenock and 
Gourock. This vessel was nearly twice the length of the 
Comet, and is said to have been “ very successful.” In 
the following year another steamer was built for him at 
Dundee, which plied for four years between Perth and 
Dundee, being brought thereafter to the Clyde. Subse- 
quently, he owned two other steamboats which were 
employed for a time on the East Coast of England, so that 
Robertson appears to have been the first to send steam 
vessels from Scotland to England, and this, it would 
appear, was due solely to his own enterprise. It must be 
observed, however, that experimental steamers had been 
previously built, engined and tried on the South-East 
Coast. Other vessels were built for Robertson in 1816 and 
1818, which plied for a time on the Clyde, but the com- | 
petition of steamboats had already become keen on the | 
Scottish river, and it would appear that losses rather than | 
gains resulted in Robertson’s case. Although it is uncer- | 
tain as to the date of his retirement from active business, | 

| 
| 
| 





it is well known that, with advancing years, he unfortu- 
nately found himself unable to maintain the position he 
had so honourably acquired through his own industry and 
perseverance. In the closing years of his life he was 
dependent to a large extent on his family and on the kind- 
ness of friends, including a number of steamboat owners, 
engineers and others, who recognised the excellent work 
he had accomplished, and that his failure to achieve 
financial success was due mainly, or wholly, to circum- 
stances that reflected no discredit on the old engines. 

Mr. Bell, in concluding the interesting statement, from 
which, in the above, we have freely drawn, states that 
Robertson is said to have invented what is known as the 
“locomotive ” or slide valve ; and in view of all that he 
actually carried out and attempted he is undoubtedly to 
be regarded as one of those ingenious and enterprising 
pioneer workers who did very much in his’ day for the 
promotion of engineering and steam navigation in our 
country. He died at Carrick-street, Glasgow, in November 
1868, aged 86, and it was only fitting that there where his 
remains rest some memorial should be erected. 








THE ITALIAN DREADNOUGHT DUILIO. 


(By our Italian Correspondent.) 


THe new Italian super-Dreadnought Duilio was suc- 
cessfully launched at Castellamare di Stabia, on April 24th, 
'n the presence of the King and Queen and several other 
members of the Royal Family of Italy. The launching 
operations, which were witnessed by a crowd as enthusiastic 





| for each 33,000 foot-pounds of work done. 


as that present at Spezia on the 29th of March, were con- 
ducted by Col. Martinez of the Naval Engineering Staff. 
The Duilio is in dimensions and armament a sister ship of 
the Andrea Doria, which was illustrated and described in 
our issue of April llth last The launch took place exactly 
a year to the day from the date of the laying of the keel, and 
or the 37th anniversary of the launch of the vessel’s name- 
sake the Duilio—the first Italian steel battleship. The 
accompanying engraving gives a view of the starboard 
propellers and of the cradle just as the latter was taking the 


| water. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
LOCOMOTIVE EFFICIENCY. 

Srr,—I read with interest your leading article of April 18th, 
in which you ask for a measure of locomotive efficiency. While 
agreeing with a great deal that you say, may 1 suggest that it is 
not altogether desirable that “‘ the means adopted to measure its 
[the locomotive’s] efficiency should contain some reference to 
its train hauling capacity ?”’ In the haulage of a train the 


| over-all efticiency, that is the ratio of input of coal to output in 


ton-miles, there are two separate factors. First, there is the 
locomotive efficiency proper, that is, the ratio of coal fired to 
mechanical work produced, for which efficiency the locomotive 
engineer is responsible ; secondly, there is the efficiency of the 
road, that is to say, the ratio of the amount of mechanical work 
consumed to the number of ton-miles produced. This efficiency 
is determined by the profile of the road and the timing of the 
trains, and cannot be altered by any skill on the part of the 
locomotive engineer. It therefore appears logical to consider 
the twe efficiencies separately. 

For the locomotive the efficiency is conveniently measured 
by the we-ght of coal fired per hour per horse-power. Strictly 
speaking, this measures the reciprocal of the efficiency, but 
representing as it does the price paid per unit of work produced, 
it is a useful and logical measure. 

A locomotive will normally consume from about 3 lb. to 4 Ib. 
of coal per hour for each horse-power developed in the cylinders. 
If the exact figure be determined, it measures the rate at which 
coal must be expended to obtain a given rate of working. If 
the naming of the unit be slightly altered to ‘‘ pounds of coal per 
horse-power-hour,”’ it is a measure of the coal required for the 
locomotive to do @ given quantity of work, for, of course, 
1 horse-power-hour is the same thing as 1,980,000 foot-pounds. 


| If it is desired to compare locomotives working with different 
| qualities of coal, the input may be measured in B.Th.U., and 
| in this case it is convenient to measure the time in minutes, 
| and to say that for each horse-power from 750 to 1000 B.Th.U. 


per minute must be furnished. In other words, from 750 to 
1000 B.Th.U. are required for each horse-power-minute, that is, 
These are the figures 
for which the locomotive designer is responsible. The amount 
of haulage measured in ton-miles which can be obtained by the 
expenditure of a given amount of work in the engine cylinders 
depends on the physical conditions of the road. To give an 
idea of the force and work required per ton-mile under various 
conditions of grade and speed, I have prepared the accompany- 
ing tables, Table I. showing the force and Table 11. the work. 


TABLE I.—Force in Pounds required to Move each Ton of Train 
behind Tender. 


Gradient. 
Speed in miles par | . - 
hour. 


4 per cent.) 1 per cent.|14 per cent. 








Level lin 200. | 1 in 100. 1 in 67. 
Hi 222 ee” Pare 28.9 40.1 
es ou ae 6.5 17.7 28.9 40.1 
30... 8.1 19.3 30.5 41.7 
40.. 10.8 22.0 33.2 44.4 
90 | 13.8 | 25.0 36.2 47.4 
ee eee | 17.5 fi 27 39.9 51.2 
| 
Taste Il.—Work Done in Horse-power-hour tor each 100 Ton- 


miles of Train Movement. 
Gradient. 
Speed in miles per 


} per cent.| 1 per cent./14 per cent. 
ay | 1 in 67. 


Level. 1 in 200. | 1 in 100. 
10.. 1.74 4.73 rere | 10.7 
20 1.74 4.73 A 10.7 
30. 2.16 5.15 8.14 ki 2 
40. 2.88 5.88 8.85 11.9 
50... 3.68 6.68 | 9.66 pe By y 
60.. 4.67 7.66 10.65 13.7 





The force required to move 1 ton on a level is, say, 6.5 lb. 
consequently, if one ton is hauled one mile, 6.5 x 5280 = 
34,320 foot-pounds of work will be done. To express this in 
horse-power-hours, the unit found convenient for measuring 
the output of the locomotive, it must be divided by 1,980,000, 
and to avoid small decimals it is well to multiply by one hundred, 
and measure the work done per hundred ton-miles. Table II. 
has been thus calculated, and shows clearly the influences of 
the profile of the road and of the speed on the work done in 
producing a given ton-mileage. The figures vary so greatly 
that it is obvious that a comparison on the basis of fuel per ton- 
mile has no value unless the engines compared are working under 
exactly similar conditions. 

The Italian State Railways have a system by which the ton- 
mileage of every train is calculated, not from the actual mileage, 
but from an equivalent mileage in which allowance is made for 
the effect of the grades. For this purpose a rating book ix 
issued giving the real and equivalent distance between all 
stations on the railway. This method t1kes no account of the 
effect of speed, and cannot therefore pretend to strict accuracy. 
It would be possible to extend the system and have a horse- 
power-hour rating for each run, but this would not, I think, be 
worth while. It seems to me that the best plan is to compare 
engines in exactly similar service on the basis of coal per ton- 
mile, and where comparisons are required between engines in 
different classes of work, to determine exactly by dynamometer 
car or indicator the work done by each and make the comparison 
on the basis of pounds of coal per horse-power-hour. 

As a simple practical rule arising out of the foregoing con- 
siderations, it may be of interest to note that on page 39 of 
“Locomotive Data” (the Baldwin Locomotive Works), it is 

TxM 





shown that on any run the work done 1s horse-power- 
hours, where T is the mean tractive force in pounds and M the 
distance run in miles, and consequently the coal consumption 
being about 3.74 lb. per horse-power-hour, the coal consump- 


M : 
z Lf that is, the mean 


tion on any run is approximately 00 
cylinder tractive force during the run in pounds multiplied by 
the length of the run in miles and divided by 100. 
Lawrorp H. Fry. 
34, Victoria-street, London, 8.W., April 30th. 





THE TAXATION OF EMPLOYERS AND NATIONAL 
INSURANCE, 


Smr,—At a recent meeting of the executive committee of the 
Employers’ Parliamentary Association I was requested to direct 
the attention of employers to the grave risk they incur by their 
neglect to unite in exposing and protesting against the taxation 
of employers as such for national insurance or other purposes. 

It is being assumed in some quarters that employers have 
accepted quietly the heavy taxation directly imposed upon them 
by the National Insurance Act, and one proof of this is seen in 
the recent introduction of a Bill in the House of Commons for 
making provision for death insurance of workpeople entirely at 
the expense of employers. It is an amazing proposition. But 
so far as I know no body of employers has raised any protest 
against it. 

Whilst trade is good, and the minds of employers are fully 
occupied with their business engagements, such a tax as the 
national insurance tax may be tolerated, though employers 
generally may regard it as unjust and objectionable. But it is 
the thin end of a wedge which threatens to make serious inroads 
into the profits of employers, which everybody knows in normal 
times run upon fine margins. 

The Employers’ Parliamentary Association has from the 
first contended that the taxation of employers as such, and at 
the rate of so much per head cf employés, is unconstitutional, 
is unequal in its incidence, and as @ tax is ultimately ineffective. 
it is taxation without representation ; it imposes a heavier 
tax upon some employers than upon others, without any regard 
to profits earned. Already about 95 per cent. of the members 
of the Employers’ Parliamentary Association have expressed 
their willingness to contribute as citizens a fair share of the 
taxation necessary for insurance purposes, and they have stated 
their strong preference that the tax should be put upon profits, 
by whomsoever and wheresoever derived. There is no desire 
to evade legitimate contribution by equal taxation for national 
purposes. But there is great objection to the taxation of indus- 
trial employers exclusively as such. 

It is felt that unless employers generally wake up and speedily 
realise the unfairness of the method of taxation referred to, and 
unlesz they unite in a determined effort to get it altered, the 
tax will not only become a permanent burden upon employers, 
but it will be increased for extending national sickness insurance 
and for other purposes. 

Many of the best-informed and most far-seeing of the repre- 
sentatives of labour have already realised that the taxation of 
employers as such is contrary to the interests of the workers 
themselves. In November last the General Federation of Trade 
Unions declared against the present incidence of taxation for 
national insurance, and demanded amendment of the Act upon 
lines which would make the cost of insurance to be borne partly 
by the workers and partly by the State, employers as such to 
be relieved from contributing, but to be required to pay as 
citizens through the usual mediums. 

The case cannot be fully put in a letter like this, but it was 
clearly explained in the last annual report of the Employers’ 
Parliamentary Association, a copy of which I shall be pleased 
to forward to any one who may wish to examine it. I strongly 
recommend employers to bring the question up for discussion 
before their associations or federations, and I should be glad 
if a thoroughly representative conferenee of all the industries 
in the kingdom could be organised for the purpose of ascertaining 
whether it is not possible for employers to arrive at a common 
agreement and to unite as one body to secure amendments 
desired.—Yours faithfully, CHaRLEs W. Macara, 

President of the Employers’ Parliamentary 
Association. 
15, Cross-street, Manchester, April 25th. 





AIR SUPPLY TO BOILERS. 


S1r,—As the volume of air supplied to any given mass of fuel 
has such an important bearing upon the evaporative result 
obtained in any steam boiler, and assuming that the air supplied 
to a furnace passing through openings that can be accurately 
regulated, reference to the velocity tables and curves at different 
air pressures given in many engineering handbooks enables the 
total volume to be calculated or assumed. As the volume 
thus obtained is necessarily subject to what takes place in the 
combustion chamber and uptakes, is it possible that this method 
of computation of the volume of air does not correctly represent 
the amount which the furnace receives ? Thus, assuming that 
the air pressure in the stokehold is 2in. water gauge, the speed 
of the air into the furnaces as found in the tables would be 
92.45ft. per second, but this velocity cannot be maintained, 
and is subject to a reduction due to the unbalanced pressures 
in the uptake, also to the effects of tube friction, and the various 
passages through which the gases have to move after leaving 
the combustion chamber, acting as baffles. 

The problem of what allowance should be made in calculating 
the necessary volume of air to insure complete and economical 
combustion is an old one, but if any of your readers who have 
studied this subject would be kind enough to give their views, 
(1) as to the allowance which they consider necessary when using 
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the tables referred to in order to arrive at the volume of air 
supplied, (2) what the effect upon evaporative results would be 
if the factor of the water gauge pressure which exists at the base 
of the funnel is disregarded, it would be of very general interest. 
Wallasey, April 24th. W. D. KrexpaTrick. 





RAILWAY SLEEPERS. 


Srr,—An interesting case of originality on the part of a 
Chinese student has recently occurred in one of my classes 
here, which may be worthy of some of your readers’ attention. 
Quantities for permanent way construction were under dis- 
eussion and a day or two later this student—Mr. Hsiieh Chao Hsii, 
an An-hui man—presented me with a design and specification 
embodying two schemes which he had invented for the economis- 
ing of sleepers. The first scheme consisted in the substitution 
of a pair of short sleepers about 2ft. 6in. long for one long one 8ft 
in length, such as is ordinarily used out here. Tie rods connect the 
rails at three points, viz., one at each end near the joint and one 
in the middle. Using 2ft. 6in. lengths, this would mean a saving 
of three-eighths of the timber. Numerous practical difficulties 
—such as torsional weakness of the track, packing and spiking 
troubles, splitting of sleepers, &c.—suggest themselves in this 
case, but the second scheme is more promising. This consists 
in the substitution of two such short half sleepers for every 
alternate long sleeper, saving about three-sixteenths of the 
timber. There are still some doubtful considerations, but the 
‘idea would seem to be workable. 

Doubtless similar notions to this occurred in the early history 
of railway work, and analogous patents have been taken out 
ever since, but if there is any question of priority I should like 
this student to have the benefit of it. 

Tangshan Engineering College, 

Tangshan, North China. 
April 7th. 


HERBERT CHATLEY. 





HYDRO-AEROPLANES. 


Str,—The word waterplane, which some newspapers have 
introduced as synonymous with hydro-aeroplane, could never 
have been coined by anyone knowing the special features of 
water and aerial craft. Waterplane is a literal translation of 
hydroplane, and is a skimming boat ar eg by either water 
or aerial propellers. Such craft are being built in France for 
fast passenger traffic on rivers in South America and Africa 
in place of the stern-wheel flat-bottom steamer, the idea being 
to carry smaller loads at very high speeds with a craft that can 
be landed, if necessary, when negotiating rapids. Hydrovol 
correctly suggests the idea of a machine which takes its flight 
from water, and can therefore create no ambiguity of meaning. 
In France, also, hydro-aeroplane is regarded as a cumbrous 
word which should be replaced by something more concise, 
and all sorts of synonyms have been suggested without, however, 
anything being found really suitable. The only word accepted 
is hydroavion, and this is being confined at the moment to 
machines employed for naval purposes, since avion frequently 
designates a naval aeroplane in contradistinction to the military 
machine, which preserves the name of cass OR This dis- 
tincticn is not without its advantage, in view of the fact that the 
naval and military aeroplanes have a tendency to be developed 
along different lines. 


April 26th. Your FrencH CoRRESPONDENT. 





THE NORTH-EASTERN RAILWAYS’ STUMPF 


LOCOMOTIVE. 


Srr,—In reference to the new cylinders designed by Professor 
Stumpf and fitted to the North-Eastern locomotive, which was 
illustrated in THE ENGINEER on April 18th, it will come as a 
great surprise to know, that from your remarks in this week’s 
edition of your paper, it has been found necessary to make the 
clearance spaces in the cylinders between the piston and slide 
valve about 16 per cent., so as to reduce the heavy compression 
which would otherwise take place in this construction of cylinder. 
Surely such large clearances in a steam cylinder are directly 
opposed to all the best engineering practice in this country, 
where for years it has been the constant aim to reduce this 
clearance or lost space to a minimum, thereby reducing con- 
densation, and obtaining greater efficiency. Of course in 
locomotive practice greater compression is necessary for over- 
coming the momentum of the moving parts, but this great 
increase of the clearance spaces cannot help but reduce con- 
siderably the efficiency of this new form of cylinder construction. 

April 26th. J. T. MarsHary. 





REPORT OF ROYAL COMMISSION ON UNIVERSITY 


EDUCATION. 


Smr,—One would have thought that engineering was a suffi- 
cieptly important subject to have a faculty all to itself —for 
even music has a separate faculty. At present engineering is a 
sort of excrescence of science. The Commissioners propose 
that it should be mixed up with something else, and the com- 
pound called “ Technology,”’ so that if this should ever come to 
pass some of our distinguished engineers will be able to state 
that they have the D.T.’s (i.e., that they each possess the degree 
of Doctor of Technology !!) “‘ which,” as Euclid would have said, 
“is absurd,” and being absurd, it cannot be. Therefore, let 
us have a separate faculty for the important subject of engineer- 
ing, and let the degrees be B.E. and D.E. (Bachelor and Doctor 
of Engineering), which would be understood by the man in the 
street. 

A. S. E. Ackermann, B.Sc. (Engineering).* 

April 29th. 








THE INPLUENCE OF SILICON ON THE 
CORROSION OF CAST IRON.t 
By J. NEWTON FRIEND anp C. W. MARSHALL, Worcester. 


Ow1nc to its relatively low melting point, the ease with which 
objects may be cast from it, and their extreme hardness when 
completed, cast iron is now being used for commercial pur- 
poses in ever-increasing quantities. It is eminently desirable, 
therefore, in view of the serious nature of the corroding influences 
to which articles are exposed, to determine what the influence 
of varying constituents may be on the corrodibility of cast 
iron, and to learn what particular compositions offer the optimum 
resistance to corrosion. 

Hitherto but little work has been done in this connection, 
which affords a wide field for research, inasmuch as the chemical 
composition of cast iron and the physical conditions at the time 
of experiment, admit of enormous variation. The problems 
are in consequence proportionately complicated, and a vast 
amount of work remains to be done before generalisations of 
any real value can be made. In the present paper the authors 
give the results of a study of the influence of silicon upon the 
corrodibility of cast iron. 

For many years chemists have recognised that the presence 
of alloyed silicon tends to retard the corrosion of iron. Thus 
Mallet! more than seventy years ago was aware that cast iron 
rich in silicon is less readily attacked by acids, and Jouve? 
has recently proved that alloys of silicon and iron containing 
20 per cent. of the former element are remarkably resistant 





* Note our present clumsy degree. The abbreviation (save the 
mark) is official. 
t Iron and Steel Institute. 


to acid attack. But alloys such as these are not cast iron, 
and their utility is greatly restricted by the difficulty of work- 
ing them on account of the peculiar properties imparted to them 
by the silicon. 

The authors have therefore confined their attention to the 
influence on corrodibility exerted by a silicon content varying 
from 1.24 to 2.28 per cent. They would gladly have extended 
this series had it been possible, but the advantage of studying 
this particular range is twofold. 

(1) It covers many of the various silicon contents usually 
met with in commercial cast irons, and the results are not 
therefore of purely scientific interest. 

(2) The silicon is never so great as to interfere with the nature 
of the carbon content. 

The latter is @ most important ere and one to which we 
hope it may be ible to give further attention at a later 
date. As is well known, the presence of silicon tends to throw 
out the carbon as graphite, thereby rendering the metal porous 
and more liable to corrosion. Consequently, unless particular 
care be taken to keep the carbon in the same condition, both 
physically and ch lly, the infl of the silicon per se 
upon the corrodibility of the metal must be affected by the pro- 

rtion of graphitic carbon, and the results rendered misleading. 

he various cast irons used in this research were especially 
prepared for the authors by Messrs. Green and Co., of Wake- 
field, and they have gg in acknowledging their indebted- 
ness to the manager, Mr. W. B. G , for his kind The 
irons were cut into blocks measuring 4.8 by 1.1 by 1.5 cubic 
centimetres, and after rubbing with ase genet were tested 
in this form. The authors wish also to thi Mr. A. E. Page, 
chemist to Messrs. Green and Co., for kindly analysing the 
metals for them. 

The results of these analyses were as follows :— 











| Percentage composition. 











I] 
ae = 
SF | l 
3 Silicon. | Graphite.| Combined|M Sulphur.| Phosphorus 
oS carbon. 
1] 2.98 2.70 0.65 0.63 0.096 0.99 
2] 1.29 2.65 0.68 0.75 0.093 1.05 
3| 1.45 2.55 0.65 0.89 0.082 1.04 
4] 1.55 2.70 0.67 0.86 0.079 1.02 
5| 1.72 2.75 0.61 0.75 0.085 1.06 
6 | 2.04 2.60 0.51 0.86 0.115 1.09 
7| 2.28 2.75 0.55 0.69 0.076 1.04 











It will be observed that, with the exception of the silicon, 
the other elements are present in the cast iron in remarkably 
uniform proportions. The corrosion of the samples containing 
the lowest quantity of silicon—No. 1—is in all the accom- 
panying series taken as 100, the corrodibilities of the other 
samples being expressed accordingly. 


I.—Tar Warsr TEsts. 


The samples of iron were laid on sheets of paraffin wax in 
glass beakers containing 500 cubic centimetres of tap water, 
as described in another paper, contributed at this meeting by 
one of the present authors in conjunction with Messrs. West 
and Bentley. After seventeen weeks the irons were removed, 
carefully scraped free from rust, rinsed in alcohol, and dried 
in a steam oven. They were then weighed, the loss in weight 
being taken as a measure of the corrosion. 


Corrosion of Cast Iron in Tap Water (17 Weeks’ Exposure). 








Cast iron | Silicon per | Original weight, Loss in weight, | Corrosion 
No. | cent. grammes. grammes | factor. 
1 1.24 57.0494 0.4040 100 
2 1.29 57.3176 0.3276 81 
3 1.45 57.6996 0.4098 101 
4 1.55 54.5768 0.4028 100 
5 1.72 56.9500 0.3980 99 
6 2.04 59.4522 0.3846 95 
7 2.28 57.6416 0.3554 88 


Il.—Satr Warer Tests. 

These experiments were carried out in a precisely similar 
manner to the preceding ones, save that the liquid corrosive 
medium was 3 per cent. salt solution. 

r cent. Sodium Chloride Solution 
> Exposure). 


Corrosion of Cast Irons in 3 
(13 Wi 








Cast iron Silicon per Original weight, Loss in weight, Corrosion 
No. cent. grammes. grammes. factor. 
1 1.24 57.0036 0.3134 100 
2 1.29 57.3356 0.2882 92 
3 1.45 57.6354 0.2974 95 
4 1.55 54.9200 0.3112 99 
5 1.72 57.2766 0.3182 101 
6 2.04 58.5736 0.3172 101 
7 2.28 58.5102 0.2758 88 


III.—ALTERNATE WET AND Dry Tests. 

These experiments were carried out in a precisely similar 
manner to those detailed in connection with nickel and chromium 
steels? The results were as follows :-— 

Corrosion of Cast Iron Exposed to Alternate Wet and Dry 
(15 Weeks’ Exposure). 





| Silicon per Original weight, Loss in weight, Corrosion 








Cast iron 
No. cent. grammes. grammes. factor. 

1.24 56.0926 1.0442 100 
2 1.29 56.6978 1.2116 116 
3 1.45 680 1.0780 103 
4 1.55 55.4664 1.0424 100 
5 1.72 - 2854 1.0370 99 
6 2.04 58.5464 1.0738 103 
7 2.28 57.5996 1.0996 105 

IV.—Svutrxuric Acip Tests (0.05 PER CENT.). 


These results were obtained in an exactly similar manner to 
those with tap water, the corroding liquid in this case being 
0.05 per cent. sulphuric acid—that is, 0.5 gramme of acid in 
1000 grammes of solution with water. The acid was renewed 
every fourteen days. 


Corrosion of Cast Iron in 0.05 per cent. Sulphuric Acid 
(13 Weeks’ Exposure). 


Cast iron Silicon per Original weight, Loss in weight, | Corrosion 
5 m 








No. cent. grammes, grammes. factor. 
1 1.24 56.6814 0.5962 100 
2 1.29 56.3498 0.6258 105 
3 1.45 57.8794 0.5938 100 
4d 1.55 55.9416 0.5826 98 
5 1.72 56.9324 0.6192 104 
6 2.04 58.4756 0.6182 104 
7 2.28 56.8700 0. 101 





1 British Association Reports, 1838, p. 277. 
° Journal of the Iron and Steel Institute, 1908, No. III., p. 310. 
% Journal of the Iron and Steel Institute, 1912, No. I., p. 249. 
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V.—Sutpuuric Acip Tests (0.5 PER Cenr.). 
These experiments were similar to the preceding, save that 
stronger acid was employed, which was renewed every fourteen 
days. 
Corrosion of Cast Iron in 0.5 per cent. Sulphuric Acid 
(13 Weeks’ Exposure). 








Cast iron | Silicon per | Original weight, | Loss in weight, Corrosion 
No. cent. | grammes. | grammes, factor. 
5 ee 56.9196 5.4512 100 
2 i 2.29 56.6360 5.4486 100 
3 1.45 57.9528 5.3868 99 
+ 1.55 55.4094 5.4218 9y 
5 1.72 56.7000 j 5.5454 102 
6 2.04 58.6396 | 5.7658 106 
j 2.28 57.6414 5.7614 106 





| 
| 


Discussion OF THE RESULTS. 


For the sake of facilitating the discussion of these re.)t, 
the following table has been drawn up, in which the corrosion 
factors of the cast irons as obtained in the present reseirc), 
are grouped together :— 


Corrosion factor in 





Cast | Silicon Mean ie it 
iron | per eT tee hee | factor.| 
No. | cent. | Tap | Wet and} Salt | 0.05 p.c. } per vent 
water. | dry. water., acid. acid. 
1 1.24 100 100 100 100 100 100 
2 1.29 81 116 2 105 98 100 
3 1.45 | 101 103 95 100 100 a) 
4 1.55 100 100 99 98 100 99 
5 1.72 99 99 «6©| 101 104 101 | 102 
6 2.04 95 103 101 104 101 106 
7 2.28 88 105 88 101 96 106 


A study of the above table reveals the following interesting 
facts :— 5 

(1) The corrosion factors for the irons in acid and neutral 
media are almost identical. This is very remarkable in view 
of the divergence usually observed between the two in the case 
of steels. 

(2) All the irons corrode at a uniform rate, although No. 7 
shows a slight tendency to corrode less rapidly in neutral! solution. 
Possibly this indicates that if the percentage of silicon were ra sed 
still higher, without affecting the proportions of graphitic and 
combined carbon, a gradual increase in resistance to corrosion 
would be observed. We may safely conclude, however, that a 
variation in the percentage of silicon between the limits of 1.2 
and 2.3 per cent. has no appreciable influence per se upon the 
corrodibility of the cast iron. If the relative a of 
graphitic and combined carbon are simultaneously varied with 
the silicon, a considerable difference in the corrodibility may be 
expected, and this is a point upon which the authors hope to 
throw further light at a future date. 








Lonpon ASSOCIATION OF FoREMEN ENGINEERS.—-On Satur- 
day, April 26th, the London Association of Foremen Engineers 
held their sixtieth anniversary banquet in the great hall at the 
Cannon-street Hotel. The company present numbered close 
upon three hundred, and was under the chairmanship of Mr. 
Alfred Herbert. After the usual loyal toasts had been honoured, 
the chairman proposed that of ** Prosperity to the Association,” 
and Mr. J. Harrington, rem-iges responded. Mr. Theodore 
Prestige replied to the toast of ‘“ Engineering Employers.” 
The Venerable Archdeacon Sinclair then proposed the toast of 
**Honorary Members and Donors,” and Mr. John Dewrance 
replied, Mr. Eggleston, President of the Association, in pro- 
posing the toast of the chairman, mentioned the fact that 
twenty years ago the firm of which the chairman was the head 
employed only twenty men, now it numbered considerably over 
two thousand. The toast of “The President,” who occupied 
the vice-chair at the dinner, was moved by Mr. Bamford, and 
brought a very successful evening to a close, 


RESEARCH STUDENTSHIPS IN HEATING AND VENTILATING 
ENGINEERING.—Two Heating Studentships, tenable in the 
Faculty of Engineering of University College, London, each of 
the value of £50 a year, together with 11 guineas, being the 
amount of college fees—Regulation 2—may be awarded by the 
Institution of Heating and Ventilating Engineers. Candidates 
must produce evidence that they have already pursued a course 
of engineering training and are familiar with the work of an 
engineering laboratory. Their applications should be accom- 
panied by not more than three recommendations from the pro- 
fessors or other responsible persons under whom they have 
worked. Evidence in the form of laboratory note-books, 
drawings, and the results of any research already carried out 
will be accepted in support of applications. Importance will 
be attached to a good knowledge of French and German. Candi- 
dates who cannot produce adequate evidence of the results of 

revious training may be examined in the following subjects : 

Mathematics, pure and applied ; one or more branches of engi- 
neering science; French and German; physics; chemistry. 
The standard in each subject will be that required for the 
Bachelor of Science in Engineering in the University of London. 
There is no limitation of age for candidates, and no restriction 
as to the previous place or places of education. ‘The qualifica- 
tions of candidates will be reported on, and the examination— 
if any—will be conducted by @ Board of Examiners appointed 
by the University College Faculty of Engineering, assisted by 
two assessors appointed by the Council of the Institution of 
Heating and Ventilating Engineers. The award will be made 
on the report of the Board of Examiners by the Council of the 
Institution of Heating and Ventilating Engineers. The con- 
ditions of tenure are as follows :—{1) The research students 
will be required to devote their whole time to their work and to 
pursue such courses of study in connection therewith and to 
undertake such researches as the Faculty of Engineering ot 
University College may approve. The research students may 
be required to continue their work — the vacations or parts 
of them. (2) The research students will be required to pay to 
the College a registration fee of one guinea a year, and a com- 
position fee of ten guineas a year, the payment of which wil! 
entitle the students to full privileges at University College, 
including membership of the Union Society. (3) The student- 
ships will be awarded in the first instance for one year and are 
renewable for a second year, subject to the work of the research 
students being satisfactory; they may, under exceptional 
circumstances, be renewed for a third year. (4) The research 
students must present to the Faculty of Engineering and to 
the Institution of Heating and Ventilating Engineers the results 
of their investigations in a form suitable for publication, and no 
account of the work may be published without the consent of 
these bodies. The research students will begin their work on 
September 30th, 1913, unless other arrangements are sanctioned. 
Candidates holding appointments or engaged in business will 
be given adequate time to meet their existing engagements, 
always provided that their work at the College must be begun 
not later than January Ist, 1914. Applications shou!d be sent 
to Mr. Walter W. Seton, M.A., secretary, University College, 
London (Gower-street, W.C.), on or before Saturday, June 15th, 
1913, 
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FOUR-CYLINDER PRAIRIE 


TYPE EXPRESS 


ERNESTO BREDA, MILAN, ENGINEER. 


LOCOMOTIVE—ITALIAN STATE RAILWAYS 








NEW ITALIAN LOCOMOTIVES—GROUP 685. 
(From our Italian Correspondent.) 


Tur new 685 group of Italian “ Prairie’? type express 
locomotives, built by Ernesto Breda, of Milan, through 
whose courtesy I am enabled to send drawings and photo- 
graphs, has now been working for over six months and 


2 
ww 


THe Ewcineer’ 


has given most satisfactory results. The engines are more | 
powerful than the old 680 type—‘ Bianchi ’—of which 
they are the outcome, in the same way in which the 
640 class—2—6—0—-which has been so useful, is the outcome 
of the older 630 group, the principal changes being the 
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is 70.8 tons, of which 45 tons are used for adhesion with be seen, of equal diameter, and are fitted with Walschaerts’ 


15.0 tons on each axle, has been kept down practically to | 
that of the smaller parent engines which work with 
saturated steam, since this model is intended for running on 
the unstrengthened portion of the permanent way, which is 
laid with 36 kilos. per metre (72lb. per yard) rails. 
The American type tender with its two double axle bogies 
weighs nearly 50 tons when loaded with 22 cubic metres 
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CROSS SECTIONS AND END ELEVATIONS OF THE ENGINE 


(4850 gallons) of water and 6 tons of coal. The new 
engine has its trailing wheels placed under the grate, and 
10 mm. ($§in.) of lateral play are given toit The frame 


| is of steel and the driving axle of nickel steel and cranked. 


The boiler has a 2 mm. (,;%in.) sheet copper anti-corrosion 
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Swain oe 


THE VALVE GEAR 


application of the Schmidt superheater, the substitution | 
of simple for double expansion, and the reduction of the | 
working pressure from 16 kilos. per square centimetre | 
(227]1b. per square inch) to 12 kilos. per square centi- | 
metre (170 lb. per sq. in.). Its weight in running order | 


lining for two-fifths of its cireumference and 171 Siemens- 
Martin steel tubes, 52 mm. (27,in.) and 47 mm. (13Tin.) 
in diameter, and having a length between the tube 
plates of 5.15 m. (16.89ft.). The fire-box is made of 
arsenical copper sheets. The four cylinders are, as will 





| 


gear and piston valves. The Westinghouse-Henry brake, 
the Hasler speed indicator, the Haag carriage heating 
system, the Zara regulator, Friedmann injectors, Coale 
safety valves, and the Leach sander, with hand apparatus 
as a stand-by are used. The locomotive is built for a 
maximum speed of 110 kiloms. (68.34 miles) per hour 
with 320 revolutions of its driving wheels per minute. 





Swain Se 


The train weight and speed calculated for 400 tons at 
90 kiloms. (56 miles) on the flat and for 300 tons at 
60 kiloms. (37.28 miles) up a 1 per cent. gradient has 
been fully maintained. 


The principal dimensions are as follows :— 


9.399 m. (30.83ft.) 


6.40 cub. m. (about 1500 gals.) 
3 cub. m. (105.94 cub. ft.) 


a erotal length ee 
Volume of water with 10 em. 

(4in.) over fire-box : 
Volume of steam 


Grate— 

Horizontal length .. 2.189 m. (7.18ft.) 

Horizontal breadth .. 1.60 m. (5.24ft.) 

Surface area AS lage: 3.50 sq. m. (37.67 sq. ft.) 
Furn 

— an height ance _— : 1.547 m. (5.08ft.) 

Len . we ae 1.80 m. (5. 9ft.) 

peestth 1.39 m. (4.55ft.) 


Superheater tubes— 
24 of steel with 133 mm. (5}in.) and 125 mm. (4}%in.) diameter 


Heating and superheating saecisal 


Furnace TT — 12.20 sq. m. (131.3 sq. ft.) 


Tubes . 178.20 sq. m. (1918 sq. ft.) 
Total .. 190.40 sq. m. (2049.0 sq. ft.) 
Ratio of grate area to heating 
surface .. . 1to 54 
Superheating ‘pilin 52. 4 sq. m. (364 sq. ft.) — 
Ratio of supetheating to heat - 
ing surface . ee ox 
Cylinders— 
2 internal and 2 _—— 
Diameter 7 42 cm. (16. 53in.) 
Stroke 65 em. (25.59in.) 


A half-tone engraving, reproduced from a photograph 
of this locomotive, is given on this page, as well as cross- 
sectional views and end elevations and a drawing of the 
valve gear. Drawings of the whole engine are given on 
page 468. 3 
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THE TREND OF INVENTION. 


In times of good trade patent agents consider that fewer 
patents are taken out, because manufacturers are chiefly 
engaged in turning out standard productions, and have 
little time to devote to experimental work and new develop- 
ments. The state of the money market is also said to have 
a definite bearing upon the number of applications for 
patents. However this may be, the number of patent 
applications filed at the British Patent Office during the 
year 1912 was quite up to the average, the last application 
filed on December 31st bearing the number 30,119. This 
figure is about 750 more than the number filed in 1911, but 
less than that of 1909 and 1910. 

The patent office records give a good indication of the 
rise of new industries, and in many cases the number of 
patent applications in various classes points to considerable 
activity in new developments before the production appears 
on the market and becomes generally known. The present 
boom in moving picture shows is reflected in the large 
number of applications which were made during the year 
in connection with kinematograph apparatus. The in- 
ventions deal with apparatus for winding and re-winding 
the long films past the gate opening from whence the pic- 
ture is projected on to the screen, and in safety devices for 
preventing the spread of fire in case of ignition of the film. 
Kinetoscopes and apparatus for providing picture enter- 
tainments on a small seale also attracted the attention of 
inventors. The danger of fire resulting from the use of 
celluloid in the manufacture of the films has caused chemists 
to work on the problem of providing a non-inflammable 
material which shall have equal strength, flexibility and 
transparency to celluloid. The solution of this problem 
appears to have been found in the cellulose acetates and 
similar compounds, and it appears likely that the present 
danger associated with the kinematograph film will soon 
be a thing of the past, and the use of celluloid films might, 
in fact, be prohibited by law. 

The progress of the motor car industry is shown by the 
very large number of patents dealing with the internal 
combustion engine, not only of the type in which poppet 
valves are used, but also of the moving cylinder type with 
slide valves. Considerable attention has also been de- 
voted to the application of the Diesel engine for marine 
purposes, and the patents deal with all kinds of mechanical 
contrivances for operating the valves, supplying the com- 
pressed air, scavenge pumps, multiple cam shafts and the 
like. 

The boom in light motor cars and cycle cars, suitable for 
the man of moderate means, has resulted in a large number 
of new devices. Efforts have been made with some success 
to replace the more expensive parts of the car by cheaper 
constructions. Patents were also applied for dealing with 
steering gear, light forms of engines, and new methods of 
suspension. The motor-cycle industry is also responsible for 
a large number of patents, and with the increasing use of 
side-car attachments cannot yet be said to have reached 
finality. 

There is a great future for the automatic telephone ex- 
change system, and the American and German firms con- 
cerned in this new development have been for several years 
making numerous applications for patents. A large 
number of patents was applied for during the past year, 
and in January a batch of about a dozen applications 
was filed by a firm in this country as communications 
from its American associates. The specifications dealing 
with these inventions are very intricate, and require con- 
siderable skill and knowledge of the subject in their pre- 
paration. The automatic or subscriber-operated telephone 
systems are being developed along several lines, among 
which may be mentioned the Blos system, employing 
devices that control the switches by combinations of 
currents, and the Strowger and Lorimer systems, in which 
current impulses are used for controlling the switches. 
One of the difficulties in this branch of invention has been 
to provide a “‘ graded” service automatic telephone ex- 
change system, such as would be required in London, where 
a subscriber is provided with a limited service in propor- 
tion to the amount. of his subscription. At present the 
operatives in the exchange are acquainted with the limit 
of a subscriber’s service and can control the number and 
nature of his connections. With the automatic system no 
such control is prima facie possible, but during the year 
this problem has been solved, so that graded services in 
large cities can now be provided on the automatic system. 

A considerable number of patent applications was 
made during 1912 dealing with the preparation of isoprene, 
butadiene, divinyl, and similar compounds, which by 
polymerisation can be converted into caoutchouc and other 
complex compounds which have an elastic nature similar 
to india-rubber. Patents are being applied for both by 
the English and German groups of chemists working on the 
problem. Attention at present is chiefly being directed to 
methods of synthesis of the intermediate products and to 
improvements in the yield, and a large amount of work 
must yet be carried out before a product can be obtained 
comparable in quality and cost of production to the planta- 
tion article. Every credit is due to the pioneers engaged 
in the solution of this difficult problem, and it is to be hoped 
that their efforts will ultimately meet with success. 

An interesting series of patents has been taken out and 
others applied for dealing with the new Bonecourt system 
of flameless combustion. The principle of the system is 
that when a mixture of combustible gas and air in the pro- 
portions necessary for complete combustion is led into a 
mass of heated porous refractory material, oxidation takes 
place immediately without flame formation. The effici- 
ency of this method of gaseous combustion is very high 
when applied to heating purposes and, as is well known, 
apparatus has been constructed for raising steam and 
evaporating liquids which has given good results. Later 
patents have been taken out with a view to using liquid 
fuels on the same system, and if it can be applied satis- 
factorily to marine tubular boilers there is a great future 
before the new method. 


The progress which has lately been made in connection 
with aviation has brought many applications to the Patent 
Office. During the year about 400 aeronautical patents were 
applied for, the greater proportion being of the heavier than 
air type. Vehicle wheels, apparatus for wireless telegraphy 
and telephony, engine starting devices, motor car and train 
electric lighting sets and electric heating appliances have 








also received considerable attention from” inventors. 
Patents relating to metallic{filament lamps have not been 
applied for to any great extent, and drawn tungsten 
wire seems to be the last word in this direction for the pre- 
sent. 


Patent LITIGATION. 


The courts last year were not engaged on patent actions 
of interest to engineers. There were some important 
trade mark actions, and a big chemical case came before 
the Court of Appeal in January and February relating 
to the manufacture of sulphur dyes. In the Osram Lamp 
Works, Limited, v. “‘Z”’ Electric Lamp Manufacturing 
Company, Limited, which lasted sixteen days, one of the 
principal patents controlling the tungsten lamp situation 
was in dispute. Many scientific witnesses were called to 
give evidence, and there was a big array of counsel. Judg- 
ment was in favour of the plaintiffs on the main patent, 
and in favour of the defendants on two patents of less im 
portance. Perhaps the most interesting case from the 
engineering standpoint was Knight v. Argyll’s Limited, in 
which a patent of the plaintiff's of 1905 covering the well- 
known slide valve cylinder engine was contested. In view 
of certain anticipating patents the court only construed 
Knight’s claim in the narrower sense, and his specification, 
which had been amended after the grant, was held to be 
misleading, so that the defendants were successful. 
Another case of importance which occupied the House of 
Lords for four days was that of the British Vacuum 
Cleaner Company, Limited, v. London and South-Western 
Railway Company. The defendants had used vacuum 
carpet cleaning apparatus manufactured by another firm, 
and although the defendants’ witnesses demonstrated 
that considerable modification was necessary before the 
construction described in plaintiff's specification could be 
made useful in practice the majority of the Lords decided 
for the plaintifis, and upheld the judgment of the two 
lower courts. It was, however, a narrow victory, as out 
of seven lords three were in favour of the defendants. 

Applications to revoke patents on the ground that they 
are being worked mainly abroad were very few during the 
past year. Probably manufacturers are now careful to 
comply with this section of the Act when they hold patents 
of value, and impracticable patents are not worth revoking. 

The new classification of books in the Patent Office 
library has proved very useful, and it is now possible to 
find technical works on any particular subject very 
quickly: This change has been very highly appreciated 
by those who use the library. 








THE BRITISH ENGINEERS’ ASSOCIATION. 


THE first provincial meeting of the British Engineers’ 
Association was held in the Cutlers’ Hall, Sheffield, on 
Thursday, April 24th, under the chairmanship of Mr. 
Douglas Vickers, the President of the Association. 

The President, in an opening speech, drew attention to 
the large field for British engineering enterprise offered by 
China, and explained that the most serious obstacleto progress 
was the lack of combination among British manufacturers. 
The Germans and Americans, he said, were not content 
with the ordinary methods of commerce, but sought by 
educating the Chinese in the languages, and in the manage- 
ment of the machinery of their own countries, to create a 
bias in their own favour. He complained that sufficient 
help was not forthcoming from the British Government, 
and urged that it should assist the cause of education in 
China by seeing that the universities and colleges were, as 
far as possible, staffed by British professors and furnished 
with British equipment. He explained that the Associa- 
tion was sending to China as its representative Captain 
T. C. FitzHugh, who, by residence and long experience in 
the Far East, was in every way qualified for the duties 
which would attach to his post. It would, among many other 
things, be his duty to bring to the knowledge of the least 
officials in China the existence of the Association, and to 
enlist their sympathy in its objects by the cultivation of 
their friendship and confidence. Another of his objects 
would be to obtain for the general use of the members of 
the Association information on the subject of trade open- 
ings, prospective undertakings, &c., and to give warnings 
as to undesirable opportunities. 

Captain FitzHugh, the next speaker, pointed out that 
it was to the young China party that engineers must look 
for future trade in China, and that, unfortunately, this 
party consisted almost entirely of students lately returned 
from the United States, and imbued with the idea that 
nothing was good which did not come from that country— 
an idea which the Americans were sedulously fostering, 
while the Germans were not backward in following more or 
less in the same line. As showing the developments likely 
to take place in the near future, he said that China had 
built 5000 miles of railway during the last ten years, and 
that it was proposed to build a further 60,000 miles during 
the next decade. This plan might possibly not be carried 
out in its entirety ; but a large proportion of it was certain 
to be, and if British firms were as apathetic as they had 
been in the past, the large contracts which would be placed 
in connection with the work would go to other countries. 

Mr. Byron Brenan, late Consul General in China, ex- 
plained that the only difficulty in the development of 
China was the want of money, but that there were already 
in operation two hundred manufactories where articles of 
foreign type were now being made with foreign machinery. 
China’s long sleep was over, and they must take advantage 
of it. The only way to do this was to be on the spot and 
watch opportunities. British firms should combine to 
furnish the requirements of the newly awakened country, 
which were certain to be large, even if it were necessary to 
pool their profits, instead of cutting one another’s throats. 

Mr. Wilfred Stokes, the Chairman of the Executive Com- 
mittee, explained that the Association was not in itself a 
trading concern. They were banded together for the 
mutual advantage of all. What manufacturers would 
fail to do singly in putting pressure on the Government, 
the Association, as representing the whole body, might 
well accomplish. At the present time they had 112 
members, representing something like 44 millions of capital. 
But they wanted more. If, he added, all the firms through- 
out the country would join, they would possess a power 
that no Government. could stop. 


* Source of Power,” by Mr. G. A. Battiscombe. 





| Colonel H. E. Rawson, C.B., R.E. 








The proceedings terminated after some words from My 
Arthur Balfour, ex-Master Cutler, and Mr. Fairholme, of 
Thomas Firth and Sons, Limited. 4 . 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Tue Roya InstirvuTion oF GREAT Brirarn.—aAl}, marle. 
street, Piccadilly, W. “‘ Blood Parasites,” by Mr. H. G. Piimmey 


F.R.S. 


FRIDAY AND SATURDAY, MAY 2np anp 3np. 


Tue INsTITUTION OF MUNICIPAL AND County ENGIN rips, 
North-Eastern meeting at Newcastle-on- e@. Friday :— 
10 a.m., reception by.the Right Hon. the Leak Mager and the 
Sheriff ; district business ; paper by Mr. W. J. Steele, “ Notes 


9 p.m. 


on Municipal Works in Newcastle-upon-Tyne;” paper by 
Mr. Hubert Laws, ‘“‘ Newcastle Quayside Extensions :” dis. 
cussion on papers (which will be taken as read). 2.15 p.m,, 


cruise down the river Tyne on the steamer Sir W. H. Stephenson 
kindly placed at the disposal of the Institution bv the River 
Tyne Commissioners. soon 4 :—10 a.m., paper by Mr. F. J, 
Morgan, ‘“ Ouseburn Valley Works, Newcastle-upon-'!'yne ; » 

per by Mr. J. McKellar, ‘“‘ Neweestle-upon-Tyne Tramway 


extersions ;” discussion on rs (which will be taken as 

read); 2 p.m., leave Town Hall and visit: Quayside, Ouseburn 

Valley Works, Benton Bank Bridge Widening and Trainway, 

Jesmond Dene. ' 
SATURDAY, MAY 3rp. 


British FOUNDRYMEN’S ASSOCIATION : LANCASHIRE }}; 
—At the Municipal School of Technology, Manchester. 
cussion of Foundry Problems. 4 p.m. 


MONDAY, MAY 5rtu. 


Tue Royat Society or Arts.—John-strect, Adelphi, W.c, 
Cantor Lecture: ‘ Antiseptics and Disinfectants,” hy Dr. 
David Sommerville. (Lecture No. III.) 8 p.m. 

Tue Society or Enorneers.—At the Institution of Electrica} 
Engineers, Victoria Embankment, W.C. “ Tidal Waters as a 
7.30 p.m, 


ANCH, 
Dis- 


TUESDAY, MAY 6ru. 


Tue British ENGINEERS’ ASSOCIATION.—At the 
Hotel, Manchester, at 2.30 p.m. 

Tue Royat Institution or GREAT Brirarn.—Albemarle. 
street, Piccadilly, W. ‘* Recent Physiological Inquiries: (2) 
Equilibrium and the Sixth Sense,” by Professor Wm. Stirling, 
3 p.m. 

Tae Ronteen Socrety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘ Theory and Practice 
in Ray Therapeutics,” by Dr. Hernaman Johnson. Demon. 
stration of a new X-ray couch by Dr. Hampson. 8.15 p.m. 

MANCHESTER GEOLOGICAL AND MrininG Socrety.—In the 
Geological Lecture Theatre, Beyer Building, at the Manchester 
University. ‘‘ Notes on the Geology of Shansi and the Coal 
Industry of North China,” by Mr. Noah T. Williams. 5.30 p.m. 
A Council meeting will be held in the rooms of the Society, 5, 
John Dalton-street, Manchester, on the same day at 3 p.m. 


WEDNESDAY, MAY 


Tue Roya Soctety or Arts.—John-street, Adelphi, W.C. 
“* Life-saving at Sea,” by Mr. A. Welin. 8 p.m. 

Tae InstiruTION oF AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s Gate, S.W. 
Paper: “* Springs,” by Mr. G. H. Baillie. 8 p.m. 

AgronavuTicaL Socrety oF Great Britarn.—The Koyal 
United Service Institution, Whitehall. Lecture (followed by 
discussion), ‘‘ Atmospheric Waves, Eddies and Vortices,’ by 
8.30 p.m. 


Midland 


7TH. 


THURSDAY, MAY 8ru. 
Tue British ENGINEERS’ ASSOCIATION.- 
Hotel, Newcastle-on-Tyne, at 2.30 p.m. 
Tue Concrete InstTrTuTE.—Denison House, 296, Vauxhall 
Bridge-road, 8.W. ‘ The Stability of Brick Chimney Shafts,” 
by Mr. Harold Cane. 


FRIDAY, MAY 9ru. 


Tue Royat InstiroTion or Great Britatn.—Albemarle- 
street, Piccadilly, W. ‘“‘ Life History of a Water Beetle,” by 
Mr. Frank Balfour-Browne. 9 p.m. 


At the Station 


SATURDAY, MAY 10rn. 


Tue Roya InstiTruTIon oF Great Britatn.—Albemarle- 
street, Piccadilly, W. ‘‘ The wey od Internal Combustion 
Pumps,” Lecture I., by Mr. H. A. Humphrey. 3 p.m. 


TUESDAY, MAY 20ru. 


Tue Royat Mereororocicat Society.—Dinner at 
Trocadero Restaurant, Shaftesbury-avenue, Piccadilly, 
at 7.30 p.m. 


the 
W., 








Tue InstiruTIon oF Civit EnGingEERS.—The Council of the 
Institution of Civil Engineers has made the following awards 
for papers read and discussed during the session 1912-1913 :— 
A Telford Gold Medal to Mr. Murdoch Macdonald, C.M.G. 
(Cairo) ; a George Stephenson Gold Medal to Mr. G. D. Snyder 
(New York); a Watt Gold Medal to Mr. H. A. Humphrey 
(London); Telford Premiums to Messrs. C. W. Methven 
(Durban), B. Hall Blyth, jun. (Edinburgh), C. J. Crofts (Durban ), 
Frank Grove (Canton), B. T. B. Boothby (Hankow), and 
Francis Carnegie (Enfield Lock); and the Manby Premium to 
Captain C. E. P. Sankey, R.E. (London). The award for papers 
published in the ‘ Proceedings” without discussion and for 
students’ papers will be announced later. 


Lonpon County Counctt.—The London County Council 
will be prepared to award for the session 1913-14, a limited 
number of fiee places at the Imperial College of Science and 
Technology, South Kensington, 8.W. The instruction will be 
of an advanced nature, and therefore only advanced students 
who are qualified to enter on the fourth year of the course should 
apply. There is no restriction as to income, but intending candi- 
dates must be ordinarily resident within the area of the admini- 
strative county of London, and must be students who have been 
in regular attendance at appropriate courses of instruction for 
at least two sessions. The free studentships do not entitle the 
holders to any maintenance grants, but cover all ordinary 
tuition fees. The free places wiil be awarded on consideration 
of the past records of the candidates, the recommendations of 
their teachers, the course of study which they intend to follow, 
and generally upon their fitness for advanced study in science 
as applied to industry. Candidates will not be required to 
undergo a written examination. It is possible that in special 
cases the free places may be extended to two or more _ years. 
Appuication forms (T. 2/268) may be obtained from the Educa- 
tion Officer, L.C.C. Education Offices, Victoria Embankment, 
W.C., and must be returned not later than Saturday, May 2!th, 
1913, ; 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Continued Quietness. 

New business remains scarce, but there is a fair amount 
of employment in connection with orders previously booked. 
The situation has not materially changed on the week. South 
Staffordshire forge pig iron is quoted 65s. to 66s.; part mine, 
49s. to 70s.; best all-mine, 92s. 6d. to 97s. 6d.; foundry, 97s. 6d.; 
cold blast all-mine, 130s. “Northampton descriptions are 
rbyshire 





1 . 
quiet at 64s. to 65s., and the same may be said of 


sorts at 67s. 6d. to 68s. 


Manufactured Iron. 

A moderate output is still being made of manufactured 
jron. Corrugated sheets of 24w.g. are quoted £11 10s. to 
£11 17s. 6d.; and plain black sheets, £8 10s. South Stafford- 
shire marked bars are in fairly good request, and the quotation 
is maintained nominally at £10, with £10 12s. 6d. as the price for 
Earl Dudley’s L.W.R.O. brand. Unmarked bars are £8 5s. 
to £8 7s. 6d., with common at £7 15s. Hoops are £8 10s., which 
js also about the figure for gas tube strip. Midland sheet iron 
makers are interested in the recent action of some of the Scotch 
fires. It is reported from the West of Scotland that makers of 
black sheets are turning out more light sizes than they can dispose 
of, and in order to tempt buyers they have lowered their prices 
for 7 to 11 gauges by 5s. per ton to £9 5s., less 5 per cent. For 
heavy gauges the outlet is large, so that values for these are not 
affected. Scotch galvanised sheets are also said to have been 
cut down by 5s. @ ton, at £12 5s. for 24 w.g. corrugated, less 
2) per cent. 


Stee! Firms Busy. 

The steel makers are the best off of the various depart- 
ments, the demand for structural material continuing satis- 
jactory. Billets are quiet at £5 15s. to £5 17s. 6d., and anyles 
are £8 to £8 2s, 6d. 


Rebate Proposal in Wrought Iron Tube Trade. 

This week a meeting of a Select Committee of the All- 
England Wrought Iron Tube Trade has been held to receive a 
committee of associated buyers with a rebate scheme proposal. 
At present the Tube Association allows a graduated system of 
rebate discounts of 5 to 74 per cent. on condition that they do not 
buy foreign tubes and confine their purchases to members of 
the English Association. The associated buyers proposed a 
new system of rebates having a minimum of 2} to 5 per cent. 
and a maximum of 10 to 124 per cent., purchases to be confined 
to British material and foreign tubes not to be bought. The 
new scheme would, it is explained, be practically identical with 
that recently prevailing in the light castings trade. The 
Tube Association, it is understood, has promised favourable 
consideration of the proposal. 


Motor Car Engineering. 

Motor car engineers are very busy both upon general 
and industrial vehicles. Adding parts, the total motor car 
exports in March were returned at £359,412, compared with 
£258,943 and £278,959 in the two preceding years, or a sub- 
stantial increase over either. The aggregate for the three 
months at £1,024,220 showed an advance over the total for the 
corresponding quarter of last year of £151,627, or more than 
17 per cent., and over the corresponding quarter of 1911 of 
£224,934, or more than 28 per cent. It is evident that the 
foreign trade is growing in an exceedingly satisfactory manner, 
whilst the home demand is also rapidly progres-<ing. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron again Dull. 

Tue attendance on the lron Exchange on Tuesday was 
fairly good, but, taken on the whole, the feeling was one of 
quietude. There were practically no new features to record in 
pig iron, and with buyers operating on a hand-to-mouth basis, 
prices all round were more or less nominal in character. 
Finished iron and steel ruled steady. There was little or no 
change to note in either copper or sheet lead, but English tin 
ingots were dearer. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford- 
shire, 70s. to 70s. 6d.; Derbyshire, 71s. to 71s. 6d.; Northamp- 
tonshire, 72s.; Middlesbrough, open brands, prompt, about 
75s. 6d. to 76s. Scotch: Gartsherrie, 80s. 6d.; Glengarnock, 
78s.; Eglinton, 78:.; Summerlee, 8Cs., delivered Manchester. 
West Coast hematite, 82s. to 83s. f.o.t. Delivered Heysham : 
Gartsherrie, 78s. 6d.; Glengarnock, 76s.; Eglinton, 76s.; 
Summerlee, 78s. Delivered Preston: Gartsherrie, 79s. 6d.; 
Glengarnock, 77s.; Eglinton, 77:.; Summerlee, 79s. Finished 


iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8 5s.; Lancashire hoops, £8 15-=.; Staffordshire 
ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, 


£9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge 
work, £8 5s. to £8 10s.; English billets, £6 12s. 6d. to £6 17s, 6d.; 
foreign ditto, £5 17s. 6d. to £6 ; cold drawn steel, £10 5s. Copper : 
Sheets, £85 per ton ; small lots, 10jd. per pound ; tough ingot, 
£74 to £75; best selected, £74 10s. to £75 10s. per ton: copper 
tubes, 10$d.; brass tubes, solid drawn, 8jd.; brazed brass tubes, 
9}d.; condenser tubes, 97d.; rolled brass, 7§d.; brass wire, 73d.; 
brass turning rods, 73d.; yellow metal, 73d. per pound. Sheet 
lead, £22 per ton. English tin ingots, £233 to £234 per ton. 


The Lancashire Coal Trade. 

The attendance on the M Coal Exchange was 
well up to the average, and the tone showed signs of improve- 
ment. There was more movement in house coal and prices 
rule steady, but slack and engine fuel were rather on the easy 
side. Shipping and bunkering coal continued in request. 
Quotations: Best I hi ouse coal, 16s. 10d. to 18s.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
14s, 7d.; screened steam coal, lls. 6d. to 13s.; slacks, 9s. to 
Ils. per ton at the pit. 


thaet 








The Engineers’ Club. 

I am glad to be able to report that at a meeting of 
members of the above club held on Tuesday last, it was reported 
that a sufficient number of shares had been applied for to enable 
the committee to proceed with the necessary legal formalities 
in connection with securing the premises in Albert-square. It is 
hoped that the club will be available to the members in July 
next. 


Manchester Ship Canal. 

A distinct advance in the shipping trade of Manchester 
is likely to result from the announcement of the commencement 
of a direct service of steamers between this port and New York. 
Arrangements have been concluded with the White Star Line 
to provide the service of regular sailings, and it is to he hoped 
that the Manchester shippers will avail themselves of what 
should be a great convenience. 








Salford Tramways. 

The Board of Trade has appointed Mr. Robert Ham- 
mond, hon. treasuter of the Institution of Electrical Engineers, 
to act as referee to settle the price to be paid by the Salford 
Corporation for electrical energy supplied by the Eccles Corpora- 
tion in respect of a portion of its tramway system. 


Barrow-1n-Forness, Thursday. 
Hematites. 

The past week has seen no change in the hematite pig 
iron trade of this district. Throughout North Lancashire and 
West Cumberland there is a brisk state of affairs industrially, 
and the volume of iron being produced is large. The whole of 
this is going into prompt use for the d ds of co 3 are 
still very considerable. This iron was booked with smelters 
some time ago. At the present time there is not much new 
busi ing tr ted, for the reason that buyers are holding 
back and desire lesser rates than are ruling at present. Prices 
are very high and makers are still quoting 85s. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron, and special 
grades are quoted at about 90s. per ton net. For this class of 
iron there is a steady d d. No busi is being done in 
warrant iron, and it is some time since a quotation was recorded. 











Iron Ore. 

The iron ore trade is well employed. There is a good 
steady request for ore on local as well as general home account. 
Prices are about the same, with good average sorts quoted at 
17s. to 18s., and the best ores, such as Hodbarrow sorts, are quoted 
at 26s. per ton net at mines. The demand for foreign ores shows 
no falling off. and best qualities oi Spanish ore are at 21s. 6d. 
per ton delivered to West Coast furnaces. 


Steel. 

In the steel trade there are no new features. The 
activity both at Barrow and in the Workington district is well 
maintained and the output in most of the departments is large. 
For rails the new business on offer is fairly large, and heavy 
sections are quoted at £6 12s. 6d. to £6 15s. per ton. For light 
rails the demand is fair at £7 12s. 6d. to £7 15s. Heavy sections 
of tram rails represent a quiet business at £7 17s. 6d. per ton. 
For steel shipbuilding material there is a good brisk demand the 
requirements of builders both at Barrow and other parts of the 
country being considerable. Ship plates are at £8 10s. per ton, 
and boiler plates are quoted at £9 5s. to £9 1s. per ton. Smaller 
section steel is in quieter demand. 


Shipbuilding and Engineering. 

These trades are well employed in every branch of the 
industry. Now that the Japanese battle-cruiser Kongo has 
left Barrow for her trials there is nothing being fitted out at 
Messrs. Vickers’ wharves. Repair work is being carried out to a 
Midland Railway Company's Heysham dredger and the Furness 
Railway steamer Lady Moyra. The next launch from Barrow 
will be a Brazilian river gunboat. 


Fuel. 

The demand for coal and coke is brisk, and good steam 
sorts of either Lancashire or Yorkshire coal are quoted at 17s. 6d. 
per ton. Coke is in full request at 29s. per ton for East Coast 
sorts. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The United States Tariff. 

Tue outlook for Sheffield trade continues excellent, 
and although cutlery generally is an exception to the rule, 
even these things are not nearly so bad as sometimes repre- 
sented, many of the larger firms having quite as much work on 
hand as they can conveniently execute. The armament firms 
are very full of orders and must remain so, while railway steel, 
tires and axles, springs and tools continue active. Trade in 
tools and agricultural implements with South Africa is picking 
up considerably and regarding the United States, it is quite 
probable that here, as with other countries, a distinct improve- 
ment will be shown when the figures for April are known. The 
chief topic during the past week has, of course, been the pro- 
posed new tariff in America. There is a very general feeling 
that much as the Democrats might like to see the Bill passed 
in anything like its present form they will not doso. One leading 
Sheffield manufacturer, in conversation with me, was very 
emphatic in the belief that the United States were not such 
fools as to give trade away. He declared that if any con- 
cessions were finally made they would be where America would 
be least affected. The Bill, he considered, was a sop, but 
whether the sop would be worth eating when it left the Congress 
pan was quite another matter. Undoubtedly, in its present 
form, the proposed tariff would benefit the cutlery trade very 
considerably, whilst an official at one of the largest—if not the 
largest—saw-plate makers in Europe told me yesterday that 
even in a very modified form the Bill was going to be a very good 
thing for them. Already a determined bid for a larger share of 
business in hand saws is being made in the States by Sheffield 
and the new tariff, unless very radically changed, will materially 
assist the movement. In several other directions, however, 
manufacturers are quietly watching the debate in the Congress, 
jae Sac little hope that much ultimate good will accrue to 
Sheffield. 


Round the Works. 

Inquiries made in several well-informed directions 
during the week prove that, if anything, trade is brisker 
than ever in almost all departments of the iron and steel 
industry. In conversation, an official at one large works told 
me that so full were their order books that they scarcely knew 
which way to turn to satisfy requirements, and when any 
temporary slackness occurred in any particular section of the 
business it was hailed as a very acceptable relief, and an oppor- 
tunity to get things squared up a bit. These people told me 
that directions had actually been given to their travellers not to 
book orders of any magnitude in certain lines until they received 
further instructions, as it was impossible to clear off in contract 
time work already in hand. The demand for agricultural 
implements, such as plough parts, &c., is very strong, especially 
on Russian account, though a good tonnage is going to Australia 
and South Africa. For the latter place, several heavy orders 
are being executed for quartz-crushing machinery, and large 
consignments of steel and tramway and railway material 
are in hand for India and Japan. For the former, too, important 
contracts for tool steel are being fulfilled. ‘Saw plates and hand 
saws’ is another very busy department. Other new contracts 
include wheels and tires and axles for South America, tires and 
axles for India and steel for Australia. Messrs. 8S. Osborn and 
Co., whose place is simply crowded with work, have obtained 
contracts from the Indig-office for a large quantity of cast steel, 
and from the same quarter Steel, Peech and Tozer, of Rother- 
ham, have important orders for springs. Sanderson Brothers 
and Newbould have had placed with them by the India-office 
@ contract ffor steel dies. Bolt and rivet makers are very 
busy, much of the work being on Admiralty account, and the 
armament firms are finding no little difficulty in coping with the 
demands being made upon them, chiefly by the home Govern- 
ment, but also largely on foreign Government account. Very 





large quantities of armour plate are being continually sent out 
from the three principal works here for vessels being built at 
Government and private yards. The shell departments here 
are also maintaining the remarkable output to which I have 
referred on more than one occasion lately. From all one can 
earn, general work in the industrial sections is equally brisk, 
and the view taken of the outlook continues to be of the 
brightest, so far as trade is concerned. 


End of a Strike. 

About two months ago I reported a strike in one of 
the rolling mills at Brown, Bayley and Co.’s steel works. On 
Monday the trouble was brought to an end by an amicable 
settlement. The dispute arose in No. | mill, originating in a 
trifling matter over the promotion of a man.. Advantage was 
taken of the opportunity to advance grievances concerning wages 
and conditions of labour, and although only about 150 men-were 
directly affected by the lock-out which ensued, the result was 
such that the whole of the works had to go on half time. For 
some time the sole difficulty has been with regard to wages, and 
although many conferences were held between the directors and 
the men, a deadlock was maintained up to Monday last, when a 
further conference proved successful. The managing director, 
Major Armitage, proposed that the men should accept a sliding 
scale of wages, and to this suggestion they agreed after a dis- 
cussion lasting over three hours. The men in No. 2 mill, who 
are said not to have refused to work but were stopped through 
the shortage of material, will resume work as soon as there are 
sufficient billets to roll, but No. 1 mill. will reeommence this 
week-end. The sliding scale of wages will be arrived at by 
taking the average market price of goods for the last ten years 
and adding or deducting } per cent. per shilling on the men’s 
wages. If the prices differ by more than 10s. the percentage is 
increased by 1 per cent. Every man is to be allowed to return 
to his old position. Another labour difficulty which has just 
been settled is that in connection with the underground men at 
Bullcroft Colliery, near Doncaster. In this case the men asked 
for ls. 6d. for every ton of coal got. The employers would not 
concede this, but offered 1d. per ton less to include “ packing ” 
and ‘* gobbing.”’ The men decided to accept these terms, and 
the trouble, which has been in progress for months, ended. 
Bullcroft Colliery, of which Sir A. Markham is one of the chief 
owners, is the latest of the series of new mines now being sunk 
in the Sheffield and Doncaster districts. 


Raw Material. 

So far as the hematite and pig iron markets in this 
district are concerned the little war between makers and con- 
sumers is being steadfastly maintained. There are no changes “ 
in prices to record, the figures standing as follows, except in 
isolated instances :—West Coast hematite iron, 93s. to 94s.; 
East Coast, 88s.; Lincolnshire forge, 68s.; foundry, 69s. 6d.; 
basic, 73s. 6d.; Derbyshire forge, 68s.; foundry, 69s. Bessemer 
and Siemens billets and bar iron are unchanged, but all round 
the demand is very strong. With the dearness of hematite, 
sellers of ordinary melting scrap find a brisk inquiry and good 
scrap still maintains quite a high price. The unwillingness of 
pig iron users to do anything but hand-to-mouth buying is not 
troubling Lincolnshire makers, apparently, their belief still 
being strong that consumers will be compelled to come on the 
market at last at the present quotations ; but in the Derbyshire 
market it is reported that some makers have during the past 
few days been rather inclined to push sales. 


Fuels. 

Steam fuel of all descriptions here finds a demand on 
a large scale. Shipments are exceptionally heavy, especially 
at the Humber ports. For manufacturing purposes the brisk- 
ness of requirements is fully maintained, at least so far as the 
heavy trades are concerned, though in the lighter departments 
a slight falling offis possibly to be discerned. The colliery 
position, however, is as firm as ever, contracts in many instances 
being in arrear still, whilst order books are very well filled. 
What is, perhaps, making the market so buoyant at the moment 
is the extra demand for supplies to increase stocks at works 
for use during the approaching holidays. Many firms are unable 
to obtain full deliveries on contracts, and it is difficult in any 
case to secure additional supplies for reserve. The smaller fuels 
are in great request. Generally speaking, values are firmly 
maintained and for forward deliveries collieries are holding out 
for full prices. Of late the output for this district has been 
enormously increased, and for several grades contracts are 
stated to be fully half-a-crown per ton in advance of prices of a 
year ago. Current quotations are per ton at the pit as follows : 
—Best South Yorkshire hards, 13s. 3d. to 13s. 9d.; best Derby- 
shire, 12s. 3d. to 12s. 9d.; second qualities, 11s. 6d. to 12s. 3d.; 
steam cobbles, 10s. 6d. to lls. 6d.; washed double nuts, 11s. 6d. 
to 12s. 6d.; seconds, 10s. 6d. to Ils. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tene has been a serious lull in the Cleveland pig iron 
market during the past few days, and busi is now practically 
at a standstill. For this speculative operations in warrants 
are mainly responsible. The disturbing influence of the heavy 
backwardation in the three months’ price is such that free 
buying is out of the question. There is a great difference 
between the prompt and the three months’ price of warrants, 
and, naturally, consumers decline to commit themselves. The 
position is certainly very sensitive, and a return to a normal state 
of affairs cannot be expected until there is an adjustment of the 
account in the warrant ring. Another disturbing factor is the 
political situation. In view of the prevailing uncertainty 
as to the outcome of affairs in the Balkans, continental consumers 
are extremely reluctant to commit themselves ahead to any 
extent. Within the last few days, however, there have been 
signs of some revival in this direction. There has been a 
greater demand for deliveries under existing contracts, and 
efforts are being made to expedite orders due this month. 
The statistical position of the trade shows no weakness. Pro« 
ducers have no working stocks, and merchants have considerable 
difficulty in promptly completing large cargoes. The home 
consumption is still on a very large scale, and there is none too 
much fron available on export account. The shipments from 
the Cleveland district during April were very satisfactory, 
but there can be no doubt that had more iron been available 
they would have been considerably heavier. On Wednesday 
the Cleveland pig iron market was lifeless, and quotations weak. 
No. 3 G.M.B. Gieveland pig was quoted at 67s. f.0.b., No. 1 was 
69s., No. 4 foundry 66s. 6d., No. 4 forge 66s., and mottled and 
white iron each 65s. 6d., all for early delivery. There was no 
buyers’ quotation for Cleveland warrants. At the opening 
sellers named 67s. 1}d., and the only closing quotation was 67s. 
cash sellers. 





Hematite Pig Iron. 

The position in the East Coast hematite Lae. Sag trade 
has been in no way changed during the past week. Makers 
hold some good contracts for iron and can keep their works 
busy at the present rate of output for some time to come. All 
the iron is going into prompt use, and there is just now very 
little available for early delivery. In some cases makers are 
experiencing great difficulty in keeping abreast of their con- 
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tracts. Very small lots of East Coast mixed numbers are 
obtainable at 81s. 3d., but the demand for iron under current 
contracts is so great that substantial parcels for early delivery 
are not to be had without good notice. The forward position 
is quiet. For May and June delivery 81s. is quoted, and for 
the second half 80s. 


Iron-making Materials. 

There is very little business being done in the foreign 
ore trade, which has for some time been quiet. Consumers, 
as a rule, are in the fortunate position of having good stocks, 
and are not disposed to enter the market at present prices, 
The imports of foreign ore into the Tees during April were on an 
exceptionally heavy scale, totalling over 220,000 tons. The 
bulk of the ore comes from the Bilbao district. but as the mines 
near that port are becoming worked out the ore is being brought 
from places further inland. Supplies are also being received 
from the southern districts of Spain, Algeria, Greece, and 
Norway. The general quotation for best Rubio ore of 50 per 
cent. quality delivered in the Tees is 2]s., but the price is 
nominal pending actual business to test the market. Coke 
has been a little easier this week, and good medium furnace 
qualities may now be purchased around 24s. 6d. to 25s., delivered 
at works. 


Manufactured Iron and Steel. 

The amount of work in hand in these branches is still 
so extensive that makers have no cause for anxiety as to the 
future. Steel is in urgent request for shipbuilding purposes, 
and also for boilermaking and many other uses at home, while 
the orders held for abroad are well above the average. In 
addition to the work in hand for customers in the East and the 
Colonies, makers are reported to have orders from certain 
continental places where local supplies are unobtainable. The 
output of plates, angles, bars, and rails is on a very large scale, 
and there is a strong demand for a variety of structural material. 
Makers of finished iron report having plenty of work to go on 
with, and as there is pressure for delivery, they will be able 
to maintain current prices. There was at one time a fear 
that the finished iron industry was a decaying one, and that steel 
would take its place altogether, but that is belied in the recent 
return, which showed that production and selling price were 
on a scale hardly known of late years. Under such favourable 
conditions the quotations of all descriptions of finished iron and 
steel are firmly maintained. Common iron bars are £8 15s.; 
best bars, £9 2s. 6d.; hest best bars, £9 10s.; packing iron, £6 15s.; 
iron ship angles, £8 15s.; engineering angles, £8 15s.; iron ship 
plates, £8 to £8 2s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron 
ship and girder rivets, £9 lis.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. Gd.; steel bars, basic, £8 to £8 2s. 6d.; 
steel bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, 
£8 5s.; steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d.; 
steel engineering angles, £7 17s. 6d. to £8; steel sheets, heavy 
doubles, £9 to £9 2s. 6d.; steel joists, £7 7s. 6d.; steel hoops, £8 ; 
steel strip, £8, all less 24 per cent. f.o.t. Heavy steel rails are 
£6 12s. 6d. to £6 15s., and steel railway sleepers £7 10s. to 
£7 12s. 6d. net f.o.b. Cast iron chairs are £4 l5s.; cast iron 
pipes, liin. to 2in., £6 2s. 6d. to £7; 3in. to 4in., £6 Ss. to 
£6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. to 16in., £6 2s. 6d.; 
and cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d. f.o.r. at 
makers’ works. Galvanised sheets are dull, owing to over- 
production. Irén and steel corrugated sheets, 24-gauge, in 
bundles, stand at £12 lis. f.o.b., less the usual 4 per cent. 


Shipbuifding and Engineering. 

There are good signs that the present great activity 
in the kindred trades of shipbuilding and engineering will con- 
tinue well into next year. On the Tyne the activity is unpre- 
cedented, all the stocks being occupied. Shipbuilders have a 
great deal of work on the books, and the inquiries continue, 
notwithstanding the high price of materials. The shipyards 
on the Wear and Tees are also briskly emff¥yed. The marine 
engineers on the North-East Coast have a great amount of work 
in progress, and some firms are operating their works to. the 
utmost to meet the demands made upon them for delivery. 


Coal and Coke. 

The coal market is firm, though inactive, owing to 
congested loading turns and fear of further complications in the 
Near East. For May delivery there is a moderate inquiry, 
and prices rule steady. Shippers, however, except for early 
delivery, are holding off in the hope of forcing concessions. 
On the whole there is little change in values, the position generally 
is well maintained, and what alterations are noticed are on the 
up grade. Best qualities of Durham gas coals are quoted 
about 15s. 9d. per ton f.o.b., and seconds at lis. 3d. A good 
demand for bunker coals is reported. Best bunkers are put at 
l6g., and ordinary at 15s. 6d. per ton. Coking coals are steady 
and firm in price, and coke is in fair demand. Foundry coke is 
about 27s. 3d., furnace coke 24s. 6d., and gas coke 18s. 


Iron Miners’ Wages Advance. 


Another substantial advance has been conceded to the 
Cleveland ironstone miners. A little over a fortnight ago the 
mineowners and the men’s representatives met to discuss the 
wages to be paid during the next three months, and the owners 
then intimated that according to the ascertained price of No. 3 
Cleveland pig iron the men were entitled to an advance of 3.55 
per cent., and made that offer. A further meeting was held 
on Monday, when, it is understood, the men’s representatives 
pressed for a larger percentage in view of the briskness of trade, 
and after discussion the parties agreed to an advance of 4} per 
cent. Last quarter the miners secured an advance of 7 per cent. 
in wages, which are now 45 per cent. ahove the standard of 
1879. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 


Tse Glasgow pig iron warrant market has shown no 
improvement since last report. Regular business is still 
obstructed by the condition of the “‘ bear” account, and the 
transactions are mainly in connection with that account. Busi- 
ness has been done in Cleveland warrants at 67s. 44d. to 67s. 
eash, 67s. 1d. one month, and 62s. Id. to 61s. 9d. three months. 
Consumers of iron do not appear to be purchasing warrants to 
any great extent at present, but they are dealing directly with 
makers and merchants, and it is not unlikely that this state of 
things may continue at least until the present deadlock in the 
market comes to an end. How long this may be is not very 
clear. It is understood that iron has been sold for delivery up 
to about the end of May, for which the sellers have not yet made 
provision, and until this is done the market may not be ina 
free condition. 


Scotch Pig Iron Trade. 

The position of the Scotch pig iron trade does not 
appear to be greatly influenced by that of the warrant market. 
Business proceeds in a satisfactory manner, the makers have 
satisfactory orders in hand and are making good deliveries to 
customers. Prices of ordinary and special brands are well 
maintained. Govan and Monkland are quoted f.o.b. at 
Glasgow, Nos. 1, 75s.; Nos. 3, 73s. 6d.; Carnbroe, No. 1, 78s.; 
No. 3, 74s.; Clyde, No. 1, 80s.; No. 3, 753.: Calder and Summer- 
lee, Nos. 1, 80°. 6d.; Nos. 3, 75s. 6d.; Gartsherrie and lang- 
loan, Nos. 1, 81s.; Nos. 3, 76s.; Coltness, No. 1, 98s.; No. 3, 





80s.; Eglinton, at Ardrossan 01 Troon, No. 1, 76s.; No. 3, 75s.; 
Glengarnock, at Ardrossan, No. 1, 82s.; No. 3, 77s.; Dalmelling- 
ton, at Ayr, No. 1, 76s. 6d.; No. 3, 74s. 6d.; Shotts, at Leith, 
No. 1, 80s.; No. 3, 75s.; Carron, at Grangemouth, No. 1, 82s.; 
No. 3, 77s. per ton. Two additional furnaces have been 
put in blast, the number now in operation in« Scotland 
being ninety-two, compared with ninety in the preceding 
week. So far the export trade in Scotch pig iron is not equal 
to what it was at this time last year, but an improvement has 
been showing itself in the last two or three weeks. The ship- 
ments to Canada are only about a half of what they were at 
this time last year, but they are now expected to increase week 
by week. An increased quantity of pig iron has been sent to 
South America, but the shipments to Ttaly show a large decrease, 
while the quantity sont to Australia is considerably short of the 
quantity dispatched by this time last year. Far Eastern coun- 
tries have also been purchasing sparingly. 


The Hematite Trade. 

There has been little inquiry for Cumberland hematite 
warrants, which are quoted nominally 79s. per ton f.o.b. at 
Cumberland ports. A large business is being done in Scotch 
hematite pig iron under contract, and the prospect is that this 
will continue for at least some months to come. The current 
quotation for Seotch hematite pig iron 1s 85s. 6d. per ton for 
West of Scotland delivery. 


Malleable Iron and Steel. 

The malleable iron trade is quiet, with less work avail- 
able than could easily be overtaken, so that several of the works 
remain idle. Prospects are regarded as fairly encouraging, 
however, on account of the fact that orders which were sent 
abroad last year and are now believed to be pretty nearly 
implemented, are likely to be retained at home, now that ready 
delivery can be guaranteed. Inquiries from abroad are reported 
to be fair in amount, and the home trade supplies a moderate 
amount of work. While the official prices are still based on 
£8 10s. for crown bars, less the usual 5 per cent. discount for 
Clyde delivery, easier terms are reported to be given by mer- 
chants, which would seem to indicate that makers are prepared 
to come and go for ready specifications. The steel makers have 
still a large amount of orders in hand, the bulk of these being 
for shipbuilding material. Work is now proceeding with com- 
parative freedom from obstructions, which some time ago made 
timely delivery in many cases an impossibility. Ship angles 
are quoted £8; ship plates, £8 7s. 6d.; bars, £9; and boiler 
plates, £9 2s. 6d., all subject to 5 per cent. discount for Clyde 
delivery. The prices of black sheets have been reduced 5s. 
per ton, and there is keen competition in these, as well as in 
galvanised sheets. A good trade is reported in tubes for home 
use, but export business does not keep up so well as could be 
desired. 


Engineering and Shipbuilding. 

The output of new shipping on the Clyde during April 
amounted to about 120,000 tons, which included the Cunard 
liner Aquitania of 47,000 tons and the Allan liner Calgarian of 
18,500 tons, and compares with about 64,000 tons in April last 
year. The four months’ work amounts to 237,160 tons, com- 
paring with 199,100 in the corresponding period of last year, 
which constitutes a record. During the month only a moderate 
amount of new work was placed, but the contracts in hand are 
sufficient to keep the trade fully occupied for a considerable 
time to come. In marine engineering there is general activity, 
and boilermakers are also very busy. 


The Coal Trade. 

The coal export trade has been active, especially on 
the East Coast, where the shipments now include cargoes for 
Cronstadt, and the Baltic trade is now expected to be in full 
swing without much further delay. Prices of navigation coal 
and the better qualities of steam coal generally are well main- 
tained. Good house coal has also been selling at full rates, and 
furnace coal and dross are in brisk request both for home use 
and shipment 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The State of the Coal Trade. 

Busrness did not open so briskly as members on 
*Change expected, and the tonnage arrivals were not quite 
up to the mark, but shippers had sufficient ready vessels at 
hand to keep them well-employed. The condition of matters, 
it was upon, justified care, and now that the Whitsun 
holidays are at hand, buyers will certainly follow a waiting 
policy. It is expected that the Whitsun holidays will mean 
the loss of » week's output, and there is the non-unionist difficulty 
in front to be considered, which possibly may have an adverse 
infl on busi As regards small coal, the inquiry 
appeared to be more active, and it was stated that in many 
instances colliery owners were reserving quantities for their 
own consumption. This had its effect, and there was less on 
offer and steadier values. Latest: — Steam coal: Best 
Admiralty large, 21s. 3d. to 21s. 9d.; best seconds, 20s. 6d. 
to 2]s.; seconds, 19s. 9d. to 20s. 3d.; ordinaries, 19s. 3d. to 
19s. 9d.; best drys, 19s. 9d. to 20s. 6d.; ordinary drys, 19s. 
to 19s. 6d.; best bunker smalls, 14s. 6d. to 15s.; best ordinaries, 
14s, to 14s. 6d.; cargo smalls, 13s. 3d. to 13s. 9d.; inferiors, 
12s, 6d. to 13s.; washed smalls, 15s. to 15s. 6d.; best Monmouth- 
shire black vein, large, 19s. to 19s. 6d.; ordinary Western Valieys, 
18s. 3d. to 18s. 9d.; best Eastern, 17s. 6d. to 18s. 3d.; seconds, 
16s. 9d. to 17s. 6d. Bituminous coal: Best household, 19s. 
to 20s.; good household, 17s. to 18s.; No. 3 Rhondda, large, 
18s. 6d. to 19s.; small, 15s. 6d. to 16s. 6d.; No. 2 Rhondda, 
large, 16s. 6d. to 17s. 3d.; through, 15s. 6d. to 16s.; No. 2 
smalls, 13s. to 13s. 6d.; best washed nuts, 17s. to 17s. 6d.; 
seconds, 16s. to 17s.; best washed peas, 15s. 6d. to 16s.; seconds, 
14s. to 15s. Patent fuel, 23s. 6d. to 24s. 6d. Coke: Special 
foundry, 32s. to 32s. 6d.; good foundry, 29s. to 31s.; furnace, 
25s. to 27s. 6d. Pitwood, 20s. 9d. to 21s. 3d. 





Newport (Mon.). 

Shipments last week were again of a substantial 
character. Business was not as active as was expected, the 
tonnage outlook not being good. Colliery owners were well 
booked forward and held tightly for May delivery, believing ia 
a shortness of supplies. Latest: Little change in steam coal, 
prices remaining firm for current orders ; smalls in moderate 
request. Quotations :—Steam coal: Best’ Newport black 
vein, large, 18s. 9d. to 19s. 3d.; Western Valleys, 18s. 3d. to 
18s. 6d.; Eastern Valleys, 17s. 3d. to 18s.; other sorts, 16s. 6d. 
to 17s. 3d.; best smalls, 14s. to 14s. 3d.; seconds, 13s. to 14s, 
Bituminous: Best house, 18s. to 19s.; seconds, 16s. 6d. to 
17s. 6d. Patent fuel, 22s. 6d. to 23s. Pitwood, 20s. 9d. to 
21s. 3d. 


Swansea. 

There was no fresh feature to report in the general 
condition of the anthracite market. Latest quotations :— 
Anthracite coal: Best malting, large, 22s. to 24s. net ; seconds, 
19s. to 20s. net ; big vein, large, 16s. to 18s., less 24; red vein, 
large, 13s. 9d- to 14s. 6d., less 24; machine-made cobbles, 22s. 
to 23s. 6d. net ; Paris nuts, 23s. to 24s. net ; French nuts, 23s. 
to 24s. net; German nuts, 23s. to 24s. net; beans, 18s. 6d. 
to 20s. 6d. net ; machine-made large peas, 11s. 3d. to 13s. net ; 
rabbly culm, 9s. 3d. to 9s: 6d.,"less 24; duff, ‘6s. to 6s. 6d. net. 
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Steam coal: Best large, 19s. 6d. to 21s., less 24; seconds, lis, 3q 
to 17s., less 24; bunkers, 15s. 6d. to 16s., less 24; small, 134. 6d. 
to 15s. 6d., less 24. Bituminous coal: No. 3 Rhondda, lirge, 
19s. to 20s., less 24 ; through, 16s. 6d. to 17s. 6d., less 24 ; small’ 
lds. 9d. to 16s., less 24; patent fuel, 21s. to 22s. 6d., les; 24.” 


Iron and SteeljQuotations. 

Pig iron: Hematite numbers per ton cash, 79... ong 
month 79s.; Middlesbrough, cash 67s., one month 68s.; S...(¢h 
cash 73s., one month 73s.; Welsh hematite, 87s: 6d. per ; id. 
Steel bars: Siemens, £5 12s. 6d.; Bessemer, £5 12s. 6d. (tact 
Coast hematite, 86s. 6d. to 87s. per ton c.i.f.; West © \st 
87s. 6d. c.i.f.; steel, heavy sections, £6 10s. 6d.; Rubi 
21s. to 21s. 6d. 


’ 


re, 


Tin-plate Quotations. 
Ordinary plates, 14s. 3d. to 14s. 6d.; wasters, 13s. {| ).. 
ternes, 28 x 20, 112 sheets, 24s. 6d.; finished black , 
£10 10s. to £10 15s.; galvanised sheets, 24 g., £11 |15s. | 
tin, per ton, cash £228 10s., three months £221. Copper } 
£67 10s., three months £67 12s. 6d. Lead: English, £!5 5 
Spelter, £25 12s. Silver, 28rd. per 0, 


ge: 


Spanish, £17 15s. 








AMERICAN NOTES. 
(From our own Correspondent, ) 

New York, April 11). 

THE atest want at present in the Pittsburgh distric+ 
that of common labour, which is very scarce. Attraction. in 
out-of-door work over the country are calling thousan:< of 
workmen to the more congenial employments than those afiv ried 
in the mills during the hotter months of the year. {he 
steel industry is convinced that the pending tariff changes il! 
not be felt seriously until the opening of the coming yer, 


a 


Premiums have recently been offered for early deliverie. for 
sheets and plates, and sometimes in structural material. ‘\}e 
American Bridge Company has booked a dozen or more orders 


ranging from 1000-ton lots up to 4500 tons. The pig iron market 
has shown an unexpected sluggishness at a time when f:.rnace 
interests were expecting considerable activity. The Standa: 
Oil Company has just placed an order for 100000 tons of stee! pipe 
plates with the Steel Corporation. This supplies the Standard 
with all it will need for the rest of the year. The Corporation jas 
averaged 36,000 tons of new business per day since the first of 
the month, which is 6500 tons a day under its capacity. Jt 
is now operating 924 per cent. of estimated capacity as ayaiist 
96 per cent. which is the nearest the Corporation has ever core 
to its total. The deficiency is due to repairs, renewals und 
insufficient labour. ‘The Canadian Northern has placed orders 
for 40,000 tons of steel rails, and the Newfoundland has ordered 
6000 tons. The Grand Trunk Railway has contracted jor 
4600 gondola and hopper cars with the Pressed Steel Com- 
pany. Copper is advancing a trifle. For electrolytic and cu-t- 
ing grades 15} is now being esked, although no orders have 
been placed at that figure. There are inquiries for 20,000,000 |b., 
part of which has been placed at a trifle less. Total exports 
so far this month, 14 148 tons. 











PERSONAL AND BUSINESS ANNOUNCEMENT. 


DreEssLeR TUNNEL OVENS, Limited, late Northolt Tile Works, 
inform us that their new address is Cremorne Wharf, 27, Lots- 
road, Chelsea, London, 8.W. 

Tue New Engine veng -y4 Limited, has removed from its 
former works at Acton Hill to new and larger works, and its 
address in future will be Junction Works, Hythe-road, Willesden 
Junction, N.W. 

Tue Board of Trade has appointed Mr. Robert Hammond, 
honorary treasurer of the Institution of Electrical Engineers, 
to act as referee to settle the price to be paid by the Salford 
Corporation for electrical energy supplied by the Eccles Corpora- 
tion in respect of # portion of its tramways. 

Wutt1am Murr#eap anp Co., Limited, have removed from 
their late address, 35, Queen Victoria-street, London, E.C., to 
more suitable offices at 41, Parliament-street, Westminster, 
S.W. The telephone number is Gerrard 6420. Mr. R. Mac- 
donald Wilson, A.M. Inst. C.E., has joined the board of directors. 








INTERNATIONAL CONFERENCE OF CONSULTING ENGINEERS. 
An international conference of consulting and expert engineers 
is to be held at Ghent from July 17th to 22nd next. The 
conference has been arranged under the auspices of the Belgian 
Institution of Consulting Engineers. A number of matters 
concerning organisation, professional interests and technical 
questions are to be discussed. All information can be obtained 
by application to Monsieur Charles de Herbais de Thun, 18, 
Rue Marie-Thérése, Brussels. 

Contracts.—The Underfeed Stoker Company has recently 
received orders for sixty-seven stokers of various types and for 
twenty-two travelling grates. The orders have come from this 
country and from other parts of the world.—William Muirhead 
and Co., Limited, have been given by the Southend-on-Sea 
Corporation an extension of the contract for the improvements 
ot the sea front and esplanade.—The whole of the recent contract 
for supplying the silent chain drives required for the equipment 
of the new shops of the Bombay, Baroda and Central India 
Railway has been awarded to the Westinghouse Brake Company, 
Limited, makers of the Westinghouse-Morse silent rocker-joint 
chains.—We are given to understand that the total capacities 
of the motors and transformers to be applied to the textile 
mills and flour mills in the Bombay district, which are to derive 
their power from the mains of the Tata Hydro-electric Power 
Supply Company, will exceed :—Motors, 36,000 brake horse- 
power ; transformers, 40,000 kilovolt-ampéres. At the present 
time, twenty-seven textile mills and two flour mills are to be 
electrified, and the whole of their equipment is being manu- 
factured by the British Westinghouse Company. _ It will include, 
besides motors and transformers, the complete control gear for 
each mill. 

AGRICULTURAL Motror CoMPETITION AT WINNIPEG.—An 
agricultural motor competition 1s to be held in Winnipeg from 
July Ist to 16th next. The entries will be classified as follows : 
—Division I.: Class (a) petrol traction engines having a piston 
displacement of and less than 300 cubic feet per minuts ; Class (b) 
petrol traction engines having a piston displacement of over 
400 cubic feet per minute and not over 500 cubic feet per minute ; 
and Class (c) petrol traction engines having a piston displace - 
ment of over 500 cubic feet per minute. Diyision II.: Class (a) 

raffin traction engines having a piston displacement of and 
ess than 300 cubic feet per minute ; Class (b) paraffin traction 
engines having a piston displacement of more than 300 and no 
more than 500 cubic feet per minute; and Class (c) paraffin 
traction engines having a displacement of over 500 cubic feet 
per minute. Division IIL: ‘(a) steam traction engines 
the piston area of which in square feet x 200 x .8 = 60 or 
less ; Class (b) steam traction engines, the piston area of which in 
square feet x 200 x .8 = from 60 to 100; and Class (c) 
steam traction engines, the piston area of which in square fect 
x 200 x .8 = over 100. There will be prizes of a gold, a silver 
and a bronze medal in each class. There will also be an engine 
gang plough competition. All entries must be made by June 
2nd, 1913, on a special form, copies of which and all further 
information may be obtained from the Managez, Canadian 
Industrial Exhibition, Winnipeg.* 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From eur own, Correspondent.) 


Rheinland-Westphalia. 

TuHERE is hardly any change to note in the condition 
of the iron and steel market since last week. An improvement 
urdly be expected to take place so long as the Balkan 
troubic continues, and the General Strike in Belgium is algo 
sure ‘ influence the development of this summer’s trade. For 
the present @ fair activity is secured by a good amount of work 
previously booked. The bar mills report existing contracts 
to lu-t them for about three months ; very little fresh work is 
bein placed, and there was a marked weakness in quotations 
on tic Disseldorf Change early in the month, common bars 
stanuing at M.180 to M.121 p.t. now, which means a reduction 
of \!.3 p.t., as compared with last quarter’s rates. What has 
been told of bars may also be said of plates, while the girder 
trade is @ little more lively than previously. Rather depressing 
accounts come in from the wire business, sales in March this 
yea: being quite 4360 t. lower than in the previous month. In 
February 42,360 t. were delivered, compared with 38,000 t. 


can | 


in March, inland consumption being 21,500 t., as compared with 
26,330 t. in February, while 16,500 t. were exported, compared 
with: 16,030 t. in February. At a recent general meeting of the 


Wire Convention an agreement was not arrived at, and prospects 
regarding &@ prolongation of the Convention are unfavourable. 
The market for pipes is very quiet, and screws and rivets show 
a downward inclination. 

List Quotations. 

The following are the current rates per ton free at 
works :—Spiegeleisen, 10 to 12 ee cent. grade, M.82; white 
forge pig, M.69; iron for steel making, Siegerland quality, 
M.72 to M.73; Rhenish-Westphalian sorts, M.74 to M.75: 
iorman Bessemer, M.81.50; German foundry pig No. 1, 
M.77.50; the same, No. 3, M.74.50; German hematite, 
M.81.50; good merchant bars, common quelity, M.121 to 
M.124; iron bars, M.145 to M.148; hoops in basic, M.145 to 
M.150; common plates in basic, M.132 to M.135; steel plates 
for boiler-making purposes, M.142 to M.145; sheets, M.142.50 
to M.147.50; drawn iron or steel wire, M.127.50. 


The German Coal Market. 

The general tone of the business in coal and coke is 
strong, and demand continues regular in all depertments. The 
Government pits of the Saar district yielded in March this 
year 1,057,472 t., as compared with 1,062,466 t. last year. 


German Export in Iron. 

While the import of iron and iron articles for March 
this year showed a decrease, both es compared with February 
and with March last year, exports show the highest figure 
hitherto attained. Import wes 44,909 t., worth M.8,358,000, 
as compared with 52,951 t., worth M.8,530,000 in the month 
before, and with 60,903 t., worth M.9,965,000 in March last 
year. Export was 602,928 t., worth M126,542,000, as compared 
with 501,754 t., worth M.105,289,000 in February this year, 
and with 469,040 t., worth M.100,382,000, in March last year. 
Sales of pig iron and semi-finished steel and of manufactured 
iron and steel for March this year were as follows : 





March. January—March. 
1912, 1913, 1912. 1913. 
Tons. Tons. Tons. Tons. 
Pig iron ye 84,182 251,136 246,968 
Scrap iron .. : 19,330 35,801 54,293 
Semi-finished stee 57,821 109,830 176,596 
Girders eid > e's 38,031 93,971 3,i 
Structural iron .. 90,511 197,192 
Plates over 5 mm. 40,984 73,598 
Plates less than 5 mm. 15,888 32,774 
Drawn wire on 46,195 91,533 
Wire nails .. 5,851 13,672 
Pipes .. 28,629 36,827 
oe. Awe See’ se 41,838 139,684 
Sleepers, fish plates .. 20,109 10,759 51,641 . 
Rolling material 10,945 18,414 27,027 33,481 


German foreign trade in iron and iron articles since the beginning 
of this year has been as follows : 


Import. Export. 
1912. 1913. 1912. 1913 
Tons. Tons. Tons. Tons. 
January 54,157 .. 54,020 479,749 499,913 
February 48,700 .. 52,591 479,693 501,754 
M rch 60,903 44,909 469,040 602,928 


The Iron Markat in Austria-Hungary. 

There is again the same dulness to report that has 
been the dominant feature of the iron trade for so long. In- 
creasing reserve and @ consequent falling off in demand are 
complained of in all departments. Figures at the end of this 
quarter will show a strong decrease against last year. The 
bar mills are badly off as regards orders, and little is done in 
girders and sectional iron, while the crude iron business can be 
stated to have continued healthy until now, only some Martin 
furnaces having been damped down. Work at the rolling mills 
is restricted. Pit coal and brown coal have remained in fair 
demand. 


Iron and Steel in Belgium. . 

The weakening tendency already referred to in previous 
letters has further increased since the General Strike, and the 
number of orders placed is ridiculously small in some depart- 
ments. Only pig iron shows @ healthy tone and in semi-finished 
steel foreign demand has remained strong, while home contracts 
are scarce. Scrap iron continues neglected as before. In 
bars a little more business was done on foreign account, but 
the general condition of the bar trade is still far from satisfactory, 
and rates have further decreased. Basic bars are quoted 
£5 12s, p.t., and for iron bars £6 13s. p.t. is quoted for export. 
The price of 160f. to 170f. p.t. for home consumption is weakly 
maintained. Wire rods slso tend downwards, while export 
of hoops was lively at £6 18s to £7 p.t., free Antwerp. A normal 
business at firm prices is being done in girders, and the rail 
mills can boast of being well occupied, with plenty of orders 
on their books, There is much underquoting going on in the 
plate and sheet trade, owing to lack of work. Prospects are 
anything but bright, and some mills contemplate reductions in 
cutput. Heavy steel plates went down to £6 7s. p.t.; for ,\in. 
plates £6 11s. p.t. is quoted: 


Belgian Coal Market. 

The strong tone of the Belgian coal market has further 
increased. House coal prices were advanced If. to 3f. p.t..in 
the Liége and Charleroi districts from May Ist. About 80,000 
men were still on strike on the 26th ult., but work has already 
been resumed in various industries, and a normal condition is 
expected to prevail'on Mey Ist. 








Motor Fire ENGINE ror EpinspurcH.—The Edinburgh Fire 
Brigade has just received its new motor fire engine from Merry- 
weather and Sons, Limited, of London. It is fitted with a 
70 brake horse-power four-cylinder petrol engine, the power of 
which is also employed to drive the pump, the latter being of 
the reciprocating or phinger type, with a capacity of 450-500 
gallons per minute. In addition to the ljin. jet delivered by 
the pump when worked to ifs full capacity, arrang its are 
also made for a supply through an auxiliary jin. jet and 180ft. 
of rubber hose, the water for this purpose being taken from a 
30-gallon copper tank carried on the chassis, 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 





Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 


The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the complete Specificati 
Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


15,093. June 28th, 1912.—ImpRovVEMENTS IN WATER-TUBE 
Borers, Babcock and Wilcox, Limited, 30, Farringdon- 
street, London. 

The boiler comprises a bank A of inclined tubes connected 
to front and rear headers B and C. This bank is divided by 
transverse baffles to provide paths for the geses from the furnace 
D to the uptake, as is usual. The boiler also comprises a row of 
tubes E below and somewhat detached from the bank of tubes, 
the lower tubes being connected with the boiler circulation by 
expanding their ends into horizontal boxes F and G. These 
boxes are connected by short tubes H to the headers B and C. 
Now, if all the tubes E should discharge their circulatory water 
into a single chamber, the circulation of the boiler might be 
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disturbed by greatly varying heat conditions on opposite sides 
of the furnace. In order to prevent such disturbance of boiler 
circulation, diaphragms J are placed in the boxes F and G, 
dividing them into a number of separate chambers, thereby 
preventing the crossing over of the circulatory water from one 
end of the box to the other. The diaphragm comprises a plate 
to which a spring plate K is secured by means of a bolt and nut, 
so that when a diaphragm has been inserted through a suitable 
hand-hole in the box the spring plate will be forced against the 
walls of the box when the nut is tightened up.—April 9th, 1913 


9452. April 22nd, 1912.—IMPROVEMENTS CONNECTED WITH 
THE SUPPLYING oF AIR TO FuRNAcEs, J. E. Fletcher, 
Clee View, Grange-road, Dudley, Worcestershire. 

A is a steam generator, B the ashpits of the furnaces, D the 
side flues, E are heating pipes, F injectors, G air inlet regulating 
valves to the pipe E, H a combustion geses inlet pipe, J the 
regulating valve of this pipe ; and K a steam supply pipe to the 
injector. The injectors as well as the pipes E are placed in the 
flues D, and are made of a suitable refractory material enclosed 


























in a metal casing. If the gases of combustion contain, say, 
10 per cent. of carbonic acid gas and the proportion of gases 
supplied is sufficient to form from 15 to 30 per cent. of the whole 
and the pipe E is of the requisite length and size, the resulting 
temperature of the gas forced by the ejector into the ashpit 
may be as much as 600 deg. Fah. or over. The percentage of 
CO,, according to the specification, would not materially affect 
combustion ; and this gas, in passing through the incandescent 
fuel in the grate would take up more carbon, be converted to 
carbon monoxide, and rendered serviceable for combustion 
purposes.—A pril 9th, 1913. . - 


INTERNAL COMBUSTION ENGINES. 


25,219. November 4th, 1912.—ImMPROVEMENTS IN COOLING 
INTERNAL ComBusTION Enorves, B. £. D. Kilburn, Chancery- 
lane Station Chambers, High Holtorn, London, W.C. 

This invention relates to the cooling system of internal 
combustion engines in cases where two or more engines or groups 
of engines are provided on a vehicle or ship. In the locomotive 
illustrated a driving engine A is provided and an auxiliary 
engine B. The cylinders C and D of the main engine drive the 
wheels direct, and the auxiliary engine _B is primarily employed 
for producing compressed air for the brakes,-for-injecting the 
fuel, for circulating water and supplying electric power and 


light. The main supply of cooling medium is stored in the tank 
E and pumps F serve to circulate this liquid through the cooling 
system. The pipes for the cooling medium are so constructed 
that it either flows into the jacket of one cylinder only or into 
the jackets of one engine or, on the other hand, all the cooling 
liquid is distributed among the various cooling jackets of both 
engines. In the arrangement illustrated by way of example 
all the cooling medium first flows from the pump F direct through 
the pipe G to the auxiliary engine B. Thence the cooling 
medium passes through the pipe H to the cylinder C of the main 
engine and then through pipes J and K into the jacket surround- 


aly. ae 





ing the cylinder D on the main engine, from whichit flows through 
the pipe L into the radiator M mounted on the front of the loco- 
motive. The cooling medium is cooled in the radiator, and 
returns through the pipe N back to the storage tank E, from 
which the pump F again circulates it in the manner described. 
In order to set the different connections, valves diagram- 
matically illustrated at P, Q, R, 8, T, U, V, and W are provided 
at the various junctions.—A pril 9th, 1913. 


28,150. December 6th, 1912.—ImPROVEMENTS RELATING TO 
Lirt Vatves, C. Day and G. E. Windeler, both of Mirrlees, 
Bickerton and Day, Limited, Hazel Grove, near Stockport. 

The object of this invention is to prevent the valve head 
falling into the cylinder should the spindle break. A is the 
valve stem, B the valve head, and C the valve seat. The scat 
is provided with an internal projecting ring D, and the valve is 
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furnished with two oppositely disposed wings E, E, the upp 

ends F of which project outwardly beyond the ring D in such a 
manner that if the stem A is broken the wings will catch on 
the ring D and prevent the valve head falling into the cylinder. 
In order to allow of the insertion of the valve, two oppositely 
disposed gaps are provided in the ring D, and after the insertion 
of the valve these gaps are closed by the screwing in of pins G, G. 

—-April 9th, 1913. 


CONDENSERS AND FEED-WATER HEATERS. 


8189. April 4th, 1912.—ImpRovEMENTS IN CONDENSING 
Puant, Sir C, A. Parsons, K.C.B., Heaton Works, New- 
castle-on-Tyne, and 8. 8. Cook, Turbinia Works, Wallsend- 

*on-Tyne. 

The steam turbine A exhausts into a conduit B leading to a 
condenser C from which the water of condensation is removed 
through a conduit D by ordinary exhausting means E, which, 
in addition, withdraw water of condensation from the turbine 
chamber A by means of the pipe connectjon F. The degree 
of vacuum thus produced in the condenser is increased by an 
augmentor G connected to the condenser by the conduit H. 
To prevent the water of condensation rising to an unde-irable 
level within the turbine chamber a pipe coanection J is provided 
between the conduits D and H, and connected to the former at 
the level K K, t> which such water is to be permitted to rise 
within the turbine chamber. In such an arrangement, however, 
it has been found that if the augmentor G diseharge through a 
pipe connection L leading to the inlet of the ordinary exhausting 
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means. E the non-condensed vapours forming part of this dis- 
charge are liable to pass upwards and through the pipe con- 
nection J to the inlet of the augmeutor instead of passing 
directly to. the inlet of the ordinary exhausting means. In this 
way the efficiency of the condensing plant is considerably reduced. 





According to the present inventi:n this difficulty is overcome hy 
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' t 
atranging in the conduit L between tke outlet of the augmentor by 120 deg. and act upon a magnetic circuit which is highly ferredto-the-eil within the interior of the electrode, which As its 
ind the inlet to the exhausting means, a device which prevents saturated, produce a monophase flux of the treble frequency. temperature: inereases.rises by s of the tube B to ihe oil 
the non-condensed vapours discharged from the augmentor reservoir C, being re Serololen oil, reaching the inte ht 
being returned to the inlet thereof. Such a device may consist | of the positive electrode A by means of the pipe E. The a 
of an outer closed vessel M, which forms part of the connection N° 2471 generated in the positive electrode is thus dissipated by mane 
between the outlet of the augmentor and the inlet to the exhaust- of the cooling reservoir C and the temperature-of the positive 
ing means. Direct communication between the main conden:er electrode is therefore maintained at any value suitable for pro < 
C and the exhausting means is provided by extending the con- operation of the rectifier. A similar action occurs at the n, ning 
duit D so that the latter projects into the vessel M some distance tive electrode F, heat being generated at the point over whic} 
below the level of the inlet valves of the exhausting means F. the negative flame is situated ; the transfer of this heat fro: the. 
In this way the condensed vapour discharged from the aug- surface of the conducting liquid material constituting the 
mentor means will be collected in the vessel M and form a liquid electrode is facilitated by the presence of the body H, which 
seal to prevent escape of non-condensed vapours which collect serves to conduct heat from the surface of the liquid elevirode 
in the space N above the liquid and are afterwards withdre wn to the base of the container wall adjacent to the cooling jucket, 
by the exhausting means.—A pril 9th, 1913. where it is transferred by the circulatory action of the cooling 

medium to the reservoir K and thence dissipated. Owiny to 
the meniscus formed by the upper edge of the ring H, the current 
stream at the negative electrode is not from e point on the s:irface 
but is distributed over the meniscus, a gap O in the ring H being 
4 provided to enable the discharge to spread to the interior edge 
B 




















MACHINE TOOLS AND SHOP APPLIANCES. 


22,022. September 27th, 1912.—-ImMpROVEMENTS IN METAL 
Suapinc Macuines, A. Herbert, Southfield, Kenilworth, 
Warwickshire, and P. V. Vernon, Penvorn, Manor-road, 
Coventry. 

Existing shaping machine rams are liable to spring trans- 


of the meniscus enclosed by the ring in the event of the initial 
discharge occurring at a point external to this ring or vice ivrsa, 
The ring H, in fact, serves to determine the location of the 
current stream, to increase greatly its linear dimension: and 
prevent its concentration at a point of the surface of the neyative 

















versely away from the eut owing to the fact that they project t bf the s 
considerably from their bearings, and the amount of such spring electrode F, at the same time pos increased facilitic: for 
varies at different parts of the stroke. As a result of the over- transferring the heat generated in the electrode to the couting 
hang the guiding surfaces become bell-meouthed at the front, and Se Seine a medium, and prevents the physical disturbance on the surface 
consequently such machines are, according te this specification, "4 of the electrode.—April 9th, 1913. 

hardly suitable for heavy cutting or doing very eceurate work. —- H 

In this construction the ram A is provided with slides B at its y ’ 


SELECTED AMERICAN PATENTS. 


N°22022 The flattening of the flux wave is produced by the high satura- 
tion of the cores of the transformers used.—A pril 9th, 1913. (From the United States Patent-office Official Gazette.) 
: MISCELLANEOUS. 1,054,666. CruTcH Mecuaxism, W. A. Barker, Chicago, 1!, 
8196. April 4th, 1912.—IMPROVEMENTS IN AND RELATING TO Filed November 13th, 1911. 


HIGH-FREQUENCY Apparatus, William Dubilier, of 90, The driving and driven members are co-axially mounted, 

Lewis-street, New York City, United States of America. A friction clutch band is anchored at one end of the driving 
_ The object of the invention is to provide an apparatus for use | member and is adapted to engage the periphery of the driven 
in producing high-frequency ~ oscillations. Amongst other| member. A lever is pivoted on the driving member and i 
advantages the improved apparatus is e dingly compact, | connected to the other end of the clutch band. A spring is 
it is simple, inexpensive to manufacture, and highly efficient. 
= _ pe? or electrode device shown comprises a hollow 
electrode B of any suitable material, and an electrode B' within nea BE 
the hollow electrode. The electrode B! is clam) in a sleeve K, 1.054.666. 
as by a screw. The sleeve is secured on a rod L that is mounted 
in a threaded sleeve M, the latter being threaded into a bushing 
? ; ; b ree N. The bushing consists of a dise N', a sleeve W, and a disc X, 
upper surface, which slides are carried in a projecting arm C | screwed on the sleeve, the discs clamping between them insulat- 
bolted to the body D. The ram is held up by bearing strips E. | ing material O, which is placed on opposite sides of and against 
To resist side spring supplementary sliding surfaces F may be | a dise P screwed to the open end of the hollow electrode. A 
provided at any suitable point. For the feed of the tool the | hand wheel Q is secured to the sleeve M so that the latter may 
projecting arm C may support an operating shaft H, terminating : 
in a hand wheel J and splined to receive a siding gear wheel K. | 
This wheel transmits motion to a vertical shaft L carried in WSISG 
bearings in the tool-box and transmitting motion to the tool 
carrier in the well-known manner.—April 9th, 1913. 

















TRANSMISSION OF POWER. 


7972. April 2nd, 1912.—ImproveMENTs 1N Execrric INsv- 
LATORS, Auguste Robert  Miiller, of 56, Shernhall-street, 
Walthamstow. 

This invention relates to improvements in electric insulators 
adapted for use with wires carrying heavy currents and consisting 
of a plurality of members. The wire A is held in a groove B 
in the member H by a block D secured in position by a member I. 
On to the members H and I are screwed other similar members J 





connected to and urges this lever in a direction to release tlie 
clutch band. A lever actuating device normally rotates syn- 
chronously with the driving member, and means are provided 
for effecting an angular movement of this lever-actuating device 
relatively to the driving member whereby the lever is moved 
in a direction to apply the clutch band. ere are five claims. 
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1,054,676. Stream CoLLector FoR SUPERHEATERS, F. J. Cole, 

Schenectady, and S. Hoffmann,’ New York, N.Y., aseignors 

to Locomotive Superheater Company, New York, N.Y., 4 
Corporation of New Jersey.—Filed April 8th, 1911. 

The invention relates to locomotives provided with super- 

heaters. A steam collector is arranged in the upper part of the 

It comprises alternate header branches for satur- 


1,054,676] 








be adjusted up and down in the bushing. A collar R is secured 
to the upper end of the rod L and a spring S is interposed | smoke-box, 
between the collar and the hand wheel, so that it tends to draw 
the sleeve K against the lower end of the sleeve M. By this 
arrangement the electrode B! can be adjusted the proper distance 
from the closed end of the other electrode by turning the hand | 
wheel, and the oscillations can then be started by simply depress- 
ing the rod L. Upon releasing the rod the-spring will raise the 
electrode B so that the proper degree of separation will auto- 
matically occur between the electrodes. The hollow electrode 
is provided with a pipe T, through which gas may be introduced 
or & mixture of gas and air, and with an escape U for the pro- 
ducts of combustion, thus enabling an atmosphere of hydro- AS 
carbon or other gas to be provided, in which high-frequency | N ag 
oscillations may be formed. On the outside of the electrode N 
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| 
“ B are threaded a number of annular, discs S spaced apart by | 
annular spacing rings J. These plates serve as radiating gills | 
for assisting in keeping the electrode cool.—A pril 9th, 1913. 
22246. September 30th, 1912.—ImPROVEMENTS RELATING TO | ated and superheated steam sor eos these branches bemg 
Vapour E.Lecrric Apparatus, Peter Cooper Hewitt, of | separated by airspaces. There is@ of superheater units, 
Ringwood Manor, Passaic County, New Jersey, United | each of whicn has its ends connected towdjacent header branche. 
and K and on the member J is screwed a member L secured to Pe regi ye f f tl ee Sablwres Fasteners pass — the sir rg Tred for detadtably escuring 
which ix a stalk M fixed to the arm N and similarly on to the he operation 01 is form of the apparatus is as follows :— | the units in place. ere are ten claims. 
member K is screwed a member O, secured to which is a stalk P 1,055,042. Carsuretrer, W. H. C. Higgins, iun., Laporte, 
fixed to the arm G. Insulators may be formed of the members No 22.2. : Ind., assignor to M. Rumely Company, Laporte, Ind., « 
sg Corporation of Indiana.—Filed August 20th, 1910. 


I and J, the members I and H or the members I, J and H, in 
such cases a eap and a block being provided to hold the wire in 
the groove. Again, in the insulator illustrated the members J 
and K may be omitted if desired.—April 9th, 1913. 


The apparatus embodies a Venturi tube with a fuel supply 
discharging into the smallest part of it, this being controlled by 
a valve. An air valve is arranged at the outer end of the Ven- 
turi tube and is adapted to control the pure air entéring the tube. 


[1,055.04 2] 


TRANSFORMERS. 


” 9471. January 30th, 1913.—ARRANGEMENT FOR THE STATIC 
TRANSFORMATION OF THREE-PHASE ALTERNATING CURRENT 
INTO ONE-PHASE ALTERNATING CURRENT HAVING TREBLE 
THE FREQUENCY OF THE Primary CURRENT, Francesco 
Spinelli, of 32, Via Kramer, Milan, Italy. 

The subject of the present invention is an arrangement for the 
static transformation of three-phase alternating current in 
monophase elternating current having treble the frequency 
of the primary current. The object 6f the inventios is obtained 
by connecting in series the dary windingsof t phase 
transformers, each of which is supplied through its primary 
winding with one phase of a three-phase system, as shown 
in the upper drawing. The trensformers must have very high 
density of magnetic flux so as to be saturated. The primaries 
of these transformers may be connected either according to the 
star or to the triangle methed. ‘In the arrangement shown in 
the middle diagram a‘single transformer is used having four 
cores, of which @hree A, B, C serve for the three phases of the 
primary three-phase current, whilst the fourth core D serves for ) ) } 
the secondary monophase current having the treble frequency, for mechanically controlling them, and means for varying the 
the magnetic ciscuits being arranged to be highly saturated : ; relation between the fuel and the oil valves. The air valve 
throughout. As may be seen from the bottom diagram, the takes the form of an iris valve, the centre of the effective opening 
principle on which the invention is based is the following :—} The rectifier having been started into operation by any suitable | of which is always in line with the centre of the Venturi tube. 

The sum of threé alternating fluxes which are shifted in phase ' means, the heat generated at the positive dentreile A is trans- | There is only one claim, 
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Means are provided for connecting both these valves. as well as 
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LOCOMOTIVE AND TRAIN ACCELERATION. 
By LAWFORD H. FRY. 
No. II.* : 
Tui first article dealt with the equations for 


accelerated motion of trains, and described a method 


of determining for any speed the resultant force 
which the locomotive exerts on the train. It now 
1s to combine the two, and determine the 


rema ae 
acceleration produced and the conditions of motion. 
The equations obtained were as follows :—t 
For heavy rolling stock 
V,~— V; 
¢= 4-8 ———-- 2b 
n (2b) 
ae a 
eu35 V-* (3b) 
and for light rolling stock 
- (2c) 
V2 — V;? 
ape Is pe : 3e 
x (3e) 
where A is the accelerating force, measured as a 


percentage of the weight of the train, under the 
influence of which the speed changes from V, to V, 
miles per hour, the time for the change being ¢ seconds, 
and the distance travelled 8 feet. 
are only true if the accelerating force is constant 
throughout the interval, while the force exerted by 
the locomotive—as shown by Table IIT. and Fig. 3- 
varies as the speed varies. The formule are therefore 
not immediately applicable. 

To overcome this difficulty, note that in Fig. 3 
no material error will be made if the curve for the 
resultant force available for accelerating the train 
be replaced by straight lines drawn between each 
pair of ordinates five miles per hour apart. Then 
the whole force-speed curve is divided up into sections, 
each representing an increase in speed of five miles 
an hour, and in each of which the force increases 


TABLE V.—Acceleration and Retardation of Locomotwe ‘‘ A”’ 





These equations | 


(2c) and (3c), the values thus found for the mean 
force during each interval, the time and distance 
for each gain in speed of five miles an hour can be 
found. - 

To facilitate this calculation, Table IV. has been 





TABLE IV.—Acceleration Factors. 


I 2 3 4 5 








Increment Time factor. Distance factor. 
or - 
decrement For For For For 
of speed. heavy stock.) light stock. heavy stock.| light stock. 
Miles p.h... ——_ ——_______ —- ——_|-—___-—- 
4.8 5.0 3.50 3.67 
V; to Vz. | (Ve— Va). | (Vo—Vi)» | (V2 —V,2).| (Ve2— V2). 
0—5 24.0 25.0 87.5 91.5 
5—10 im a 262.5 274.5 
10—15 ~ 4 437.5 457.5 
15—20 at 3 612.5 640.5 
20—25 we ” 787.5 823.5 
25—30 am ~ 962.5 1006.5 
30—35 1137.5 1189.5 
35—40 1312.5 1372.5 
40—-45 1487.5 1555.5 | 
45—50 1662.5 | 1738.5 | 
50—55 1837.5 1921.5 | 
55-—60 2012.5 2104.5 | 
60—65 2187.5 2287.5 | 
65—70 2362.5 2470.5 | 
70—75 2537.5 2653.5 | 
75-80 2712.5 2836.5 | 





These factors apply when a train is accelerated or retarded by 
« force equal to A per cent. of the total train weight. Then 
the time in seconds for the gain or loss of five miles per hour is 
found by dividing the time factor by A, and the distance in 
feet covered in this time is found by dividing the corresponding 
distance factor by A. 


prepared, and by its use the time and distance for 
each interval of five miles per hour is found by 
merely dividing the appropriate values from the | 
tables by A, the mean accelerating force. Table V. | 
is obtained in this way, columns 3 and 4 being the | 
result of dividing columns 3 and 5 of Table IV. by | 
column 2 of Table V. These columns 3 and 4 of | 


with 250 tons (2240 1b.) behind 


exactly similar manner as for the increasing speed. 
columns 3 and 5 of Table L[V., divided by column 7 
of Table V., give the values in columns 8 and 10 of 
Table V., which show the time and distance in which 
each interval of five miles per hour is lost on a one per 
cent. grade. Columns 9 and 11 continue the aggregate 
of time and distance begun in columns 5 and 6. 
When the speed has dropped to 40 miles an hour 
the gradient changes from one pef cent. up to one per 
cent. down, so that the accelerating force available, * 
as shown by column 12, is obtained by adding 1-0 
to the values in column 2. The speed rapidly 
increases, and if the grade were continued, would 
go to over 80 miles an hour. At 65 miles an hour, 
however, a bank rising at three per cent. is encoun- 
tered. The available accelerating forces in column 17, 
obtained by deducting 3-0 from column 2, are all 
negative, which shows that the engine is not capable 
of hauling the train up this grade even at slow speed. 
Columns 20 and 21 show, however, that the momen- 
tum of the train will carry it a considerable distance 
up the grade, approximately 700ft. being covered 
for each 5 miles per hour lost by the speed. 

In this example the lengths of the grades have. been 
chosen so that at each change the speed is an even 
multiple of five miles per hour. If this is not the case, 
it is a very simple matter to determine the speed at 
the change in grade, either from the speed distance 


_curve B in Fig. 4, or by simple proportion, and then 
| from column 9 of Table IIT. to estimate the mean 
| force between this speed and the next multiple of 


5 miles per hour. Then this value, and the two speeds 
inserted in equation (2c) and (3c) will give the time 
and distance to the multiple of 5 miles per hour 
when the constants in Table IV. can be used again. 

Fig 6 shows a further development of the new 
method. This figure is based on Table VI., calculated 


| for the locomotive (B) of Table I., which is a 4-6-2, 


or Pacific type engine of American design, and, in 
accordance with American practice, the weights 
and tractive force are measured in pounds instead 


the Tender on the given Profile. 


! 
| 
} 
| 










































































l 
1 2 3 4 on he ee ee 8 | 9 10 1 12 13 14 15 16 17 is | 19 20 21 
On level track. lyer cent. grade up. 1 per cent. grade dowa. | 3 per cent. grade up. 
ea asd See eT) NCEP) aera: lamar nay aaa ) oes am ——— = ae eae pAR = ] = 
Ce Oe |. Ba | boos. (ie a : 5 8 = Re ° ae las ts 2 3s 
ei “3s .| 8° 23 oS= | & [58 1 Sue ige gl ght 2 8. Seo ige 3 ofa we 18s [See ig* wi g Se 
Miles pr | S. | §§9 | $825 ses] e5u5/ 3. | SEF] S8e5is8-3\ 250. 5. | S8R SSecietas) 5m] S. | SER 5223802] 35 w- 
hour. ES | 4ES | CSSY Soa) POSS) ES | HES | CRS ese OSE) ES (HES CSST SHSR SEs) 8 | wos SST Ress POET 
2E | S83! peg2 FS*® |] kobe] we | $3 eeGciesh%| Foes) SE | S2R veutiEsS* 2083) SE | SSSloeeZs/kSS*| Fos 
g< | ets | gab") Sod | eS") B= | gis | Srealse*s) Bess] B= | ote |EPe "See g| S235) B= | ots Bae Bee a] bess 
2 |£8°)$%2 <ge/<32 | 2 | £8°)342 <8 ai<32 | 3 | 22° g42 <2 ai<ds | 2 (| 28° |843 2 €|<32 
J 538 | s Q z Qe s 2 E QD om 3S 2 igs QD wo = 2 
-* 16 a s. ‘Be |4 oa | sii laa ss ie A 3. 
Percent.| Sec. Ft. Se~ | Ft. Percent. | Sec. | Ft. Sce Ft. |Percent.| Sec. Ft. See. Ft. Perce t.| Sec. | Ft. Sec. Ft 
Oto3... 2-78 9.2 34 9-2 34 f 1-73 | | 3-73 -0-27 | 
5-10. 2-96 8-4 93 | 17-6| 127 | 1-96 | | 3-96 ~0-04 
1015 2-77 9-0 165 27 | = 292 77 3-77 ~ 0-23 
15-20 2-30 il 278 38 | 570 | 1-30 3-30 ~0-70 | 
20-25 1-79 14 460 52 | 1,030 | 0-79 2-79 -1-21 | 20-6 | 687 650 | 40,651 
| | 
25—30 .. 1-40 18 715 70 1,745 | 0-40 | 2-40 -1-60 | 15-6 | 627 629 | 39,964 
30-35 1-10 23 1,080 93 2,825 | 0-10 2-10 | 11-8 566 ~1-90 | 13-2 | 627 613 | 39,337 
35—40 .. 0-87 | * 29 1,580 | 122 4,405 }-0-13 | 192 | 10,550 —= 1-87 | 13-3 735 —- -2-13 | 11-7 | 645 600 | 38,710 
10 45 0-67 37 2,320 | 159 | 6,725 J-0-33 | 76 | 4,715 447 | 26,970 | 1-67 | 15-0 930 462 | 27,900 |-2-33 | 10-7 | 670 588 | 38,065 
| | | 
| | | | | o - 
15-50 .. 0-50 50 3,480 | 209 | 10,205 [-0-50 | 50 | 3,480 371 | 22,255 | 1-50 | 16-7 | 1160 479 | 29,060 |-2-50 | 10-0 695 577 | 37,395 
| i 
| } | | | - 
50 55 0-34 74 5,650 | 283 | 15,855 |-0-66 | 38 2,920 321 | 18,775 | 1-84 | 18-7 | 1440 497 | 30,500 |-2-66 9-4 720 567 | 36,790 
55—60 ... 0-19 | 182 | 11,050 | 415 | 26,905 J-0-81 | 31 2,600 1-19 | 21-0 | 1770 518 | 32270 [-2-81 | 8-9 750 558 | 35,980 
60-65 ... 0-05 —— = 1-05 | 23-8 | 2180 | 541 | 34,450 J-2-95 | 8-2 | 780 | 549 | 35,230 
| ES a 
65—70 .. 0-08 0-92 ~3-08 | } 
70-75 . 0-21 | | 0-79 3.21 | 
75 80 0-35 | | 0-65 —3-35 
| } | 





The black lines show the sequence of the work, the aggregate time and distance rauniog down the columns where the train is accelerating, and up the columus where it is being retarded. 


or decreases uniformly. All necessary accuracy 


will be maintained if it is assumed that throughout 


| 


Table V. give the time and the distance for each 
interval of five miles per hour, while columns 5 and 6 


each of these sections or intervals the train is acted | are calculated from them to show the aggregate 


on by a constant force equal to the arithmetic mean 


of the forces which are actually acting at the beginning | 


and at the end of that interval. 


the rate of acceleration in each interval is taken to | 
be constant, and equations (2) and (3) and their | 


With this assumption | 


| 
| 
| 


derivatives can be applied to each successive interval. | 


The continuation of the calculation on this basis is 
shown in Table V. Here each line, instead of repre- 
senting, as in the previous tables, a given speed, 


of speed of five miles per hour. This is shown by 
column 1. In column 2, the value given for the mean 


time and distance from starting to the end of each 
interval. From the figures in these last columns Fig. 4 | 
(ante) has been plotted to show the distance covered | 
and time taken, as the speed increases from zero 
on a level track. 

It will be seen that the first 3-05 miles will be | 
covered in 415 seconds, and that the speed at this | 
point will be 55 miles an hour. Now, by the terms | 


: i ; £ . | of the problem, the level track changes at this point 
represents an interval in which there is an increase | 


to an up-grade of one per cent. This grade produces 


| a retarding force, which is the same at all speeds, | 


| and is one per cent. of the weight of the train. 


accelerating force throughout each interval is the | 


arithmetic mean of the values given in column 9, 
able III., for the force atthe beginning and at the 
end of that interval. Then, by giving A in equations 





* No. I. appeared May 2nd. 


|force available for acceleration at speeds above 


+ The coefficients of equations (3b) and (3c) were incorrectly given | 


ast week, and are now corrected. 
8.33 instead of 3.47. 


The coefficient of (3a) saould be | 


} 


The 
net acceletating force is, therefore, found by deducting | 
1-0 from the forces given in column 2 of Table V. | 
The results are given in column 7 of this table. As | 
the retarding force of the grade is greater than the 


35 miles per hour, the values are negative, showing 
that the speed of the train will be reduced. In an | 


of tons. The constants in Tables II. and IV. and 
Fig. 2 are applicable exactly as in the preceding case, 
it only being necessary to measure the train weight 
also in pounds. The calculation follows the same 
course as before. 

First, the perpendicular BB is drawn in Fig. 
to* correspond to the boiler factor 8-3, and the per- 
centage values of the tractive force marked off on 
this by the various speed curves are given in column 2. 
These percentages of the rated tractive force of 
31,100 Ib. give the figures in column 3. Column 4 is 
the engine resistance in per cent., from column 2 


oe 


9 
“ 


|of Table IT., and this percentage of the weight of 


engine and tender, 185,000 Ib., shows in column 5 
the resistance in pounds. This, deducted from the 
tractive force, gives the force available at the tender 
draw-bar. Column 6 is the car resistance in per 
cent., from column 6 of Table IT. 

Columns 7, 8, and 9 show the accelerating force 


|available with trains of 400,000 Ib., 800,000 Ib., 
| 1,200,000 Ib., 1,600,000 Ib., and 2,000,000 Ib., that 


200, 400, 600, 800 and 1000 American tons of 


is, 
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2000 Ib. behind the tender. The details of calculating 
the car resistance, deducting it from the tender 
draw-bar pull, and transforming the remainder into 
a percentage of the total train weight, are not shown 
in-the tables, the final results being alone given. 
In Fig. 5 these results have been plotted as ordinates 
over the speeds as abscisse, and curves have been 
drawn for each train weight. This figure shows the 
accelerating force available with the different train 
loads at all speeds, but its usefulness can be consider- 
ably increased by a transformation similar to that 
between Figs. 1 and 2. The result is Fig. 6, in which 
train loads are abscisse, and accelerating forces 
ordinates while curves drawn for each speed, which 


over a given profile by the method already described. 
The tractive force for the given train being read 


two values can be taken as the mean force acting 
| during the gain of 5 miles per hour, the interval 
| between the speed curves. The values thus obtained 
| can be used with the constants in Table IV. to find 
| the time and distance for the change of speed. The 
speed curves are carried down into the negative 
values to cover the case of down grades. 

From Fig. 5 it appears that the force available 
for acceleration has its maximum value for each 
train at about 10 miles per hour. At slower speeds 
the high train resistance on starting leaves less force 





Taste VI.—<Accelerating Force Developed by Locomotive B with various Train Weights and Speeds. 


3 4 5 6 7 


~ 
to 


Resistance of 
locomotive 
and tender. 


Tractive force. 


8 9 10 11 | 12 





400,000 Ib. 


2 


Weight of train behind tender. 


2,000,000 Ib. 
1000 tons. 


1,2000,00 Ib. 
600 tons. 


1,600,000 Ib. 
800 tons. 


800,000 Ib. 


00 tons. 400 tons. 





a Resist- 
Tender ance 
Speed. drawbar ¢ 
As p.c. pun. | on. 
of rated As per 
tractive Total. cent. of | Total. 
force. weight. 

m.p.h. % Ib. 4 Ib. Ib. % 
0 100 31,100 0.80 | 2960 28,040 0.80 
5- 98.5 30,600 0.38 | 1400 29,200 0.36 

10 97.0 30,200 0.30 {| 1100 | 29,100 | 0.22 
15 94.0 29,200 0.31 | 1150 28,050 0.23 
20 83.5 26,000 | 0.32 | 1180 24,820 | 0.25 
25 71.5 22,200 0.34 1260 20,940 0.27 
30 60.5 18,800 0.36 1330 17,470 | 0.29 
35 51.5 16,000 0.40 1480 14,520 0.32 
40 45.0 14,000 0.45 1670 12,330 0.35 
45 40.0 12,400 0.52 1920 10,480 6.39 
50 36.0 11,200 0.59 2180 9,020 | 0.43 
55 33.0 10,250 0.67 2480 7,770 0.47 
60 30.0 9,330 0.75 2770 6,560 0.52 
65 28.0 8,700 0.85 | 3140 5,560 0.58 
70 26.0 8,050 0.95 | 3510 4,540 0.63 
75 24.7 7,650 1.06 | 3920 3,730 0.69 
80 23.0 7,150 1.17 | 4320 2,830 0.76 


is a multiple of 5 miles an hour, show the force 
available with any train load at each speed. The 
diagram gives a complete account of the hauling 
capacity of the engine for which it is constructed. 
If a perpendicular be drawn through a given train 
load, as, for example, the line C C through 500 tons, 
the length of the ordinate cut off on this line by each 
speed curve will measure the amount of the tractive 
force developed by the engine at that speed which is 
not absorbed in overcoming the train resistance on 
level track. This tractive force is available either 
for increasing the speed of the train on a level or for 


Force available for acceleration of train expressed 
as per cent. of weight of total train. 


° | ° o/ 9 | 
o oO o o 
3.32 1.85 1.18 0.78 0.51 
3.64 | 2.29 1.63 1.19 0.90 
3.67 | 2.34 1.69 1.30 0.04 
3.562 | 2.24 1.61 1.23 0.95 
3.09 1.95 1.39 1.06 0.84 
2.58 1.60 1.13 0.85 0.65 
2.12 1.30 0.89 0.65 0.49 
1.73 1.02 0.68 0.48 0.34 
1.42 0.82 0.52 0.34 0.31 
1.16 0.63 0.37 0.22 0.11 
0.95 0.48 0.25 0.11 0.02 
0.77 0.34 0.14 0.01 -0.07 
0.58 | 0.21 0.02 —0.09 0.16 
0.42 0.08 —0.09 —0.19 0.25 
0.26 — 0.04 — 0.19 — 0.28 — 0.34 
0.13 — 0.15 -0.29 ~ 0.37 —0.42 
— 0.03 — 0.28 0.40 — 0.47 — 0.52 


available for acceleration. This high train resistance 
may be of importance in the case of an engine required 
to start a train from rest on a heavy grade, but other- 
wise it will not be of great importance. 


pressed out from between journals and_ bearings, 
and for the journals to have cooled. Then, too, the 


engine can often gain a certain speed by taking up | 
A further point to be con- | 
sidered in connection with slow speeds is the fact | 
that the regulator will not be opened to its full width | 


the slack in the train. 


overcoming the resistance due to a gradient, or for | on starting, so that for the first few seconds, at least, 


a combination of these two purposes. 
A great advantage of the diagram, and the same 
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thing applies to Figs. 3 and 5, is that the tractive | 


force is measured in per cent. of the total weight of 
the train, and is thus directly comparable with the 
resistance due to a grade. On a grade of X per 
cent., the force due to the grade acting on the train 
is X per cent. of the weight of the train. Hence, 
when it is seen in Fig. 6 that the curve for 25 miles 
an hour cuts off on the perpendicular for 500 tons 


| 


FIG. 6 
ACCELERATING FORCE DEVELOPED 
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the full rated tractive force will not be obtained. ! 


The consequence is that the acceleration at the start 


| will be slower than is indicated by the curves in the 


present article. The practical effect on the timing 


| of the engine is negligible, for, in the case examined, 


train weight, an ordinate measuring 1-63 per cent., | 


it follows that a tractive force of 1-63 per cent. of 
the train weight is available for accelerating the 
train on level track, or that on a grade of 1-63 per 


engine A is shown to attain a speed of five miles per 
hour from zero in 34ft. and 9 seconds. This is with 
the full rated tractive force, and if only half this 
force were used, thus doubling the distance and the 


| time, the effect on the speed and time curves in Fig. 4 
| could not be seen. 


cent. this available tractive force will be absorbed | 


exactly, and the train will be kept moving at the 
uniform speed of 25 miles an hour. The diagram, 
therefore, shows for all combinations of speed and 
train load the maximum grade on which a given 
train can be maintained at any given speed, or, 
conversely, the maximum speed on any given grade. 
At the same time it shows the 
acceleration at any lesser speed or grade. This 
unbalanced force read from the diagram can be 
used to determine the timing with a given train 


For these reasons, no curves for speeds less than 
10 miles per hour have been drawn in Fig. 6, and 
the figure gains in clearness. The work involved 
in the construction of a diagram similar to Fig. 6 
is so slight, and the information it gives regarding 


| the capacity and tonnage rating of an engine is so 


force available for | 


| 


extended, that it is thought that this type of diagram, 
which is now described for the first time, should prove 
cf considerable practical use. 








off for two adjacent speed curves, the mean of the | 


In the first | 
place, it only reaches its maximum value when the | 
train has stood long enough for the oil to have been | 


| 


| SOME STATIONARY BRITISH DIESEL ENGINES 
No. I. ; 
Ir -is rather curious that of all the Continental 
builders of Diesel engines there are only two or three 
wh» do not build marine engines as well as those of 
| the stationary type, the former having been developed 
| from the latter. Here, in England, the building of the 
marine motor has been taken up by those who had 
| previously been known as builders of steam marine 
— alone, and who had had in but few cases 





previous experience of gas engine work, while the 
| stationary Diesel engine construction has been kept 
entirely distinct from the marine side, and has in the 
| main been taken up by firins which have had previous 
| gas engine experience. It would have been interest- 
ing if some definite effect on the product could have 
| been traced to these different processes in evolition, 
| but very few of the English builders have had the 
| courage to strike out a line for themselves, and the 
| various Continental designs are largely taken as 
| models, even though two firms have been bold enough 
to dispense with a license altogether. In the folloy ing 
| notes it will, therefore, be found that we pass rapidly 
| over the main features of the design, and in all cases 
| but one confine our description to the minor details. 
The Westinghouse Diesel engine.—This one case js 
that of the Westinghouse Company, of Trafford l’ark, 
Manchester, which took out no license from a (on- 
tinental firm, but relied wholly on its wide experience 
of gas engine construction, together with sucli in- 
formation about the Diesel engine as is now more or 
less common property. The result of this course has 
| been rather satisfactory, since the company having no 
| sort of standard before it to hamper it in getting out 
| its design has been quite unfettered by convention, 
}and although there is nothing that can be called 
actually new in the general features of the Westing- 
house Diesel, there are points in it which are obviously 
superior to what might be called the standard design, 
The most conspicuous of these is the arrangement of 

















| 
| Fig i—VALVE AND CAGE 
| 


the cam shaft, which is wholly contained in the box- 
| shaped crank case and driven direct by 2 to 1 spur 
gearing, just as in the Normand four-cycle engine 

| which, by the way, has now been given up in favour 
|of the two-cycle M.A.N. type. The outstanding 
advantage of this arrangement is that the cams and 
rollers are all enclosed, so that dirt cannot get on to 
them, and they can be easily lubricated without 
making a mess of the engine room. Another advantage 
which is much more conspicuousin a tall stationary 
engine than in one of the submarine type, is that the 
top of the cylinders is wonderfully clear and open 
compared with the usual design where the cam shaft 
prevents comfortable access to the valves in front, 
while the exhaust or some other pipe generally gets 
in the way at the back. Here we can get right 
between the cylinders, and have the valves most 
handily placed for access. There is probably not a 
great deal of difference between the cost of the two 
as in place of the vertical driving spindle with its 
two pairs of skew gears and the big cam shaft brackets 
on the cylinder tops. there are the 2 to 1 gears which 
are of large diameter, while on each cylinder there are 
three push rods with their rollers and guides. The 
rods have, of course, to run up to the top of the 
cylinder, and each one of them demands a certain 
amount of fitting. The objection to be urged against 
this practice is the increase in the weight and in the 
inertia of the moving parts of the valve gear. In 
connection with the note on cam roller clearance in 














our issue of February 28th last, it should be remarked 
that if a minimum clearance is to be designed for in 
this type of engine a different set of conditions would 
have to be considered from those discussed in that 
article. The total alteration of the clearance between 
the cam and the roller when hot and when cold 
would now be twice the amount of the expan- 
sion on the whole distance from the bottom of the 
cylinder flange to the centre of the fulcrum of the 
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Fig. 2—BED PLATE 


Fig. 3—-CRANK CASE 


























rockers ininus the total expansion of the valve stem. 
As regards the alteration in valve opening, which 
would be brought about by the expansion in the two 
plans, although it would be in each case very small, 
probably not exceeding two degrees of crank angle, 
the arrangement with the cam shaft in the crank case 
would probably have the least effect, as the alteration 
in valve setting would be entirely dependent on the 
clearance as above noted, whereas with the vertical 
driving spindle the expansion of the cylinder would 
raise the cam shaft in relationship to the crank shaft, 
and so cause a very slight rotation of the cam shaft in 
the skew gear, so altering the setting in the same way 
the reversing gear does, in addition to the alteration 
due to the variation in clearance. The point, how- 
ever, is not of great practical importance, as far as we 
can see, though it is our hope that the discussion of 
even such minor details as this may be suggestive to 
those who are engaged in Diesel engine construction 
and design. 3 

The Westinghouse arrangement of the cam rollers 
and guides will be seen in the drawing, page 485, and 
it will be observed that it allows a nice feature in that 
the forced lubrication is introduced into each of the 
guides, the overflow from which runs down through a 
hole in the centre on to the rollers, so that all these 
parts are well looked after and saved from wear. 
The cam rollers are in consequence quite quiet, 
though we cannot quite say that of the rest of the valve 
gear, which is more noisy than from the design, we 
should have expected. We do not mean to say that 
there isa great deal of noise, but there is not that sort 
of “ silkiness ’’ of valve gear operation which we have 
observed in some continental engines; this is diffi- 
cult to account for without seeing the cam shapes, 
though some of the noise in the engine we examined 
was certainly coming from one of the fuel valves, which 
was obviously out of adjustment. As will be seen in 
the drawing on page 485 the push rods run upwards 
through guides on the cylinders, and terminate in 
flat ends which act upon rollers in the rockers. The 
movement of the actual surface of contact of these two 
parts is so infinitesimal that we should have hardly 
thought it worth while to have a roller here, though 
there is no doubt that the roller, shifting as it does, 
will afford an everlasting wearing surface. Clearance 
is allowed between the top of the push rod and the 
outer roller on the rocker, and so far as we could see 
is reduced to the thickness of a film of oil when the 
engine is heated up. The straight rockers lead across 
to the valve, and actuate the valve stems, again 
through rollers. Here we should like to point out a 
very useful and certainly unusual piece of design. 
The fvlerum for the rocker of each valvé is cast 
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Fig. 5 


integral with the valve cage, so that if it be required 
to take out a valve for examination or overhaul only 
four nuts have to be removed and the cage and the 
valve can be lifted out with the rocker still attached 
and without disconnecting any of the gear—see Fig. 7. 
This obviates the various arrangements which we have 
noted from time to time, consisting of splitting the 
rocker diagonally or otherwise, to save the dismantling 


of the whole of the valve gear in order to allow a valve | 
The exhaust valve cage is water | 
cooled, while the valve is fitted with a renewable cast | 


to be lifted clear. 


iron face on a steel stem ; the face, by the way, is flat. 
We must here refer to the very nice starting up 
arrangement, which is the same as that which has 











Fig. 6B—VALVE GEAR 


been used on the firm’s gas engines for the last seven 
years, but which may not be generally known to our 
readers. The ordinary stationary engine starting | 
gear consists, as was described in our recent article— | 

| 


see THE ENGINEER, January 10th—of a handle on the 
eccertrically mounted air and fuel valve rockers, 
which involves a visit to the tops to switch over on to 
oil when the engine has once started on air. Here, | 
however, the starting valve in the cylinder head is | 
simply a non-return valve without any rocker, but | 
which can be opened inwards when the starting air 
reaches it. The timing of the arrival of its starting 
air at the non-return valve is controlled by a cam on 
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the main cam shaft which actuates a plunger at the foot 
of what may be called the air timing valve—see p. 485. 
When the engine is running on oil this plunger is out 
of engagement with the cam, and the timing valve is 
off its seat, but when starting up the engine the com- 
pressed air is simply turned on from the platform, and 
this drives the valve down on to its seat and depresses 
the plunger, so that it comes down on to the cam ; as, 
however, one of the cylinders will have been barred 
round, so as to be in the starting position, the plunger 
will come to rest on the nose of the cam, so that the 
timing valve cannot get on to its seat, and air will 
pass through the valve, and so along a pipe up to the 
non-return valve in the cylinder head, and air will be 
admitted to that cylinder for the duration allowed by 


| the length of the nose of the cam, and the engine will 


start. After the piston has moved for the required 
distance the cam will allow the valve to seat itself, 








and air will be shut off and the next cylinder will get 


its air supply in turn from a second cam and timing 
valve. As soon as the engine is properly away the 
air is shut off by a lever which automatically puts the 
timing valve gear out of action, and a hand lever on 
the platform is depressed. The latter lever turns the 


| excentric mounting of the fuel valve rocker, so as to 
| put the two starting cylinders on oil, and the engine is 


away. It would, of course, be quite possible to inter- 
connect the main air valve with this rocker turning 
lever, so that one movement would be suffieient to 
turn over from air to oil, but such a refinement is 


| hardly necessary in a stationary engine where tlie 
| starting up may be quite a deliberate operation, 
| though it would be advantageous in marine work, 


where rapidity and simplicity of operation are so 
desirable. It involves, however, an extra valve in 
place of the rocker, but this is fully justifiable when 


| the advantages we referred to in our description of the 


engine built by the Forges et Chantiers de la Mediter- 


| année—see THE ENGINEER, May 2nd, 1913—are taken 


into consideration. With the cam shaft in the crank 
case there is, of course, a considerable length of piping, 


| which is probably. not quite such a good arrangement as 


the short length of pipe which would be involved with 
an overhead cam shaft. It is interesting to note that 
the M.A.N. has now adopted an exactly similar ar- 
rangement in its new submarine engine in place 0! 
that described in our article on starting gears referred 
to above, and with the overhead cam shaft it looks a 
beautifully simple arrangement. : 
Referring to the more general features of the design 
we will take first the method of cylinder construction. 
As will be seen from the drawing the liner is made th: 
principal factor, and is bolted down direct on to the 
bed plate, which is an ordinary box form of casting. 
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The jacket is then what it ought to be, simply a water 
container, and is, therefore, of quite light construc- 
the cover bolts make the joint at the top, the 
being kept watertight, while rsa for 

1ere 


tion ; 


bott yn = 
expansion, by means of the usual rubber ring. 


would not appear to be any objection to the nuts of 
the holding down studs being in the water jacket as 


they are capped and they only very rarely require to 
be Laken off, while at the upper end T-head bolts are 
used, and it is only the T-head that is in the water. 
This method of construetion allows of access to the 
whole of the inside of the jacket, and to all parts which 
are exposed to water circulation, so that these can be 
very thoroughly examined, cleaned and painted, 
which is not usually the case. Of course, the cylinder 

















Fig. 7—FUEL VALVE 


itself takes the longitudinal stresses, but this is not so 
objectionable as in the case of a two-cycle engine where 
the exhaust ports form big breaks in the continuity of 
the metal and greatly reduce the longitudinal strength. 
Altogether it would appear to be an excellent method 
of construction. The trunk piston is employed in 
accordance with the gas engine practice of the firm, 
and is obviously much cheaper than the crosshead and 
guide, which we have not ceased to advocate for 
marine work, besides keeping down the number of 
novelties introduced. For stationary work we must 
admit that the case is a little different from marine 
work, while here too a considerable part of our objec- 
tions to this form of design are removed by the fact 
that the cylinders are set desaxé to the centre line of 
the crank shaft, whereby the cylinder walls are re- 

















Fig. 8—CYLINDER COVER 


lieved of much of the side thrust ; in an engine which 
has to run in the reverse direction, such as one for 
marine work this desaxé setting is, of course, impos- 
sible. The pistons are not water or oil cooled, and it 
inay be added that they are annealed after rough 
inachining and then ground to fit. The very low position 
of the gudgeon pin in the piston is due to the desire to 
bring the thrust as nearly upon the centre of the skirt 
of the pisten as possible, as it is this part alone which 
bears upon the cylinder walls and acts as a guide, the 
upper part only carrying the rings. We were rather 
interested to learn that no difficulty whatever has been 
experienced from an excess of oil finding its way up 
into the combustion chamber, though no guards are 
fitted over the crank webs. This freedom from oil 
trouble must, we presume, largely be attributed to a 


very nice graduation of the lubricating oil supply 
together with a correct adjustment of clearances 
between the piston and cylinder walls, though the 
ring in the bottom of the piston with its nicely arranged 
oil drains must help to keep the oil out of the bore. 
The Westinghouse Company claim that better regula- 
tion of the fuel supply to each cylinder can be ob- 
tained by fitting separate fuel pumps, and this point 
we shall deal with later. Speed regulation is effected 
in the usual manner by a centrifugal governor acting 
upon the suction valves of the pump. 

We noticed that the cylinder heads are of cast iron, 
and not of cast steel, which in many recent jobs seems 
to have been giving a good deal of trouble. There is 
another point in connection wiith the details to which 
we have paid a good deal of attention in our recent 
articles, viz., the arrangement of the air suction pipe. In 
this case a long horizontal pipe, fitted with horizontal 
slots throughout its length, runs along the top of the 

















Fig. 9—EXHAUST VALVE 


engines, and this pipe is common to all the inlet valves, 
hence there is a considerable length of the pipe to be 
drawn from by each cylinder, instead of the com- 
paratively short piece when each cylinder has its own 
independent vertical pipe ; the result is certainly a very 
fairly silent suction. The oil filtering arrangement is 
quite nice, duplicate filters being fitted in the base of the 
crank case on the suction side of the lubricating oil 
pump as can be seen in the cross section, p. 485. Either 
of these filters can be taken out for cleaning while the 
engine is running, the withdrawal of either one allow- 
ing the little spring-loaded valve, shown in the draw- 
ing, to close the passage between the oil sump and the 
suction valve of the pump, so that the dirty oil cannot 
pass directly from the sump through the pump. and so 
to the bearings ; the replacement of the cleaned filter 

















Fig 10—FUEL PUMP 


in position automatically re-opens communication 
between the pump and the sump. A novel feature 
is the fitting of a small fan in the crank case driven by 
bevel gearing off the main shaft, which sucks a current 
of air right through the crank case, discharging it into 4 
the atmosphere. This air serves the double purpose 
of clearing out any gases that may have passed the 
rings, and of cooling the oil. Big doors are fitted in 
the crank case for adjustment of the main bearings 
and the whole engine is a clean looking design, and 
gives the impression of having been well thought out. 
A special Reavell quadruplex compressor furnishes the 
necessary blast pressure, and is attached by means of a 
concentric circular flange to the engine casing, which 
gives a better support to the compressor than the 
bracket on the lower half of the case. 

The Westinghouse Company is a newcomer in the 
field of Diesel engine manufacture, having up to the 











present built only five engines, but its great experi- 


ence of gas engines has put it well in advance, and 
rendered it unnecessary for it to adopt the usual plan 
of taking out a continental license; the result has 
apparently been perfectly satisfactory and the com- 
pany is prepared to build six-cylinder engines up to 
750 B.H.P. Through the courtesy of Mr. Pritchard, 
the engineer to the Linotype and Machinery Com- 
pany, of Altrincham, we were permitted to see one of 
the Westinghouse four-cylinder 485 B.H.P. engines 
running with a generator. This engine has cylinders 
18in. diameter by 26in. stroke and gives its power at 
200 revolutions per minute. As we have said above 
the noise was a bit more than on some engines we 
have seen, though the vibration was trifling, especially 
in view of the fact that the foundations are practically 
quicksands. Mr. Pritchard, who is a Diesel enthu- 
siast, and who, by the way, should be somewhat of a 
humourist, judging from a name plate on his engine 
on which he has had inscribed the rather apt com- 
bination “‘ the Wiesel,’’ gave us some particulars of a 
very interesting test which he has just completed on 
this engine. He has fitted a 200-gallon running tank 
high up in the engine room ; in it is a float connected 
to the switch of a small electric motor which drives 
a rotary oil pump, so that when the oil in this tank has 
fallen to a predetermined level the pump is switched 
on, and the tank is refilled, each refill representing 
200 gallons. Over a period of 425 hours a careful 
record of the number of fillings has been kept, and 
recording Wattmeters have given the output of the 
generator. With a Texas residual oil of 0.91 s.g., and 
of a calorific value of 17,280 the resulting consumption 
has worked out to 0.447 lb. per B.H.P. per hour, or, 
say, 0.656 lb. per kilowatt hour. This is, of course, 
for loads varying over the whole period from 25 per 
cent. to maximum, and is, therefore, really a repre- 
sentation of what may be expected of a Diesel 
engine under ordinary service conditions, and not a 
mere bench test designed to give best results. We 
should like to congratulate Mr. Pritchard on the 
thoroughness of his tests, and to thank him for allow- 
ing us to place the results before our readers. The 
sad part of the story is that, though the oil which he 
has been using up to the present has been costing 
only 45s. 3d. per ton, on the expiration of the present 
contract, which has not much longer to run, the price 
will go up to 74s. 6d. This fact alone goes to the root 
of the whole trouble with regard to the extended 
application of the Diesel engine to-day. 

We give a number of illustrations of the principal 
parts of the Westinghouse Diesel engine. 








THE REPORT OF THE ADVISORY COMMITTEE 
ON WIRELESS TELEGRAPHY. 

On January 23rd last an Advisory Committee 
consisting of Lord Parker of Waddington, Mr. 
Duddell, F.R.S., Dr. R. T. Glazebrook, C.B., F.R.S., 
Sir Alexander B. W. Kennedy, F.R.S., and Mr. 
James Swinburne, F.R.S., with Mr. E. H. Rayner as 
Secretary, was appointed by the Postmaster-General 
“to consider and report on the merits of the existing 
systems of long-distance wireless telegraphy and, 
in particular, as to their capacity for continuous 
communication over the distances required by the 
Imperial Chain.’”” These requirements, it may be 
added, involve continuous communication . between 
station and station by day and night over land and 
water and over distances of between 2000 and-2500 
miles. The Committee was desired to report as soon 
as possible, and in any case within three months. 
With commendable promptitude it has actually 
reported in only just over two months, its report 
being dated April 30th last. The report was issued 
to the public on the following day, though too late 
for comment in our last issue. 

Naturally enough, the Committee’s first action 
after being appointed was to ascertain what systems of 
wireless telegraphy were in~ existence and by whom 
such systems were controlled. As a result of its 
investigations the Committee states that these 
systems appear to be as set out in the accompanying 
table :— 


Name of system. By whom controlled. 


Marconi The Marconi Wireless Telegraph Co., Ltd. 
Telefunken Siemens Brothers 

Poulsen The Universal Radio Syndicate 
Goldschmidt The Anglo-French Wireless Company, 
Galletti xalletti s Wireless Telegraph and Telephone 


Company. 
It also advertised so as to discover if there were any 
new improvements or inventions which it might be 
useful to consider, but with no noteworthy result. 
The Committee therefore confined its attention to 
the five systems set out above. It decided to pursue 
its inquiries in private, treating the evidence it re- 
ceived as confidential, taking this course so as to be 
able to obtain the fullest information from business 
rivals. It heard evidence on eleven days, the names 
of the witnesses for the various companies interested 
being :—Dr. R. Goldschmidt (Goldschmidt), Dr. 
J. Erskine Murray (Goldschmidt and Poulsen), 
Mr. Rappis (Galletti), Mr. G. Marconi (Marconi), 
Mr. Hird (Telefunken), Prof. Pedersen (Poulsen), 
Mr. Campbell Swinton (Poulsen), and Prof. Sylvanus 
Thompson, F.R.S. (Poulsen). The following gentle- 
men were also invited to give evidence :—Vice- 
Admiral Sir Henry B. Jackson, Commander W. RW, 
Kettlewell, R.N., Lieut. D. W. Roe, R.N., Lieut. 
J. A. Slee, R.N., Commander Loring, R.N., Mr. 
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H. A. Madge, Mr. J. E. Taylor, and Sir Oliver Lodge. 

The Committee also visited the following stations, 
works, &¢.:— 

The Admiralty Station, Whiteha!l. 

The Admiralty High-power Station, Horsea 
H.M.S. Vernon. 

The Goldschmidt Station, Slough. 

The Marconi Station, Clifden, Ireland. 
Messrs. Bergmann’s Works, Berlin. 

Messrs. Lorenz’s Works, Berlin. 

The Telefunken Station, Nauen. 

The Poulsen Works, Copenhagen. 

The Poulsen Wireless Station, Lyngby. 

The Goldschmidt Station, Neustadt, Hannover. 
The Post-office Station, Cullercoats. 

Having explained so much, the report then goes on 
to point out that for wireless telegraphy two kinds of 
plant are required—the first for sending and the 
other for receiving messages. ‘‘ At the sending 
station,” it continues, “there is power generating 
plant consisting of steam or internal combustion 
engines and their accessories, or electric motors 
driven off some available power supply circuit. 
There is a generator of electric power giving the 
electrical pressure and current necessary for the 
devices used in the next step. The*apparatus used 
in the next step may be called the high-frequency 
generator, and this takes many forms. Finally, 
there is the aerial, to which the high-frequency 
generator supplies energy, the supply being controlled 
by the operator's key or by automatic sending 
mechanism. At the receiving station there is also an 
aerial and some detector apparatus, enabling the 
signals to be heard with a telephone or to be recorded 
automatically. Automatic recording apparatus is 
always necessary in the case of high-speed transmis- 
sion.” 

The report then proceeds to discuss the term 
“system of wireless telegraphy,”’ which, it urges, is 
not really apt. Each company has its own special 
patented devices, which the other companies cannot 
use without infringing, but that by far the major 
portion of the buildings and plant could with minor 
modifications be used equally well with any high- 
frequency generator or other patented device. The 
main differences in the apparatus at present in use 
centre in the high-frequency generator; but there 
are other apparatus or devices protected by patents, 
such as special aerials, different types of automatic 
high-speed transmitters, and of receivers and recorders. 
Now, it is pointed out that it may well be that a 
competent engineer, if asked to erect and equip in 
the most efficient manner a chain of wireless stations 
such as the Post-office contemplates, would desire to 
combine apparatus the combination of which would, 
to the private individual, be difficult, if not impossible, 
owing to the existence of patent rights. The Com- 
mittee, however, makes the assertion that the Govern- 
ment, not being fettered in the same manner, would 
be free to make use of any combination of apparatus 
or devices which might be found most suitable for 
attaining the object in view. 

Subject to its criticism on the use of the word 
system, the Committee then says that the existing 
systems of wireless telegraphy may be divided into 
two classes, according to the type of high-frequency 
generator used. In the first class—in which are the 
Marconi and Telefunken systems—the production 
of high-frequency currents depends on spark dis- 
charges giving groups of oscillations, and therefore 
intermittent trains of ether waves. In the second 
class—in which are grouped the Poulsen, Goldschmidt, 
and possibly the Galletti systems—the generator 
produces oscillations which, for practical purposes, 
may be treated as continuous, and therefore as 
giving continuous ether waves. 

It is explained that the Poulsen high-frequency 
generator is a modification or development of the 
singing are fed by direct current, while the Gold- 
schmidt high-frequency generator is a dynamo 
giving an alternating current of a fundamental 
frequency of the order of 10,000 periods per second. 
The frequency is increased by the use of tuned 
oscillation circuits, each successive circuit adding the 
fundamental frequency of the machine. The Galletti 
generator involves a series of spark gaps arranged to 
operate in a cycle so that the discharge of each 
causes, and is immediately followed by, the discharge 
of the next in the series, the sequence of the discharges 
being so rapid that the resulting oscillations may be 
viewed as practically continuous. 

It is then stated that, though at the present moment 
both the Marconi and the Telefunken companies use 
generators depending on spark discharges producing 
groups of oscillations, both these companies are 
engaged in experiments with generators producing 
continuous oscillations. The Marconi continuous 
high-frequency generator embodies a rapidly revolving 
contact maker in a direct-current circuit with other 
circuits specially arranged to develop continuous 
oscillations in the aerial. The continuous high- 
frequency generator of the Telefunken Company 
comprises an alternator constructed to give as high 
a fundamental frequency as may be convenient in 
the first instance, the frequency being doubled or 
quadrupled by a polarised transformer method. 

Having given this technical information, the report 
goes on to say that the various companies were asked 
to give the Committee practical demonstrations of 
their systems if possible on a commercial scale, and 





if possible over distances of 2000 miles. None of 
the companies, saving the Marconi, was able to 
give any demonstration on a commercial scale or 
any demonstration over a,distance of even 1000 
miles. The Committee, however, points out that 
it is only right to state that in several cases it was 
the shortness of the period available which prevented 
the companies doing as they were asked. 

A good many experiments were carried out with 
the Marconi system. The Committee twice went 
to the Clifden Station in Ireland and communicated 
with the Glace Bay Station in Canada by means of 
various types of apparatus. The Marconi Company 
uses at its Clifden Station a high-frequency generator, 
in which condensers charged from high-tension 
batteries are discharged by projections which are 
fixed on a rapidly rotating wheel and which pass 
close to metal discs on each side of it. Each dis- 
charge produces a group of high-frequency oscilla- 
tions in a primary circuit, this being the company’s 
ordinary practice. For the purposes of the long 
distances involved in the Imperial Chain, however, 
the company proposes to charge the condensers from 
an alternator through a high-tension transformer, 
as it does in its long-distance station at Coltano and 
elsewhere. This method this Committee considers 
preferable. 

At Clifden the Marconi Company uses its directive 
aerial, and has a second separate station for receiving 
messages from Glace Bay without being disturbed 
by simultaneous sending at Clifden. Duplex working 
with Glace Bay was carried out while the Committee 
was at Clifden, all interference of the outward waves 
being eliminated, though the strength of the received 
signals was somewhat reduced. 

The Committee states that it is satisfied that the 
Marconi Company is transmitting messages on a 
commercial scale between Clifden and Glace Bay 
and vice versa—a distance of 2300 miles—though 
at present the business is not so heavy as to require 
duplex working or high-speed transmission. The 
Committee, however, witnessed the sending auto- 
matically of messages at a rate of sixty words of 
five letters per minute, and it sees no reason why 
this speed should not be considerably increased should 
it become necessary. “‘ The communication,” says 
the report, “is practically continuous, though there 
are no doubt periods when the signals become very 
weak, and even occasional periods when no signals 
can get through. Periods of this nature are due to 
natural conditions, and will be incident to the working 
of any system. During such periods communication 
can, in our opinion, be ensured only by the use of 
great power in the aerial.’ As a matter of fact, the 
Marconi Company proposed to use for the Imperial 
Chain stations practically double the power now 
employed at Clifden. The Committee thinks, how- 
ever, that even with this increased power there may 
still be periods when communication is impractical, 
especially in tropical regions where atmospheric dis- 
turbances may be expected to cause more difficulty 
than over the Atlantic. 

As regards the Telefunken system, the report 
states that though, like the Marconi system, it is 
largely used, its practicability on a commercial scale 
for distances of 2000 miles has not yet been proved. 
However, experiments are now being made between 
Nauen and Togo—a distance of 4000 miles—“ and,” 
it is added, ‘‘ the results indicate that communication 
over this distance is already possible at night.” 

The Committee is satisfied that the Poulsen system 
is practicable for short distances. It has, moreover, 
been tried between San Francisco and Honolulu— 
a distance of about 2100 miles—but as to its prac- 
ticability over this distance the Committee has no 
evidence except that possessed by the Post-office 
before the date of the present inquiry. These experi- 
ments, it is explained, do not appear to have been 
very satisfactory, and the Committee is of opinion 
that the power employed was insufficient. Mention 
was made of some further experiments made between 
Arlington and the United States steamship Salem, 
and also between Arlington and Gibraltar, in which 
both are and spark transmission were used, but details 
are not yet in the possession of the Committee. 

Summing up the case for this system the Com- 
mittee says that it concludes “ that, if the Poulsen 
system is to be so developed as to be practicable for 
commercial purposes over distances of 2000 miles 
and upwards, the are will have to be constructed so 
as to supply the aerial with higher power, or use 
will have to be made of a more sensitive receiver.” 

Much the same report is given concerning the 
Goldschmidt system. The Committee says that no 
doubt it is successful over short distances, and the 
only thing required to make it practicable over long 
distances is a machine of the necessary power. 
“When,” it continues, “‘ the Goldschmidt Station 
near Hannover and the corresponding station on 
the other side of the Atlantic are complete and in 
working order, we expect that communication between 
them will be established by the use, either alone or 
in conjunction with improved receiving apparatus, 
of the Goldschmidt machine which we inspected at 
the station near Hannover, and which was admirable, 
both in design and workmanship.” 

It is added that both the Poulsen are and the 
Goldschmidt machine are admirably adapted for 
high-speed working. Actually, speeds of no higher 
than seventy words a minute with the Poulsen system 
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and sixty with the Goldschmidt were witnessed b 
the members of the Committee, but they have nied 
doubt that these speeds could be increased. ¥ 

The Committee had no evidence put before it of 
the practicability of the Galletti system, even over 
short distances. 

The Committee is evidently of opinion that at no 
distant date there will be considerable improvements 
in all departments of wireless telegraphy. It con- 
siders that the art is in a condition of rapid develop- 
ment, and that in all probability high-frequency 
generators producing continuous oscillations will hs 
substituted for high-frequency generators dependent 
on spark discharges which produce groups of oscilja- 
tions. The former, it states, should allow of jwre 
accurate tuning and greater selectivity. On the 
other hand, many firms are now engaged in designing 
high-frequency alternators and the Committee thinks 
that it seems probable that various other devices 
suitable for long distance wireless telegraphy ay 
shortly be available. Then, too, improvements are 
imminent in both the aerials and the receiving appli- 
ances. 

The Committee reports that, as far as its investiva- 


tions have gone, the system of the Marconi Company 
alone can be said with any certainty to be capable 
of fulfilling the requirements of the Imperial Chain, 
But although it points out that at the present moment 


the Marconi Company alone has any experience jn 
the sort of long distance transmission as is required, 
and in putting down stations and organising traffic 
and staff, the Committee does not wish it to be wnder- 
stood that the Marconi Company must necessarily 
be employed as the contractor. Indeed, it says 
that in some respects it thinks that it would be 
better for the Government itself to undertake the 
construction and equipment of the stations, acting 
under the best technical and scientific advice which 
can be obtained, and employing the most suitable 
contractors for the various portions of the work or 
plant. 

It is thought highly undesirable that the Post- 
office should pledge itself to the continued use of 
any one system or apparatus. It is considered, says 
the report, ‘‘ imperative that in any contract which 
may be entered into the Post-office should reserve 
complete liberty of action in this respect.” The 
Committee goes further than this, and recommends 
that the stations shall all be designed with a view to 
the rapid development which it considers inevitable 
in the near future, and that some at any rate of the 
stations should be used not only for commercial pur- 
poses, but for experimental work as well. If this be 
done and if the services of first-class experts are 
retained, the Committee sees no reason why “ the 
Post-office wireless stations should not be ultimately 
equipped with apparatus far more efficient than that 
now used in any so-called system, more especially as 
the Post-office will be able to combine, in spite of 
existing patent rights, apparatus or devices which, 
because of the existence of such rights, cannot now 
be combined by anyone else.” 

We discuss the Report as a whole, and the question 
of patent rights, in another column. 








THE PROGRESS OF ENGINEERING IN THE 
EAST. 


(By our Special Commissioner. ) 
No. VII * 
CatcuTta, January 18th. 
THE PORT OF KARACHI IMPROVEMENTS. 


THE phenomenal growth of traffic through the 
harbour of Karachi has made necessary a large 
increase in the facilities of the port, and the Port 
Trustees have entered upon a scheme of improve- 
ments which will ultimately more than double the 
wharfage space, besides giving a large increase in area 
of the inner harbour. 

The commercial prosperity of India is bound up 
with her export trade. That India is now able to 
produce such an increasing volume of foodstuffs, 
cotton and other staples over and above the home 
consumption required for her teeming millions, so 
that the capacity of one after another of her principal 
sea ports is about to be doubled, is a most significant 
and important fact. 

Karachi is situated 493 miles N.N.W. of Bombay, 
and is the natural outlet for about 450,000 square 
miles of territory, including the Punjab, Rajputana, 
Sind, the N.W. frontier provinces, and Kashmir. It 
is near the mouths of the Indus, and the great irriga- 
tion works in progress and in contemplation in the 
valley of that river will undoubtedly cause a large 
increase in the volume of traffic in the near future. It 
is the nearest port for Baluchistan, and is also in close 
connection with the Persian Gulf by steamers and 
mail service already established. It is well served by 
railways, and, in fact, it is essentially a highly developed 
railway port, and the system of transfer of cargo to and 
from the ships directly to the railway goods wagons 
without the intervention of sheds or warehousing is 
most perfectly organised. 

When the railway is eventually linked up with the 
overland system to Europe, Karachi will be the natura! 
terminus for northern India, and only about 500 miles 
of line remain to be constructed to make this an 
accomplished fact. One will then be able to take the 
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Bombay and Calcutta express at Calais, and eventually 
at London—when the Channel tunnel is constructed. 

To give an idea of the extraordinary growth of the 
commerce of Karachi I send the following table 
showing the increase year by year for the past ten 
ears of the shipping and revenues of the Port Trust :— 





Nl 
| ployed, and will be provided with springs to give ease of 
| movement, while the shore pipes will be of improved 
| design, so that they can be readily laid on any curve 
| without flanges. The advent of this modern dredge 

of large capacity will enable the work to be carried on 

with great speed and at low cost, as compared with 














y 
Number of vessels entering the port. Total tonnage oo 
\ | Steam: rs | Saili Count " a 9g " of ag | Revenue of the 
uw “ , | Saili ountry 4 coun’ cra — } vort. 
Cosmmens. | a. bowen 4 craft. otal. entering the port,| rain i , 
| | 

| Rupees. 
1901-1902 ... 570 2 1 4375 4948 994,111 633,300 1,511,401 
1902-1903 ... 578 0 2 2833 3413 960,164# 648,138 1,561,222 
3-1904 ... 692 2 0 2323 3017 1,211 259 1,000,413 1,979,608 
859 0 2 2651 3512 1,627,8934 1,380,000 2,892,442 
762 3 | 2901 3667 1,466,431 885,629 2,378,973 
806 1 2 2342 3151 1,595,739 1,067,253 2,842,785 
850 0 0 1979 2829 1,683,858 1,236,944 3,120,803 
771 3 2 2105 2881 1,479,3445 284,242 2,545,649 
894 0 2 2233 3129 1,738,0004 978,061 3, 287,242 
898 2313 3211 1,748,655 4 1,147,862 3,543,452 
914 2 2790 3706 1,937,305 4,009,989 





yoing vessels consists of 19 berths alongside, and as 
many more mooring stations in the stream besides ac- 
conunodation for smaller craft. The berths areserved by | 
ninety-five 35 ewt. hydraulic cranes, two of 14 tons and | 
one of 30 tons capacity, besides which there is a floating | 
crane of 30 tons capacity. The hydraulic cranes | 
command three railway tracks on the wharf. Ample | 
shunting and storage tracks and sidings are provided 
so that each vessel can have a full cargo delivered to 
it directly out of the goods wagons without delay, 
and it is not uncommon to,see loading and unload- | 
ing going on simultaneously on the same vessel. As | 
soon as one hold is emptied the outgoing cargo is 
brought up on one of the tracks, and loading can go on | 
without interfering with the others. As an example 
of rapid work the s.s. Garfield loaded 6160 tons in | 
404 hours, and the s.s Onda discharged 6646 tons of 

sugar in 4] hours. 

The tidal range at Karachi is moderate, being 34it. | 
at neaps and 7ft. at springs, so that enclosed docks are | 
not necessary and vessels can come alongside at any 
state of the tide. The distance of the wharves from the 

harbour entrance is only about 3 miles, and there isa | 
depth in the channel of 34ft. at H.W.O.S. tide, which 
is maintained by natural scour, no dredging being | 
necessary. The climate of Karachi in the cold weather | 
is dry and salubrious, the rainfall being only about | 
din. to Sin. annually, and there are no extremes of | 
temperature. These natural advantages combined | 
with the important geographical position, need only | 
to be stated to make it clear that Karachi as a seaport | 
has before it immense possibilities, and cannot fail to | 
have a most important bearing not only upon the | 
welfare of Northern India, but upon the whole com- | 
merce of the East. | 

The present wharfage space lies to the east side of | 
the harbour. The harbour itself was originally formed 
by deepening a small tidal channel and reclaiming land 
upon its banks. The widthof navigable channel opposite 
the wharfage is about 600ft. Beyond this on the west 
side extends a large area of tidal flats, partly bare at low | 
water. It is proposed to widen the harbour to 1200ft. 
and to construct, on the west sids, where nothing now 
exists, a new wharfage space with piers projecting 
into the stream at an angle, each pier giving a berth 
for two ships. The excavation required to widen the 
inner harbour will furnish the material to reclaim a 
large area behind the bulkhead wall, which will be 
built on the line of the inner end of the piers. The 
piers themselves will be of open pile construction 
permitting a free tidal ebb and flow. This new wharf- 
age is so designed as to be capable of almost indefinite 
expansion, and the railway connections to it are short 
and direct and are already made. 

It is proposed to begin immediately the construc- 
tion of new berthage space for six ships and railway 
tracks to correspond, together with a complete instal- 
lation of the necessary hydraulic crane equipment for 
the rapid handling of cargo. The design and con- 
struction of these harbour works is under the charge 
of Mr. Graham R. Lynn, M. Inst. C.E., the chief 
engineer to the Karachi Port Trust. 

A large and powerful hydraulic dredging machine 
has been contracted for and has been specially de- 
signed to suit the climate and conditions after a study 
on the spot by A. W. Robinson, of Montreal, Canada, 
and will be built by Lobnitz and Co., Limited, of 
Renfrew, Scotland. This machine will be of 2000 
horse-power, and will be capable of delivering 20,000 
tons of spoil per day into the area to be reclaimed. 
lt will be fitted with the most modern type of engines, 
and will have a powerful rotary cutter for digging any 
kind of soil, up to the stiffest clay. Although so large 
and powerful all the movements will be under the 
control of one man on the bridge. There will be fitted 
indicators and gauges showing exactly what work the 
pumps are doing, what depth is being made, and a 
battery of levers controlling every motion. The 
main dredging pump is of high speed pattern entirely 
of steel, and of improved design to reduce wear. 


| 
‘The present wharfage accommodation for ocean- | 
1 
| 
| 


The spoil will be transported through a flexible 
jointed floating pipe line to the shore, and thence by 
sectional pipe on land as desired. The flexible joints 
Will be all steel, no rubber or canvas sleeves being em- 





1,673,188 


the method of hand labour and transport by the trains 
of wagons formerly used. 








IRON AND STEEL INSTITUTE. 


THe forty-fourth annual general meeting of the 
Iron and Steel Institute opened in the Hall of the 
Institution of Mechanical Engineers, Storey’s-gate, W., 
on May Ist. There was a very large attendance 
when Mr. Arthur Cooper (President) took the chair. 

The minutes of the Leeds Conference having been 
taken as read and confirmed, the Secretary read the 
annual report of the Council. 

The growth of the Institute during the past forty 
years is shown by the following table :— 




















. 1872. 1882. | 1892. | 1902. | 1912. 

Patron.. ener brs — --- a 1 1 
Honorary members .. -— 7 5 10 8 
Life members : = os -- 19 62 
Ordinary members .. — 1206 | 1492 | 1662 | 2048 
Totals 622 1213 | 1497 1692 | 2119 





The financial position of the Institute indicates 
continued prosperity. The accounts show that the 
total receipts for the year amounted to £6483 15s. 6d. 
and the expenditure to £5793 7s. 8d., the excess of 
income over expenditure being £690 7s. 10d. The 
corresponding figures for recent years were as follows : 


Receipts. Expenditure. 

£ «os. d. 8s. d. 
1907 6454 16 3 5535 8 5 
1908 6367 12 9 6011 15 5 
1909 6356 10 0 5451 16 9 
1910 6428 5 6 5811 18 9 
1911 6399 3 11 6625 19 7 


Mr. W. Beardmore, the Treasurer, then presented 
his report. He said that in presenting the first 
report he was making as Hon. Treasurer of the Insti- 


| tute he must preface his observations with a reference 


to his honoured predecessor in that office, Mr. Bleckley, 
who had been an original member of the Institute 
and had rendered loyal and useful service as honorary 
treasurer during a period of twelve years. In a 
brief review of the financial position of the Institute 
Mr. Beardmore pointed out that there was a surplus 
of £690 to carry forward to the credit of the current 
year which would more than wipe out the deficit 
caused by exceptional expenditure in the year 1911. 
No alteration had, he said, been made in the invest- 
ments of the Carnegie Scholarship Fund, and the 
income therefore remained unchanged. The amount 
expended was lower than in the previous year, 
amounting to £695, leaving in the hands of the 
Council a surplus of £316 to carry forward to 1913. 

The President, in moving the adoption of the 
report and accounts, said that the membership of 
the Institute had been well maintained, and, in 
view of the proposals for election that day, they 
looked for a considerable accession to the membership 
during the current year. The Treasurer had pointed 
out that as between receipts and expenditure there 
was a surplus of £690. That was for the year 1912, 
but if the survey of the financial position were extended 
over a period of six years it would be found that the 
average surplus amounted to £543. He believed 
they would agree with him that the financial position 
thus indicated was a sound one. 

Sir Robert Hadfield seconded the resolution for 
the adoption of the report, which was carried. 

Mr. Rylands proposed a vote of thanks to the 
President and Council for their services during the 
past year. Mr. Walter Dixon seconded the resolu- 
tion, which was carried with acclamation. 

The President, in replying to the vote, said he had 
had the honour of sitting on the Council for a number 
of years, during which time he had attended many 
meetings. He had been ‘much impressed by the 
large attendance at these meetings and the great 
earnestness with which the subjects brought forward 
had been handled. On the present Council there was 
not a man who had not the welfare of the Institution 
at heart, and he felt sure that the members were safe 


hands of their most excellent Secretary and most 
efficient staff. He then announced that the 
Bessemer . Gold Medal for the current year had 
been awarded to their well-known Vice-president, 
Dr. Greiner. Dr. Greiner was educated at the Liége 
School of Mines, Liége, and in 1864 was appointed 
chemical engineer in the Steel Works Laboratory of 
Messrs. John Cockerill, Seraing, and later became head 
of the department. In 1887 he was appointed 
general director, and took a leading part in the great 
development achieved by those celebrated works 
during the last twenty-five years. Under Mr. 
Greiner’s directorship the firm adopted the basic 
Bessemer process, and he was the pioneer of the 
utilisation of blast furnace gas and coke oven gas for 
the generation of power in iron and steel works. 
Dr. Greiner was President of the Central Committee 
of Industrial Labour (of the Comité Central du Travail 
Industriel), President of the Geological and Mining 
Society of Belgian Engineers, Commander of the 
Order of Leopold, Officer of the Crown of the Congo, 
and an Officer of the Legion of Honour. He had also 
been decorated with the Grand Cordon of Saint 
Stanislas, of the Double Dragon, of the Lion and the 
Sun, and of the Order of Merit (Civil) of Bulgaria. 
He was a Past-president of the Society of Engineers, 
an Old Student of the University of Liége, and a Doctor 
of Laws (Honoris Causa) of the University of Leeds. 
He was elected a member of the Iron and Steel 
Institute in 1876, had served on the Council since 
1897, and was last year elected a Vice-president. 
The award of the Bessemer Medal was made in recog- 
nition of his many services to scientific metallurgy 
and to his valuable contributions to the theory and 
practice of gas engines. As an old friend of upwards 
of thirty years’ standing, it afforded him the greatest 
pleasure on behalf of the Council of the Institute to 
ask Dr. Greiner to accept that medal, the highest 
honour which the Institute could grant. 

Dr. Greiner, in reply, said he knew there could be 
no greater honour in the metallurgical world than the 
granting of the Bessemer Medal. The Cockerill Works 
had a direct association with Bessemer, having in 
the year 1863 made an arrangement with Bessemer 
himself as a result of which a converter was put down. 
A few months later these works, which had rolled the 
first iron rail and built the first big locomotive on the 
Continent of Europe, were the first to produce steel 
by modern methods. The works had been making 
Bessemer steel ever since that day, and had produced 
many millions of tons. The pioneers of metallurgical 
science and practice, Whitwell, Lowthian Bell, 
Snelus, Thomas, and Gilchrist were departing one by 
one, but there were still some of those who occupied 
a high position in metallurgical science remaining 
with them. The Iron and Steel Institute held in 
relation to foreign metallurgical science the position 
of a parent Institution. If he might make the 
comparison, that position was somewhat similar to 
that held by Great Britain with regard to her free and 
independent Colonies, which benefited by the power 
and. prestige of the Mother Country while left entirely 
free to go their own way. In much the same way the 
Iron and Steel Institute by the British fairness with 
which it recognised merit in any quarter had created 
a very healthy cosmopolitan spirit, and without 
repressing national ambition rewarded good work in 
other nations, as was shown by a list of the names of 
those who had received the Bessemer Medal. 

Mr. Benjamin Talbot then presented his paper 
“On the Production of Sound Steel by Lateral 
Compression of the Ingot whilst its Centre is Liquid,”’ 
which we reprint on other pages. 

Sir Robert Hadfield, opening the discussion, said 
they were all agreed as to the valuable nature of 
Mr. Talbot’s paper. The author stated on page 6, 
“the ingot was preferably treated with a deoxidiser 
such as aluminium, in order to create a piping steel 
with no blow-holes in the outer area.’ He rather 
objected to the term “ outer area,” at it seemed to 
him it should refer to the whole mass. On the same 
page Mr. Talbot referred to the element of time from 
the casting up to the soaking pit. He would like 
to ask if Mr. Talbot had observed the casting tempera- 
ture of the steel. They knew that fluid steel did vary 
in temperature, and a variation of 30 deg. to 40 deg. 
Cent. might not seem much, but it would affect the 
final quality of the steel. Mr. Talbot dealt very ably 
with the effects of segregation in ingots produced by 
his process, but he had experimented chiefly with 
steel containing .03 per cent. phosphorus. ‘That 
percentage was not that of steel used for rails, and he 
would like to know what happened in steel with 
higher percentages of sulphur and phosphorus up 
to .06. He would also like to know if Mr. Talbot 
had carried out any transverse tests. Those who 
produced gun steel knew that the tensile strength 
taken longitudinally did not always represent the 
value of the material taken transversely. It would 
also be interesting to know what results had been 
obtained when rails made by this process had teen 
tested up to complete destruction. The subject 
was of great importance to railways in view of the 
character of the present services, and it was more than 
ever important to produce a thoroughly safe sound 
rail. He preferred his own method, and it seemed 
to him that feeding the ingot from the top ought 
to a large extent to get over the segregation trouble, 
and whoever followed the matter up would find 





in leaving their interests in its hands and in the 


that his method was satisfactory. They had pro- 
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duced in his works many thousands of tons of ingots, 
and he had found the results he placed before the 
Institute. in September last borne out in actual 
practice. 

Dr. Adolphe Greiner referred to~ the importance 
of knowing what took place in casting ingots and 
said that Mr. Talbot had given them a very interesting 
account of his experiments. On page 9 the author 
made a remark with which he thoroughly agreed 
when. he said that the most important point to settle 
was to determine what this treatment really meant 
to the physical properties of the steel in the finished 
product, as compared with what they obtained with 
present-day practice from the upper portion of the 
ingot. He pointed out that very careful and extended 
tests had been made on many rails rolled from ingots 
on his system, but Mr. Talbot did not make any com- 
parison with ingots made in the ordinary way which 
it was very necessary should be done. He would 
ask them therefore to give a few moments’ attention 
to Mr. Savage who would give them an account of 
the experiments with this object, which had been 
conducted at feraing. 

Mr. H. Savage (Seraing) gave details of the tests 
carried out with the rail mill. He said it was found 
quite impossible to use the process proposed by 
Sir Robert Hadfield with ordinary cast iron in- 
got moulds, and experiments made it clear that 
to employ that method of casting the converter 
house and ingot handling arrangements must be 
entirely remodelled, and it was a question if such an 
expense would be justified. In the case of the Talbot 
process it was only a question whether the existing 
plant could be utilised to produce better rails. The 
peculiar form of rail obtained, a soft core with a hard 
exterior, was not supposed to affect the strength of 
the rail, and, indeed, it was suggested that the absence 
of piping would have the effect of reducing brittleness. 
That claim was not borne out by the experiments made 
at Seraing, and, moreover, while by Mr. Talbot's 
process the pipe was got rid of, the special kind of 
segregation which was an accompaniment of that 
process was present in almost every rail. Trials 
were made on four different casts of rail steel contain- 
ing about 0.45 per cent. carbon. In each case one 
ingot was rolled according to Mr. Talbot's specifica- 
tion, a second one before being completely solidified, 
but without being returned to the pit, whilst a third 
was allowed to solidify in the pit, and then bloomed in 
the ordinary way. These ingots were rolled into rails 
without*any appreciable cropping of the head, and 
testing lengths were cut from the ends corresponding 
to the tops of the ingots. A modified test with a 
weight of one ton falling from a height of 13ft. was 
employed, this being regarded as being more instruc- 
tive than the standard drop test. Under these tests 
the Talbot rail gave indifferent results, those of the 
second series exhibited better resisting properties, 
while rails rolled from ingots treated according to 
usual practice gave, with one single exception, 
very good results. He would like to protest against 
the tendency to attribute all rail failures to defective 
workmanship or material, and to ignore the eifects 
of badly laid and ill-maintained road beds, defective 
fastenings, and inferior sleepers, for which the rail 
maker was not responsible. 

Mr. Ralph Scott referred to the compression of 
steel by the Harmet process, upon which he had been 
engaged. It was curious to note that the Talbot 
ingots, compressed quickly, seemed to have solidified 
in a different way from the ingots compressed slowly 
and continuously by the Harmet process. The com- 
pression of steel in the Harmet ingot had been worked 
out in the most methodical and scientific way. The 
pencil which recorded the compression had to follow 
a curve which was carried on a rotating drum. That 
curve had been drawn after long experience, and it 
was such that the compression counteracted exactly 
the contraction which was taking place in the ingot, 
so that no piping ever formed. A large number of 
these ingots had been sliced down the middle and 
planed down to the exact centre line, where any 
segregation was most likely to show itself, and 
although he had never made such careful experi- 
ments as Mr. Talbot, he did not think that there had 
ever been seen in Harmet compression a line of 
demarcation or segregation like that Mr. Talbot found 
in his ingots. It was very surprising to find that the 
difference in time and method should give this peculiar 
result. 

Mr. F. W. Harbord said that, whatever the final 
result of the experiments of Mr. Talbot might be, 
the subject was one of the greatest importance, 
both from the metallurgical and economic points of 
view. When he heard that Mr. Talbot was carrying 
out these experiments, he asked him for a few rails 
and also some transverse sections of the ingots, as 
he (Mr. Harbord) wanted if possible to trace the 
flow of the segregate from the centre to the outside. 
He had examined samples of ingots with and without 
aluminium. It seemed that it was necessary in order 
to get a sound outside to have some deoxidising agent 
as otherwise little cavities appeared on the outside, 
which were liable to be a cause of defects in any 
finished material. He had also had some rails to 
test, and it occurred to him in etching the rails that 
probably the weakest portion of the rail would be in 
the web. He had sent the rails to Messrs. Kirkaldy’s 
and asked them to cut the web out and make a 
transverse test. The sample was bent through an 








angle of 51 deg., which was a fair average test for a 
high-carbon steel of that kind. The segregation line 
was very clearly marked, the carbon content in the 
centre being .56, and on the line of segregation .75. 
The line of segregation was very distinctly seen under 
the microscope, but there was no sharp line of demar- 
cation. The sulphur also segregated very consider- 
ably. The result of the experiment was to show that 
in the web of fhe rail there was just as in the centre 
a high carbon portion cutsidea soft centre, and that 
was the kind of material which gave good results. The 
difficulties of carrying out the process with certainty 
in every-day practice appeared to be very great. 
There was the question of the difference in the 
casting temperature, and the question also arose 
whether the margin of time would be sufficient in 
every-day practice, and if there would not always 
be some danger that the compression would be done 
either too early or too late. There was no doubt 
that if the difficulties referred to could be got over, 
the process was a partial solution of many difficulties. 

Mr. J. M. Gledhill said although there would be 
initial difficulties as in the case of other processes, 
it seemed to him that Mr. Talbot was on the right 
track. What appeared to him to be a difficulty was 
the question of bleeding as in handling ingots which 
were more or less fluid there was a danger of getting 
local cavities scattered indiscriminately in the ingot, 
but perhaps experience might show them how to 
remove that risk. Sir Robert Hadfield had referred 
to the temperature of casting, and he would like to 
have information on that point, because his experi- 
ence was that the greatest possible trouble arose 
from the different temperatures of casting steel 
and the regulation of temperature was a question of 
the greatest importance in any endeavour to secure 
uniform results. One point, as important as any in 
the paper, was brought out on page 18, where reference 
was made to the general benefit and the increase in 
the yield of good material. One of the greatest 
advantages of fluid compression was the absence of 
blow-holes on the surface, and there could be no 
doubt that anything which could control segregation, 
which would at the same time produce a better 
surface in the finished article, and which was also 
economical, must be of the greatest advantage to all 
concerned. 

Mr. F. W. Paul referred to the question of 
bleeding which appeared to be one of the most serious 
objections in the way of carrying out the process. 
It was known that in dealing with large ingots 
which had been rolled before the whole of the steel 
in the interior had set that considerable bleeding 
might take place. That risk would have to be care- 
fully guarded against in this process. The crux of 
the situation was, however, the time-table referred 
to by the author. It was clear to all practical 
steelmakers that the formulation of a time-table was, 
owing to the variation in steel which was sometimes 
lively and took long to set, and was sometimes 
a dead melted steel, a most difficult problem. 
The variation in the time of setting between these 
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fromthe point of fracture and when analysed was found 
to contain more sulphur than any other portion of 
the pig iron, which went to show that the segrevrates 
were squeezed into the centre, which was the last 
place to become solid. Tbat was the worst place 
for them, but by Mr. Talbot’s process the segrevates 
were driven out of the centre into the position where 
they could do the least harm, That was a vreat 
step in advance. 

The President pointed to the size of the ingot 
heated by Mr. Talbot—a 25in. ingot. Very fey 
mills could deal with ingots of that size, and he ruld 
like Mr. Talbot to say whether he had come to any 
conclusion as to the smallest size of ingot to which his 
system was applicable. 

Mr. Talbot, in his reply, said that Sir Robert Had. 
field had made inquiries as to the casting temperature, 
They had tried pyrometers in this connection, but 
could not rely upon them. A question had }een 
asked as to transverse tests ; these were being carried 
out by Dr. Stead, who was unfortunately not able to 
be present. With regard to the Seraing experiments, 
he had not had time to study them carefully, but 
the President had put his finger upon the crux of 
the matter when he referred to the size of the invot, 
It was no use thinking that this process could be 
adapted to ingots of any size. He had started with an 
ingot sufficiently large for the work in hand. It 
was a very big job to do, even with a 4-ton ingot. 
They hoped to work down to smaller sizes in time, 
An attempt had been made to deal with an ingot of 
about 17in. cross section and weighing perhaps 
14 tons, but the time limit was not sufficient. With 
a large ingot there was a possible twenty minutes, 
but with a 1}-ton ingot the time was perhaps oily 
five minutes, and it was not possible at present to 
work down to these smaller sizes. Reference had been 
made to the Harmet and the old Whitworth compres- 
sion processes, and if the Harmet process were 
cheap enough it would be generally adopted, but it 
was not commercial to use it for rails. In adopting 
his process, the intention was to use a standard ingot 
of one size right through the shops, and to suit 
the blooming mill arrangements to that policy. 
The squeezing would be done on a special machine 
and not on a cogging mill. 

On the motion of the President a hearty vote of 
thanks was accorded to Mr. Talbot for his paper. 
The Institute, said the President, was very grateful 
to the author for bringing the subject before it. 

The next paper taken was that by Mr. Andrew 
Lamberton, from which an extract is given below. 
It describes a New Form of Electrically-Driven Two- 
high Continuous-Running Reversing Mill. 

The root idea of this new system is that, if in a mill with 
two rolls, arrangements can be made to make the bottom roll 
the top roll, and rice versa, then at eaeh reversal of the position 
of these rolls there will be a pass in the opposite direction. 
If then a pair of rolls be mounted in circular gables, which 
are free to rotate in fixed frames or housings, this will afford 
@ continuous running two-high mill, which gives reversals at 
each pass, on the gables being rotated through an angle of 


180 deg.—half a revolution. 
Referring to the illustration, the rolls A are mounted in the 


LAMBERTON’S CONTINUOUS RUNNING REVERSING MILL 


two classes was very marked, and to frame a time- 
table which would give definite and positive results 
was an awkward problem. What had been done 
was, however, most interesting, and the subject was 
well worth further investigation. 

Mr. E. H. Saniter said that on page 12, dealing 
with aluminium, Mr. Talbot referred to the evolution 
of gas from the steel. If that occurred, then it would 
seem that the process viewed from that standpoint 
was more likely to make blow-holes than solid steel. 
Tensile tests were given on page 20 of the paper, 
but it was by no means clear if tensile tests had been 
made of the segregated portion of the rail. He 
agreed with those who had referred to the importance 
of the time-table. The nature of the squeezing 
apparatus employed was not very clearly expressed 
in the paper. Was it an ordinary cogging mill ? 
More information was wanted, but he would like to 
express his appreciation of the work which had been 
done on a subject of very great interest. 

Mr. C. J. Bagley was of opinion that Mr. Talbot 
had done a great work in getting segregates under 
control. Pig iron makers all knew that when breaking 
the pig from the sow a little liquid metal came out 


| usual form of chocks contained in the circular gables C, which 
| gables are free to rotate in the fixed frames or housings D. 
| In order to make the turning of the gables easy, these are 
carriedfon broad revolving anti-friction rollers E placed imane- 
diately under the gables, and carrying the weight of same. These 
| anti-friction rollers have part of their breadth formed into a 
spur pinion which gears with corresponding teeth in the rotating 
gables. By means of a hydraulically operated rack gearing 
into @ pinion on the reversing shaft, the rotation of the gables 
| is quickly effected, the time taken being only three to five 
seconds, and the stroke of the hydraulic rams is just sufficient 
to bring the rolls to their exact position at each reversal. Long 
driving spindles conveying the power from the mill pinions to 
the rolls are employed, the weight of these spindles being borne 
up in their centre by @ balanced carrying gear, the weight of 
the descending spindle balancing that of the ascending spindle 
at each reversal. It will be noted that the mill pinions are 
placed side by side, and not superposed as is usual, as this side- 
by-side arrangement reduces the angle on the spindles during 
reversals. With regard to the motor, driving gear, and fly- 
| wheel, these are so well understood as to require no description, 
except to observe that by the employment of a high-speed 
continuous-running motor the size and cost of such motor is 
reduced to a minimum ; and as the fly-wheel takes the peaks 
of the rolling loads, the highest economy in operation results. 
An interesting point to observe is that in rolling rails and sections 
in the ordinary type of two-high mill, it is necessary to turn the 
bar upside down to prevent the formation of fins, but this is 
entirely obviated in this new design of mill, because the rolls 
take alternately top and bottom position, and finning 18 
thereby corrected, so that the turning of the bar upside down is 
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rendered unnecessary, and the operations of rolling simplified. 

The discussion was opened by Mr. Seymer, who said 
it was difficult to say how a proposition of this sort, 
which was theoretically quite sound, would work 
out in practice. Mr. Lamberton had promised that 
he would give the results when the mill had been 
running for some time, and if Mr. Lamberton gave 
his figures, then he (Mr. Seymur) would be prepared 
to give figures for other types of mills for purposes 
of comparison. 

Mr. H. Crowe congratulated the author on the 
ingenuity of his proposals, which he hoped would 
work out well in practice. He noted a statement in 
the paper that it took from three to five seconds 
to reverse. That seemed to him to be very slow, 
and for ordinary practice a mill should reverse in 
something like one second or even less. With this 
kind of mill there was no need to turn the bar over 
in rolling as in an ordinary two-high mill, unless it 
was done to get the seale off the bar. It seemed to 
hin that there would be a great deal of trouble with 
the guides with mills of the type proposed. The 
continuously running motor would be a disadvantage 
in many mills. The fly-wheel also seemed to be a 
handicap, as it must go through to the end of its 
tether, whereas with a reversing motor a mill could 
be stopped and reversed very easily. 

Mr. H. B. Toy was of opinion that the continuously 
running motor in conjunction with a reversing mill 
was a great achievement. He had been connected 
with mill work and roll design for a number of years, 
and he would like to ask Mr. Lamberton if he wanted 
a larger roll at the top than at the bottom, how 
was the difficulty of the variation in centres between 
the two rolls to be overcome. There would be great 
difficulty in the adjustinent by wedging as shown in 
the paper. 

Mr. J. H. Harrison could not see why Mr. Lam- 
berton’s mill should be electrically driven, as in many 
cases it would be an advantage to drive it by gas 
engine. An objection to the mill was that in a cogging 
mill with a big ingot it would require a very long 
roll to get the work done. 

Mr. A. 8. Keith said the mill would be more useful 
for rolling small sections than for joists or tram rails, 
owing to the heavy pressures experienced. 

Mr. Lamberton, replying on the discussion, said 

he would be very pleased to co-operate with Mr. 
Seymer in the production of comparative costs. He 
had only just succeeded in getting the mill put in 
operation, and it had been a difficult task to overcome 
the inertia of the British public. Mr. Crowe appeared 
to think that three seconds was a long time for the 
reversing process in a mill of that description. He 
did not agree with that, and he was certain that the 
new mills at Skinningrove, for the design of which 
Mr. Crowe was largely responsible, did not reverse 
in three seconds in the ordinary way, although 
they might do it now and again. He could get 
an output of from 40 to 50 tons an hour with a 
three-second reversal at about half the cost of other 
systems. Reference had been made to the guides, 
and it was true that they had occasioned a good deal 
of trouble, but he believed they were going to work out 
all right. A point to be noted was that the in-going 
guides were always in-going guides, and were always 
in the same position. It was a case of setting them 
up on the floor and getting them all right before 
putting them into the mill. Reference had been 
nade to the objection of having a continuously run- 
ning motor associated with a fly-wheel, but he regarded 
it as the finest drive ever invented, and any danger 
was provided for by having a breaking spindle 
between the fly-wheel and the motor. His idea was 
that the mill should be put down as a complete unit, 
and he would like to have it tried in any mill where 
it was desired to roll 5000 tons of rails per week 
as cheaply as possible. Some of the objections which 
had been raised could be provided for. With regard 
to the employment of the wedge, he would point out 
that when the weight of the rolls was down the wedge 
came forward and put on draft, and then the wedge 
dropped down so that there was first of all an open 
pass and then a pass with the wedge in. He did 
want, however, in putting down an_ installation 
like this, to do away with drafting altogether, although 
he admitted it made the roll a little long. With 
regard to the size of the top and bottom rolls, they 
were now making them. the same size. The rolls 
which had just been supplied to the Partington 
Works on the Manchester Ship Canal were of the same 
dimensions. There seemed to be no real need for 
having a larger roll on top. The rolling of joists and 
tramrails had been mentioned, and he would point 
out that the design of the rolls included heavy 
clamped bars of steel making a tremendously strong 
tie. 

Mr. Keith said there was an enormous end pressure 
apart from that which would tend to distort the sec- 
tion. 

The President said the paper represented a praise- 
worthy attempt to eliminate the difficulties asso- 
ciated with three-high and reversing mills, and it 
would be known at a later date what success had 
been met with. He was sure that the members 
were very grateful to Mr. Lamberton for bringing the 
matter before them. 

This concluded the business of the morning session. 

Sir Robert Hadfield occupied the chair at the 
afternoon meeting. Hitherto there have been no 


afternoon sessions at the London meetings of the 
Institute, but the innovation was welcomed as afford- 
ing more time for the discussion of papers. 

The first paper down for discussion was that by 
Mr. Perey Longmuir on ‘‘ The Cold Flow of Steel.” 
With this paper we hope to deal at some length in 
a future issue. 

Mr. F. Rogers expressed his interest in the paper 
and desired additional information as to the best 
physical condition for drawing—whether the material 
should be entirely sorbitic or sorbite plus ferrite, or 
what. One point of great importance was that 
Mr. Longmuir had established that cementite did not 
flow. It was interesting to consider the nature of 
the stresses while the wire was in the die. These 
were really very complicated, being combined tan- 
gential radial compression in the exterior portion of 
the wire and longitudinal tension in the centre of the 
wire. It was this longitudinal tension which caused 
the wire to show a tendency to break, but, in view of 
the exterior stresses being almost entirely compression 
in two directions, it was improbable that the crack 
would ever reach the surface. 

Dr. Walter Rosenhain said the deformation of the 
wire was local. In the action of wire-drawing the 
external crystals had to adjust themselves very 
rapidly to the position, and it was difficult for 
them to adjust themselves to the shape required 
by the slip lines. What happened was largely 
due to the fact that the crystalline structure was 
broken down into a temporary form and afterwards 
attained an amorphous condition. It was a matter 
for congratulation that Mr. Longmuir had accumu- 
lated some valuable experimental data on a subject 
on which there had been very little research. 

Mr. Bedson said that from the practical point of 
view wire-drawers and steel makers held contrary 
opinions on some of the matters raised by Mr. Long- 
muir. Take, for example, the phenomenon of 
cuppiness. It was often a question whether this 
was an effect of drawing or if it was due to some 
defect inherent in the material. One point which was 
rather interesting was that the wire was often a shade 
larger after drawing. 

Mr. W. H. Hatfield required additional information. 
A subject in which he was personally interested was 
the precipitation of free carbon. He would like to know 
if Mr. Longmuir had found whether variation in com- 
position, the carbon itself being constant, had any 
influence on the precipitation, or if he attributed it 
to heat treatment or to the actual drawing. 

Mr. E. H. Saniter pointed out that some of the 
defects in wire, including cupping, were the outcome 
of the craze for unduly reducing costs. It was 
interesting to know that you could put up to 1 per 
cent. of carbon into a dead low-carbon billet and 
draw it without cupping if reasonable care were 
exercised. 

Mr. Longmuir thought the point raised by Mr. 
Rogers as to the most stable constitutional condition 
for drawing a most interesting one. It was a subject 
he would have to discuss in a written reply, but, 
generally speaking, he would say that he would prefer 
cementite and sorbite or ferrite and sorbite. Mr. 
Rogers had clearly shown the nature of the stresses 
in wire-drawing. A practical point had been raised 
by Mr. Bedson when he pointed out that the wire was 
occasionally larger after clearing out of the hole, 
and that was a question which had been studied at 
Stocksbridge Works. Another question was bad 
lubrication during wire-drawing, which gave rise to 
excessive temperatures and slightly expanded the 
hole. They claimed at Stocksbridge to have stopped 
the precipitation of free carbon, and he hoped to 
present a paper on the subject to the Institute. 

Sir Robert Hadfield proposed a vote of thanks to Mr. 
Longmuir for his paper, which was unanimously 
carried. 

Prof. J. Von Ehrenwerth then presented his 
paper on “‘ The Economy of Dry Blast.” The paper 
contains diagrams and a long table, and the author 
reaches the following conclusions :— 

(1) That the economic advantage of drying the blast is greater 
the lower the temperature of the blast and the higher the 
temperature of the waste gases at which the furnace previously 
worked. This results naturally from the saving in fuel, from 
the smaller expenditure of heat in decomposing the small amount 
of moisture left in the blast, and from the formation of a smaller 
quantity of gases, which give up their heat more quickly and 
completely as they rise through the furnace more slowly and 
escape at a lower temperature. ‘The heat losses due to conduc- 
tion and radiation are therefore also reduced in proportion as 
the waste gas temperature is lowered. 

(2) In consequence of the economy in fuel the total quantity 
of material charged, and therefore also its volume, is less and 
the volume of blast required is smaller per unit of production. 
If the periods between tapping remain the same, the blowing 
engine and stoves, without increasing their duty, can cope 
with a larger production, and the furnace yield is therefore 
increased, as is in general proved to he the case in practice. 

(3) The quantity of gas formed within the furnace being less 
owing to the drier condition of the blast the temperature in the 
melting zone must be higher. The melting process is therefore 
not only accelerated but the silicon percentage is increased, and 
the quality of the pig iron as regards sulphur is improved. This, 
too, has been found in practice to be the case. 

The removal of 5 grammes of moisture per kilogramme of 
air is accompanied by a rise in temperature of about 32 deg. to 
35 deg., which corresponds to an increase in the temperature of 
the blast of about 40 deg. to 45 deg. In this respect the drying 
of the blast is similar in effect to the heating of the blast, though 
with the important difference that, by drying, the quantity 
of the waste gases diminish, whereas by heating only it remains 
the same. 

(4) Another natural consequence of using blast with a uniform 
quantity of moisture, such as can be effected by drying, is that 





a more regular working of the furnace is assured, an advantage 
which Gayley regards as superior to that of economising the fuel. 








Assuming that the condition of the atmosphere as regards 
moisture is high enough, the adoption of dry blast is certain tg 
prove advantageous under the following conditions :— 

(1) For blast furnaces working with high blast temperature, 
and yet with high waste gas temperature, such as furnaces 
smelting ferro-manganese, ferro-silicon or ferro-chromium. i 

(2) For blast furnaces in localities where the atmosphere is 
particularly moist, such as on the coast, especially in southern 
countries. 

In both these cases the advantages are unquestionable. 

(3) For blast furnaces which work with bigh fuel consumption 
and with waste gases at high temperature and produce pig iron, 
the composition of which requires careful control, according to 
the purpose to which it is destined, such as Bessemer pig, foundry 
pig, and high silicon pig generally. : 

In particular this would apply to furnaces insufficiently 
protected against loss of heat by radiation, especially small 
furnaces running for long periods. 

Mr. Greville Jones expressed general agreement 
with the advantages claimed for dry blast in furnace 
work. All that was wanted was some cheap method 
of obtaining dry air, and if the author could give some 
figures as to cost it would add to the value of his 
paper. 

Mr. A. K. Reese said from his experience in the use 
of dry blast he could confirm the conclusions which 
the author had reached. He would point out that 
the introduction of dry air brought with it several 
advantages. The irregular working caused by the 
variation in moisture which changed from hour to 
hour was removed, and the melting zone of the 
furnace was more definitely fixed. The assurance 
of a regular content of moisture was probably of 
as much importance as the moisture content. The 
maximum permissible temperature could be raised 
considerably above that used when employing 
natural air and the saving of fuel consumption by 
increasing the blast temperature was an important 
economy. 

Mr. Hutchinson (Skinningrove) said he had gone 
into the question of dry blast for the Skinningrove 
furnaces, but the cost for five furnaces would have 
amounted to £70,000, and it was thought that that 
capital could be employed to better advantage. He 
had not yet heard anything to convince him that it 
was an economical practice to dry the air for blast 
furnaces, at any rate in the Cleveland district. It 
was not a commercial proposition in that district, 
although it might be so in the United States. 

The author, in a brief reply to the points raised, 
said the employment of dry air blast ensured more 
regular working which was a great advantage. The 
heat which was absorbed in dissociating the moisture 
of the blast was restored through the heat resulting 
from the decomposition of the vapour. Those who 
had been connected with the working of dry blast 
knew that there was the saving of fuel which had 
been referred to. 

Mr. Benjamin Talbot took the chair for the re- 
mainder of the meeting. 

The only other paper discussed was that by Mr. 
W. H. Hatfield on ‘‘ The Influence of Sulphur on the 
Stability of Iron Carbide in the Presence of Silicon.” 
The conclusions reached by the author are that :--- 

(1) Sulphur increases the stability of iron carbide at high 
temperatures. : 

(2) It is most probably the small percentage associated with 
the carbide crystals that accomplishes this action. 

(3) Coe’s deduction that the sulphur separates as sulphide 
at the freezing point is not strictly correct, since a small and 
essential proportion is apparently retained in the cementite 
carbide. 

(4) The action of sulphur is of a chemical nature, and Levy’s 
suggestion that the action is mechanical and is due to the 
existence of sulpnide films does not receive support. 

(5) Silicon in a large measure neutralises this action of the 
sulphur, probably by forming a silicon-sulphide. 

(6) Manganese neutralises the action of the sulphur present 
in such materiels as those under discussion. 

Mr. F. Rogers was of opinion that the work done 
had brought the solution of the problem much nearer. 
The action of silicon and sulphur on high-carbon 
alloys was a subject of great interest. It was essential 
to know the manner in which the sulphur was added, 
because there was just the possibility under certain 
conditions that the melting point of sulphur might 
never have been reached. Putting the sulphur in, 
not as plain sulphur, but as manganese or iron sul- 
phide, would obscure the equilibrium percentage 
of sulphur associated with the carbide. 

Dr. Rosenhain said the paper was really a contri- 
bution on the quarternary system, iron, carbon, silicon 
and sulphur, and although Mr. Hatfield had carried 
out a great number of experiments they were a mere 
drop in the ocean. Although the conclusions put 
forward appeared to be quite well founded, they 
might not be borne out by other work. The whole 
subject was extremely complicated, and it was diffi- 
cult, not to say dangerous, to attempt to draw definite 
conclusions from a comparatively limited amount 
of work. He took a great interest in the question 
of silicon sulphide, and it was a little difficult to 
believe in its formation in the condition of molten 
cast iron. He believed that the action might be 
explained without recourse to a hypothetical com- 
pound. The explanation might lie in the insolu- 
bility of iron sulphide in iron carbide. It would be 
interesting to ascertain the limit of solubility of 
iron sulphide and iron carbide in these high-carbon 
alloys. He assumed that the alloys had been analysed 
and the presence of the sulphur actually determined. 

Mr. W. H. Coe said that in his paper presented to 
that meeting he had added to the information 
given by Mr. Hatfield. The presence of sulphur 
prevented the decomposition of iron carbide on 
prolonged heating, and was conclusive evidence that 
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the sulphur must remain in the carbide in some form 
or other. 

Mr. Hatfield, in reply, said that the temperature 
of the alloy when the sulphur was added was 1400 deg. 
Cent. He agreed with Dr. Rosenhain as to the hope- 
lessness of trying to establish conclusions in this 
matter, but he would point out that in this research 
he had taken a number of alloys which were used for 
every-day purposes and had endeavoured to work 
out the results for those alloys under the conditions 
stated. 

A vote of thanks was accorded to Mr. Hatfield 
for his paper. The other papers on the agenda for 
the first. day of the Conference, those of Mr. W. H. 
Coe, Dr. Newton Friend, and Dr. Puppe, were taken 
as read. 

There was a good attendance of members when the 
Conference was resumed on May 2nd. Mr. Arthur 
Cooper, President, occupied the chair. 

The first business was the presentation of the 
Carnegie Gold Medal. It was announced that this 
had been awarded to Dr. J. Newton Friend, for his 
important investigations on the corrosion of iron 
and steel. 

The recipients of Carnegie Scholarships for the year 
1913 were announced by the Secretary as follows :— 
F. Apfelstedt, of Dresden; L. Baraduc-Muller, of 
Paris; Neal Brodie, of Newcastle-on-Tyne ; Alean 
Hirsch, of New York; W. H. Patterson, of Birken- 
head; and Hans Rudeloff, of Gross-Lichterfelde. 
A further grant of £50 had been made to J. Puppe, 
of Breslau. 

We shall deal with the remainder of the preceed- 
ings in our issue of next week. 

The annual dinner was held at the Hotel Cecil 
on Thursday evening, and was very well attended. 





THE PRODUCTION OF SOUND STEEL INGOTS. 

Ln view of the discussion at the Iron and Steel Institute 
on the production of sound steel ingots, in accordance with 
the method of Mr. Talbot, it is well that attention should 
be called to an article on the subject which appears in the 
columns of our contemporary, the Iron Age, for April 24th. 
‘The author (Mr. Leslie E. Howard) explains that some years 
ago experiments were commenced by the Simonds Manu- 
facturing Company, of America, with the object of develop- 
ing a method for the production of sound ingots, especially 
for the manufacture of saws, and as a result of these experi- 
ments the apparatus described in the article has been 
evolved. When it was first suggested that the ingots 
commonly used in crucible steel mills might be made 
sound by fluid compression it was considered that it would 
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Fig. 1—-PRESS FOR HANDLING INGOTS UP TO TWO TONS IN WEIGHT 


he impracticable to construct apparatus suitable for hand- 
ling very small ingots. It was found that practically no 
plants were working on ingots weighing much less than 
1 ton. Consequently the feat experiments were carried 
out on a small scale, the ingots weighing only 15 lb. 
The results went to show that there was no difficulty 
in producing perfectly sound ingots of this weight. Other 
experiments were then carried out with heavier ingots, 
weighing about 110 lb. and of rectangular cross section 
3}in. by 5jin. Then a pressing machine was built capable 
of handling one 400 Ib. ingot or two 200 lb. ingots at each 
heat. This was modified on various occasions, and ulti- 
mately it proved so successful that eight presses of this 
type have been put into. service, these making ingots 
ranging from 180 lb. to 600 Ib. in weight. 
discovered that it was quite out of the question to compress 
ingots in the moulds in which they had been cast, mainly 
because the initial costs and maintenance of the moulds 
were too great. Another thing that was discovered was 
that an ingot of approximately square section could be 
operated on much more satisfactorily than any other 
section, with the exception of round or octagonal sections, 
although ingots have been made satisfactorily by the 
process with a cross section 4in. by 8in. and 8in. by 12in., 
and weighing respectively 350 lb. and 600 Ib. 

Briefly, the method consists of casting the ingots in 


moulds of special cast iron, and whilst the ingots are still 
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internally fluid, but set so far that they will not burst, 
by careful handling they are transferred to steel com- 
pression dies, where they receive lateral or side compression 
of from 1} to 3 tons per square inch of greatest area of 
cross section operated on, this pressure depending largely 
on the composition of the steel, the temperature when 
poured, &c. The drawing, Fig. 1, gives an idea of the 
general arrangement of one of the presses for handling 
ingots up to 1} or 2 tons and as small as may be desired. 
As many of these presses as may be required for a given 
output are arranged side by side. An extension of the 
back end of each press serves as a support for a working 
platform, which is made continuous. In dealing with 
ingots up to the sizes mentioned above, and also up to and 
including ingots weighing 3000 lb. split moulds are satisfac- 
tory and desirable, as they greatly facilitate the stripping 
operation, and on account of the very short time which 
the ingots are in the moulds there is an entire absence of 
warping and other faults commonly met with ‘in split 
moulds when the ingot is allowed entirely to cool in the 
moulds to a point where it is usually stripped. It will 
be noted from Fig. 1 that the press proper is of box form, 
this form being desirable on account of the great strength 
for the total weight of the completed press, and because of 
the low cost of machining. The hydraulic compressing 
cylinders are at one end of the box, and a heavy steel casting 
at the other end, these two members being tied together by 
cast steel side stress members, interlocking joints being 
provided so that the greater the stress between the 
back head and the rams the more closely do the side 
members pull in on the cylinders and back head. The tie 
rods holding all the press members together have therefore 
only to keep the members in place when there is no load 
on the rams or when handling the units. 

A simple reacting arrangement is provided for the 
crosshead and hydraulic rams, which in the case of the 
smaller size units usually takes the form of a spiral 
spring, and in the larger sizes a hydraulic cylinder of very 
small cross section relative to that of the pressing cylinders. 
This is connected to the high-pressure supply without 
any provision being made for valves or control. The 
mechanism for lowering the partly cooled ingots from the 





moulds into the compressing dies consists of a hydraulic 
cylinder and ram carried on two swinging arms, one on | 
each side of the press, so that it may be brought out of 
vertical alignment with the dies when desired, and leave | 
the pit under the dies absolutely clear. There is a small | 
low-pressure cylinder usually mounted on the back end | 
of the press and provided with a simple cross-arm and | 
connecting-rod arrangement controlling the movement of | 
the swinging arms carrying the lowering ram cylinder 
referred to above. 

The controlling valves and mechanism are quite 
simple, all the movements of the ingot after it leaves the 
mould being accomplished by one low-pressure controlling 
valve, the handle of which in being moved from notch to 
notch causes each of the parts to be operated in its 
proper order. The high-pressure cyJinders are con- 
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trolled by a simple form of stop valve and a simple one- 
way valve for discharge. Mounted above the compressing 
dies is a mould-carrying rack, as shown in Fig. 1. The 
moulds shown here are of the split type. In smaller 
sizes this mould-carrying rack is operated by hand, and 
in the larger sizes by a small hydraulic cylinder mounted 
on the side of the press frame, which is not shown in the 
drawing. Ingots of various cross sections have been 
operated on by the regular equipment, but the present 
moulds and dies are constructed for pressing ingots 
cornerwise, that is, with one of their cross-section diagonals 
at right angles and the other normal to the direction of 
compressing. Ingots of square cross section have been 
found to work out better not only from the compression 
standpoint, but also from the point of view of subsequent 
operation in the mills. 

The bottom of the split mould is formed partly by a 
removable round taper block carried on the lowering ram, 
and so arranged that when the moulds are “set up” 
this lowering ram is in its uppermost position and the 
taper block forms a bottom closure to prevent steel 
from running through the bottom of the mould. Experi- 
ence has shown that these blocks or mould bottoms take 
practically all the wear of the mould, such as is produced 
by the cutting effect of the stream of molten metal when 
pouring, and they are practically the only parts that have 





to be renewed. The method of operation is as follows ne 
The moulds having been well soaked without removing 
them from the racks are locked together by the toggle 
arrangement shown in the drawings, and the lowering 
plunger is brought to the uppermost position, so that the 
bottom of the mould is closed by the taper block. Th 
controlling valve on the high-pressure cylinder is closed 


and the discharge valve open, while the dies are opened 
to a predetermined point. The moulds are now poured 
by any approved pouring device, and, after pourin., the 
ingots are allowed to set a given length of time, dep. ding 


on the size of the ingot, composition of the steel, &e,, 
but in any case sufficiently long to enable a light skin ty 
form which will not burst open when the ingots are striped, 
The time varies from one to five minutes in the case 
of ingots weighing from 150 lb. to 600 Ib. and of various 
compositions. 

The stripping mechanism is then operated, so thu’ the 
moulds occupy the position shown on the right of Viv. 1, 
which shows the ingot partly descending into the cies, 
leaving the ingot partly supported at the top end by the 
moulds and by the tapered block at the bottom end, 
which forms the bottom closure of the mould during 
pouring. The low-pressure controlling valve hand!» iy 
now moved one notch, causing the ingot to descend into 
the compressing dies, the speed being controlled jy a 
stop cock in the discharge pipe. The lowering cyliider 
is provided at its lower end with a spring, or in «ome 
cases with a hydraulic stop, so that the ingots are brovight 
to rest Very gently and in a position suitable for the 
pressing dies to operate on them. The _ high-pre-sure 
release valve is now closed and the low-pressure contro jling 





Fig. 2-PORTION OF SAW SHOWING SWAGING 


valve handle is moved to the next notch, when low-pressiire 


water is caused to flow from the low-pressure supply 
through a high-pressure check valve into the high-pressure 
compressing cylinders and the compressing dies are thus 


rapidly moved up to and in contact with the ingots. 
The cylinder is filled with water under low pressure, 
usually 100 Ib. to 125 lb. persq, in. The high-pressure con 
trolling valve is then opened very slightly and compres: ion 
is commenced. At this point the ingots are still in the 
fluid state internally and haye not begun to show the 
slightest sign of pipe or shrinking in the top end.- The 
compressing cylinders are allowed to come up very slowly 
indeed, so as to keep the ingots from forming pipe, an 
this is continued until by experience it is known that thie 
ingot is very near the point of setting or becoming solid 
throughout, when the pressure is slightly increased and 
a small amount of the last portion of the ingot to cool is 
squeezed out at the top. This liquated portion contains 
practically all the segregation, and is decidedly higher in 
phosphorous, sulphur and other impurities than thie 
other part. This liquated portion forms a rough ball- 
like knob on the top of the ingot, and is practically the 
only portion of the ingot unsuitable for finishing. It 
weighs from 2} to 4 per cent. of the total weight of the 
ingot. 

As soon as the compressing dies have a good grip on 
the ingots so that there is no danger of their dropping 
through into the pit, the low-pressure controlling valve 
handle is moved to the fourth notch, causing the low- 
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Fig. 3 


pressure cylinder to move the ingot-lowering cylinder out 
of alignment with the compressing dies, and the con 
trolling valve is then left in this position until compression 
is completed. The pressure is kept on the ingot for a 
considerable time after it has ceased to “rise.” In fact, 
after it has reached the point where it is considered solid, 
the pressure is materially increased and the ingots then 
receive what is virtually a hydraulic forging treatment 
which tends to break up the coarse crystalsformed in cooling 
into a fine crystalline structure, much resembling an ingot 
worked under a hammer or forging press. When the 
operation of compressing is completed, the high-pressure 
control valve is closed and the discharge valve opened, 
when the dies immediately retract and the ingot drops 
through into the pit, which may be provided with 
a bottom of sand so that the ingots may be given ¥ 
partial annealing before going to the stock piles, or the 
ingots may be dropped upon cars or conveyors. ; 
Some of the results obtained are very interesting. 
One of the most severe tests was made in the manufacture 
of shingle saws which range in sizes from 36in. to 42in 
in diameter, and whilst their thickness at the centre, 
where they are ground straight for a collar or reinforciny 
plate, varies from 9 to 7 gauge, they taper from the collar 
to the rim until they are only 14 or 16 gauge at the rim or 
cutting edge. These saws are tempered so that they can 
be filed properly, and at the same time nearly all of them 
are ‘‘ full swaged,” as shown in Fig. 2, thus imposing ® 
very severe test on the material, even when the steel is 
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absolutely sound and normal. When making some tests 
necial steels, it was decided to determine how close 
the material for these saws might be taken from the top 
of the ingot and still stand the severe swaging test. The 
results were very satsifactory for several ingots were cut 
in such a way that one side of one saw from each ingot was | 
tin. from the normal top line of the ingot. Everyone 


on > 


ogd vse turned out perfectly satisfactory. Tests also | 
indicated that the saws were equally good when made | 
fro1 the top and bottom of the ingot. Another test was | 
mace on large band saws. : : 
hie, 3 shows a double cut band saw, 1.¢., & SAW having 
ter on both edges, these being full swaged as shown in 
Fiy. 2. Several 12in. saws were taken at random from 
ats and split lengthwise from end to end, and toothed, 
when the inside edges presented the appearance shown in 


Fic. 1. These were then swaged so that each tooth presented 
the «ppearance shown in Fig. 2, and there was not a signle 
ation of split or pipe anywhere. Several ingots 
also cut open longitudinally, the exposed surfaces 


wet 

planed and polished, and a careful study of the structure 

ma The ingots were found to be homogeneous, and 

there was an entire absence of segregation in ingots weigh- 
The structure of the steel as it leaves 


ing up to 600 Ib. ; ; 
the dies is said to be quite uniform. Test pieces 
from these ingots without work of any kind being 
on them have shown that steel taken from the top 
centre of the ingot where the pipe usually forms, gives 
preci «ely the same physical tests as test pieces cut from the 
other portions of the ingot, whilst in uncompressed ingots 
the centre of the ingot, even in the lower half and bottom 
does not prove nearly as good as pieces cut from the 
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THE NATIONALISATION OF MINES. 
(By @ Correspondent.) 


Tur nationalisation of both mines and railways is being 
strongly advocated just now. Organised labour, having 
failed to secure those large wage increases recently aimed 
at, is now turning its attention to the State ownership 
panacea. The Miners’ Federation, for example, has 
obtained its Eight Hours Act, and its Minimum Wage Act, 
but as there is still discontent among the miners the | 
transference of the collieries from private to public owner- 
ship is to be pressed for, The railway men are also being 
persuaded to look upon nationalisation as the way to 
salvation, if not as salvation itself. 

There is no intention here, nor is there space, to discuss 
all the merits or demerits of State ownership ; but it may 
he permissible to set out a few facts and considcrations 
bearing upon the general question. It is quite clear that 
the advocates of nationalisation are labouring under 
more than one delusion. 

With regard to the mines, we are told that nationalisa- 
tion would lead to such economies that wages could be 
increased, coal prices reduced, and still there would be a 
profit for the State. The case is built mainly upon the 
idea that the present owners of the collieries, by virtue of 
paying low wages and charging high prices, make inordin- 
ate profits. If it were true that the profits on coal mining 
were enormous, as is constantly alleged by the advocates of 
nationalisation, and if we could rely upon State manage- 
ment being at least as economical as private management, 
there would be some foundation for the argument that 
State ownership might lead to both higher wages and lower 
prices. But, as a matter of fact, the profits are not enor- 
mous, they are not inordinate, they can scarcely be des- 
cribed as’ large ; while the State mines in Germany, for 
example, have falsified all the predictions about greater 
efficiency, higher wages, and lower prices. From the 
socialist point of view, as well as from the business stand- 
point, the German Government mines are a failure. Wages 
are somewhat lower, the output is less, accidents are not 
fewer, the prices charged are not lower, and the net. profit 
is less in the case of the State mines in Germany than in 
the case of the privately owned mines. And there is no 
great department of State in this country with any record 
to support the idea that the nationalisation of mines, or of 
any other industry, would lead to greater economy. 

On the question of profits, however, we may deal with 
hard facts rather than mere speculations regarding effici- 
ency of management. In a pamphlet by a prominent 
socialist (“‘ How to Nationalise the Mines,” by Mr. Philip 
Snowden, M.P.), we are told that the profits of the mines 
of the United Kingdom have ranged from £12,000,000 to 
£21,000,000 a year since 1900, according to the income tax 
returns ; that the mines could he taken over by the Stato 
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In the first place the “ profits on mines,”’ averaging some 


| Is. 10d. being absorbed by royalties, upkeep of machinery. 


£16,000,000 a year, include what are called “ royalties,” as | 
well as the profits of the colliery companies; in other | 
words, the payments to the land owners besides the divi- | 


dends of the shareholders ; ‘“‘ mines’ mean iron, tin, lead 


and ganister, as well as coal mines: and the “ profits”’ | 
| employs more labour, and not a little of it goes in municipal 


include also those derived from coke ovens and costly by- 
product plants, as well as actual mining. The Chancellor 
of the Exchequer has said that, roughly, royalties absorb 
£8,000,000 a year. That leaves another £8,000,000 for the 
colliery owners, against £80,000,000 paid in wages. 

In passing it may be observed that a great deal of mis- 
conception exists regarding these mining royalties. Strictly 
speaking, these are neither royalties nor rents—they are 
payments for the mineral gotten and for the depreciation 
of the surface, &c. The coal is really sold, and unless the 
nationalisation of mines is to mean pure confiscation, the 


State will have to pay royalties as they are called, just as | 


the private colliery owners do. Assuming, therefore, that 
the State could operate all the mines as economically as 
the present owners, the profits would be, say, £8,000,000 a 
year, after paying £8,000,000 for royalties, damage to 
surface, rents for pit-head plants and so forth. Out of this 
£8,000,000 it is admitted even by the socialists that 
£3,600,000 would have to go in interest in respect of coal 
mines alone, and that another £3,000,000 would have to be 
set aside for redemption of capital. That would leave 


only a paltry £1,400,000 a year to be divided in some way | 


between the State, the miners and the coal consumers. 
That equals no more than about 1}d. per ton, and would 


not go far in the direction of either increasing wages or | 


lowering prices. 
But the matter would not end there. 


The socialists | 


assume that by writing off £3,000,000 a year for 40 years all | 


the mines, the machinery and the plants would belong to 
the State at the end of that time, and would be free from 
debt. That would not be so by any means. The average 


length of mining leases—in other words, the average life | 


of our mines—is only a little over 30 years. Well within 


the 40 years mentioned by Mr. Snowden new capital would | 
have to be raised equal to the entire existing capitalisa- | 
To put it another way, as old mines were worked | 


tion. 
out, and plants and engines wore out, and horses died and 
so forth, fresh capital would have to be raised, just as 
under the present system. For this purpose alone be- 
tween £3,000,000 and £4,000,000 a year would have to be 
allowed. 


} 


Capital, whether owned by the State or private indi- | 
viduals, requires interest, and property, whether national- | 


ised or privately controlled, depreciates. 


viding employment all the time for labour, and the State | 


could only do the same under the very best conditions, | 
| bridges and one railway bridge, spaced at fairly equal 


while the probability is that the general slackness inherent 


in bureaucracy would deprive both labour and the State of | and convenient intervals. 


more than the existing owners take as their private gains. 
When they are well reckoned up the average profits on 


The individual | 
can only invest his money, and re-invest his profits, pro- | 


cost of timber, horses, tools, appliances, &e. This is under 
the stimulus of private enterprise. How could bureaucracy 
improve matters ¢ For it must be remembered that the 
6d. given as profit is not by any means all private gain 
Much of it goes to replace wasting plant, is invested and 


rates and State taxes for the common welfare. 








| FERRO-CONCRETE BRIDGE OVER THE RIVER 


LAGAN. 


Tue river Lagan, which empties into Belfast Lough, 
divides the city of Belfast into two parts, the larger and 
more important lying to the north of the river, the smaller 
portion, which is inhabited, except in the suburbs, by 
working-class population, lying to the south. Until the 











Fig. 2-A PAIR OF THE PIERS 


| new Stanmillis Bridge, which is the subject of this article, 


was constructed, the Lagan was crossed by three road 


As there had for some years 
past been a steady growth of the suburbs westwards 


| along both banks of the Lagan, the need had for some time 


British coal mining do not exceed 6d. a ton, and out of | been felt of additional means of communication across 
that the State takes a considerable share for defence, | the river in this neighbourhood, and the Belfast City 
education, poor relief, &c., while redemption of capital has | Corporation was induced to construct_the_bridge_which is 
to he allowed for out of the balance before the capitalist | now about to be described. 


as he is called, gets his real private profit. 
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Sectional Elevation of 50:0. span beam next curb 
supported on Intermediate Trusses 


Fig. 3—LONGITUDINAL SECTIONS OF 4oft. 
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for £120,000,000 ; that this could be borrowed at 3 per 
cent.; that in addition to paying this interest, amounting 


to £3,600,000 a year, there would require to be put asice | 
; own benefit. 


a sum of about £3,000,000 a year to pay off the debt in 40 
years ; and that all this is ‘‘ as simple as A BC; while the 


results would be good for the miners, for the general trade | 
Here is a | day, and, therefore, the average wage per ton is at least 6s. | the requirements of the Belfast Harbour Commissioners 


‘The average profit is not more than 6d., the remaining | who have control of the tidal portion cf the river, the pro- 


of the country, and for the nation as a whole. 
bundle of errors. 


AND 50ft. 


The case for socialism, or nationalisation, rests almost 
entirely upon the idea that capitalists take large profits 


out of industry, and use these profits exclusively for their | 


But that is a delusion. 


of our coal, for instance, is 8s. 4d. per ton. The average 


The average value | 


output is one ton per man per day. The average wage per | 


Sectional Elevation of 40°0 beam next curb 
supported on Intermediate Trusses 
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SPANS 


end of the tidal portion of the river, which at this place 
is about 200ft. wide, and has a range of tide of 10ft. at 
ordinary spring tides. As the minimum width which 
could be given to the roadway over the proposed bridge 
to accommodate the anticipated traffic was 30ft., and a 
total clear waterway of 180ft. had to be provided to meet 
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blem of procuring a structure which, whilst being of a 
permanent character, and fulfilling these requirements, 
should not cost more than the sum allotted for the purpose, 
viz., £3000, was not easy of solution. 

A design was prepared by the Belfast city surveyor’s 
staff for a steel lattice girder bridge worked out on the 
most economical lines, and tenders were invited thereon, 
and at the same time tenders were asked for a bridge of 
the same effective width and span in ferro-concrete to 
the tenderers’ own designs, The lowest tender received 
for the steel bridge from a competent firm was £2900, 
while the correspondingly lowest received for a ferro- 
eoncrete structure was £1950. The tender and design 





| height retains the same overall dimensions, but the ends 
| are made triangular to act as cut-waters. The maximum 
| pressure on the gravel when the bridge is fully loaded with 
| the specified maximum live load will be 3.5 tons per 
| square foot. 
| The abutments consist of reinforced concrete piers, 
| 48in. by 42in. under the ends of the main beams, connected 
| by reinforced concrete walls 6in. thick. The wing-walls 
| are designed as reinforced retaining walls with counter- 
forts 10in. wide and floor slabs 9in. thick. The ground 
under the floor slabs was found to be unfit to form a 
foundation for the slabs, and was piled with round larch 
piles, seventeen to each slab. The retaining walls carry 
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Fig. 4—PART SECTION OF 


ultimately selected was that of the Trussed Concrete | 


Steel Company, of? Caxton House, Westminster, with 


which were associated W. J. Campbell and Son, contractors, | 


Belfast, for a ferro-concrete bridge at £2550. The reasons 
put forward as those which decided the choice of this 
bridge were that it contained two important advantages 
which differentiated it from all the others, these being that 
the piers instead of being of ferro-conerete piles were of 
solid concrete in mass and that the footways, instead of 


being cantilevered out from the main under-girder, were | 


carried on the inside of the adjacent under-girder and on 
the outside by substantial parapet girders, which arrange- 
ment allowed provision to be made in the footways for 
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Fig. S-PART SECTION OF DECKING—40ft. SPAN 
gas, water and electric mains, while no such accommodation 
could be provided for with cantilevered footways. 

The bridge which is shown in the engraving, Fig. 1, 
has now been opened for traffic for some little time. It 
is 195ft. long between the river faces of the abutments, 
this space being divided into two end spans of 40ft. each, 
and two centre spans of 50ft. each, each divided by a 
pair of piers 5ft. wide. The width between the insides of 
the parapets is 30ft., which is divided into a carriageway 
18ft. wide, and two footways each 6ft. wide. The piers 
are so placed as to bring the centre of the navigable channel, 
which is 40ft. wide, under the centre of one of the wider 


spans, and the headroom at the centre of these spans is | 
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reinforced parapets in continuation of those of the river 
spans. 
There are three main beams under the carriageway of 
| each span, those of the 50ft. spans being 5lin. deep by 
13in. wide, while those of the 40ft. spans are 42in. deep 
| by 12in. wide. All these beams are reinforced with 
Kahn bars, both top and bottom, the ends of some of the 
top bars being turned down and of the bottom bars up 
| to provide for the shearing stresses, while some of the wings 
of the bars are turned up or down as the case may be for 
| the same purpose as is the usual practice in the Kahn 
system. Rib bar stirrups are added near the supports 
to take up a portion of the shear. All the beams are made 
continuous over their supports by the insertion of con- 
tinuity bars near the top of the supports. The parapets 
| are beams reinforced top and bottom and carry the outer 
portion of the footways. They have a moulded capping 
and plinth and sunk panels on the outside, with piers to 
carry lamp standards. The floor is a concrete slab 7}in. 
thick under the carriageway and 4in. under the footways. 
It is reinforced with Kahn bars in the bottom with top 
continuity bars over the supporting beams, which are 
12in. by 8in. reinforced in the bottom with top continuity 
bars over the main beams. Details of the reinforcement 
of various parts are given in Figs. 3, 4, 5 and 6. 

The centering for the girders and floor slabs was earried 
on 12in. square pitch pine piles about 30ft. long, shod and 
driven to a firm bearing, and was completed for the whole 
length and width of the bridge before the concreting of 
of the superstructure was commenced. When the re- 
inforcement had all been placed in position the concreting 
was commenced on the County Down side of the river 

; at each end of the abutment span, working towards the 
centre of the span, a main girder and the portion of the 
floor slab and beams supported by that girder being first 
completed, then the adjoining girder and the portion of 
floor supported by it, and so on. This left the junction 
lines across the centre of each span at right angles to the 
axis of the bridge and down the centre of the spaces 
between the main girders parallel to the axis of the bridge. 
The parapet girders and the adjoining half-widths of the 

| floors of the footways were concreted simultaneously. 

The carriageway is finished with 1}in. of Limmer asphalt 
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Fig. 6-CROSS SECTION OF BRIDGE THROUGH A PAIR OF THE PIERS 


9ft. 6in. above high water of spring tides. The soffits of 


the girders of these spans are horizontal, while those of 


the side spans are set at a gradient of | in 45 so as to lessen 
the gradient of the approaches, the adjoining ground and 
the streets being considerably lower than the finished 
surface of the bridge. 

Each pair of piers consists of two independent monoliths 
of 6 to 1 concrete without reinforcement, the two being 
connected above high-water level by reinforced concrete 
bracing—see Figs. 2 and 6. Each of the monoliths is 
rectangular in plan, measuring 5ft. in the direction of the 
axis of the bridge by 11ft. in a direction at right angles 
thereto, up to low-water level, The remainder of the 


and the footways with 2in. concrete flagging on dry 
filling, and 8in. by 8in. granite curbs. As it was desirable 
| that provision should be made for carrying an 18in. dia- 
meter gas main across the bridge in the near future, and 
as the available space in the footways would not have been 
sufficient for that purpose, steel hangers have been built 
into the floor slabs so as to allow of the pipes being slung 
in the angle made by the floor slab with one of the main 
beams. The bridge has been designed to carry in addition 
to the permanent load of the structure a temporary load 
of 1 ewt. per foot super, over its whole area, or of a traction 
engine and three trailers on any part of the carriageway 
when the remaining area of the whole bridge is carrying 








a load of 1 cwt. per foot super. When the bridge wag 
completed it was tested in accordance with the terms of 
the specification by covering the carriageway and one 
footway of one of the 50ft. spans with a load of 1 ew. per 
foot super. The deflection at the centre of the main beams, 
under this load was almost exactly jin. for each of the 
three beams and no deflection was observable in the 
loaded parapet girder. The deflection of all the beams 
entirely disappeared on the removal of the load, 








THE SOCIETY OF ENGINEERS. 


TIDAL WATERS AS A SOURCE OF POWER. 
By C. A. BATTISCOMBE. 


At a meeting of the Society of Engineers (Incorporated), held 
on Monday, May 5th, a paper on “ Tidal Waters as @ Sourc» of 
Power ” was read by Mr. ©. A. Battiscombe, the object of the 
paper being to draw attention generally to the commercial 
possibilities of hydro-electric installations in the British |-!es, 
more particularly with regard to the use of the tides. Ajter 
some introductory remarks in reference to tidal intervals and 


the range of neap tides, the author pointed out that in this 
connection the head of water available for actuating tur ines 
could not exceed one-third of the range of minimum tides. {he 
form of installation required for a continuous output of power 
was then discussed, the chief objections to twin installations, 
so placed that the tidal interval at the one would not 
synchronise with the tidal interval at the other, being poinied 
out. An outline was given of the arrangements proposed for 
the constant maintenance of a working head, by means of a 
chamber for the turbines, connected by valves to the tidal way 
and to three reservoirs in which the tidal water might he 
impounded ; and to this was added a description of the proposal 






of sequence of flow between the tidal way and the reservoirs 

It was claimed that the utilisation of the tides for power 
purposes presented few engineering difficulties as far as prin. 
ciples were concerned, but that the real difficulty lay in the 
question of cost, and therefore in the choice of the site and 
in the design of the structural details. 

The expenditure on commercial works that an engineer was 
justified in recommending was suggested, and some explanatory 
remarks were offered in respect of various items given in the 
rough estimate and to the principles governing the economical 
capacity of a proposed installation for any range of tide. The 
rough estimate followed next and the cost of the Board of Tri:ie 
unit, obtained from the proposed installation, was then con- 
sidered from the point of view of supply and demand, both 
from a commercial and a municipal standpoint, on the basis 
of annual expenditure over a period of fifty years. The paper 
concluded by insisting on the importance of regarding the supply 
of fuel as a matter that concerned the whole nation ; that the 
demand for combustible fuel was continually increasing, and 
that coal being practically the only fuel found in England, it 
would be mere folly to neglect any other available source of 
energy whereby the present rate of its consumption might 
be sensibly reduced. It was submitted thet not only could the 
tides be utilised as a constant source of power, but that, taken 
in conjunction with the power that could be derived from fresh- 
water rivers, their utilisation would be a great gain to the com 
mercial and industrial interests of the United Kingdom. 








LEAKS IN THE AssovAN Dam.—It has been pointed out to 
us that in using the word “ apron,”’ in our last issue, for the 
structure built in front of the Assouan Dam in order to thicken 
it, we opened the way to confusion, as the pert officially known 
as the “apron” is the floor on to which the sluices discharge. 
We employed the word to avoid the use of “ the thickening,” 
an altogether horrible term, which has unfortunately received 
official sanction. 

THe InstiruTIoN or Exvecrrican ENnGirnerrs.--We have 
received from the Institution of Electrical Engineers the follow 
ing list of names of authors and titles of papers’ which will be 
discussed at the joint meeting to be held in Paris from the 
2Ist to the 24th inst., by this Institution and the Société Inte: 
Electriciens :—-M. Gratzmuller, ** High-tension 
Continuous-current Traction ;” Latour, “ Single-phase 
Traction ;” M. Julian, ‘The Electrification Schemes of the 
Chemin de Fer du Midi;” Mr. A. N. Mazen, “‘ The Electrifica- 
tion of the Paris Suburban Lines of the State Railway ;*’ Mr. 
H. Parodi, “‘ Railway Electrification Problems in the United 
States ;*’ Mr. J. B. Damoiseau, “ Petrol-electric Motor Trains ; ” 
Mr. J. S. Highfield, ** Long Distance Transmission of Electric 
Energy (Continuous Current) ;”? M. M. Leblane, ‘‘ Long Di-- 
tance Transmission of Electric Energy (Three-phase Current) ; ” 
and Mr. W. Slingo, ‘“‘ Automatic Telephony: Application of 
Mechanical Devices to the Assistance of Manual Operating in 
Telephone Exchanges.” 

Roap Direction Posts.—A competition for the design for 
direction posts and plates is announced by the Organising 
Council of the International Road Congress which is to be held 
in London next month. The Council invite competitors to 
submit drawings and models of various types of direction post< 
and plates with a view to obtaining the means of most effectu- 
ally indicating the different routes at various junctions, both on 
rural and urban thoroughfares. In preparing suggestions it 
is necessary to study the best size, shape and materials for the 
posts, also the style and colour of lettering and any information 
which, in the opinion of the competitors, the post should contain. 
Preference will be given to those competitors who design a 
direction post and plates that can be best adjusted to suit the 
varying conditions existing on the roads of this country ; that 
can be cheaply manufactured and maintained, easily erected, 
soundly constructed and visible at a sufficient distance. Prizes 
to the total of- £35 will be awarded to the competitors who in 
the opinion of the Council proffer the most practical and simple 
suggestions on the above lines. Particulars and rules of the 
competition may be obtained from the hon. secretary, Mr. 
W. Rees Jeffreys, Queen Anne’s Chambers, London, S.W., 
to whom all models, sketches, memoranda, &c., must be sent 
not later than June 19th. 

INSTITUTION oF Crvi. ENGINEFRS.—At the annual genera! 
meeting of the Institution of Civil Engineers held on Tuesday 
evening, April 29th, the result of the ballot for the election of 
officers was declared as follows :—President, Mr. Anthony 
George Lyster, M. Eng. (London) ; Vice-presidents, Mr. Benjamin 
Hall Blyth, M.A. (Edinburgh), Mr. John Strain (Glasgow). 
Mr. George Robert Jebb (Birmingham), Mr. Alexander Ross 
(London) ; other members of Council, Mr. John A. F. Aspinall, 
M. Eng. (Liverpool), Mr. John A. Brodie, M. Eng. (Liverpool). 
Mr. William B. Bryan (London), Col. R. E. B, Crompton, C B. 
(London), Mr. J. M. Dobson (London), Sir Hay Frederick Donald- 
son, K.C.B. (London), Mr. E. B. Ellington (London), Mr. W. H. 
Ellis (Sheffield), Mr. W. Ferguson, M.A., B.A.I. (Australasia), 
Sir Maurice Fitzmaurice, C.M.G. (London), Sir John Purser 
Griffith (Dublin), Mr. C. A. Harrison, D.Se. (Neweastle-on-Tyne ), 
Mr. Walter Hunter (London), Mr. Harry E. Jones (London), 
Sir Thomas Matthews (London), Mr. W. H. Maw, LL.D. (Lon 
don), Mr. C. Morgan (London), Mr. Basil Mott (London), Mr. 
A. M. Tippett (South Africa), Sir Philip Watts, K.C.B. (London), 
Mr. W. B. Worthington, B.Se. (Derby), Mr. Dugald Clerk. 
F.R.S. (London), Mr. Robert S. Highet (India), Mr. Edward 
Hopkinson, M.A., D.Sc. (Manchester), Mr. Frederick Palmer. 
C.I.E. (London), Mr. H. N. Ruttan (Canada). This Counci! 
wil] take office on the first Tuesday in November, 1913, 
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RAILWAY MATTERS. 


Tr is proposed to construct a railway, 19} miles in length, 
between Wharrum on the Malton and Driffield line and 
Hunmanby, @ station next to Filey on the Hull and Scear- 
horough line of the North-Eastern Railway Company. 


‘Yue annual statistical report of the Railway Department 
shows that 1330 miles have been added to the total mileage 
in operation in Canada during the past year, in addition to 
which there are 8826 under construction. The total mile- 
aye in operation is 26,727. The largest increase in operat- 
iny miles for the year was in Saskatchewan, being no less 
thin 633, with Alberta second, with 402 miles. 


THe Greek Government is at present giving great 
attention to the question of improving communication 
in Eastern Macedonia and Epirus, and proposes to link 
up the railway system in South-West Macedonia with 
Salonika by enlarging and extending the lines in Thessaly. 
To this purpose the line from Volo, in Thessaly, to Kala- 
baka, on the Turkish frontier, will be extended to Grevena 
and thence to Sorovitch, where it will join the Salonika- 
Monastir Railway. A branch line will connect Grevena 
and Janina, the route chosen being either via Metzovo 
or Konitza. The Government is also considering the con- 
struction of roads. 

(tug Underground Railways Company has issued the 
following statement :—‘‘ We understand that lovers. of 
Nature, among whom we should wish to be counted, have 
vot the idea that our staff are in the habit of going forth 
with various deadly weapons in order to kill owls and otters 
and other rare and handsome creatures, so as to make a 
museum for the underground railways. In justice to 
ourselves we would point out that this is not the case at all. 
Several times recently it has happened that birds or beasts 
have met their death by accidental collision with trains or 
with live rails, and we have taken the opportunity to 
preserve them stuffed at certain stations in order to call 
the attention of the public to the fact that the underground 
railway is also an overground and country line, and there- 
fore as much at their service for pleasure as for business.” 


A raPER entitled ‘ Self-propelled Cars for Light Rai!- 
ways,” by Mr. J. P. Tierney, was read. before the Dublin 
Local Section of the Institution of Electrical Engineers 
a short time ago. The author first gave a few notes on 
steam motor cars and on direct petrol cars, mentioning 
in the latter case the petrol tramcars at Morecambe and 
a remarkable American car with a special design of body 
described as similar to a racing yacht turned upside down 
with the front end wedge-shaped. Tests had shown, he 
said, that at high speeds a car with a plain front end 
consumed 40 per cent. more power than a wedge-fronted 
car. He next described the car in use on the Central 
South African railways, equipped with the Thomas trans- 
mission gear, where the power is transmitted from the 
petrol engine to the wheels partly electrically and partly 
mechanically. 

THE idea of electrifying the railways seems to have got a 
firm hold of the public mind in Sweden, and much pro- 
gress towards carrying it into execution has been made 
already. The first great step is the electrification of the 
Kiiruna Railway from Kiiruna to the Norwegian frontier. 
This work has been advanced rapidly of late. A start has 
been made with the building of the transformer stations, 
and it is anticipated that the whole line will be opened for 
regular traffic in the course of this year. Satisfactory 
progress has also been made with the line between Stock- 
holm and Saltsjébaden, which is also to be completed this 
year. The State Railways besides have made extensive 
experiments with two Diesel electrical locomotives, which 
have given very satisfactory. results, while five private 
lines have had the question of electrification examined by 
experts for the working out of estimates as to the cost, &c. 


In an article on the ‘‘ Control of Storage Battery Cars 
for Railways,” which appears in the columns of the Electric 
Railway Journal it is stated that even the smallest accumu- 
lator cars in America have two motor equipments, and 
their standard controller connections provide for starting 
the motors in series on the first steps and in parallel on the 
last steps. This gives the same effect as would be obtained 
by connecting the battery in two halves in parallel. Very 
little would be gained by applying less than half voltage 
to the motors, as the principal losses occur when the motor 
connections are changed from series to parallel. The 
problem is, in fact, similar to that of a four-motor car and 
except in very special cases, as where heavy locomotives 
are required to have a very wide range of speed, the con- 
troller connections do not permit starting with four motors 
in series. Furthermore, in trucks equipped with a single 
motor the present general practice is to keep the battery 
in series and secure control by a series-parallel arrange- 
ment of the field. 

THE reorganised Paris tramway system will, states 
the Electrical Review, be chiefly supplied from generating 
stations at St. Denis and de Vitry, but the present com- 
pressed air station at Billancourt will also be equipped with 

13,500-volt, 25-cycle, three-phase generators. Ring mains 
will be carried between the three stations and sub-stations 
will be connected along the sides of the distributing triangle 
thus formed. This arrangement, which is one of the 
characteristic features of the scheme, ensures maximum 
security of supply. The section of the trolley line wires 
is 67 square millimetres in Paris and 87 square milli- 
metres in the outer areas. The axial conduit system has 
been preferred to the lateral conduit owing to the easier 
replacement of the running rails, which are independent 
of the former system. Provision has been made for 
1100 vehicles—representing an outlay of close upon 
£1,000,000—inclaiding 350 motor cars carried by two axles 
on a 11ft. 10in. wheel base; 200 motor cars on bogie 
trucks with unequal wheels; 100 motor cars with specially 
short wheel base—1l0ft. 9in.—and 450 trailer vehicles 
on equal-wheel bogies. The cars will be electrically 
lighted and heated, and a few metal filament lamps, 
supplied by a small battery, will provide emergency light- 
ing on each car should the main current supply fail for 
any reason. The Villette-place, Nation, and Auteuil- 
St. Sulpice routes are already electrically operated, and 
part of the old accumulator system has been converted 
to trolley working, and is now operated more rapidly and 
economically than before. 








NOTES AND MEMORANDA. 


TuHE On. Pietro Bertolini, Italian Colonial Minister, has 
dispatched an answer to the request for information made 
by the British Government announcing the construction 
of a large harbour at Tripoli and of another at Bengasi, 
capital of Cirenaica. The communication adds that the 
first part of the Tripoli works will be completed at the 
end of October. They were begun in 1912 and on the 
completion of the project the new colony will have a har- 
bour capable of receiving ships of any tonnage. 


A SIMPLE method for avoiding the annoyance of rusted 
iron patterns is*suggested by a writer in the American 
Machinist. He gives them a coat of beeswax, which also 
makes the patterns leave the sand more freely, saving 
time in the foundry and producing a better grade of 
casting. The wax will adhere better if the pattern is 
a little rusty, and it is well to let it_rust before applying 
the wax. The pattern should be heated just enough to 
melt the wax when applied, care being taken not to melt 
any solder there may be on it. The wax should be 
rubbed all over the pattern with a brush to fill up the 
holes, &c., and the surplus then removed and the pattern 
left in a cool place until perfectly cold. It is best to rub 
the pattern with a stiff bristle brush to make it smooth 
and glossy. Large patterns can be warmed up in a core 
oven before applying the wax. 


AccorpDInG to the Iron and Coal Trades Review a process 
has been patented by Mr. Henry D. Hibbard, the object of 
which is to utilise manganese steel scrap without material 
loss of the manganese present in the scrap. If steel scrap 
containing from 1] to 14 per cent. manganese were charged 
and worked in the ordinary way in open-hearth furnaces, 
nearly all the manganese would have to be oxidised before 
any carbon can be eliminated. This loss can be avoided 
by melting the manganese steel scrap while it is covered 
by a bath of decarburised iron. The latter protects the 
iron from oxidation while fusion is proceeding. The, 
ordinary charge of an open-hearth furnace can, for instance, 
be worked down to 0-15 per cent. carbon, and the man- 
ganese steel scrap thrown into this bath, or the scrap can 
be heated in the furnace to not more than red heat and 
then be covered with molten iron of the above carbon 
content. When using an electric furnace the scrap, again 
heated to not more that red heat, can be covered with 
molten iron, and the melt completed by the application of 
the electric heating element. When producing manganese 
steel the small unavoidable loss and the manganese 
required by the iron have to be added in the form of ferro- 
manganese, 

A PAPER on the technical analysis of coal was read on 
Friday, April 25th, at a meeting of the Manchester section 
of the Society of Dyers and Colourists by Mr. D. Brownlie, 
who pointed out that the annual consumption of coal in 
this country for steam raising was 43,000,000 tons, most 
of which was bought in an unscientific way. If the coal 
were bought on rational lines a saving of from 7 to 10 per 
cent. could be effected. Technical analysis enabled con- 
sumers to buy coal according to its heating value, the 
amount and quality of the ash, and the percentage of 
water, volatile matter, fixed carbon and sulphur which it 
contained. Mr. Brownlie commended the oxygen bomb 
type of calorimeter as the one which gave the most accurate 
results. Owing to the wide variation of boiler plants, Mr. 
Brownlie said experience was needed to find out how best 
to utilise the results of the analysis. He suggested that 
coal contracts should be fixed on a sliding scale, and pay- 
ment made according to the heating value—a certain 
standard being fixed and a greater or lesser price paid as 
the quality of the coal rose or fell above it. This method 
had been adopted by some large firms and municipal 
corporations, and he thought it would come more and 
more into use. 


Durine the flood at Louisville, states an American 
contemporary, the water rose considerably above the 
windows and doors of the electric power station of the local 
electric lighting company. Floods, however, are not 
uncommon in Louisville, although that of this year was 
unsurpassed as regards volume, except by the famous 
floods of 1884. Hence the engineers of the power station 
were prepared to combat emergencies of this kind and 
adopted an ingenious method of making the doors and 
windows watertight, and of preventing the power station 
from floating away, because of its buoyancy when sur- 
rounded by water. A part of the equipment of the power 
station is an ice manufacturing plant, and as the water 
rose in the streets refrigerating coils connected with this 
plant were laid around the edges of the windows and doors, 
whose chinks were filled with sawdust. After the sawdust 
became saturated with water it was frozen by means of 
the refrigerating coils and thus the inflow of water was 
prevented. To counteract the tendency of the station 
building to rise when immersed to the depth reached by 
the water, some water was permitted to run into the base- 
ment as ballast. During the flood communication with 
dry land was maintained by a number of rowboats moored 
to the chimneys. 

A SERIES of tests conducted by the British Fire Preven- 
tion Committee on asbestos cement corrugated roofing are 
of considerable interest, and demonstrate the need for 
further research in the direction of improving roof cover- 
ings of the class examined as well as customary methods of 
support. Of the experimental roofs tested, four were 
covered with the asbestos material laid on boarding, in 
two others the covering was carried on purlins, and in two 
more the ends of the covering sheets were bedded on the 
walls. Roofs Nos. 1 to 4 (32 deg. pitch) were tested by 
placing a fire of limited area on top and allowing it to burn 
for periods of 30 to 45 minutes with water test in two in- 
stances. In every case the covering developed cracks of 
more or less serious character, and the boarding was 
readily ignited. Roofs No. 5 and 6 (45 deg. pitch) were 
tested by fire in close proximity to the covering for 60 
minutes, water being applied to No. 5 roof after the fire 
test. The results were that one of the sheets in this roof 
was broken away along the lower edge and to some extent 
brittle, and that two holes were formed in one sheet of 
No. 6 roof, where also one of the purlins was considerably 
charred. Roofs No. 7 and 8 (68 deg. pitch) were tested 
similarly to the two previously mentioned roofs with 
generally similar results. 











MISCELLANEA. 


A VicTorIAN pipe factory has secured an order for steel 
pipes to the value of £250,000 from Bombay. This is an 
instructive example of the development of Australia as an 
industrial country, showing that the Commonwealth's 
manufacturers are now competing in the markets of the 
world as well as supplying the home demand. 





WIRELESS communication was established during the 
past month between Taplow, Buckinghamshire and 
Shirely, near Croydon, by the London Wireless Telegraphy 
Company of the Royal Engineers (Territorials) as part of 
their Easter training. The detachment at Shirley was 
with the headquarters of an imaginary invading army, 
and the men at Taplow were attached to a cavalty brigade 
operating in Berkshire and Buckinghamshire. Constant 
messages were exchanged between the army wireless field 
stations employed at the two places. 


AccorpiIne to an American contemporary the steel 
smoke stack of the electric light plant at Canton, Pa., 
100ft. high, recently needed painting. The fireman made 
a sort of kite or parachute which snugly fitted inside the 
stack. He attached a string to the parachute, the draught 
in the stack carried it and the string with it up through the 
stack and out, the parachute coming down outside the 
stack, A small rope was next tied to the string and pulled 
up, and finally a rope strong enough to hold a man. Then 
tackle was arranged to haul up a man to do the painting. 


THE Post-office has issued particulars of the improved 
and extended time service which is now offered to the 
public. The Greenwich time signal will be transmitted 
once daily to master clocks at distributing centres, from 
which hourly signals will be transmitted to subscribers, 
who will provide their own wiring and clocks. The charge 
is £6 per annum for a single subscriber, £3 each to a pair 
of subscribers, and £2 each to three or more subscribers 
on one circuit within a radius of two miles from the dis- 
tributing centre. Under the new system twenty circuits 
from the Central Telegraph Office suffice for the whole 
country, instead of 200 circuits formerly required. 


THE Swiss Beznau Electricity Works is constructing a 
line for the transmission of power to the Ronchamp coal 
mines, near Belfort - The line is 84 miles long and will 
transmit some 6000 horse-power at a pressure of 70,000 
volts, three-phase. The very long average span of 650ft. 
will be employed, with steel towers weighing from two to 
three tons each, and suspension insulators according to 
the most recent American practice. Power will later by 
taken from the Olten-Gésgen station, now under construc- 
tion. The line passes through territory of three countries, 
Switzerland, Germany (Alsace-Lorraine), and France, via 
Anwil, Leistal, Miinchenstein, Waldighofen, Niedersept 
and Belfort. 


Tue Admiralty has reserved an area of land of about 
316 acres in extent in the neighbourhood of the naval 
base at Rosyth, to be used for the housing of its employés. 
The development will require to conform to the town plan- 
ning scheme which has been prepared by the Burgh of 
Dunfermline, as and when approved by the Local Govern- 
ment Board for Scotland. A few machinery contractors’ 
men. will commence work of erection of machinery during 
the present year. Their number will gradually increase, 
and augmented by dockyardmen and others engaged at 
the submarine depot and in the preparation of the vard 
for work, may reach 500 men by 1916. From thence up 
to 1918 there will be a further increase of numbers up to 
2500. Between 1918 and 1920 there may be engaged at 
the naval base between 2500 and 5000 employés. As 
Rosyth develops it may become the home of the families 
of a considerable number of married men belonging to ships 
making their headquarters in the Firth of Forth, but no 
definite information of such an expansion can be given at 
present. 

Axsovt fifty years ago there was a considerable nickel 
industry in Norway, but when the richer ores, such as 
those of New Caledonia, were put upon the market, it 
became impossible for the Norwegian low-grade ores to 
compete, and all the nickel works were gradually closed. 
Two or three years ago, however, the Christiansand Nickel 
Refining Works were built, and last year the company 
kept two mines at work, extracting from them about 
29,500 tons of ore. This was treated, in the first instance, 
at the Evje smelting works, and reduced to a kind of matte 
of nickel and copper. In addition there were also smelted 
at the works some 3000 tons of nickel ore imported from 
Greece. Afterwards the matte was sent to the refining 
works at Christiansand and reduced to 400 tons of pure 
metallic nickel and 200 tons of pure copper. The refining 
plant has been extended with the view of enabling it to 
deal with the production from a third nickel mine, at 
which work has been begun. A special smelting plant 
has been erected at this mine for the first treatment of 
the ore, and it is estimated that the production of nickel 
and copper will now be doubled, bringing the annual 
quantity up to 800 tons of pure nickel and 400 tons of 
pure copper. The total number of men employed will 
be 500. 

In addition to the appropriation for defraying the 
expenses of the current work and operations of the depart- 
ment of terrestrial magnetism, the trustees of the Carnegie 
Institution of Washington, at its annual meeting last 
December, set aside £20,000 for the purchase of a site and 
erection of a building for the department. After an 
inspection of various sites, one embracing about seven 
acres, situated in the district of Columbia, near Rock 
Creek Park, was finally found suited for the purpose, and 
has now been purchased. According to Nature, the build- 
ing will be about 52ft. by 101ft., and will consist of two 
stories and a basement. It will contain adequate facilities 
for office, laboratory work, and instrument shop, and will 
be ready for occupation early in 1914. The magnetic 
survey yacht Carnegie left St. Helena on April 9th bound 
for Bahia, and is expected to return to her home port at 
the end of the year, thus completing the three years’ 
circumnavigation cruise be in June, 1910. After 
leaving Bahia she will once more call at St. Helena, and 
proceed next to Falmouth, where she is due early in Sep- 
tember. It will be recalled that the Carnegie made 
Falmouth one of her chief ports on the cruise of 1909, 
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INQUIRIES. 


““ ELEOESSER” STEEL DRIVING BELT. 


Sir,—Can any of your readers inform me where I can obtain a steel 
driving = known as ‘‘ Eleoesser” ? L. G. B. 
May 5t’ 





HACK SAW BLADES BRANDED “JUNIOR” SCHUTZMANKE. 

Sir,—Can any of your readers inform me of the maker's name or 
importers of hack saw blades branded “ Junior” a cme marae ? 

May 5th. «BC, 
SLATES AND SLATE PENCIL MACHINERY. 

Sir,—Can any of your readers inform me where I can obtain machinery 
for making slates and slate pencils, such as are used in schools? 

May 7th. B. 8. P. 
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Long-distance Wireless Telegraphy. 


In another column we summarise the report which 
was issued last week by the Advisory Committee 
appointed by the Postmaster-General to report on the 
respective merits of the existing systems of wireless 
telegraphy. The Committee was instructed to 
devote its attention in particular to the capacity of 
the various systems for continuous communication 
over the distances required by the Imperial Chain 
of Wireless Stations, with which it is proposed to 
encircle the Globe. It is probable that no stronger 
or more able men could have been chosen than the 
five members composing the Committee. They are 
all men of the first eminence in their professions, and 
of whose integrity there can be absolutely no question. 
As regards their impartiality no one reading the report 
can have two minds ; and hence all the more import- 
ance will attach to their findings. It is probable, 
however, that the report will not be received by 
everyone with equal favour. The members of the 
Committee must have worked exceedingly hard to 
accomplish all they did, and they are to be congratu- 
lated on the fact that they presented their report 
after the lapse of but little more than two-thirds of 
the time actually allotted to them. Having regard 
to the positions they all hold and to the busy lives they 
all live, we venture to say that this zeal displayed 
in the public service is highly to be commended. 

The requirements of the proposed Imperial Chain 
are that the apparatus employed should be capable 
of transmitting continuously day and night over 
distances of between 2000 and 2500 miles. It is not 
to be wondered at, therefore, that the Committee 
should have asked the various wireless telegraphy 
companies to show whether their respective systems 
could do this or not. As a matter of fact, whether 
from shortness of the time available or because of 
inability, no company but the Marconi Company 
actually demonstrated the ability of its apparatus 
to transmit messages on a commercial scale over 
distances of even a thousand miles, though the 
Telefunken Company claims to have transmitted 
by night over a distance four time as great. From 
the Clifden Station of the Marconi Company messages 
are being sent as a matter of business to Glace Bay 
across some 2300 miles of the Atlantic Ocean. Yet, 
although communication is practically continuous, 
there are, to use the words of the report, “ no doubt 
periods when signals become very weak, and even 
occasional periods when no signals can get through.” 
Such partial or complete failures are not, of course, 
caused by any inherent defect in the Marconi appara- 
tus. They are due to well-recognised phenomena 
and would occur with any system. It is practically 
certain, however, that, with higher power than there 
is at present at Clifden, continuous service could be 
maintained over distances of 2300 miles or even 
more. In this connection we may remark in passing, 
the Committee is certainly wise in suggesting that for 
the purposes of the Imperial Chain stations more 
powerful than any yet erected should be employed. 
Even with these it is feared that there may be inter- 





ruptions in tropical regions. Now, seeing that the 
Marconi Company was alone capable of demonstrating 
its ability to fulfil, more nearly than any other 
company, the conditions of the Imperial Chain pro- 
posals, it might have been imagined by some that the 
Committee would have recommended that to this 
company should be entrusted the work of equipping 
the necessary stations. But the Committee has not 
taken this view. While fully realising the qualifica- 
tions, not only as regards scientific matters but also 
concerning questions of organisation and commercial 
management, of the Marconi Company, it is of opinion 
that in some respects it would be better for the 
Government itself,—‘‘ acting for that purpose under 
the best technical and scientific advice which could 
be obtained,”—to undertake the construction and 
equipment of the necessary stations. This, in itself, 
is not a direct recommendation, but taken in con- 
junction with the later parts of the report it would 
clearly appear to be the Committee’s opinion that the 
Government should do the work. It is also evident 
that the Committee wishes the Government to allow 
itself an absolutely free hand to adopt, use, or dis- 
continue the use of any apparatus as it sees fit, and 
to employ such appliances or combination of appli- 
ances, whether belonging to one single company or 
not, as will give the best results obtainable. 

It must be admitted that there is a great deal to be 
said for the position which the Committee has taken 
up. It maintains that wireless telegraphy is very far 
from having reached finality. It holds that it is, 
on the contrary, in a condition of rapid development 
and that considerable improvements in practically 
every portion of the necessary apparatus are to be 
looked for in the near future. Further than this, 
although it is not said in so many words, it may be 
inferred that in the Committee’s opinion a system 
embodying features of two, or possibly more, of the 
systems at present at work, would operate more 
efficiently than does any one system alone. There 
are several indications which point to this view as 
being correct and it would appear to be upheld by 
the manner in which the Committee asserts that 
a Government department would be at liberty— 
on payment, of course, of remuneration—to use 
patented articles in a manner not possible to the 
private individual. We return to this point below, 
but meanwhile we may observe that the Committee 
has certainly not definitely recommended any one 
system. It has said in effect : “ Equip your stations 
with the best combinations of existing apparatus 
which the best obtainable scientific experts can devise, 
and then, while using them for business purposes, 
still go on experimenting and trying everything 
you can till you get something better.” This, 
from a scientific standpoint, we take to be a sound 
suggestion. There could be no use in binding the 
Post-office to employ one system to the exclusion of 
all others if better results could be obtained by the 
combination of two or more systems ; or in allowing 
it so to construct its stations that any improvement 
which might be introduced in the future could not 
be adopted, or only adopted with much difficulty. 
But, in order that such proposals as are put forward 
may be successful, the enterprise must be entered into 
in the proper spirit. The Post-office must, in the 
first place, realise that it is of paramount importance 
to have as permanent officials and advisory helpers 
the very best and most experienced experts obtainable. 
To do this will necessitate the payment of high salaries. 
Then it must be prepared to go on experimenting and 
to try every possible appliance which its advisers 
consider likely to prove of value. Its policy, if the 
best results are to be obtained, must be progressive, 
and it must not rest content even if it can, under all 
circumstances, get distinct messages through; it 
must endeavour to get them through more distinctly 
and more quickly. There is only one possible rift in 
the- lute which we can foresee. Is it quite certain 
that there will be no trouble with the patent rights ? 
In this country there will be none ; but there will be 
difficulties—of which the Committee would seem to 
be unaware—in both Egypt and the Straits Settle- 
ments, and possibly elsewhere. Whether or not 
these would be too weighty to overcome are questions 
on which the Government will doubtless satisfy itself 
before deciding definitely upon what course to 
pursue. 


Shipyard Workers’ Dispute. 


AGAIN we appear to be on the brink of war in the 
labour world; there has been for some time past 
a seething unrest among workers in shipyards, 
only too painfully evident to experienced eyes, and 
this is always the precursor of trouble. As is well 
known, there is not now any working agreement 
between the Boilermakers’ Society and the Ship- 
building Employers’ Federation, and advantage seems 
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to have been taken of this opportunity by the riveters 
employed in six shipbuilding yards on the upper 
reaches of the Clyde to make a holiday demonstration 
on May Ist, when about 10,000 men dropped their 
tools for no apparent reason except the unconvincing 
one, given by the men themselves, that they wished 
to call attention to their dissatisfaction with the 
existing piece-work price list, and to show that they 
were in earnest in demanding revision of it. As 
there was to be a meeting of the Rates Committee 
of the Clyde Employers and the men on the same 
day to consider this very matter, the excuse seems 
somewhat thin. The effect of this unexpected 
stoppage, which took place just before the time 
appointed for the meeting, was to make the em- 
ployers refuse to meet the men’s representatives at 
all, and-the meeting was therefore not held. It is 
only fair to the men’s society officials to say that the 
cessation from work was not officially sanctioned, 
but took place without the authority of the Executive 
Council of the Boilermakers’ Society, and without 
the assistance of, or even recognition, by the district 
delegates ; but it shows the temper of the men when 
such a widespread action is so incontinently entered 
upon. 

It is almost impossible to resist the suggestion that 
a flimsy excuse was made for a May Day holiday, 
and as corroborative evidence of the tendency 
lightly to break time which is complained of by the 
employers, the incident is significant, for the men 
resumed work on the following morning. There is 
among the riveters another grievance besides the 
general demand for a revised price list, but the two 
are closely bound together; it is the request of the 
holders-on for an advance in their proportion of the 
pay of the squad. Hitherto the men with the big 
hammers have received 9d. forevery 1s. earned by the 
riveters, but these men now demand 10}d. instead, 
and the Boilermakers’ Society has promptly handed 
on the burden to the employers by requesting a 
4 per cent. advance of rates to meet it. The employers 
naturally refuse to give this advance, because the 
actual division of the price paid for riveting between 
the individual members of the squad is, they con- 
sider, a matter for adjustment between the men 
themselves. The National Conference so far agreed 
to this as to modify the demand to 2} per cent., 
and forthwith proceeded to put the question of pro- 
cedure to the test of a ballot in the following form :— 
‘Are you in favour of giving the Shipbuilding Em- 
ployers’ Federation one month’s notice that unless 
a special advance of 24 per cent. on piece-work 
riveting rates is paid all over members in federated 
firms will cease work ?”’ The ballot has been taken, 
but the result not yet made public. It is reported, 
however, that the vote is in favour of a strike. So 
much for the Boilermakers’ Society, and it is unsatis- 
factory enough. The other branches of shipyard 
workers are represented by the Standing Committee 
of Shipyard Workers, and these branches are in their 
turn demanding a 5 per cent. general increase of 
wages. The matter was fully discussed at Carlisle 
by the Standing Committee and the representatives 
of the Employers’ Federation, a good deal of heat 
resulting, for the men and the masters do not see eye 
to eye in this matter. The employers pointed out 
that there had already been three advances; that 
the trade boom seemed to be over; that the men 
lost money by broken time; and that it was to the 
interests of the men themselves that the status quo 
should be maintained, so that the industry might go 
steadily on and not receive the inevitable check which 
trade disputes would assuredly cause. They suggested 
that the men should postpone their demand for three 
months, by which time they were sure that it would 
be clearly seen that the advance was not justified. 
The men, on the other hand, would have none of this ; 
they quoted the increased cost of living and the 
congestion of work under construction in the ship- 
yards—forgetting, probably, that the increased cost 
of living is a direct result of the increased demands 
of labour. The final result was that no arrangement 
could be come to, and the Standing Committee pro- 
ceeded to put its case also to the touch of the ballot. 
In doing so it asked the men to give calm considera- 
tion to the questions put before them ; it urged them 
to take to heart the charge of broken time which the 
employers had made, and to remove the irritating 
cause of such complaints. The members of the 
societies represented by the Standing Committee 
are asked to vote in favour of either (a) accepting 
the employers’ proposal for three months’ delay of 
the whole matter, or (6) giving notice to cease work in 
order to enforce the demand for an increased rate of 
wages. The result of the ballot will not be known 
until the end of the month, and circumstances may 
occur even yet to modify the attitude on both sides ; 
but at present the parties to the dispute are uncom- 
promising in the positions they have taken up. 








It is therefore possible that we may have a united 
strike of all the shipyard workers, in spite of the fact 
that the Boilermakers’ Society and the Standing 
Committee are acting independently of one another, 
and no worse thing could befall the industry at the 
present time. Work is plentiful, and wages are good 
as they stand ; the losses involved by a strike would 
be out of all proportion to the balancing gain, even if 
the strike were ultimately successful. Is it too much 
to hope that the men will listen to counsels of peace 
and vote for the delay of three months asked for ? 
There is a Chinese adage which says that there is 
always plenty of time to cut one’s throat, and it seems 
peculiarly applicable to the case as it stands now. 
Nothing is to be gained by an exhibition of rebellious 
temper, with consequent inability to judge fairly 
the question at issue. The unfortunate thing is 
that the results of a suicidal policy would not be con- 
fined to the societies themselves, but would involve 
thousands of other workers who have no grievance 
with the conditions of their employment, and this 
should weigh heavily in the balance towards a sane 
and reasonable decision. 


Power Plant for Textile Mills. 


As most of our readers are aware. there has during 
recent years been a great deal of controversy in Lan- 
cashire regarding the means of driving the machinery 
in textile mills. Until the last decade or so there was 
practically no rival of any consequence to the steam 


- engine as the prime mover for this purpose, but things 


have changed, and no matter how conservative he 
might be, anyone proposing to build a new mill 
either for spimning or weaving would now have 
to weigh carefully the arguments for and against the 
employment of steam used either in the reciprocating 
engine or steam turbine, gas or oil power, and electrical 
power. To commence with, it is quite safe to assert 
that the modern steam engine as used in the mills of 
Lancashire ranks amongst the finest examples of 
mechanical engineering in existence. Both in design 
and workmanship the mill engine leaves nothing to 
be desired, while as regards reliability it will certainly 
compare favourably with any other known form of 
prime mover. Although, however, reliability is a 
sine qua non in mill driving, other considerations have 
to be taken into account in these times of severe 
competition, namely, the cost of power and the 
quality and quantity of production. Under the first 
of these heads the crude oil engine and the gas engine 
with producer plant and sulphate recovery process 
have strong claims to advance, while on the grounds 
of quality and quantity of production electricity 
must be reckoned with. With regard to the use of 
electrical power, the textile manufacturer has the 
choice of two alternatives. Either it can be used as 
a means of transmitting and distributing the power 
generated at the shaft of a prime mover in his own 
generating station, or it may be a source of power in 
itself when purchased at so much per unit from 
outside producers, as is frequently done in Lancashire 
at the present time. In the first case it acts in con- 
junction with the prime movers of whatever kind, and 
in the second case it plays the part of arival. Many 
inducements are offered to the proprietors of new mills 
by the public companies which supply electricity: 
In some of the most competitive areas where the 
demand is high 0.5d. per unit may be taken as an 
average figure for a fair load on the regular cotton mill 
load factor of 25 to 30 per cent. For specially good 
loads we have heard of even lower prices being 
accepted. By adopting an outside supply the mill 
owner is, of course, enabled to spend more capital 
on remunerative machining, and he also eliminates 
from consideration all matters not directly concerned, 
such as engineering details, fuel costs, &c.; and he 
can run any portion of his mill separately without 
having to operate the main generating plant, but in 
the case of a large mill it will be found generally more 
economical to generate power on the premises. 

It was with a view to obtaining, if not a clear 
decision as to which is the best method of 
generating and utilising the power generated 
by the various means mentioned, at least some 
reliable data for the guidance of mill owners that 
the Textile Institute—a comparatively new but 
thoroughly ‘live’ society—decided to form a permanent 
committee to study the subject and collect all avail- 
able information relating to the subject. Three of 
its number—experts in the different branches— 
were requested to write papers dealing with the several 
sides of this much-debated question. The papers 
were read and discussed at the autumn conference at 
Hawick last year, and were briefly reported at the time 
in THE EnartnEER. The authors were then given time 
to reply to the discussion through the medium of the 
Society’s journal, and these replies were again the 
subject of discussion at the meeting of the organisa- 





tion held in Manchester last Friday. “ Steam 
Power ” was treated by Mr. George B. Storie ; “ Gag 
Power ” by Mr. T. Roland Wollaston ; “ Oil Engines ” 
by Mr. Frank Carter; and “ Electrical Power” py 
Mr. J. F. Crowley. The papers form admirable 
treatises, and throw considerable light on their 
subjects. Mr. Storie, who was responsible for that on 
“ Steam Power,” in his reply last week, gave some use. 
ful figures with regard to frictional and other losses jn 
the transmission of power from the prime mover 
to the machine, both in the case of the mechanical 
and electrical drive. In the former the power jg 
transmitted through ropes, whilst the electrical drive 
is arranged on the group system, with the motors 
coupled direct to the line shafts, the current ing 


generated in the mill’s own power-house. The total 
loss given for the mechanical drive is 27 per cent, 
made up as follows :—Engine, 10 per cent.; ropes, 
3 per cent.; shafting and belts, 14 per cent. Fo: the 


electrical drive the author makes out the total Josses 
to be 40 per cent., made up as follows :—Engine, 10) per 
cent.; generator, 7 per cent.; cable, 1 per cent; 
motors, 10 per cent.; shafting and belts, 12 per cent, 
Thus an advantage for the mechanical drive amounts 
to some 13 per cent. on this heading, which is pro- 
bably pretty close to the mark, although the rope 
losses are perhaps under-estimated by Mr. Storie 
for average conditions. In the case of a weaving shed 
or spinning mill having one main shaft, however, by 
coupling the engine direct this loss would be entirely 
eliminated. There would also be a reduction in the 
electrical driving losses if ring frames were driven by 
individual motors, which can be obtained with etti- 
ciencies as high as 85 per cent. By dispensing with 
the shafting and belts in the ring room the saving in 
favour of the individual drive compared with the 
group drive would be 7 per cent. A further 3 per 
cent. saving would also be made by substituting a steam 
turbine for the engine. The question then asked is : 
Would the increased production due to installing the 
electrical drive give a sufficient return on the addi- 
tional capital outlay involved to pay for the extra 
power required and show a substantial gain over the 
mechanical drive? According to Mr. Crawley, 
who advocates the use of electrical power, the answer 
is ‘‘ Yes,” although he admits that in the case of a 
high-class modern rope-driven mill, so far as the main 
drives are concerned, the saving is largely hypotheti- 
cal. It would appear that the case for electric driving 
then rests chiefly on the steadiness of drive, resulting 
in higher maintained speeds, increased production 
and improved quality of product. In the case of 
the spinning mule, for instance, which is perhaps the 
best example, the advantage of electric operation 
seems well proved. The power curve of a mule 
shows a remarkable peak, while during a portion of 
the cycle the load falls away to a value much below 
the average. The mule load in a mechanically driven 
mill affects the running of every machine connected 
with the shafting from which the mules are operated, 
and the momentum of the engine and of all shafting 
connecting the mules to the engine is depended 
upon to steady the drive of the mules themselves ; 
hence the difficulty of maintaining a constant speed 
during the “draw” or actual spinning portion of 
the mule cycle. On the other hand, with the indi- 
vidual drive provided by the electric motor the speed 
fluctuations result from the variation in the load of 
the mule itself, and would therefore follow the cycle 
of operations of the mule. It would also seem that 
a steadier turning moment and increased production 
result from the application of the motor drive to 
ring spinning frames and looms. The case for the 
producer gas engine was very well introduced by Mr. 
Wollaston, who specially emphasised the advantages 
of this type of prime mover when operated in con- 
junction with by-product recovery. Of the by- 
products sulphate of ammonia and tar,the former is, 
of course, the more valuable, and the amount obtain- 
able from each ton of coal is stated to be about 
90 lb., worth at the present time about 11s., or practi- 
cally as valuable as the coal from which it is obtained. 
But the short working day in cotton mills is not 
favourable to the attainment of the best results in this 
direction. Nor can the addition of an ammonia 
recovery plant be recommended in connection with 
engines of less than 700 horse-power. In the case, 
however, of a large firm having several mills close 
together, or, better still, firms carrying on the various 
processes of spinning, weaving, bleaching, dyeing, an¢ 
printing,a central power station using producer gas 
engines to generate electric energy and having the 
by-product recovery process can certainly be con- 
sidered both a practical and paying proposition. 
The Diesel engine has not been very extensively 
adopted in this country for textile mill driving, 
but in India, where coal is dear, there are many mills 
operated by engines upto 500 brake horse-power. 
The power is in most cases transmitted to the mill 
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shafting by means of ropes, but there are cases in 
which this engine is used for generating electricity. 
As regards economy in fuel consumption and entire 
absence of stand-by losses, the Diesel engine compares 
most favourably with the other prime movers. 

wo deductions seem possible from the papers and 
discussions. First, that electric power from outside 
sources will have to be sold even more cheaply than 
is at present if it is possible to compete with power 
venerated on the spot by up-to-date plant, either 
using steam, gas, or crude oil. Secondly, that increased 
production and, perhaps, better quality of work are 
effected by the adoption of electric motors used 
either for group or individual driving ; but whether 
the advantages so gained are sufficient to compensate 
the mill owner for the extra capital outlay involved is 
not. yet decided. 





THE ROYAL SOCIETY’S CONVERSAZIONE. 


On Wednesday night of this week the Royal 
Society held its usual Conversazione at Burlington 
House, Piceadilly. As is customary on the occasion, 
there was an extensive and varied display of scientific 
exhibits. The celebrated Piltdown skull discovered 
recently at Fletching, Sussex, and regarded as repre- 
senting a new genus and species of Hominid was 
shown by the keeper of the Geological Section of the 
British Museum, and naturally attracted a very con- 
siderable degree of attention. Elsewhere, Mr. C. V. 
Boys demonstrated his ‘‘ Rainbow Cups,”’ an interest- 
ing and beautiful development of his well-known 
work on soap bubbles. Professor Norman Collie and 
Mr. H. 8, Patterson exhibited the apparatus where- 
with they had detected the presence of neon and helium 
in hydrogen after the passage of an electric discharge 
at low pressures through the latter. This pheno- 
menon, rightly or wrongly regarded as demonstrating 
the “ birth of the atom,” created, it will be remem- 
bered, considerable sensation a few months ago, both 
in scientific and popular circles, when it was first 
described in a paper read before the Chemical Society. 

Of the exhibits of interest more particularly to the 
engineer the first to attract attention was that of Sir 
John Thornycroft, who showed a model illustrating 
the effect of a compound cross sea on vessels of 
various rolling periods. 

In the model a plane glass surface is supported on 
three points, two of which move vertically and the 
third is stationary. In the vertical motion of each of 
the two moving supports four simple harmonic 
motions are combined, and the phases of motion in 
the two differ by a quarter of their time period, and 
produce in the moving surface a symmetrical motion, 
resembling that of a small portion of a complicated 
sea in which similar waves are crossing at right angles. 
The object of the model is to show the effect of this 
combination on vessels of different rolling periods, 
and to demonstrate that in such a cross sea the direc- 
tion in which a vessel is pointed makes no difference 
in the rolling angle. Vessels are represented by 
rolling cylindrical dises which, on a smooth surface, 
have little resistance to rolling motion. The model 
also illustrates how much the rolling depends on the 
period of the waves corresponding with the natural 
rolling period of the vessels. 

Mr. Dugald Clerk exhibited his apparatus for the 
determination of the volumetric heat of air, carbon 
dioxide, nitrogen, and flame in the cylinder of an 
internal combustion engine. The investigation in 
which this apparatus is being employed deals with 
gases at low and high temperatures and gives values 
between 100 deg. Cent. and 1000 deg. Cent. Laws of 
cooling have been investigated, and the remarkable 
effect of turbulence on the rate of flame propagation 
in engines has been demonstrated. Specimens of the 
optical diagrams were shown, together with the 
optical indicator used and the micrometer measuring 
instrument for reading the diagrams. It was these 
researches that Professor Bertram Hopkinson referred 
in his recent Royal Institution lectures on ‘‘ Recent 
Gas Engine Research Work.” 

Mr. M. O’Gorman, of the Royal Aircraft Factory, 
showed some instruments for aeronautical work 
and for research on aeroplane stability. These 
instruments were :—-(1) A ripograph, a device intended 
to record velocity, roll, pitch, yaw and the correspond- 
ing movements of the controls on a continuous 
photo-strip ; (2) a velometer whereby the speed 
through the air of aeroplanes and airships can be 
indicated ; (3) a trajectograph, an instrument to 
record the path through the air of aeroplanes; (4) 
an air distance recorder or log, giving the miles passed 
through the air by aircraft ; (5) a recording accelero- 
meter; (6) an airship and aeroplane instrument 
board complete ; and (7) a tautness meter, by means 
of which the pull on a wire can be measured without 
altering or cutting it, or putting fixtures on the wire. 

Mr. J. D. Fry exhibited a micromanometer capable 
of detecting differences of pressure of the order of 
one-millionth of a millimetre of mereury. The differ- 
ence of pressure to be measured is applied to the two 
sides of a stretched membrane; the centre of the 
membrane by its displacement twists a mirror which 
is suspended in a special manner, the pressure differ- 





ences being indicated by the deflection of a spot of 
light. The manometer is calibrated by connecting 
the two sides of the membrane to the lower ends of 
two columns of air at different temperatures; a 
series of known pressures can be obtained by inclining 
the air columns. 

Dr. Rosenhain and Mr. Ewen, of the National 
Physical Laboratory, showed some specimens illus- 
trating the behaviour of metals at relatively high 
temperatures. In researches on the intercrystalline 
cohesion of metals their behaviour at temperatures 
near their respective melting points has been examined 
by these gentlemen, both by heating in vacuo and by 
mechanical tests. The volatilisation which occurs 
in many metals at temperatures below their melting 
points results in the formation, on previously polished 
surfaces, of patterns corresponding to the structure 
of the metal. This constitutes a process of vacuum 
etching. Specimens of silver, iron and copper thus 
treated were shown under the microscope. The 
multiple twinning of silver was also shown in this 
way. The view that the crystals of a metal are held 
together by an amorphous intercrystalline cement 
leads, they point out, to the conclusion that at suffi- 
ciently high temperatures such a cement will be 
weaker than the crystals themselves, even if these are 
very weak and ductile. Consequently, at a suitable 
temperature, all metals should be brittle and should 
break by intercrystalline fracture without plastic 
deformation. Such brittle fractures of lead, tin, 
aluminium and bismuth were shown. For the study 
of these fractures specimens consisting of very large 
crystals were prepared, and some of these were shown 
as illustrating interesting features of crystalline 
orientaticn on a large scale. 

The Underfeed Stoker Company, Limited, showed 
a CO, thermoscope, a self-contained pocket instru- 
ment for the thermometric analysis of carbonic acid 
gas in furnace and other gases. This instrument 
operates by measuring the heat of reaction between 
CO, and dry pulverised caustic alkali. The essential 
parts are three in number, namely :—(1) A cylinder 
fitted with a plunger for obtaining a measured 
quantity of the gas mixture and subsequently passing 
it through. (2) A cartridge-shaped receptacle con- 
taining pulverised caustic soda in which the heat 
reaction occurs. (3) A thermometer with its bulb 
constructed to jacket the cartridge. The heat of 
reaction causes the mercury column of the thermo- 
meter to rise; the extent of this rise observed on a 
specially calibrated scale gives the percentage of CO, 
in the mixture. 

On the ground floor, Mr. R. E. Gillmor demon- 
strated the construction and working of the Sperry 
gyro compass. This compass obtains its directive 
force from the earth’s rotation in accordance with 
the well-known law of rotating bodies to the effect 
that such a body, if appropriately suspended, will 
place its plane of rotation coincident with that of 
any angular movement to which it is subjected. To 
be efficient the inventor of this compass claims the 
gyro compass must be so suspended that there is 
almost an entire absence of friction about the vertical 
axis, while at the same time forces must be impressed 
upon the wheel itself about the horizontal and vertical 
axis to cause the wheel to rotate into the plane of 
the earth’s rotation. In the Sperry compass both 


i . . . 
are accomplished by suspending the gyroscopic or 


sensitive element from a’ stranded wire, the top of 
which is held in a frame surrounding the sensitive 
element and made to follow it by a system of electrical 
contacts controlling a motor which drives the frame. 
This results in relieving the sensitive element of all 
the work of turning, so that its movement about the 
vertical axis takes place with, it is said, an almost 
entire absence of friction. The system comprises 
a master compass, which is placed in a well-protected 
position in the ship, and repeater or auxiliary com- 
passes, which are operated by the master compass in 
a manner similar to that which is familiar in connec- 


‘tion with electric clocks. 








OBITUARY. 


ROBERT STEELE. 


WE regret to have to announce the death on the 
2nd inst., from pneumonia, after only a few days’ 
illness, of Mr. Robert Steele, the well-known naval 
architect and consulting engineer. Mr. Steele. was 
a great-grandson of the founder of Robert Steele and 
Co., shipbuilders, who started business in 1786, at 
yreenock, and became world renowned for their. 
steamships and famous China sailing clippers. He 
was born in Greenock on November 28th, 1859, and 
was educated at Mostyn House, Cheshire, and at 
Merchiston Castle School, Edinburgh. In 1877 he 
was apprenticed to Robert Steele and Co., of which 
firm his father was then a senior partner, and 
working through the different departments became 
assistant manager soon after finishing his apprentice- 
ship. 

Mr. Steele then went abroad for some time, and 
shortly after his return to Scotland in 1887 he was 
appointed manager of A. McMillan and Sons’ ship- 
yard at Dumbarton, but was soon made managing 
director. In 1889 he began practice in London as 








consulting engineer and naval architect, which he 
continued until his death. He was recognised in 
the Admiralty, commercial and arbitration courts, 
as a sound and reliable expert, and acted on 
behalf of the Admiralty in the Olympie and 
Hawke collision case. He had in a similar manner 
represented many British and foreign underwriters 
and owners, including the Royal Mail Shipping Com- 
pany, Atlantic Transport, Hamburg-American, La 
Veloce of Genoa, and Laesx of Hamburg. He was 
also consulting engineer and adviser to the South- 
Eastern and Chatham Railway. 

Mr. Steele was a member of the Institution of Naval 
Architects, of the Institution of Mechanical Engineers, 
of the North-East Coast Institution of Shipbuilders 
and Engineers, and of the Institution of Marine 
Engineers. 








LITERATURE. 





The Technology of Iron Enamelling and Tinning. By 
Julius Griinwald. Translated from the German by 
Herbert H. Hodgson. London: Charles Griffin 
and Co., Limited. 1912. Price 6s. net. 

This book, as explained by the author in the preface, 

is a collection of sixteen articles which have appeared 

in various technical journals, and are mostly of a 

popular nature. This being so, it is not surprising to 

find much repetition and a quantity of mere wordy 
padding, which has the effect of aggravating the serious 
reader. Thus, when we come to such a sentence as 
that on page 14, ‘* The time we live in is one of adver- 
tisement,’’ we are inclined to think that the author 
believed in this, especially as he so frequently refers 
to the expert ; and, indeed, at the end of the preface 
he gives a long list of subjects on which he is prepared 
to advise clients. The book is hardly suited to the 
earnest student, as it lacks continuity; a desideratum 
in a text-book. The expert, however, can hardly 
fail in the course of its perusa] to gain some informa- 
tion. In a general way, however, short summaries 
are ill-adapted to the expert’s needs, and it must not 
be overlooked that good digests of what is going on 
are to be found regularly in the technological journals, 
which fountains of supply are supplemented by the 
published transactions of specific societies. The 
subject of enamelling is, of course, a very important 
one, and it is certainly somewhat surprising that we 
in this country take such a very low place in the scale 
of European countries as far as the manufacture of 
enamelled goods is concerned. Enamelling in some 
form or other, the author tells us, is carried on in 

about 227 works in Germany, Austria-Hungary with 47 

works coming next. Then we have Belgium, France, 

Switzerland and other countries with a few works, and 

finally England and Roumania with one each. The 

why and wherefore of our humble position in the list 
does not come under discussion in the book, and is 
therefore outside the scope of this review. The fact, 
however, of our position may be emphasised, as it is 
probably not generally known to what an extent we 
are dependent upon the Continent, especially Ger- 
many, for the enamelled iron goods so largely used in 

Great Britain. With regard to the one English works, 

which is situated in the Birmingham district, this 

may be the only concern strictly comparable with the 
large German and Austrian works, but we may say 
that enamelling to customers’ orders and, what appears 
rather singular, at customers’ risks, is carried out at 
several other works in the Birmingham district. The 
works established in the Manchester district some 
twenty years ago closed down years since, and, to the 
best of our knowledge, the industry has not been 
started in any other quarter. Our deficiencies as 
regards manufacture, coupled with increasing de- 
mands for enamelled goods from a variety of sources, 
and, moreover, for enamelling that will prove satis- 
factory for certain new purposes, are matters that 
have been brought seriously to the notice of the 
newly-formed Institute of Metals, which body has 
appointed a special committee to report upon them. 

To return more particularly to the text, and more 
or less at random, we may mention Chapter X. as 
containing much important matter under the heading 

“The Calculation of the Chemical Composition of an 

Enamel from the Mixed Raw Materials.” On the 

whole, this strikes us as the best chapter in the book, 

though it again is somewhat discounted to any but 
the expert by the observation on page 21: “‘ A caleu- 
lation based upon analysis of the raw materials to be 
mixed in practice is generally unreliable and valueless 
in consequence of the many possible combinations.” 
Then, in dealing with the defects of kaolin and the 
advantages of clay, it certainly seems inadequate to 
say that “the difference between kaolin and plastic 
clay lies in the different properties of the clay sub- 
stance in kaolin and clay, especially from a physical 
point of view.” Surely sufficient investigations have 
been made on kaolinite and its ‘allies to have 
warranted a more detailed account of what he himself 
calls “‘ indispensable” clay. The interesting histori- 
cal chapter on purple of Cassius would, in our opinion, 
have been more valuable if the older theories had been 
shortened and the newer investigations, by means of 
the ultra-microscope, considerably extended, as here 
again the student is only partially informed, and the 
expert annoyed. On page 59 and elsewhere we are 
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told that ammonium carbonate decomposes at the 
fusion temperature of the enamels into carbon di- 
oxide and ammonia; surely such a statement is 
superfluous to a degree. An interesting chapter is 
that dealing with the pickling processes, though we 
think that the author favours the various electrolytic 
methods without adequate grounds ; it must not be 
forgotten that whichever way the current is sent there 
will always be occluded hydrogen due to local action, 
a feature which militates against pickling when high- 
tension steel wires and similar materials are treated. 
In Chapter XII. we have a useful summary of the 
methods employed for the recovery of metallic tin 
from tin waste. Special reference is made to the 
extent of this industry in Germany and the United 
States, where the acid and alkali bath electrolytic 
processes are largely used.. We are reminded as 
we write of the existence of this industry in England 
by a letter-weight of solid tin stamped R.B.W., which 
lies on our table, forming a memento of the occasion 
when we visited the large works at West Bromwich, 
where the electrolytic recovery of tin is in operation. 
An important commercial point to which the author 
draws attention is the greater tenuity of the coating 
of tin on the iron as compared with past times. In 
Chapter XIIT. we have a general review offlead, with 
special reference to saturnine poisoning. Most people 
in this country have had their attention called to the 
lead glaze question in the potteries, its associated 
dangers having been the subject of inquiry by a 
Parliamentary Committee. It is regrettable that no 
efficient substitute for lead has been found for the 
pottery trade, and it is satisfactory to learn from our 
author that matters are different in the enamel 
industry, as no lead whatever enters into the ‘com- 
position of anenamel. With regard to the prevention 
of lead poisoning among workpeople, we should like 
to see the system of the interchange of workmen on 
Gangerous jobs more largely adopted. At the large 
Government lead smelters in Bohemia the furnace- 
msn have two weeks on and four weeks off—being 
put on other work—the general health rate being 
decidedly good for the lead industry. On page 116 
it is stated that lead glance—known in England as 
potter’s ore—is used containing 86 to 91 per cent. 
lead. As the purest lead glance contains 86-6 per 
cent. metal, the 91 per cent. glance used in Germany 
-must contain some metallic lead, unless some error 
has crept into the text. 

The final chapter on the educational training of 
managers for enamel works is so comprehensive in its 
demands, and correctly so, that it forms a criticism 
of the book,_and leads us to the conclusion that while 
the author knows his subject well he has not alto- 
gether done himself justice in collecting these 
periodical articles and publishing them in book form. 


Nigeria and its Tin Fields. By Albert F. Colvert. 
Pages, 4}in. by 7}in., xvi. and 488, with numerous 
illustrations. London: Edward Stanford. Price 
4s. 2d. 

Tuts book gives an interesting account of a corner of 

the British Empire that has recently attracted a 

considerable amount of attention in certain sections 

of the @#gmmunity. 

It is-pointed out that Northern and Southern 
Nigeria’ are dependencies of only a dozen years’ 
standing ; up to that period a large proportion of the 
territories was unexplored and inhabited by hostile 
natives. Yet in little more than a decade of British 
rule extensive areas have been traversed by railways, 
systems of administration have accomplished the 
pacification of savage races, order has been produced 
out of chaos, and with perfected sanitation in addition, 
white people are enabled to live and work in com- 
parative safety in a climate previously acknowledged 
as deadly. 

By dint of searching every accessible source of 
information and culling therefrom, with due acknow- 
ledgment, the author has been able to present the 
picture of growth and development of the Nigerias 
set forth in this volume. Starting, historically, 
with an expedition undertaken in 1788 to discover 
the mouth of the river Niger, the aspirations and 
the fate of this and subsequent bold and brilliant 
enterprises of a similar character, are briefly alluded 
to, but at sufficient length to show what dangers and 
thrilling incidents those who undertake such work as 
this must be prepared to face. Especially when 
encountering cannibals, devil-worshippers and such 
like, it has been found that ‘‘the Martini carbine 
represents the olive branch, and the voice of peace 
is most attentively listened to when it speaks by the 
mouth of the machine gun.” Peace having been 
achieved, the development and progress of these 
countries became possible; various commodities 
indigenous to the districts, such as palm oil, rubber, 
maize, shea butter, cotton, cocoa, piassava, mahogany, 
ebony and copal, have received attention, both as to 
proper regulation of their production and of their 
preparation for the market ; whilst for many of these 
the export trade has been created. 

It is not surprising to find that to cope with this 
industrial progress railways and docks have already 
been built. We are told of “the Nigerian 
Dry Dock and Engineering Company, equipped with 
formidable plant, a brass foundry, a lathe that will 
take a shaft of more than 20ft., and a dry dock that 
can accommodate a coast boat of 800 tons burthen.” 
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Some 1000 miles of railway seem already to be in 
working, and extensions contemplated; in this 
direction we observe “‘ a sensational piece of work was | 
accomplished when the world’s record for telescopic | 
track laying was beaten,” by a mile, on one day, when 
64 miles of main line were laid. Roads have also 
been constructed, and, of course, the river transport | 
facilities have not been overlooked. 

Turning to the mineral possibilities of these 
countries, the natives themselves, it seems, have 
quite a trading aptitude, and some technical skill, 
for they have prepared for the market salt, iron, 
lead, tin. Primitive furnaces are mentioned in the 
book as still at work; but in addition to these 
modes of working the present methods are, of course, 
mentioned ; and “ brass is worked in most provinces.” 
The deposits of tin stone, however, are those that 
have attracted the most attention; they receive 
commensurate notice in the book, and from page 184 
onwards the matter consists, as far as we have seen, 
of particulars relating to various companies engaged 
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The apparatus consists essentially of a direct-acting 
hydraulic pump and is entirely automatic in its action. 
Connection is made to the 700 lb. per square inch main 
by means of an armoured hose and to the machine to be 
tested by a short length of steel tube. The working 
cylinder with the working valve on the top of it can he 
seen on the right of the illustration. Water from thie 
pressure main being admitted to this cylinder through the 
working valve drives the working ram forward, and the 


| front end of the working ram enters the pump barrel 


being, of course, made smaller in diameter to do so—and 


delivers water through the delivery valve. When the 
end of the stroke is reached the working valve, which is 
of the servo-motor type and is actuated by a tappet, cuts 


off the pressure and puts the working cylinder in connev- 
tion with the exhaust. The pump barrel is always in 
connection with the pressure main through a back pressure 
valve ; therefore when the working cylinder is connected 
to the exhaust the pressure water enters the pump barre!, 
drives back the working ram, and fills the pump barrel 
for the next stroke. At the end of the return stroke thie 
working valve is reversed by the tappet and the cycle is 
repeated. 
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in mining operations in Nigeria. Moreover, a large 
number of reproductions from photographs amply 
illustrate the letterpress. 

The story of brisk activity that the perusal of this 
book reveals is of the kind we usually associate with 
the work of citizens of the United States; it is 
pleasing to have it recorded about ourselves. 








PORTABLE INTENSIFIER. 


A HANDY intensifier has been designed by the Hydraulic 
Engineering Company, Limited, of Chester, for testing 
to high pressures where ordinary hydraulic pressure is 
available. The machine shown in the accompanying 
illustrations is designed to work from a 700 lb. per square 
inch main and to be used for testing up to 5 tons per square 
inch. 








The method of operation is as follows :—The intensifier 
is connected to the machine to be tested and to the 
hydraulic pressure main. The stop valve shown on the 
right of the illustration is closed and the one in the centre 
is opened. This allows water to pass from the hydraulic 
pressure main directly into the machine under test, in 
order to fill it with water and to bring the pressure up to 
that of the hydraulic main. The stop valve on the right 
is then opened and the intensifier starts and pumps up to 
the required pressure. By nearly closing the stop valve 


| the ram can be made to creep as slowly as may be desired, 


thus raising the pressure very gradually. A relief valve 
is provided to let the pressure down. 

The intensifier is mounted on wheels as shown and weighs 
complete 6cwt. It can easily be moved about by one 
man. The working cylinder and ram are of cast iron and 
all valves are of gun-metal. The pump cylinder and valve 
box are made from one steel forging. Special attention 
has been paid to accessibility, so that all parts can be 
readily got at. 
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THE PRODUCTION OF SOUND STEEL INGOTS 
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ON THE PRODUCTION OF SOUND STEEL BY 
LATERAL COMPRESSION OF THE INGOT 
WHILST ITS CENTRE IS LIQUID.* 

By BENJAMIN TALBOT, Middlesbrough. 


INTRODUCTION, 


_IN presenting this paper the author has accepted the invita- 
tion of the President of the Institute, given at the last meeting, 
to make public the results of his work, and although the research 
is not completed, interesting and valuable data have, he believes, 
been obtained. 


* Iron and Steel Institute, 
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Dr. Stead communicated to the Institute at the last meeting 
the results as he had seen them, but of necessity could only 
speak very generally, as it was in the discussion of Sir Robert 
Hadfield’s able papers upon the same subject, that Dr. Stead 
used the information to give substantial proof of his theory 
as to the cooling and crystallisation of steel from its liquid to 
its solid condition. 

This work is really a continuation and a development of the 
research carried out in the United States, which the author 
had the honour of presenting to the Institute under the title 
“Segregation in Steel Ingots,” in 1905.¢ It was taken up 
again largely owing to the investigation work which has been, 
and is still going on in the United States, with a view to ascer- 
taining if a sounder and better rail could not be obtained at 


+ Journal of the Iron and Steel Institute, 1905, No. II. 
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a reasonable cost. Railroad engineers in America, in order to 
supply the public with its ever-increasing needs, have been, 
and are, revolutionising their rolling stock, increasing its weight 
and power, so that whilst the rail they had was satisfactory 
under the older conditions of service, they now very properly 
desire an article of better quality to satisfy their new demands. 
This general statement is made as this investigation has been 
undertaken to supplement the work going on there in the * 
hope that the data will be a valuable addition to metallurgical 
research. 

The problem of producing a sound ingot is contemporaneous 
with the commencement of steel manufacture, and it is only 
necessary to look at the bibliography published at the end of 
Sir Robert Hadfield’s paper to see that it is a subject of vital 
importance. For the special steel trades the Whitworth and 








502 


THE ENGINEER 





May 9, 1913 





es, 





Harmet processes sre employed, and in the steel casting trade 

use is made of the sink head to fill up the cavity. What is 
desired now is some effective, economical method, which will 
approach the results obtained by the more expensive processes, 

so that the heavy cheap trades may be enabled to supply a 
perfectly sound material—especially rails—free from hidden 
defects. 

Some authorities in America have expressed the opinion 
that the methods tried and proposed up to the present are not 
sufficiently practical or economical, and until this is accom- 

plished think it may be cheaper and safer to discard as much as 
33 per cent. from the top of the ingot when used for rails, so 
that with the small crop from the bottom end the yield of sound 
blooms would only be about 64 per cent. of the weight of the 
ingot. When one considers that this proposal, if carried out, 
means & most serious increase in the cost of producing steel, and 
that whilst perhaps at present it has only been suggested for 
rails, there would be no justifiable reason why it should not 
be extended to axles, sections, and plates used in other engi- 
neering requirements, the economic aspects of the problem will 
be seen to be of great importance. 

The idea of reducing some 25 per cent. more blooms to scrap 
value than is done to-day, which means the increase of ingot 
capacity by this amount if this loss is to be made up, or if this 
is not done, reducing the finished output to this extent, is a 
most serious addition to the cost in every department. If 
some such demand from engineers is within the range of being 
enforced, then, as Sir R. Hadfield says, it is time, indeed, that 
metallurgists bestirred themselves and endeavoured economic- 
ally to solve the problem. 

In the manufacture of steel for the ordinary heavy trades the 
author is afraid that metallurgists and operators have not given 
the ingot casting department the care and consideration that it 
demands. There is no doubt that the question of permitting 
ingots to cool to some indeterminate temperature, without con- 
sidering what this reelly means to the ingot, has not received the 
consideration it deserves in steel manufacture, as this practice 
must mean & variation in segregation and cavities. It is 
clear that we cannot expect the same result from a large number 
of ingots, poured at or about the same time, from a number of 
furnaces, when these ingots are allowed to stand either in their 
moulds or stripped until their turn comes to be charged into 
the soaking pit, as this means a large variation in the time 
between pouring, stripping, and charging into the heating 
furnace of the various ingots. Whilst this practice may not be 
so objectionable in the soft steel trades for such products as 
ordinary sheet bars and billets for fencing wire, nails, &c., as 
no vital tests are required from these, yet a very different state 
of affairs exists when rails, axles, and other sections for engi- 
neering requirements are demanded. 

The use of deoxidisers such as aluminium, silicon, and ferro- 
titanium diminishes segregation and removes blowholes from 
the outer areas, but they ell create a characteristic deep conical 
central pipe, which may affect at least one-third of the ingot. 
We ere therefore in the dilemma of having to sacrifice too large 
@ percentage of the ingot if we use these deoxidisers to such en 
extent es to cause piping steel, for, es before stated, it will put 
a large additional cost on to the finished material. There is 
no doubt, however, if we were to cut off and discard the piped 
area in this class of steel, segregation would be practically 
eliminated in the blooms retained for use, say, 64 per cent. or 
less, of the ingot. 

A normal ingot is bound to shrink when changing from the 
liquid to the solid condition. As the liquid steel runs against 
the cold iron surface of the mould a thin solid shell is imme- 
diately formed which fixes the size of the envelope. This 
solid sbell gradually grows thicker and cannot contract to the 
same extent in the same time as the liquid centre does in solidi- 
fying. If it were practically possible immediately to follow up 
this shrinkage, and by continuous pressure to reduce the area 
of the mould gradually and so reduce the area of the ingot 
whilst it is solidifying, no cavity would be formed. In the method 
of the compression of ingots with liquid centres, which the 
author is now investigating, the casting and cooling of the 
ingots are regarded as skilled metallurgical operations. It is 
necessary to create and to observe a time table between the time 
at which the ingot is poured, stripped, and charged into the 
soaking pit, and its area reduced by the preliminary operation. 
By reducing the cross sectional grea at this time by means of 
lateral pressure, compensation is given for the contraction which 
is taking place within the mass, due to the solidifying and cooling 
that is going on in the centre of the ingot. When this has been 
accomplished the reduced ingot is preferably returned to the pit 
or otherwise kept sufficiently hot for finishing. 

After this preliminary work the element of time is no longer 
necessary as regards effecting the solidity and chemical forma- 
tion in the mass, as the compression of the ingot fixes this, and 
even when kept heated for an indefinite period no change is 
observed in the composition of the finished product, except such 
diffusion as may be expected from the elongation of the ingot 
in rolling into sections of various shapes. The ingot is prefer- 
ably treated with a deoxidiser, such as aluminium, in order to 
create a piping steel, with no blowholes in the outer area. This 
gives a solid outer envelope, which is very important when com- 
pressing the ingot, as blowholes tend to weaken the shell, neither 
are they always eliminated when rolled down. The use of a 
deoxidiser also solidifies the metal earlier, so that the ingot can 
be stripped in less time than if none be used. 

The action of aluminium in solidifying the metal is very 
clearly seen on examining the series of four ingots shown in 
Fig. 1. These ingots, 25in. by 25in. in cross section, weighed 
about 4} tons each and contained about 0.65 per cent. carbon. 
They were charged into the pits in thirty-two minutes after 
teeming so as to have liquid centres for a longer time than if they 
had been allowed to cool off in the etmosphere. They were 
heated up to the usual temperature, and then instead of being 
rolled were allowed to cool off. To ingot A no aluminium has 
been added, whereas to ingot B 2 oz. of aluminium per ton have 
been added. These two ingots have been cut open down the 
centre, and, as will be seen from the photographs, A has a large 
number of blowholes disseminated over the upper third, whilst 
in B blowholes are practically absent, but the typical aluminium 
cavity is plainly seen. Here we have two ingots with liquid 
centres charged at about the minimum time possible for this 
size of ingot, and although the pipe which has formed during 
the time that they were in the furnace is probably somewhat 
less than would have been the case if the ingots had been 
charged sore half hour later, yet there is still a well-defined 
shrinkage cavity formed during the solidification of the ingot. 
This cavity it would have had at the time of rolling down had 
the ingot been rolled instead of being allowed to cool out. In 
ingot B the cavity contained no gas, owing to a perforetion 
having formed in the bridge over the roof of the cavity. The 
other two ingots in Fig. 1, C and D, from separate heats, are 
really only shells from which tbe liquid interior has been pur- 
posely bled immediately after they were stripped, that is, some 
twenty-five minutes after pouring. It will be observed that 
in ingot D, to which aluminium was added, there is a perfectly 
solid envelope, or bottle, with walls 54in. thick, which held a 
liquid centre, and in the normal course would grow thicker 
whilst being heated up in the pit. In the case of the companion 
. ingot C, in which no deoxidiser was used, there is a wall only 
4hin. thick, honeycombed witb blowholes in the top portion 
and with a very thin cap on the top. 

This test goes to confirm the statement which the author 
made in his previous paper on segregation, that aluminium 
does solidify the metal quicker than when none is used, and 
therefore helps to diminish segregation. As might be expected, 


the surface of the inner wal! is lower in carbon, &c., than the 
solid mass, as the purer metal attaches itself to the wall first. 


metal from the top, which had been trapped when the liquid 
centre was being drained, was found. 

In Fig. 2 there are shown the sulphur prints of three ingots 
which have been treated : A with silicon, B with aluminium, and 
C with no deoxidiser. The first of these ingots was 25in. by 25in. 
in section, the other two being 20in. by 25in. They were all 
charged as usual in the soaking pit, and rolled down to 18in. 
by 18in. as in ordinary practice, after the ingot had become 
solidified. The sulphur prints shown in Fig. 2 give the cavity 
and also the usual segregation. In these cases the blooms 
should be cut and discarded to the extent shown by the cavity, 
for if this portion be not rejected a rail rolled from it will not be 
solid. 

In Fig. 3 are shown the sulphur prints of three 25in. by 25in. 
ingots, which have been squeezed and compressed to 18in. by 
18in., whilst their centres were liquid. In A no deoxidiser was 
used, end whilst the cavity does not exist the blowholes which 
form in the envelope, which is solid when compression occurs, 
are not eliminated. In B silicon has been used, and in C alu- 
minium, and the result is the same in both cases, there being no 
cavity and no blowholes, and therefore a solid mass. 

These compressed ingots have been cut through their centres 
longitudinally and the sulphur print reveals a very interesting 
phenomenon. It will be observed that in all three cases segre- 
gation is not found inthe usual place, namely, in the central 
area of the upper portion, but that wherever pressure 
has been applied before solidification of the central portion has 
taken place segregation has been formed upon and in the inner 
wall of the solid envelope, in the shape of a deposit higher in 
carbon and sulphur of somewhat regular composition. It is 
this formstion which has caused surprise amongst some of our 
well-known metallurgists. Dr. Stead has explained it by a very 
beautiful theory, which the author believes Dr. Howe accepts. 
Anyway, whatever theory may be the correct one, we have to 
accept it as a fact that if ingots are reduced in area whilst some 
portion of their centres are liquid this formation occurs, and the 
conical pipe or cavity does not exist as it otherwise would. In 
order to prove that this formation does come from the 
pressure applied while the centre is liquid, two ingots are shown 
in Fig. 4. The ingot A has heen compressed only in its top 
portion, with the result that the usual pipe is practically elimin- 
ated and the segregate thrown into the inner wall, and the centre 
where segregation is usually found is purer than the outer zone. 
The throwing out of the segregate gradually dies away with 
the reduced pressure, and in the bottom portion, outside the 
influence of the pressure, the normal composition will be found. 





Fig. 7—-ETCHED SURFACE OF A LONGITUDINAL CUT 
THROUGH TREATED RAIL 


In ingot B the opposite work has been done, namely, the 
ingot has been compressed on its bottom portion only, and 
no work has been done upon the top. The result is that the 
segregate has been thrown out upon the wall of the bottom por- 
tion and that whilst some closing of the base of the pipe has 
occurred, a cavity still exists, together with the usual form of 
segregation, which collects upon and around the wa'!s of the 
cavity. 

The most important point to settle in reference to this method 
of solving the problem is to determine what this treatment, 
with its characteristic formation, really means to the physical 
properties of the steel in the finished product, as compared to 
what we obtain with present-day practice from the upper por- 
tion of the ingot. 

We have also to consider the extent of this segregation 
and ascertain if it is sufficient in amount to be detrimental. 
Segregation in ordinary steel practically confines itself to the 
non-metallic elements—sulphur, carbon, and phosphorus. 
Fortunately, the percentages of increase in the metallic elements, 
such as manganese and in silicon, do not fluctuate to an 
appreciable extent in a normal good heat of steel. With rails 
made largely by the basic open-hearth process the segregation 
of phosphorus can be neglected, as this element will only average 
about 0.03 per cent., and an increase up to 0.04 per cent. in 
the restricted segregated area is of no moment. 

If we look at the photographs of the sulphur prints of these 
compressed ingots with liquid centres we shall see the black 
line containing the segregated area. The author desires to 
point out that these prints are used as graphic illustrations 
and were purposely made readily to locate the areas of increased 
sulphur percentage, but they are somewhat deceiving and 
unnecessarily alarming to the eve until compared with the 
anslyses. Increases in the carbon and phosphorus will also 
be found in the enriched sulphur area, as these bodies migrate 
together in different percentages. 

It will be observed that the diffused segregated area is very 
small when compared with the erea of the outer solid envelope 
and the purer central portion. It is found that the thick outer 
envelope of ingots to which a deoxidiser has been added consists 
of steel of the normal analysis of the heat, and that the carbon 
in the darker ring averages some 15 to 20 per cent. higher, and 
the sulphur some 35 to 40 per cent. higher than in the normal 
metal, In any case, the place in which the excess is found is 
not so harmful as it is under the usual condition. In ordinary 
practice, where deoxidisers are not added, segregation is erratic, 
the segregate being found in and around the walls of the cavity, 
so that we have the double disadvantage of trying to weld up 
spaces surrounded by very unsuitable metal in the centre of the 
ingot. 

In the cooling and solidifying of ingots we have to contend 
with the forces of nature. We have liquid iron containing a 
few other elements at a very high temperature, consequently 
in @ great state of expansion, and in the best condition therefere 
for absorbing gases. For some trades operators dead melt 


such as silicon, and produce a solid piping steel. In the ordingy 
trades such as we are now primarily considering, the author hay 
heard authorities object to the use of aluminium for reasons apart, 
from the formation of the well-known central Pipe, such as the 
fact that the oxidation product ‘produced by aluminiuin may 
be left in the steel. As the author has been adding aluminiym 
to the top portion of ingots for twenty yeers he can say that he has 
never come across the oxidation product from 2 oz. of aluminium 
per ton enclosed in the steel, and he doubts if it could be found, 
even if there, when added in such small quantity. He does not 
agree with this cbjection, because, so far as producing a good 
surface on sections with flanges is concerned, there is nu com. 
parison between the steel from the top portion of the inyot to 
which aluminium has been added and steel to which no special 
deoxidiser has been added. It is unfortunate that the Pipe 
formation is so large, as the mechanical tests are better and the 
segregation is decreased. 

Fig. 1 be inspected the reason for this is plainly seen, as 
the envelope of the ingot to which aluminium has been added 
is perfectly solid, and consequently will give a perfectly sound 


exterior to the finished article. With the companion ingot, 
however, without a deoxidiser a sound exterior will ot be 
obtained with some sections from the top portion of the ingot 
where the blowholes exist. 

The pipe forms owing to the shrinkage of the metal whilst 
solidifying and cooling and gases collect in the cavity. Ax 


far as the author knows the pipe or cavity formed fro: this 





Fig. 8 


cause is confined largely to the top portion of the ingot, although 
the pipe may at times taper away into the lower half. Fig. 5 
substantiates this view, as the ingot therein shown was made 
with an addition of 2 0z. aluminium to the ton and was then 
inverted whilst the centre was still liquid. It will be seen that the 
cavity which forms in the small end has trensferred itself to the 
big end when this was in the top position. It may be of interest 
to note here the variatisn which occurs in the composition of 
the gas which fills these cavities when the ingot is dumped 
after stripping without reheating, when it is treated with or 
without aluminium, and when it is reheated. 

The following three analyses of gas from three ingots were 
made, the first two being from ingots to which no aluminium 
had been added, end the last from an ingot to which 2 oz. 
of aluminium per ton had been added :— 

1, 2. 3. 


Per cent. Per cent. Per cent. 
Carbonic oxide 5.06 0.0 0.0 
Nitrogen 3.67 4.40 19.34 
Hydrogen 91.33 95.60 80.66 
Total 100.00 100.00 100.00 


In the first of these analyses the ingot wes not reheated in 
the pit and had no aluminium added, whilst in No. 2—from 
an ingot with no aluminium—and No. 3-—with aluminium—the 
ingots were reheated in the pit, and the author suggests, without 
formulating any theory, that this fact may account for the 
absence of any carbonic oxide in the gas from these two ingots, 
while there is 5 per cent. of cabonic cxide in the first, which was 
unheated. It is also worth notirg in regerd to these analyses 
of gases that in the case of the ingots to which no aluminium had 
been added, the percentage of nitrogen is comparatively low, 
whilst in the gas which formed in the cavity in the ingot to which 
aluminium had been added it reaches nearly 20 per cent., or 
about five times higher than in the other two. May not the 
aluminium addition have had some action in setting free this 
nitrogen from its combination with iron ¥ 
From the fact that when an ingot is reversed whilst its centre 
is still liquid the cavity is found in the top portion—that is, 
the big end—the author thinks it proved that cavities will 
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Fig. 9 


elways be found in the top portion of an ingot. In the above 
experiment on the reversed ingot, from enalyses mede on 
drillings taken over the cut open surface, it was found thet 
segregation was not so marked in and around the cavity. ‘bis 
is probably due to the metal not being so fluid at the time of 
reversal and setting soon after. To improve the quality of the 
finished article, such as a rail, it would appear that in solid 
piping steel we have the condition which will yield the result 
if we can only remove the pipe or prevent it from forming. It is 
therefore to this problem that metallurgists end others skilled 
in the art should direct their attention. If we do not have solid 
piping steel we have no solid outer envelope, but steel with 
blowholes in some portion of this area, and blowholes and cavities 
in the centre of the upper portion of the ingot, with segregaice 
collected around these central cavities to an increased amount. 
The rail produced from such steel will not be so good as the 
rail produced from the solid steel, since the outside wearing 
surface will be softer and will contain some rolled-out blow- 
holes, and will, moreover, have a hard and impure core due to 
the segregate, which may not be thoroughly welded together ; 
consequently the best results in actual wear cannot be expected. 
Whilst failures in the heads of rails are more numerous in the 
United States than from other causes, yet trouble is also 
experienced in that country with base failures. These, accord- 
ing to Mr. Cushing, are due to longitudinal seams in the base, 
and it appears probable that some of these seams result from 
the blowholes in the outer strata. This difficulty from blow- 
holes will be overcome if we use steel with a solid outer envelope, 
as shown in ingot B, Fig. 1. 








In the bottom portion of the shell, ingot D, some segregated 


their steel, but they invariably use some powerful deoxidiser, 





In order to settle the question of the effect upon the finished 
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rail of the lateral compression of the ingot whilst its centre is 
still liguid, very careful and extended tests have been made on 
many rails. As the drop test is the most reliable and effective 
practical test, this has been chiefly used. The rails were rolled 
from ten 4}-ton ingots compressed with liquid centres taken 
from ten different rail heats of various analyses, sections, and 
epevitications. A drop test of each rail was obtained from the 
top to the bottom of each ingot in order to see if any practical 
differences could be observed in the deflections obtained, and also 
to ascertain if the rails would stand the standard drop test 
without breaking when taken from all positions in the ingot. 
These ten ingots produced sixty-seven rails, and no breakages 
under the drop occurred. The deflections were very satisfac- 
torv. if there had been any inherent physical weakness due 
to the compression of the ingot whilst the centre was liquid there 
would have been a number of breakages, as it is a severe test to 
subject every rail made to the drop test. 

Krom the results obtained from the rails rolled from these 
ten ingots it was found that the yield of good merchantable 
rails of first quality was slightly over 88 per cent. on the ingot, 
and as these contain no pipe or segregation in the centre but only 
a segregation to @ known harmless amount in a well-defined 
position, such rails are more satisfactory both as regards yield 
and quality than those made by ordinary every-day practice. 
in, so far as the author’s experience goes, no such product 











as a defective or second quality rail will be produced due to any 
surface defects, such as torn flanges and seams, as these do not 
exist in rails made from steel treated in this manner, so that there 
is thus a distinct saving in manufacture. The average weight 


of bloom scrap from the cogging mill over the ten ingots was | 


4.68 per cent. on the ingot, and this is satisfactory. The rail 


crop averaged 4.06 per cent. on the bloom, and as this rail crop | 


scrap in the particular rail mill used will be practically the same 
from all kinds of sound blooms, the 88 per cent. of good merchant- 
able rails and the 4.68 per cent. of bloom crops are the two 
important points to consider. 


Fig. 6 shows photographs of the etched sections from the 


bottom end of some of these rails rolled from two pressed ingots 


with liquid centres, the one set being a flat-bottom rail and the | 


other a bull-head rail, A being the bottom end of the first rail 
and F the bottom end of the last rail in both eases. Etched 
sections have been used, because the polished sections do not 
show the difference in the structure. These etched 
show the solid outer envelope surrounding the sides and the top 
and bottom of the rail. This formation is always found in rails 


sections | 


when made from ingots which have been compressed before | 


their centres have solidified, and the analyses vary over the 
cross section of the rail in a regular manner. As the bottom end 
of rail F is from the solid envelope in the bottom of the ingot no 
distinctive formation is found in it. 
the rails obtained from the above-mentioned ingot are given | 
in the table. 
envelope of the ring of harder metal, which has been forced 
into aud upon the wall of this outer envelope, and the centre, 
which is composed of somewhat purer and softer mete. 

These three strata gradually grade into each other and there 
is no distinct cleavage. Fig. 7 shows the etched surface of a 
longitudinal vertical cut through the centre of rail C, shown 


in Fig. 6. In this view the segregated area or ring shows up in 


much less contrast than in the cross section. 

From rail C of the 90 lb. flat-bottom rails tensile pieces were 
cut from the head of the rail at the spots marked in Fig. 8. 
lhese were machined down to the dimensions given in the follow 
It will | 


ing table and tensile tests made in the ordinary way. 


The full analyses of all | 


These comprise the analyses of the outer solid | 


tests on rails could be made on the whole of the head instead of 
as at present from a test piece machined from a definite part of 
the head. Unfortunately our present machines are not suffi- 
ciently powerful to admit of this being done. As the next best 
alternative, the author has had some rail heads rolled down to 


Mechanical Tests on 884 lb. Bull-headed Rails. 


Dimensions of section of test piece.| Breaking Elongation 








No. of strain, square; per cent. on 
test. inch in tons. 2in. 
Breadth. | Thickness. Area. 
1 Dia. 0.58 | 49.6 15.0 
2 a 0.57 f 45.5 17.0 
3 1.0 0.22 0.220 49.5 15.0 
4 1.0 | 0.26 0.260 48.1 14.5 


lin. square, and has tested the resulting bars in the ordinary 
testing machine, with the results given below. In order to 
determine whether the results obtained are comparable with 





Fig. 1O-ETCHED SURFACE OF A TREATED ROUND 


those obtained from the ordinary test pieces a test piece was 
also cut from the head from another rail from the same cast, 
the results from which are also given. 
Breaking 
strain per Elongation 
square inch. on 2in. 


‘ons. Per cent, 

Ordinary test piece from untreated railhead 58.1 12.0 
Ordinary test piece from laterally com- 

Sea eee 56.1 11.5 
Rail head from untreated ingot rolled down 

ae ee ee 54.5 14.0 
Rail head from laterally compressed ingot 

rolled down to lin. square aS re 54.5 15.0 


In the above case the carbon in the heat was 0.63 per cent. 
and the composition of the rail from the treated ingot is given 


| in Table A, rail C, cf No. 8 ingot. 


Another rail somewhat lower in carbon from a leterally com- 


Scale of Feet 
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be noted that ‘Tests 1 and 2 are from round test pieces and Tests 
3 and 4 from flat pieces. 


Mechanical Tests on 90 lb. Flat-bottom Rails shown in Fig. 5. 
Dimensions of section of test, piece. 


Breaking Elongation 





No. of strain, square) per cent. on 
test. | inch in tons. 2in. 
Breadth. | Thickness. Area. 

1 Dia. | 0.565 | 0.250 60.0 10.0 

2 9» | 0.57 0.255 50.2 12.0 

3 0.99 0.25 | 0.247 59.5 10.0 

1 0.99 | 0.245 | 0.242 50.4 12.0 

| 


Rail C, shown in Fig. 6, and of which a longitudinal vertical 
cut is also shown in Fig. 7, was also made the subject of « series 
of tests by the Brinell method, tests being applied over the trans- 
verse vertical face of the rail in the position shown in Fig. 9. 
The following table gives the results obtained in tons per square 
inch, and it will be seen that there is a very close agreement 
between the tensile strength we should expect from the chemical 
composition of the steel at these various points and the results 
actuelly obtained. 

Another series of mechanical tests was made from a bull- 
headed rail of lower carbon steel, treated by this method from 
test pieces taken at points 1, 2, 3, and 4 in the same position 
as shown in Fig. 8. Tho author has already drawn attention 
elsewhere to the advantage that would accrue if the mechanical 


PLAN 
Fig. 12-ARRANGEMENT OF SQUEEZER 


pressed ingot gave, when the head was rolled down to lin. 
square, 49 tons tensile per square inch and 22 per cent. elongation 
on 2in., whilst a rail from an untreated ingot from the same cast 
gave 49.3 tons tensile, with 19 per cent. elongation on 2in., 
thus showing a very close agreement between the two. The pre- 
paratory compression process has also been applied to ingots 
from soft steel heats for structural purposes, such as bulb angles, 
channels, joists, rounds, &c. The same characteristic structure 
is observed in the larger sections in these shapes, namely, the 
outer envelope, a darker line, and a purer central portion, whén 
the sections are etched. The mechanical tests on these sections 
are found to be quite normal. 

Fig, 10 shows the cross section of a round rolled down from 
an ingot treated by this method, the etched section showing 
the characteristic formation plainly. 

Fig. 11 gives a photograph of the sulphur print of a 6in. by 
3in. joist. In this case it will be observed that, owing to the 
thin section to which this is rolled, the outer envelope and the 
dark line are really absorbed into one, the outer surface of the 
web giving 0.20 per cent. carbon and the purer centre 0.14 per 
cent. cerbon, whilst the root, where the darker area can be 
observed, gave 0.21 per cent. carbon. The pulling tests on 
this section gave :-— 


7.3 tons per square inch. 


Tensile strength 


Elongation Sal > sb ase vets, os, See OR CONE OR Sam. 
Reduction of area .. .. .. .. 57.3 per cent. 
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tion pyrometer, both at the time at which the ingot was stripped 
and also immediately it entered the cogging moulds and the skin 
of oxide dropped off The two following examples will show 
the temperatures obtained :— 

Temperature at stripping and before 1070 deg. C. 

charging into the soaking pit 

Temperature at cogging rolls. . 1155 deg. C. 1180 deg. C. 

The question has been asked, assuming the method to be 
used, how can compression be applied commercially to ingots 
partially liquid in existing steel works? We must always 
remember that we are dealing with physical forces, and there- 
fore if we desire to obtain a certain definite result we must 


1045 deg. C. 





Fig. 11—SULPHUR PRINT OF TREATED JOIST 


obey natural laws, and in this case punctuality in time is the 
important factor. Where fixed open-hearth furnaces are used 
it would certainly need some reorganisation and control in the 
casting and stripping department. In fact, as stated before, 
the happy-go-lucky days in this department will be over, and 
a strict time-table would have to be observed under skilled 
supervision in order to supply the preparatory compressing 
plant in a satisfactory manner. 

The practice of a considerable number of furnaces tapping 
as they like, at the same time, as is common to-day in shops 
containing a large number of fixed furnaces, would be stopped. 
A better sequence in the tapping of the furnaces would be 
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required, and in this, and in cther respects, the 200-ton tilting 
furnace is a more suitable apparatus to use than its smaller 
fixed competitor. There would not be this trouble where 
Bessemer steel is used, as the heats follow each other in steady 
progression. 

To get good results*ingots of, say, 20in. by 24in. or 25in. by 
25in., ranging from 34 to 4} tons, are suitable, although, if the 
method comes into use, larger ingots will be employed in some 
cases. In fact, in this method of treating ingots the increase 


| in weight will be an advantage, as a greater range in the critical 
| time period occurs—that is, the minimum and maximum time 


between which one can obtain the formation and produce a 
sound mass. As heavy machinery would be installed there would 
be a distinct saving in handling larger ingots. The small 
ingot, with the old-fashioned expensive sunk pit, will not be 
used, and casting on cars could be adopted with advantage 
with the use of the overhead stripper system. 
If we consider a moderate output, such as could be obtained 
from @ mill in this country, we can assume that a cogging mill 
will cog down 25in. by 25in. ingots to Sin. by &in. blooms, and 
that it works 107 actual working hours during the week, and, fur- 
ther, that it deals with 1200 tons of ingots per twenty-four hours, 
or 60 tons per working hour, which would give 6420 tons of 
| ingots in the working week. The casting and preparatory 

compression processes would have to keep ahead of this. If 
| it were possible to tap the furnaces regularly it would only mean 
| one 60-ton heat per hour, but the preparatory plant could be 


On some of the experimental ingots compressed with liquid | arranged to take two heats, which may be tapped and poured 


centres the temperature was taken by means of the Fery radia- 


at the same moment; ‘therefore its capacity must be equal to 
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120 tons in any one hour, even if it did no work for the next 
hour. In 120 tons there would be twenty-eight ingots of 25in. 
by 25in. size. It takes about twenty minutes to pour a 60-ton 
heat when using Ijin. nozzle, and large nozzles should not be 
used. To be safe, a 25in. by 25in. ingot, when aluminium is used, 
should not be stripped under twenty-five minutes from the time 
it is poured, as otherwise it may bleed if lifted off the bottom 
plate. 

The heat is run under the travelling stripper under the time 
of twenty-five to thirty minutes, and the stripper will strip the 
ingots in the order in which they were cast in a steady progres- 
sion. ‘The stripper will easily strip the ingots in less time than 
it took to east. Occasionally two heats may have to be dealt 
with at the same time, and in this case the spare stripper will 
help at the work so that uniform time may be kept. Ample 
soaking pit capacity will be provided to find room for the ingots 
#s soon as they are stripped. If a reversing set of rolls be used 
in the preparatory plant to compress the 25in. by 25in. ingot 
down to about 19in. by 19in. there will be sufficient time to do 
this work, seeing that the cogging mill has to roll down the 
19in. by 19in. to 8in. by 8in. For larger outputs a continuous 
set of rolls could be installed for the preparatory process. 

Although the exact minimum time in which an ingot can 
be drawn out of the soaking pit, after its envelope has been 
heated up and thickened, will vary with the size, yet it must 
be left there for a sufficient length of time to permit the shell, 
especially on the top and bottom, to thicken and to become 
sufficiently strong to resist the pressure of the rolls without 
rupture. The range in time between the minimum at which 
the ingot can be drawn and the maximum before the centre 
becomes solid also varies with the size of the ingot. ~ 

On the ten ingots of 25in. by 25in. size, referred to above, 
an average of twenty-nine minutes intervened between the 
time of pouring and stripping the mould from the ingot, and 
an average of fifty-eight minutes from the time of stripping 
the ingot and drawing it from the pit for the preparatory com- 
pression. Fig. 12 shows the ground plan and elevation of sug- 
gested lay-out for carrying out the process. 

From the foregoing it will be seen thet in dealing with ingots 
of 3} to 4 tons weight—which is 2 size which is probably more 
used than any other for rails, lateral compression of the ingot 
is effected at the time when the last portion of the centre is 
liquid. If solidification of the ingot is to be brought about 
by any method of feeding from a sink head then the sink head 
must be kept liquid until shrinkage is complete. . We see from 
the photo of the bled ingot A and B, Fig. 1, that at twenty-five 
minutes aiter teeming the entire centre of this 4-ton ingot was 
still liquid, and the shrinkage had still to occur in this portion 
of the ingot, so that to fill up the shrinkage cavity by any method 
of feeding the ingot must remain in the mould until it is solid 
throughout, the top being kept liquid during the whole time. 

This investigation shows that it is quite feasible to obtain a 
perfectly sound product in finished sections, and that even 
when deoxidisers are used piping can be obviated in such pro- 
duct with only a very small discard in the way of bloom crops, 
by the simple economical preparatory treatment described, 
which treatment results in a considerably lessened percentage of 
scrap as such or as defective material over to-day’s practice, 
and an appreciable increase in the yield of merchantable pro- 
duct, with consequent economy in production. 

It also appears that the typical formation developed by 
laterally compressing an ingot whilst its centre is liquid gives 
more regular and better physical results on all kinds of mechanical 
tests taken from the upper portion of the ingot over those 
obtained in to-day’s practice from the same position in the ingot. 

The foregoing results and conclusions are based upon the 
investigation of more than one hundred large ingots, and the 
author has no hesitation in saying that anyone following the 
method he has outlined with ordinary care will be able to obtain 
similar results on ingots of approximately the same size. The 
investigation has extended over several years and has necessi- 
tated a vast amount of detailed work. 

In conclusion the author wishes to express his thanks to those 
members of the Cargo Fleet Iron Company’s staff who have so 
whole-heartedly assisted him in this investigation, and to Dr. 
Stead, who hes so kindly carried out for the author the Brinell 
tests given in the paper. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


Correspondents.) 





SUPERHEATED STEAM: ITS EFFECT UPON 
CYLINDER POWER IN PRACTICE. 


Srir,—For my part, I fail to see that Mr. King has added to 
our knowledge at all as to the action of superheated steam in 
the cylinders of locomotives. He has been at considerable 
pains to demonstrate what is already a well-known fact, namely 
that the expansion line of superheated steam falls more sharply 
than that of saturated steam, with a correspondingly greater 
drop in temperature and pressure. In other words, for the 
same cut-off, the work done by the expansion of superheated 
steam is less than that done by the expansion of saturated steam. 
The higher the initial temperature of the steam—1.e., the greater 
the degree of superheat—and the shorter the cut-off, the greater 
will be the loss due to the drop in temperature and pressure, and 
the steeper will be what Mr. King appropriately terms the “ heat 
gradient ’’ between admission and exhaust. Such being the known 
behaviour of superheated steam, how can Mr. King maintain 
that he has reversed all preconceived ideas of superheated steam 
as an economical motive fluid in the cylinder? The question 
ix, does this drop in temperature and pressure, at the cut-offs 
ordinarily employed, really signify ? Clearly it does not, judg- 
ing by the results obtained with superheater locomotives in this 
country, and in my opinion, Mr. King has vastly exaggerated 
the importance of this point. 

Again, I cannot conceive that there is anything derogatory 
or unpractical or unscientific in employing larger cylinders in 
superheated steam locomotives. For Mr. King to say that this 
expedient conceals the real fact that the power development 
is really less with superheated steam is to imply that this method 
is @ very lame one—a suggestion with which I cannot agree. 
Where Mr. King is wrong is, I think, in separating the boiler 
from the engine. The primary object of superheating is to 
enable large cylinders to be used instead of relatively large and 
heavy boilers. If, therefore, it is possible with superheated 
steam to increase the power of an engine by augmenting the 
piston area for a given sized boiler, and at the same time to 
lower the steam pressure—proportionately to the increase in 
cylinder diameter—the combined result is manifestly a highly 
satisfactory one, against which no sensible objection can be 
urged. 

Finally, in saying that his new theory “ rejects entirely the 
present universally accepted theory that superheated steam 
increases power in the cylinder,” Mr. King suggests that the 
advocates of superheating claim that such steam, per se, and 
without adding to the piston area, does augment the power. 
Personally, I have never seen any claim to that effect advanced ; 
seeing that superheated steam during expansion does rather less 
work than saturated steam at the same cut-off, it is clear that an 
increase in power can only be obtained by employing (1) a higher 
steam pressure, or (2) bigger cylinders. The latter alternative is 
the one more usually adopted, because it enables comparatively 
low boiler pressures to be used in many cases. If the required 

wer can be obtained with such lower pressures it can surely 

truthfully said that superheated steam does permit a reduc- 





tion in steam pressure without sacrificing power or efficiency. 
What objection there can be to using bigger cylinders to secure 
this reduction I know not. With setureted steam, as Mr. King 
is aware, relatively large non-compound cylinders have never 
been successful, for the reason that the boilers could not supply 
them with sufficient steam. Yet the same boilers, if equipped 
with superheaters, would have generated a!l the steam required. 
In short, it may not unfairly be said that, indirectly, super- 
heated steam does increase the cylinder power, since it is pos- 
sible in all ordinary cases to augment the cylinder diameter 
relatively to the capacity of the boiler and thus to obtain more 
work for a given coal and water consumption than could otherwise 
be obtained from the same boiler —a with saturated steam. 
The economy in coal is necessarily affected by the human 
element, and the fact that it varies from that cause is no argu- 
ment, to my mind, against the advantages of superheating. 
Stevenage, Herts, May 5th. F. W. Brewer. 





TANGSHAN ENGINEERING COLLEGE. 


Srr,—With further reference to the matter of equipment for 
this College, we beg to send you a partial list of the items which 
we consider "y to plete the establish t. We have 
some diftidence in sending so long a list, especially as some of the 
items are of a character which we can scarcely expect to be 
presented, but the difficulty of discriminating will, we hope, 
excuse us for sending it in this form. 

Mechanics, hydraulics, and testing laboratory.—Testing : 
Torsion testing machine (strength of shafting) ; torsion fatigue 
machine for repetition tests (to illustrate determination of 
axles) ; compressometer ; car spring testing machine ; hardness 
testing apparatus ; microscope for examination of metal sec- 
tions. Mechanics: Electric motor and shafting for oil tester 
and dynamic friction tests ; roller and ball bearings for friction 
tests ; belt friction apparatus ; micrometers, set of inside and 
outside gauges ; h ters ; patented hoisting apparatus of 
any kind. Hydraulics: Centrifugal pump ; hydraulic turbine ; 
Venturi meter with bends, contractions, and hydraulic ‘gauges ; 
experimental main for friction tests ; electric motor and high- 
pressure pump set; accumulator and intensifier; hydraulic 
press ; Pelton wheel. 

Railway and highway engineering.—Sample of special road- 
paving materials—asphalt, wood blocks, &c.; patent switches 
and frogs ; switch operating mechanisms ; signalling mechan- 
isms. Plate-laying tools :—Jimcrow, &c.; rolled sections for 
bridgework ; bridge pedestal rollers. Photographs of excavat- 
ing machines, cranes, &c., for heavy earthwork, car wheels, 
springs, couplings, brakes, axle-boxes, pneumatic brake for 
cars (special demonstration apparetus). Heating apparatus 
for cars. Car bogie :—Traction force dynamometers ; speed 
indicators and accelerometers; additional surveying instru- 
ments ; equatorial mountiag for 6in. refracting telescope with 
astronomical clock and driving mechanism. 

Aerodynamical laboratory(No money allowance yet made 
for this.) Electric motor and fan for lift and drift tests ; 
aeronauticel motor; propellers; model aeroplanes; man- 
carrying gliders ; full-sized two-seater machine ; anemometers ; 
specimens of strainers, strut sockets, fabric, &c. 

Mechanical engineering laboratory.—(1) Turbo-generator 
capable of giving from 10 to 20 kilowatts at 110 volts (normal) 
and 150 volts for charging ag wee (2) A surface condenser 
with air and circulating pumps for use with the above, or with a 
direct-coupled set at present installed—see 1 (b) of equipment in 
prospectus. The condensing water inlet and outlet to be provided 
with thermometer pockets. (3) Pyrometer leads and instru- 
ments for temperature measurements of flue gases, furnaces, 
&c., Pitot tubes and draught gauges. (4) Gas engine and suction 
gas producer, the cylinder to be provided with indicator cock 
and thermometer pockets to different depths if possible. The 
cylinder and piston also to be arranged for pyrometer leads. 
(5) Four-cylinder petrol engine with two or three makes of car- 
burettors for experiments on flow of petrol. (6) A good modern 
injector. (7) Air compressor and pneumatic tools. (8) Re- 
frigerator (vapour compression preferred). (9) Pump (steam 
or electric) for weter supply to laboratories or for circulation of 
freezing agent—<see (8) above. (10) Apparatus for flue gas and 
exhaust gas analysis. CO, recorder for flues. (11) Small 
spray burner oil furnace for research work on alloys. (12) Small 
rotary blower or fan for use with oil furnace—see (11)—to be 
capable of giving 500 to 700 cubic feet of free air per hour at a 
pressure of 2lb. (13) Small electric motor with switch and 
adjustable resistance, about } to 1 horse-power, for driving 
blower or fan—see (12). (14) Water softening plant. (15) 
Steam dryness apparatus, separating and throttling. (16) 
Calorimeter for oil and gas fuels. (17) Oil engine, cylinder 
arranged for indicating and temperature measurements. (18) 
Machine tools :—Shaper, drill, slotter, hack-saw, grinders, 
screw-cutting and surfacing lathe, also patternmaker’s lathe, 
small wood planer, and hand saw, milling and drilling attachment 
for lathe. (19) The necessary shafting, countershafting, 
pedestals, and striking gear for the tools under (18) above. 
(20) Weighing machines for coal and water. (21) Motor for 
shop shafting capable of driving the machine tools given under 
(18). (22) Two small modern hand forges for smithy. (23) 
Air heater and fan for workshops and laboratory. 

HERBERT CHATLEY, 
Harry T. Wricut. 
Tangshan, North China, March 11th. 











LEAKS IN THE ASSOUAN DAM. 


Smr,—Since my return from Egypt I have seen your issue of 
April 25th with the letter on the Assouan Dam signed by Sir 

illiam Willcocks and also the Editorial in last week’s number, 
which to a great extent disposes of his criticisms. As, however, 
I carried out the recent additions to the dam, on behalf of Messrs 
John Aird and Co., I should like to have the opportunity through 
your columns of denying Sir William’s reckless statements as 
to the stability of the work. The widened portion of the dam 
is everywhere founded on hard igneous rock, and it is sheer 
nonsense to talk about the rock being so inferior that it might 
have been excavated with a spade. The masonry has not 
settled anywhere, no cement was ever forced into any cracks 
and no attempt was ever made to do so. I say all this from 
constant personal observation during the last five years, and 
not from explanations given by unknown natives during a 
flying visit. With regard to the leaks, there is a certain amount 
of dampness or sweating here and there high up on the wall, 
and for appearance sake, in order to remove the discolouration, 
some of the joints were raked out and false pointed. As this 
simple expedient answers, it will readily be understood that 
there is no water under pressure, but only a little sweating 
which in a dam built with a mortar of coarse sand and cement 
was almost bound to occur. Had Sir William’s inspection been 
more thorough or had his informants been better up in their 
subject he might have discovered that though pipes, to act as 
weep holes, have been left in to the heart of the work all over 
the dam, no water runs through any of them. After the groutin 
experiment in 1910, Mr. MacDonald decided to leave the sla 
of concrete on the face of the dam, so that interested tourists 
might understand how the junction was effected between the 
original dam and the addition, no one suspecting that a technical 
expert would come to the conclusion after two inspections 
that this bit of concrete about 20ft. square and less than a foot 
thick had been put there to act as a buttress to the Assouan Dam, 
though if the structure was really in an unsound state it would 
be quite as useful as a water-logged bank up-stream or attempt- 
ing to force grout under the dam between solid rock and masonry 
in cement, which are Sir William’s valuable suggestions to deal 
with evils created entirely by his own imagination. 





It seems a pity that Sir William Willcocks should now devotg 
so much of his time, with doubtful taste, to adverse Criticisms 
of all the important works his successors in the Evyptian 
public works are engaged in, as he knows from thei: official 
position they are unable to reply. Evenif they could reply ang 
were so inclined, Sir William would still be free from viticism 
as one is at a loss to name any work of importance he }),, ever 
carried out in the course of his career. He had left the k, yptian 
service before the construction of the original dam at A-sougn 
was commenced in 1898, 


London, May 6th. Huoeu H. McCuure, M. Inst. 4, 


AUXILIARY POWERED SAILING SHIPs. 


Sir,—Your correspondent Mr. W. P. Durtnall’s letter 01 the 
above subject shows that he has not only studied the question 
of applying power to sailing vessels, but could put it into 
pee I gather, however, from his letter that ho would 

eep the power on the whole time the vessel was at sea, irr-pec. 
tive of the rate at which she was propelled by the wind alone, 
Would this be necessary ? Given a vessel such as he me: tions, 
capable of sailing 17 or 18 knots as a maximum, and ave: iging 
12 knots on long voyages, would it not be sufficient i: the 
auxiliary power were used only when her sailing speed dropped 
below, say, 10 knots? ‘To keep the auxiliary power on «|| the 
voyage would mean, of course, extra speed, but also extra cost, 
and it is on these two items alone that the auxiliary powered 
sailing vessel could hope to beat the steam or oil-engined trai p— 
by using the sails whenever possible and relying on the auxiliary 
power to keep up her average speed in calms, head winds, 
heavy seas, &c. tt all comes down, as [ have before pointe! out 
in your valuable paper, to the question of speed with economy. 
Can the sailing vessel give this ? Speed she certainly can, and 
has proved it in the past, but the want of a cheap and reliable 
auxiliary power such as the modern oil engine—or, a. Mr, 
Durtnall suggests, electric transmission system—has hit} orto 
handicapped the sailing vessel under the adverse circumstances 
mentioned above. ‘hat handicap no longer exists; it only 
wants a shipowner sufficiently far-sighted to try it, and [ am 
confident he would reap the reward of his enterprise. As to 
standing charges on such a@ vessel of, say, 4000 tons, a crew of 
forty competent seamen, well paid, with the usual comple: ent 
of officers, and in addition two engineers and a greaser or ‘wo 
picked from the crew, would suffice for the engine-room w lien 
required. Against this, on a steam tramp of the same tonnage 


a crew of seamen and firemen, trimmers, and greasers numbering 
at least forty all told, would have to be carried, with, in addition, 
two sets of officers (for the bridge and engine-room), while er 


average economical speed, London to Sydney, would not he 
more then 10 knots, and a new boat at that. It would be most 
interesting if you, Sir, could obtain from the White Star Company 
the average speed of their sailing vessel on which they train their 
officers ; she sails, I believe, between Liverpool and Melbourne. 
Llangollen, Mey Ist. DRAUGHTSMAN. 








Roya Instirution.—The annual meeting of the members 
of the Royal Institution was held on Thursday afternoon, 
May Ist, Sir James Crichton-Browne, Treasurer and Vice- 
president, in the chair. The annual report of the Committee 
of Visitors for the year 1912, testifying to the continued pros- 
perity and efficient management of the Institution, was read and 
adopted. Thirty-nine new members were elected in 1912. 
Sixty-three lectures and twenty evening discourses were delivered 
in 1912. The books and pamphlets presented amounted to 
about 242 volumes, making with 737 volumes (including periodi- 
cals bound) purchased by the managers, a total of 979 volumes 
added to the library in the year. Thanks were voted to the 
President, Treasurer, and Secretary, to the Committees of 
Managers and Visitors, and to the Professors, for their valuable 
services to the Institution during the past year. The following 
gentlemen were unanimously elected as officers for the ensuing 
year :—President, the Duke of Northumberland; Treasurer, 
Sir James Crichton-Browne ; Secretary, Mr. Alexander Siemens ; 
Managers, Dr. Henry E, Armstrong, the ~~ Hon. Arthur J. 
Balfour, the Right Hon. Lord Blyth, Mr. J. H. Balfour Browne, 
Dr. Horace T. Brown, the Right Hon. Sir Ernest Cassel, Sir 
William Crookes, Dr. Donald W. C. Hood, Sir John Jackson, 
Sir Alexander Mackenzie, Sir Alfred Mond, Bart., Mr. Edward 
Pollock, Mr. Edward B. Poulton, the Right Hon. Sir James 
Stirling, and Mr. Alan A. Campbell Swinton; Visitors, Mr. 
Dugald Clerk, Mr. Alexander Goschen, Dr. William J. Gow, 
Mr. Robert Kaye Gray, Mr. William A. T. Hallowes, Dr. Artbur 
Croft Hill, Mr. James Y. Johnson, Mr. G. Lawson Johnston. 
Mr. H. R. Kempe, Mr. A. H. Savage Landor, Mr. Carl E, 
Melchers, Mr. Charles E. 8. Phillips, Dr. W. N. Shaw Mr. Harold 
Swithinbank, and Mr. Arthur J. Walter. 


A Moror Carco Boat.—A motor cargo boat, built by Johu 
I. Thornycroft and Co., Limited, of Southampton, carried 
through her trials satisfactorily last week. El Lobito, as she is 
called, has been designed for coasting work off Peru, carrying 
about 50 tons of cargo which will consist principally of cast iron 
pipe line. The dimensions of the boat are as follows :—Length 
between perpendiculars, 75ft.; extreme breadth over rubbers, 
16ft.; moulded depth, 8ft.; and extreme draught, 6ft. 10in. The 
hull has been built on the composite system, having teak plank- 
ing on galvanised steel framing, and has been built under Lloyds’ 
supervision throughout. The decks are of Kauri pine. El 
Lobito is rigged as a ketch, and is to make the voyage out to 
destination. Accommodation has been provided aft for officers, 
consisting of a saloon with sofa seats which can be turned into 
berths. Twe iolding cots have also been provided, so that six 
people can be berthed. Tne motors are arranged in a separate 
watertight compartment between cargo hold and the aft accom- 
modation. At the after end of the motor space are paraftin fuel 
tanks of six tons capacity. The top tank is used to give a gravity 
feed to the motors, fuel being pumped up from other tanks by « 
semi-rotary pump. Forward of the motor space is situated the 
cargo hold, 22ft. 6in. long, to accommodate long lengths of pipe. 
The total capacity of hold is 50 tons. A hatch, measuring 
18ft. 6in. by 6ft. 6in., has been opened in this space to facili- 
tate handling the cargo. An electric and hand winch, designed 
to lift up to 2 tons, has been fitted on the upper deck forward. 
Current is cbtained from a dynamo fitted in the motor room. A 
pitch pine derrick is also fitted on the fore mast for running cargo. 
A funnel has been fitted abaft the bridge, so as not only to 
simplify the exhaust arrangements by putting the silencer in the 
funnel, but to ventilate and also to keep the heat well away from 
the motor room. The vessel is steered from the bridge by means 
of Archers’ patent hand steering gear, and is fitted with a 
hand capstan forward for working the ships’ cables. The 
machinery consists of two sets of the builders’ 8/4 type paraftin 
engines, each having four cylinders, &}in. diameter by 12in. 
stroke, and together designed to develop 200 brake horse- 
power at 550 revolutions per minute. e understand that a 
speed of half a knot over the 84 knots guaranteed was obtained 
with the engines running at 470 revolutions per minute. An 
auxiliary set of engines is provided for driving an electric light 
engine, and an auxiliary air compressor. ‘This is only a standby 
as there is a smal) compressor on each main engine for charging 
the starting bottles, and it is only so as to safeguard against the 
leakage of air when the boat is laid up that the auxiliary 
compressor is required. Reversing is obtained by an epicyclic 
reversing gear, fitted at the after end of the engine. The whole 
machinery has been constructed to comply with Lloyd’s re- 
quirements. 
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REVERSING GEAR FOR A ROLLING MILL 


THE COIL CLUTCH COMPANY, LIMITED, JOHNSTONE, N.B, ENGINEERS 

















Fig. 1 


COIL CLUTCH FOR ROLLING MILL REVERSING | times round a capstan. If two collinear shafts have to be 


GEAR united the drum is keyed to one, say, the driven shaft, and 

. | a circular driving plate to the other. One end of the coil 

In our issue for March 5th, 1909, we gave some particu- | is securely fixed to the driving plate; the other end en- 

lars of a coil clutch installation fitted by the Coil Clutch | gages with a hook on a lever pivoted on the driving plate. 

Company, Limited, of Johnstone, Scotland, to a coal ship- Means are provided whereby this lever may be operated, 

ping plant. The accompanying engravings show the | whether theshafts arein motion ornot. By asmall move- 
details of a rolling mill reversing gear fitted with similar | ment of it on its fulerum it engages the coil with the drum. 
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Fig. 2-COIL CLUTCH REVE.-SING GEAR 


clutches, which has recently been installed in a copper, A general view of the Port Talbot-gear is shown in Fig. 1, 
works at Port Talbot. |and in Fig. 2 the detailed arrangement is given. As a 

The general principle on which the coil clutch, manu- | matter of fact, Fig. 2 does not illustrate precisely the same 
factured by this firm, operates will be found fully explained | gear as that shown in Fig. 1]. It represents a somewhat 
in the issue above referred to. Briefly put, we may say | older installation, but will enable the construction of the 
that the clutch consists of a coil of square-sectional mild gear to be followed sufficiently closely. In this engraving 
steel, which encompasses a cylinder of chilled cast | the shaft A is couple direct to the engine fly-wheel shaft. 
iron. The coil when unstressed permits of the drum | Thisshaft ends at B, and carries a wheel C. An idle wheel D, 
rotating freely within it, but when slightly wound up it | mounted on a short countershaft E, meshes with the wheel 
grips the drum tightly, just as does a rope taken several | C and with a third gear F on a back shaft G. A wheel H, 


also keyed to the back shaft, meshes with a wheel J 
mounted loosely on the shaft K. This shaft is collinear 
with the driving shaft A. It terminates at the point B, 
and at the other end is coupled to the rolling mill. 

Two coil clutches are employed. One marked L is 
employed for direct driving, and acts by uniting the shaft 
A with the shaft K. With this clutch out of gear the other 
clutch M is employed to reverse the direction of rotation 
by uniting the wheel J to the shaft K. In the case of the 
clutch L the'driving plate referred to in our general descrip- 
tion of the clutch is indicated at N and consists of a 
member attached to the side of the wheel C. In the clutch 
M the driving plate is the wheel J itself. The cast iron 
drums are shown at P, and are keyed to the shaft K. The 
mild steel coils are marked Q. Arms R project from the 
driving plates, and provide fulcrums for the levers 8, wh?eh 
are hooked to the ends of the free coils at T. The other 
arms of the levers carry knobs U, which bear against the 
faces of the sliding member V. The movement of this 
member to one side or the other operates the respective 
coil, and is controlled by the hand gear W. As will be 
seen from Fig. 1, a small steam cylinder has been sulb- 
stituted in the Port Talbot gear for this hand arrangement. 

One other point of difference is also worthy of special 
mention. The Port Talbot gear has to control two separate 
sets of rolls. One set, the more powerful, has to deal with 
slabs of naval brass five or six tons in weight, and rolls 
them down into large condenser plates. It has to be 
capable of reversing. The other set is used for lighter 
sheets, and is not required to be reversing. When the 
light set is being driven a distance piece A—Fig. 1— sur- 
rounding the back shaft B is removed from the position 
indicated, the shaft B pushed over ~~ distance piece 
inserted at C. In this way the idle dfving of the gear 
wheels F, H and J—Fig. 2—is avoided. 

To give some idea of the size of the installation we may 
say that the clutch drums are 36in. in diameter, and that 
the clutches with their various details alone weigh 9 
tons. They can transmit up to 3000 horse-power. 
This power, of course, is only required at very brief inter- 
vals, and is, in fact, furnished by a 750 horse-power engine 
running at 35 revolutions per minute, and provided with a 
fly-wheel 27ft. in diameter and weighing 75 tons. We are 
informed that the mill can be reversed in five seconds 
without shock or backlash, and, as the gears always run 
in the one direction, that the reversal is accomplished 
practically without noise. 








THE MANUFACTURE OF MOTOR CAR PARTS 
IN AMERICA. 
By Mr. JAMES McINTOSH, Cleveland, U.S.A. 

THE cheap automobile made in America seems to 
cause quite a problem as to how to combat it. The only 
way is to use methods and equip shops the way they do 
here, where the money is spent on the tool instead of on the 
man who operates it. To do duplicate work it is not 
sufficient to use ordinary methods that might apply to 
special work. It is not enough to build a few jigs to do 
the most important work. The time is not usually lost 
there, but on the supposed less important parts. There 
is no reason why a cotter pin hole in a bolt should be 
drilled by hand when the hole can be better and more 
quickly done on a speed drill with a jig even if the pin is 
to keep the nut from turning; a castelated nut will do that 
and make all the allowance necessary due to any irregu- 
larities that need occur due to a variation in thickness, 
and the extra cost of the nut mentioned will drill several 
holes by hand. 

My experience has been that most of the usual irregu- 
larities are due to the work done on the first operation 
by using poor locating points. This is sometimes due to 
locating from one side or one end, and the variation due 
to irregularities in shrinkage will cause badly matched 
flanges. The essentials in a good jig are several, first, 
the locating points should be as far apart as possible, 
and on some point that is not liable to vary. A good 
plan is to put small facings on the pattern, with special 
instructions to the foundry regarding the importance of 
getting them true to pattern. This should apply to 
all large and complicated pieces, such as crank cases, 
oil pans and cylinders. Secondly, the stops should be 
fixed rather than adjustable, and regulated in the tool- 
room. The clamps should in every case be directly over 
them, so as to avoid the strains due to clamping with a 
bolt or stud—the full depth of a crank case in length, 
when one the thickness of the flange will do. It is also 
very important to note that in America the method of 
fastening is sufficient to stand a feed equal to the capacity 
of the machine, and at the highest speed high speed steel 
will stand with a flow of fluid to keep it cool. With 
aluminium, saw mill speeds are usual. Again, all clamps 
should be quick-acting when cams cannot be used ; wrenches 
and tools, such as scales and calipers, should not be used. If 
a nut is employed so must a standard drop forged wrench, 
with the usual pipe extension left off. A milling fixture 
for small pieces where the cut is light need not be used on 
a hand miller, which is dependent on the speed of the 
operator, instead of the feed of the machine. It is good 
practice to use a large fixture with two or more rows, 
and that in duplicate, so that one fixture can be loaded 
while the other is under the cutters; that method is used 
in all well-regulated up-to-date shops, 

The same rule may apply to drill jigs; because a con- 
necting-rod has two bolt holes is no reason why they should 
be drilled one at a time, when a triangular fixture can 
be made to drill three rods and six holes in the same time. 
The milling of the bolt head and nut faces on a connecting- 
rod need not be done first, so that the drilling can start 
on a level surface. If it takes as long to cut off the cap 
as it does to mill the faces, and it usually takes longer, 
this can be avoided for both operations can be continuous, 
so as to mill and saw off the caps at once in the same 
fixture, which can also be a double loader, and if it accom- 
modates six rods each side, it will keep the average man 
busy. 

The crank pins offer always a question as to what is 
best and cheapest. One concern making grinders will 
tell you the only way is to grind them from the rough, 
and it is—if someone gives you the wheels. The method 
in use thirty years ago was to use a pointed tool, but that 
is too slow and a flat tool, the full width of the pin includ- 
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ing fillets, is now employed. One tool works on the 
front to rough, the other on the back to finish. No 
grinder is required to get the work round either. . I have 
introduced a method using four tools, two roughers and 
two finishers, which the grinder men have not seen yet. 
Then, again, the pins can be accurately spaced on the 
length by using a notched bar with suitable lock to stop 
the tool slide at each pin, which with accurate shoulders 
and uniform fillets will make the job of grinding simple 
compared with the plan where the shoulder fillets and 
straight parts are finished with the wheel, with its tendency 
to wear at the ends. 

Another problem is what should be done in a jig, and 
how many operations are necessary, so that too much 
is not done in any one operation, thus limiting the 
output ; for, if there is one jig and the time to do all the 
work supposed to be included with it should take thirty 
minutes, then the capacity of the shop is regulated by 
that time ; to get faster work some of the work done must 
be cut out and another operation added, for if another 
operation reduces the time a piece is in a jig one-half, 
then the slow operation instead of being thirty minutes 
is only fifteen minutes. There is still another reason why 
it is not good practice to do all the work possible in one 
jig. Take, for example, automobile cylinders cast four 
en bloc. The piece has eight valve seats, eight push-rod 
guide seats, six and sometimes eight flange to crank case 
holes, two to twelve holes to fasten inlet and exhaust 
pipes, and numerous other holes of a smaller and less 
important nature that need not bear any relation to any- 
thing other than that of the holes they must match, 
as in the case of the jacket cover. To attempt to drill 
and finish all the,holes and valve seats in one jig would 
not only limit the output, but cause valuable tools to 
remain idle the greater part of the time when they could 
all be busy if the work were cut up into several operations, 
using less elaborate jigs, while the work done need not be 
less accurate. 

In machining a gas engine piston it has always been a 
problem to get the outside true with the inside. It is 
necessary to know how the casting is made to understand 
the proper arrangement of operations to overcome the 
irregularities usually found in such pieces. The core is 
sometimes out of truth with the outside, but it is always 
square to the end (open) with best foundry methods, 
and any attempt to improve or true either the open end 
or the relation it bears to the outside, simply makes matters 
worse, besides adding an operation and weakening the 
place that might otherwise be strong. The most satis- 
factory order of operations would be to assume the inside 
to be true to itself, and square to the open end, and that 
the piston pin bosses always bear the same location from 
the end. With that much certain, a simple jig to face the 
bosses, and square the hole to them, and, with a suitable 
boss, to fit the open end and register from the end of the 
piston—using three points in both cases—by milling of 
flats on the boss that fit the open end, and with a suitable 
clamp to bring the piston up to the shoulder, the rough 
holes can be drilled where they should be. The second 
operation is best done on a Potter and Johnston auto- 
matic, fitted with a stub arbor to register off the open 
end and end of piston, that, of course, should be milled 
so as to have a three-point support on the end and in the 
hole and with the usual draw-in attachment and a pin 
through the rough-bored hole, and with the draw-in bolt 
keyed to the spindle, so as to act as a driver, the feeds and 
speeds need be only limited to the kind of steel used and 
the thickness of the piston wali to stand the strain. The 
reason I recommend the Potter and Johnstone is that it 
can finish the piston on the sides and ends, cut ring and 
oil grooves, and, with the proper tool arrangement, the 
ring seats can be finished with the first operation instead of 
on an engine lathe later and at extra expense. The third 
operation, that of truing and facing the open end to fit 
the grinder stub, can be readily done on a sleeve chuck 
gripping on the outside. The fourth operation, that of 
grinding, comes next. Then the piston pin hole can be 
registered off the outside and end, so that the important 
part comes last, where it shoud be, and, after all casting 
strains have been eliminated. The minor holes can, of 
course, be done last, completing the job and without any 
questionable work or doubt as to the result. 

The piston ring is perhaps the most difficult and least 
understood part that goes into an engine. These rings 
may pass inspection and be to all appearances “ O. K.,” 
and yet be absélutely useless in an engine one day, and all 
right the next. No degree of care in making will result 
in good rings if the metal is not what it should be. The 
ring is @ spring, and must have that property to get into a 
groove and retain its shape and do so without breaking. 
It is not sufficient to know a ring is useless after it is 
finished. I would recommend that a sample blank out 
of every cast be run through the first operation, and a 
few rings in the rough cut off, then a simple test made 
to see if they can be sprung over an arbor, say, }in. larger 
than the piston they are made for. By gauging the slot 
before and after the test, if there is any variation they may 
be discarded and if the other blanks are the same, it will 
be well to scrap them. Rings are not usually bad due to 
hardness, except that they cannot be machined; the 
useless ones are generally soft. We will presume the 
metal is “‘ O. K.” and the first operation is done either on a 
Grindley or a Potter and Johnston, fitted with a marker 
attachment. The next operation is that of grinding the 
rings on the sides to size. Then they are split, sometimes 
with a cutter the width of the slot, but the work can be 
done better with an arbor fitted with two slitting saws 
and a spacing collar to get the proper width of slot and with 
less strain to the ring being cut. The next operation, 
that of grinding the outside to fit the cylinder, is where 
the trouble comes from. It is all well and good to suppose 
that because they are ground, and to the size of the cylinder 
they must fit. The fact that they are ground to the size 
of the cylinder is usually the trouble, especially when 
the slot is a good close fit in the sleeve they were put in 
to centre them on the grinding arbor. The only safe plan 
is to grind them a little larger than the cylinder, so that 
the slots are open in the sleeve and are on the arbor when 
they are finished, otherwise they may and are usually in 
compression, due to being too large in diameter. The 
trouble can be traced back to the first operation, which is 
as important in securing uniform results as any, and the 
cause of most piston ring trouble. The reasoning is this. 
The finished diameter at the grinder is based on a certain 
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circumference and the width of the slot is fixed to give | 
a certain spring with a certain diameter. If that diameter | 
should vary the slot will either be too open or too close. | 
If too close, then the circumference is greater than the | 
sleeve will contain, and cramping is the result, and instead | 
of getting rings that fit the cylinder, they fit in spots— 
usually three. As for leaving the skin on the inside, 
along with what may happen in a foundry, it is a question 
whether the problem is solved that way, but it is no new 
idea. All large rings of the Ramsbottom type I ever saw 
in thirty years’ experience were never finished on the | 
inside. They were, however, much thicker and did not | 
have to be sprung over a piston, but were used in conjunc- 
tion with a sectional dead ring with a follower or junk ring. 
The treatment of the cylinder to get uniform results is | 
different in most shops. Some claim that the castings 
should be annealed before they are machined, others 
prefer to rough bore, and face all flat surfaces and then | 
anneal, while others will season the casting at some point | 
usually before the bore is ground. All castings have | 
internal strains due to the shrinkage caused by irregular | 
thickness of metal, and to the too common practice of expos- | 


ing castings in the mould that have not cooled off. Thus the | 
jacket metal will be black, while the thick inner wall 

will retain heat for hours. The practice of annealing such | 
castings is not only desirable, but essential, where the | 
jacket wall is chilled and hard. The second method may | 
have some virtue if too high a heat is not used to distort | 
the castings, so that they will not clean up. The last | 
process—seasoning—is nothing short of a joke when 
applied to an automobile cylinder subjected to all kinds 
of strains, and, the temperature varying at all points | 
will destroy the form of any casting, whatever may be | 
done to prevent it. Especially is this true around the | 
valve seats and cylinder bore, and will be noticed after | 
any engine has run under its own power. The practice 
of using cold water to keep the cylinder cool while 

grinding has virtue if the cylinder were to circulate brine | 
in an ice machine, but when the part cooled by the water 

is the hottest in action it would appear that hot water | 
should be used when grinding the cylinder and at the tem- 

perature it will work at so that the bore will be 

approximately right then. 

The methods in use to machine cylinders are different, | 
and some have one advantage and some another. The | 
Beaman and Smith cylinder boring machines, fitted with 
back milling attachment and a revolving table, can be | 
used in several ways to suit the ideas of those who use them. | 
This machine can be arranged to bore one set, while the | 
set on the opposite side of the revolving table is being | 
milled on the cylinder flange. That has one good feature ; 
the bore is always square to the flange. Then again, | 
if two cuts are to be taken out of the bore, the cutters 
have to be changed only when the cylinders have made 
one round of the table, and with cylinders on all four sides 
of the table, the machine can be loaded while in operation. 
The second operation, that of milling the top and sides, 
can be satisfactorily done on a multiple spindle Ingersoll | 
milling machine. There is also a method using three | 
operations :—First, milling cylinder flange; secondly, | 
boring on a Baker or a Foot Burt multiple spindle mill ; 
and, thirdly, milling all other faces, top and sides, using 
the Ingersoll horizontal milling machine. Dise grinders 
are very much in evidence lately on such work as the 
flanges of inlet and exhaust pipe covers and plates, where 
@ joint is used and only a slight allowance made for finish. 
Automatic, semi-automatic and turret lathes are used to 
a large extent, while the few engine lathes are now of the 
modern geared-head quick-speed change types, and those 
in many cases are fitted with special tool holders, the tools 
so arranged to cut several diameters or faces at one time, 
which with stops so arranged can be used without tools 
such as calipers and scales. When special fixtures are 
used they are sometimes fitted with a stub, so that they 
can be readily centered on the face plate chuck, which is 
counter bored to suit the size of counter bore, which is, 
of course, determined by the size of the lathe spindle, 
and may be 3in. diameter by ;4,in. deep for ordinary work 
up to a certain size tool; for larger lathes sor. other 
standard may be adopted. In cases where uere are 
several diameters and shoulders on a shaft the same method 











is used: A tool block, including a tool for every face and 
diameter, is fitted, while stops, on the cross slide and 
ways of the lathe, dispense with the use of calipers, &c. 
Another method is to use a fixed slide on the back to turn 
the diameters, and the usual slide to cut the faces. 

The entire machine shop is run by operators—instead of 
machinists—men who are taught to use the tools when 
adjusted by a tool setter, and who are in no way respon- 
sible for the accuracy of the work done. All the operator 
is there for is to stop, change the piece and start the 
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machine. When that is learned he will get expert at 
that and do as much, or more, than any expert machinist. 
The same rule applies to all departments and sections 
doing minor work, and makes all men, in a sense, 
experts in their particular line, with the result that ‘he 


| entire plant is run with economy due to the cheap class 
| of help required, and the fact that the men get to learn 
| all the short cuts and quickest way to do their particular 


part. 

The progressive sectional assembly system in operation 
also has the good features of getting good work at a 
minimum cost, due to the fact that each man is responsil)le 


| for his part and must keep up with the others. This 


also simplified the distribution of stock, where each section 
receives so much in proportion to the output. There are 
also sub-assembly floors, where one or more men may 


| serape crank shaft bearings to their shafts, and when the, 


do nothing else they get experts in that work. The 
result is due not to the fact that skilled mechanics are 
employed, but that all are skilled experts in their particular 
line. 

In some large factories those who make the parts do 


| not know where they go on a car, while those who assemble 


the engines cannot adjust them. Each employé has 
his department and special work, and has no excuse to 
leave it during working hours. With such a system good 
ears at a low cost are the outcome. With the usual 
hand methods, where all men are capable of any work 
done and start with the necessary parts to complete an 
engine and do all the work alone, they get out good 
high-grade cars, but must get higher prices due to the 
superior general knowledge required of the employés. | 
believe the latter explanation shows the difference between 
the American and European method, where cars are cheap, 
on the one hand, and high priced, on the other. This is 
true not only in the automobile industry, but in all lines 
where duplicate work is done. 

There is yet another reason why with a large output 
ears can be cheap and good. The price of raw material 
is less, due to the number of parts ordered. Crank shafts 
are made as drop forgings with expensive dies, and other 
parts of less importance, such as levers and brackets, can 
be made lighter and more satisfactory by drop forging, due 
to the accuracy of the pieces. In her pieces, sheet metal 
stampings are used to replace castings, as in the case of 
covers and hand hole plates, and at much less cost due to 
the absence of finish and reduced weight, even when 
compared with the lighter aluminium casting used for 
that purpose. The die cast bearings also reduce the cost 
and when made with oil grooves and dowell pins can be 
quickly applied, both in the shop or on the road, without 
any special skill, thus making a convenient inexpensive 
addition to even a high-priced car. 

I hope I have made my point clear, that cheap cars are 
due to method rather than poor materials, special methods 


| and men skilled in special work using special machines, 


and a systematic study of the problems as they occur, 


| with the view to making work easily and quickly done 


without sacrificing accuracy. 








THE FRENCH SOUTH ATLANTIC LINER 
LUTETIA. 

THE liner Lutetia, the first mail boat built to the order 
of La Compagnie de Navigation Sud-Atlantique, in fulfil- 
ment of its contract with the French Government, was 
launched’on March 23rd from the slips of the Atlantic 
Yard of la Société Anonyme des Chantiers et Ateliers de 
St. Nazaire (Penhouet). This vessel will, when in service, 
be the largest steamship running between French ports 
and South America. Her leading particulars are as 


follows :— 
Length 590ft. 5in. 
0 ea ee ee eee 64ft. Sin. 
Depth from maindeck.. .. .. .. «. 40ft. Sin. 
Draught astern fully loaded «5. .. «.. =... «23h. 
Displacement .. .. .. .. «. «- °«- «+ 15,600 tons 
eee eee 
Indicated horse power... .. .. .. .. .. 19,000 
ee eee ee 204 knots 


The launching weight was about 7000 tons and the method 
of launching was that originally practised in the Penhouet 
yard—though not general throughout France—namely, 
by double cradle. The engravings on page 496 show the 
vessel on the stocks and the cradle, as well as several 
views of the stern. The launching ways were 470ft. 
long and 4ft. wide and the declivity was 6 per cent. No 
drags or chains were used, and when the ship had gone some 
distance from the shore anchors were dropped and the 
vessel came to rest. 
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The hull is of Siemens-Martin steel throughout and the 
keel is made up of two steel plates 20 mm. thick hydraulic- 
ally riveted together. A double bottom has been worked 
from end to end of the hull and it is divided into ten water- 
tight tanks having a total capacity of 1750 tons. The 
hull is divided into twelve water-tight compartments by 
athwartship bulkheads, and there is further sub-division 
in the boiler and machinery spaces. Altogether 23 water- 
tizht doors are fitted in the various bulkheads. These 
doors are to be moved hydraulically and to be capable 
of being operated from the navigating bridge. Ballast 
and other pumps are provided which are designed to deal 
with a total of 400 tons of water per hour. 

There are seven decks, lettered A to G, D being the main 
deck. On this deck there are a first-class social hall, 
simoking-room, library, and a café verandah. On deck C 
is the first-class dining saloon, which is capable of accom- 
modating 214 persons at one time ; two restaurants, each 
with seventy-four seats, and four appartements de luze. 
There are 154 first-class cabins on decks C, D, and E. As 
regards second-class accommodation, there are a social 
hall and smoking-room on deck C and a dining saloon and 
forty cabins on deck E. Third-class passengers are to be 
berthed on deck F, on which is also their dining-room. 
Steerage passengers are provided for on decks F and G. 
In all 300 first-class, 106 second-class, 80 third-class, and 
600 steerage passengers can be carried—a total of 1086. 
The crew will consist of 23 officers, 40 deck hands, 133 Then 
in the engineers’ department, and 123 pursers, stewards, 
stewardesses, &¢c., these making a total of 319, so that 
with a full complement of passengers the liner will carry 
1405 persons. 

All the saloons and cabins are heated and ventilated in 
accordance with most modern practice. There are three 
electrically operated lifts serving three decks. 

The main engines consist of two sets of triple-expansion 
engines with four cylinders having diameters of 4lin., 
57in., and two of 65in. The stroke is 47}in. and 
the speed at full power 105 revolutions per minute. 
When running ahead the exhaust from these engines will 
he delivered to two independent Parsons’ type reaction 
turbines, so that the vessel will be driven by four propellers. 
‘The propellers on the shafts actuated by the reciprocating 
engines are to be 16ft. 5in. in diameter, while those on the 
turbine shafts are to be 6ft. 7in. in diameter. All the pro- 
pellers will be of bronze. The turbines, and, if required, 
the main engines also, will deliver their steam into two 
independent Contraflo condensers, which are to have 
11,000 square feet of cooling surface. 

Steam is to be supplied by eighteen marine boilers with 
three furnaces each, operated with Howden’s forced 
draught. These boilers will work under a normal pressure 
of 200 Ib. per square inch. The total grate area will be 
1210 square feet and the total heating surface 47,000 square 
feet. There are to be three funnels, each 115ft. above the 
grate bars and l0ft. in diameter. 

The electric plant will consist of three dynamos operated 
by reciprocating engines, the output of each set being 
300 kilowatts at 110 volts. No less than 1750 lamps will 
be required to light the vessel. 

The actual launch was successful, but there was at first 
some little trouble in getting the vessel into dock owing to 
an exceedingly high wind which was blowing at the time, 
but the work was eventually successfully performed, 
though we understand that some slight damage was done 
to the dock and to some of the plating of the hull. 








THE INFLAMMABILITY AND EXPLOSIBILITY 
OF CARBONACEOUS DUSTS. 


A REPORT “ On the Inflammability and Capacity for 
Transmitting Explosions of Carbonaceous Dusts liable to 
be Generated on Premises under the Factory and Work- 
shop Acts’ has just been issued by the Home-office. 

In consequence of the two serious dust explosions* 
which occurred in November, 1911, at a provender mill 
in Glasgow and an oil cake factory in Liverpool, a series 
of experiments has been carried out at the Home-office 
Experimental Stetion at Eskmeals by Dr. Wheeler, the 
chemist attached to the Explosions in Coal Mines Com- 
mittee, with samples of all kinds of carbonaceous dust— 
so far as known to the inspectors—which are liable to be 
generated on premises under the Factory and Workshop 
Acts, with a view to determine their degree of inflamma- 
bility and capacity to transmit explosions. Experiments 
were made with sixty-six samples in all. The samples 
were not specially selected, but were in all cases ordinary 
samples taken by Factory Inspectors from beams, ledges 
or other projections in the course of their inspections. 

The samples were submitted to two series of tests, 
the first being intended to discriminate between harmles; 
and dangerous dusts, and the second to determine the 
temperatures at which the inflammation of the dangerous 
dusts readily takes place. 

As a result of these tests it has been found possible to 
divide the dusts into three classes, namely :— 

Class I.—Dusts which ignite and propagate flame readily, 
the source of heat required for ignition being compara- 
tively small; such, for example, as a lighted match. 

Class II.—Dusts which are readily ignited, but which 
for the propagation of flame require a source of heat of 
large size and high-temperature—such as an electric arc— 
or of long duration—such as the flame of a Bunsen burner. 

Class III.—Dusts which do not appear to be capable 
of propagating flame under any conditions likely to obtain 
in a factory ; either (a) because they do not readily form 
a cloud in air, or (b) because they are contaminated with a 
large quantity of incombustible matter, or (c) because 
the material of which they are composed does not burn 
rapidly enough. 

The dusts in Class I. are arranged—roughly—in order 
of their inflammability. In this class sugar, dextrine, 
starch, and cocoa are the most dangerous, sugar excep- 
tionally so. Sugar ignites when projected as a cloud 
against a surface heated to below red heat, and when 
ignition has taken place the flame travels throughout 
the dust cloud with great rapidity. 

Of the dusts in Class II. the samples of shoddy, being of 
a fluffy nature, did not readily form a cloud in air, but they 
contained a sufficient quantity of fine material to render 


* See Tue Enoineer for July 5th, 1912, 








them dangerous when in bulk. The sample of shellac 
composition contained over 60 per cent. of incombustible 
matter, but was inflammable ; a reduction in the quantity 
of incombustible matter present would render it dan- 
gerous. 

Of Class IIT. the first ten are all more or less readily 
inflammable, but they showed no signs of being capable 
of propagating flame. It is possible, however, that other 
samples of the same materials, less contaminated with 
incombustible matter, or in a finer state of division, 
might be found capable of propagating flame. The 
classification of these dusts as harmless refers, therefore, 
to the particular samples tested only. The remaining 
dusts in Class ITI. can be definitely regarded as harmless 
materials. 


The arrangements of the dusts already tested in the 
three classes is as follows :— 


Class I. 
Sugar. Maize. 
Dextrine (calcined farina). Tea. 
Starch. Compound cake. 
Cocoa. Grain (grain storage). 
Rice, meal, and sugar refuse. Rape seed. 
Cork. Cornflour. 
Unextracted soya bean. Flour (flour mill). 
Wood flour. Chicory. 
Malt. Briquette. 
Oat husk. Gramophone record. 


Grain (flour mill). Extracted soya bean. 


Class II. 
Copal gum. Oil cake. 
Leather. Offal grinding (bran). 
“Dead ”’ cork. Grist milling. 
Cocoanut oil milling. Horn meal. 
Rice milling. Mustard. 
Sawdust. Shoddy. 
Castor oil meal. Shellac composition. 
Class ITI. 


Drug grinding. 

Cotton seed. 

Cotton seed and soya bean. 
Charcoal. 

Foundry blacking. 

Brush carbon. 

Stale coke. 

Plumbago. 

Bone charcoal. 

Mineral and ivory black. 


Organic ammonia. 
Tobacco. 

Spice milling. 

Bone meal. 

Coal (foundry blacking). 
Lamp black. 

Sack cleaning. 
Retort carbon. 

Rape seed (Russian). 
Blacking. 

Grain cleaning. 

The manner in which the tests were carried out is then 
described, and the results obtained recorded. The report 
may be obtained, price 14d., from, among others, Wyman 
and Sons, Limited, Fetter-lane, London, E.C. 











THE CORRODIBILITY OF NICKEL, CHROMIUM, 
AND NICKEL-CHROMIUM STEELS.* 


By J. NEWTON FRIEND, WALTER WEST, and J. LLOYD 
BENTLEY (Darlington). 


In a previous communication to this Institutet the authors 
gave in detail the results of several series of experiments carried 
out with the object of determining the influence of nickel 
and chromium, both separately and together, upon the corrodi- 
bility of the steel with which they are alloyed. As those experi- 
ments were not continued for periods of longer than about 
two months, the accompanying research was undertaken with a 
view to detsrmining the re:ult of exposing samples of the same 
steels to corrosive influences for a twelvemonth. Owing to 
the removal of one of the authors from Darlington, however, 
the work had to be stopped after six months, but the results 
are sufficiently interesting and important to bear publication. 

The steels experimented upon were kindly supplied in the 
form of bars by Messrs. Cammell, Laird and Co., of Sheffield, 
and after being tool-turned were sliced into discs 0.7 cm. thick 
and 2.8 cm. in diameter by the Darlington Forge Company. 
To both of these firms the authors wish to express their hearty 
thanks. The complete — of the steels, kindly supplied 
by Mr. B. Deby, of Sheffield, are given on page 250 of the 
memoir above quoted. Although the steels have not a perfectly 
uniform composition with respect to the alloying elements other 
than nickel and chromium, the discrepancies are relatively 
small and of minor importance compared with the range of nickel 
and chromium covered. Any results obtained with these, 
therefore, may probably be regarded as reliable, if the steels 
are of uniform composition and free from segregation. The steel 
discs were carefully polished with emery paper, weighed, and 
subjected to corroding influences. At the conclusion of the 
experiments the discs were removed, scraped, and washed. 
After drying they were weighed a second time, and the loss in 
weight taken as a measure of the corrosion 


1. Tap-waTeR TESTs. 


The steel discs were laid flatwise on circular sheets of paraffin 
wax in glass beakers of 500 cubic centimetres of water. The 
beakers were kept in a dark cupboard to prevent any irregularity 
of corrosion consequent. upon unequal illumination. The 
pariffin served to reduce the possibility of galvanic action to a 
minimum, and also to prevent the corrosive action of silica 
always observed if iron lies for any length of time in direct con- 
tact with glass. 

After six months the discs were removed, cleaned, and weighed, 
with the following results :— 


TaBLE I.—Corrosion of Steels in Tap-water. 











(Six months’ Exposure.) 
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1; —| — | shee) ome 100 100 
2| — | — | 88.9199 | 0.3259 104 108 
3| 3.72} — | 28.9544] 0.0784 23 

4} 6.14| — | 30.2589 | 0.3339 107 69 
5 26.24) — | 32.8654) 0.3344 108 51 
6| — | 1.12 | 28.7019 | 0.2269 73 85 
7 — | 3.58 | 28.2184] 0.1909 | 61 58 
8 — | 5.30 | 30.5669 |} 0.1849 | 59 43 
9| 3.4 1.00 | 31.4019 | 0.3159 101 77 
10 | 3.5 1.12 | 30.4404 | 0.3384 | 109 87 








In the column next but one to the end the corrosion of the 
first steel is taken as 100, and that of every other steel is ex- 
pressed proportionately. 


* Iron and Steel Institute. 








t+ Journal of the Iron and Steel Institute, 1912 No. I., p. 249. 


The figures in the last column represent the corrosion factors 
of the steels as determined in a similar manner a year ago, 
after two months’ exposure, as detailed in the memoir already 
referred to. 


2. Sea-waTeR TESTs. 


These experiments were carried out in a precisely similar 
manner to the preceding ones, save that the liquid corrosive 
medium was sea-water from Bridlington Bay. The results 
were as follows :— 

Tasie II.—Corrosion of Steels in Sea-water. 


(Six months’ Exposure.) 
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2 = 4 38.1264 | 0.2974 | 111 105 
e721 = 31.2919 | 0.2909 | 108 77 
C106 441) 29.3179 | 0.2169 | ) 79 
5| 26.24; — 29.0697 | 0.1087 | 40 45 
6 1.12 | 30.0309 | 0.0809 | 30 60 
7 = 3.58 | 29.4212 | 0.2292 | 8 | 26 
8| — | 5.30 | 30.3412 | 0.1192 | 44 06(| 88 
9] 3.4 | 1.00 | 31.3254] 0.2874 | 107 | 82 
10| 3.5 | 1.12 | 30.5959 | 0.2269 | 84 90 
| | 











In the last column, as before, are given the corrosion factors 
of the steels as determined in the previous investigation under 
similar conditions after an exposure of two months only. The 
two sets of results are reasonably concordant, and exhibit 
the superiority of high nickel and of chromium steels over 
ordinary carbon steels in their resistance to the corrosive action 
of sea-water. 


3. SutpHurRic Acrp Tests. (0.05 per cent.) 

These results were obtained in an exactly similar manner to 
the preceding, the corroding liquid being 0.05 per cent. sulphuric 
acid—that is, 0.5 gramme of acid in 1000 grammes of solution 
with water. 

TABLE III.—Corrosion of Steels in 0.05 per cent. Sulphuric Acid, 
(Six months’ Exposure.) 

















. a a 
¢| uc | 83 | gad | es8 | 8:2 | 8.2 
% oe a eae =Z6e See S85 
3|Z& | | S88) #82] £28 | ge 
21 Zs EE EEE SSE sé; 589 
ae A = re "3 ore oe 
~ va — 
1 | 38.8011 0.4971 100 100 
2 —_ 34.4779 0.5139 103 
3 3.72 — 31.6814 0.3054 61 85 
4 .14 - 29.9814 0.4774 96 82 
5 | 26.24 - 35.4589 0.5569 112 54 
6 — 1.12 28.9284 0.4444 89 71 
7 — 3.58 29.2919 0.5069 102 63 
8 — 5.30 30.3689 0.3513 68 
9; 3.4 | 1.00 31.3859 0.5089 102 87 
10; 3.5 1.12 30.4184 0.4644 93 93 


| 
| 
| 
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4. ALTERNATE WET AND Dry TEsTs. 


These experiments were carried out in a precisely similar 
manner to those detailed in the previous memoir, page 253. 
The steel discs were laid on a perforated paraffin sheet in a 
thermostat some 30 cm. in diameter, and water was allowed to 
slowly drip into the latter. When the vessel became full the 
water was automatically syphoned off. The discs were thus 
alternatively wet and dry, the process of filling the thermostat 
requiring four hours each time. A loosely fitting cover was 
placed at the top to keep out dust and to maintain darkness 
within, in order to prevent any irregularity of corrosion conse- 
quent upon unequal illumination. Precisely the same discs 
of steel were used in these experiments as before, so that if the 
power of resistance to long and short exposure is the same the 
results may reasonably be expected to closely resemble one 
another ; since discrepancies due to unavoidable variation in the 
composition of different parts of the same steel bar from which 
the dises were sliced cannot occur. As will be seen from the 
accompanying table, such was indeed the case. 


TABLE IV.—Corrosion of Steels Exposed to Alternate Wet and Dry. 
(Six months’ Exposure.) 


| 
| 
| 
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1 a 32.2830 0.4120 100 100 
2 = = 38.4450 0.4590 111 100 
3 3.72 — 28.2705 | 0.2505 61 43 
4 14 — 31.7675 0.1815 44 36 
5 | 26.24 - 30.7840 0.0410 10 8 
6 1.12 28.333 0.4504 109 93 
7 — 3.58 28.30: 0.1060 25 30 
8 — 5.30 30.7850 0.0790 19 21 
9 3.4 1.00 29.7474 0.2474 60 47 
10 3.5 1.12 32.6552 0.2792 68 52 








5. ALTERNATE HEATING AND COOLING. 


These experiments consisted in placing the steel discs on 
sheets of glass in a perforated tray on a large thermostat 30 cm. 
in diameter. The vessel was filled with water and maintained 
at 86 deg. Cent. during the day time, but allowed to cool at 
night. The corrosion was fairly rapid, and after thirty-five days 
the discs were removed. 


TABLE V.—Corrosion of Steels Exposed to Alternate Heating and 
Cooling for Thirty-five Days. 





| J | Original Lossin | 
Steel| Nickel. |Chromium.| weight. weight. | Corrosion 
No. | Percent. | Percent. | Grammes. Grammes. factor. 
1 -- — 35.3970 0.1520 | 100 
= — — 36.8470 | 0.1500 | 100 
3 3.72 — 34.5! | 0.1790 117 
4 6.14 | — 27.4480 0.1520 100 
5 | 26.24 | _— 26.0510 0.0950 64 
6 | —_ ;} 1.12 29.4780 0.0780 51 
| — } 3.58 | 29.9920 | 0.1820 120 
S| a | 5.30 | 32.3720 0.0800 53 
oi) Se | 1.00 28.5600 0.1760 116 
10 3.5 1.12 27.8800 0.2090 137 





Discussion OF YHE RESULTS. 


For the sake of faciliating the discussion of these results, 
Table VI. has been drawn up, in which the corrosion factors 
of the steels as obtained in the present research and the previous 
one are recorded. As has been already observed,* corroding 





* Journal of the Iron and Steel Institute, 1912, No. I.. page 255. 
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media may be divided into two groups, namely, acid and neutral, 






cases. Very- dilute acid, such as 0.05 per cent. sulphuric acid, 
resembles the neutral corroding media in its action, and this we 
might reasonably expect, since the so-called neutral media—tap- 
water, sea-water, &c.—usually contain a small quantity of acids, 
such as carbonic. For this reason the results obtained with 
such relatively strong acid as 0.5 per cent. sulphuric acid in last 
year’s research are placed in a separate column, all the others 
being grouped together as bearing legitimate comparison, 

The following observations are worthy of note :— 

(1) The two carbon steels exhibit a remarkably equal resist- 
ance towards corrosion in all the neutral and faintly acid media. 
In the stronger acid (0.5 per cent. sulphuric acid) steel No. 2 
was badly attacked, as were also steels 6 and 10, 
























































































Steel Nickel. |Chromium.; Tap | Tap Sea Sea 
No. Per cent. | Percent. | water. | water. water. water. 
Six | Two Six Two 
months. | months. months. months, 
1 _— — 100 100 100 100 
2 — — 104 108 111 105 
3 3.72 — 23 | 83 108 77 
7 6.14 — 107 | 69 80 79 
5) 26.24 — 108 51 40 45 
6 — 1.12 73 | 85 30 60 
7 _— 3.58 61 | 58 85 26 
8 = 5.30 59 «6| | (48 44 23 
9 3.4 1.00 101 77 107 82 
10 3.5 1.12 109 87 84 90 


(2) In the case of the nickel steels the results obtained after 
six months’ exposure are somewhat less regular than those after 
merely two months’ treatment. This is particularly so with the 
tap-water experiments. The results appear to indicate that in 
long exposure tests the influence of the alloyed nickel (steels 
Nos. 4 and 5) is not as beneficial as shorter tests would suggest. 
The experiments with the chromium steels appear to agree very 
well with previous results. These results apparently accord 
with those of practical men who have not infrequently observed 
that whilst nickel steels in practical use will for a time withstand 
corrosion to a remarkable degree, they are apt, after very pro- 
longed exposure, to “ perish” very rapidly. This is possibly 
traceable to the gradual breaking down of complexes highly 
resistant to corrosion into two or more bodies capable of setting 
up galvanic activity and accelerating corrosion. On the other 
hand, it is well known that special steels such as these are par- 
ticularly liable to segregation, and wherever segregation occurs 
differences of potential exist, leading in favourable circumstances 
to rapid corrosion. Thus segregation may easily more than 
counterbalance the otherwise preservative action of the alloying 
metal. For this reason too much stress must not be laid on 
individual experiments, and the mean results—given in the last 
column but one—of the nine sets of experiments in neutral or 
faintly acid corroding media may be regarded as most trust- 
worthy. 

As a considerable amount of research has been carried out 
by different investigators upon the influence of alloyed nickel 
and chromium on the corrodibility of steel it is instructive to 
collect the available material together and to learn what con- 
clusions may be reasonably drawn from it. In Table VII. is 
given a list of the more important published researches, the 
result being, from want of a better standard, expressed relatively 
to the corrodibilities of the carbon steels—always taken as 100— 
free from nickel or chromium, as used by the different investi- 
gators. They are, of course, only approximately comparable, 
for the various carbon steels used as standards, not being 
identical, could obviously not be expected to corrode at exactly 
the same rate. The error, however, will not be very great 
inasmuch as good steels of average composition usually corrode 
at approximately the same rates, as has been shown by the exten- 
sive researches of Parker*, Rudelofft, Howe and Stoughton,{ 


TaBLe VII. 











Corrosion factor in 








Nickel. Chromium 
No. Authority. Per Per cent Neutral or Decidedly 
cent. very faintly | acid media 
acid media. | (save nitric 
acid). 
— — 100 100 
Crowe! 2.9-2.6 — 98 ‘ — 
2 | Howe’ .. m 3.03 - 77 
3 | Wiggin? .. .. 3.03 64 - 
4 | Friend, Bentley 
; and West 3.72 — 73 55 
5 | Riley* .. 5.00 - — 83 
6 | Diegel> .. 6.14 -- 5* ~ 
7\F.,3B.&W 6.14 -—- 77 63 
8 | Riley... 25.00 — — 1.15 
9 | Howe 26.00 -— 31 _ 
10 | F.,B.& W 26.24 —- 55 8 
iS) ee -— 26* — 
12 S 3 2 _— 1.12 73 223t 
13 | Hadfield® _- 1.18 -- 44t 
14 ~ S BE — 3.58 64 61 
15 | Hadfield = = 5.19 _— 64 
16 . B. & W. — 5.30 46 78 
17 | Hadfield _ 9.18 — 75 
18 F., B. & W. 3.4 1.00 84 132 
19  F., B. & W. 3.5 1.12 90 413 





* Sea-water only. + 0.5 per cent. sulphuric acid. 
t 50 per cent. sulphuric acid. 


1 Crowe, “‘ Proceedings” of the Cleveland Institution of Engineers, 
March Ist, 1909. 

2 wae J., Journal of the Iron and Steel Institute, 1900, No. II., 
page 567. 

% Wiggin, ibid., 1895, No. II., page 164. The open-hearth steel used 
by Wiggin is taken as the standard in preference to the Bessemer 
steel also used by him, since the carbon and phosphorus content of the 
open-hearth steel more closely approximates to that of the nickel 
steel used. 

4 Riley, ibid., 1889, No. I., page 45. The data given by Riley are 
very sparse, and greatly reduce the value of the work. 

5 Diegel, Verhandlungen des Vereins zur Beforderung, des Gewerb- 
fleisses, 1903, Bd. v., page 157. 

6 Hadfield, R. A., Journal of the Iron and Steel Institute, 1892, 
No. II., page 92. 


and others. In the last column of the table results obtained with 
nitric acid are omitted, as they are not comparable with those 
obtained with hydrochloric and sulphuric acids, in consequence 
of the well-known but ill-understood passivifying action of the 
nitric acid, which produces disturbing effects. Further, several 
otherwise useful researches have had to be excluded from this 
list, owing to lack of sufficient published experimental details 
to render comparison possible. 

It will be observed that the results in Table VII. show a very 





* Journal of the Iron and Steel Institute, 1881, No. I., page 39. 

+ Mitteilungen aus der Kéniglichen technischen Versuchsanstalt, 
Berlin, 1902, H. 20, 83. 

¢ “Proceedings ”’ of the American Society for Testing Materials, 
1908, No. 8, page 247. 





and the results obtained are usually very different in the two | 


TABLE 


Corrosion factor in 


| 
Corrosion 
| | factor in 
Wet and |Wet and | 0.05 per| 0.05 per} Hot | Mean 0.5 per 
dry. dry. cent. | cent. water. | result. cent. acid. 
Six Two acid. | acid. 35 | 2 months. 
months. | months. Six | Two days. 
| months. | months. | | 
100 =| 100 100 «6| 100 | 100 «| +100 ~=«©|~ = 100 
111 | 100 108 | 98 | 100 | 104 | 259 
61 | 43 61 85 Ta a a 55 
44 | 36 9% | 82 100 | 77 63 
10 | 8 112 | 54 64 | 665 8 
109 | 98 so | 71 | SI | 7 223 
25 30 102 | 68 | 120 | 64 61 
19 | 21 sia i aot wt os 
60 | 47 102 | 87 | 116 | 84 132 
68 | 52 93 93 | 137 | 90 413 


remarkable agreement, particularly when it is remembered under 
what diverse conditions they have obtained. In neutral and 
| acid corroding media alike the presence of alloying nickel 
| exerts a markedly protecting action, which increases with the 
| percentage of the nickel. In order to have any appreciable 
| influence, however, the percentage of nickel should not fall 
below 3. Eaton, of the United Sates navy, states that the 
| results of three sets of experiments carried out in America show 
| that from 0 to 2 per cent. of nickel exerts no protective action, 
| but 3 to 4 per cent. reduces the corrosion factor to 95. These 
; numbers are not included in the table, as Eaton merely quoted 
| from memory. (See discussion of Wiggin’s paper, Journal of 
| the Iron and Steel Institute, 1895, No. I1., page 164.) 

The chromium steels behave differently. In neutral solutions 
| they corrode less rapidly than mere carbon steels, but their 
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behaviour towards acid is very eccentric. The 1.12 chromium 
steel (No. 12) was very severely attacked by the 0.5 per cent. 
sulphurie acid, and unless this is attributable to segregation in 
the particular disc employed it would appear that a little chro- 
mium favours the solution of steel in acid. This would agree 
with the observations of Stodart and Faraday' and Gruner”, 
and it is also interesting, in connection with the observation of 
Monnartz’, that the presence of alloyed chromium increases the 
solubility of iron in nitrie acid, the maximum solubility being 
observed with 4 per cent. chromium. Above this percentage 
the solubility falls off until with 20 per cent. of chromium the 
alloy is practically insoluble in nitric acid. Although Hadfield’s 
experiments were carried out with much stronger sulphuric acid 
than ours, the agreement of steels Nos. 14 to 17 is very remark- 
able, apparently indicating the existence of an optimum chro- 
mium content which yields the maximum resistance to acid 
attack, and that if this amount be either not reached or else 
exceeded, a more corrodible alloy is the result.4 From the above 
it is evident that the results obtained in acid corroding media 
give relatively no clue to the corrodibility of the metal under 
ordinary conditions of exposure. This again emphasises the 
fact that acceleration tests as usually carried out with acids 
yield very misleading results—an observation in perfect harmony 
with the results of Fraser’, C. M. Chapman®, and of the British 
Association Corrosion Committee.” 

From the results from steels Nos. 18 and 19 it is evident that 
the corrosion factor is not an additive quantity. Thus, for 
example, the 3.72 per cent. nickel steel and 1.12 per cent. 
chromium steel (Nos. 4 and 12) yield the same corrosion factor, 
the protection being in each case 100-73 = 27 per cent. It 
might therefore be expected that by having these together in one 
steel, as in steel No. 19, the same corrosion factor would be 
obtained as by doubling the nickel or the chromium content 
alone. Such is not the case, however ; on the contrary, both 
steels 18 and 19 are more corrodible than steels 4 and 12, as 
though the chromium and the nickel sought to neutralise each 
other’s action. 

In conclusion, the authors would again emphasise the import- 
ance of carefully studying the influence of alloying elements upon 
the corrodibility of steel, for it is only in this way that any hope 
can be entertained of solving the numerous problems connected 
with the corrosion of iron and stecl. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tse Royat InstitvTion or Great Brirarn.—Albemarle- 
street, Piccadilly, W. ‘“‘ Life History of a Water Beetle,” by 
Mr. Frank Balfour-Browne. 9 p.m. 

THE Junior INsTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W. ‘‘ The Mechanical Lubricator as Adapted to the 
Locomotive.” Discussion opened by Mr. W. N. Spratling. 


SATURDAY, MAY 10ra. 
THe Royat INsTiTuTION or GREAT Brirarn.—Albemarle- 
street, Piccadilly, W. ‘‘ The Humphrey Internal Combustion 
Pump,” Lecture I., by Mr. H. A. Humphrey. 3 p.m. 


FRIDAY, MAY lé6ru. 

THE JuNtIoR INSTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W. Discussion on “ Electrical Propulsion of Ships,” 
by Mr. C. P. Durtnall. (Illustrated by lantern slides.) 

Royat Instirution or Great Brirarn.—Albemarle-street, 
Piccadilly, W. The Friday evening discourse next week: 
“The Pygmies of New Guinea,” by Captain Cecil G. Rawling. 

SATURDAY, MAY lira. 
Royat INnstTiTuTION oF Great Britarin.—Albemarle-street, 


Piccadilly, W. Paper: “Humphrey Internal Combustion 
Pumps,” by Mr. H. A. Humphrey. (Lecture II). 


TUESDAY, MAY 20rn. 

THe Royat MeEtTeoroLocicaL Socrety.—Dinner at the 
Trocadero Restaurant, Shaftesbury-avenue, Piccadilly, W., 
at 7.30 p.m. 

WEDNESDAY, MAY 2Isr. 

THE Junior INSTITUTION OF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. ‘‘ Heat 
Accumulators and their use in Exhaust Steam Turbine Plants,” 


by Mr. A. Alison. 8 p.m. 
THURSDAY, FRIDAY, AND SATURDAY, JUNE 5ru 
6TH, AND 7TH. 
THe Institution or WatTeR ENGINEERS.—Wakefield. 


Summer general meeting. For particulars see page 510. 





Annales de Chimique, 1822, Vol. XXI1., page 73. 
Annales des Mines, 1881, Vol. XX. 
% Metallurgie, 1911, Vol. VIII., pages 161, 193. 

4 Compare Jiiptner, Stahl und Eisen, 1899, Vol. XIX., page 242, 
who points out that the composition of the alloy of chromium in steel 
depends upon the percentage of chromium. Hence its resistance 
towards corrosion must likewise do so. 

5 Journal of the West of Scotland Iron and Steel Institute, 1907, 
Vol. XIV., page 82. 

6 Paper read before the American Society for Testing Materials, 
June 28th, 1911, 
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| in Glasgow. 
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TUESDAY, JUNE 17ra. 


Tue INcORPORATED MuntIcrIpaAL ELectricaL Assocration,— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment 
Address of Mr. C. E. C. Shawfield. Paper: ‘* Prime Movers,” 
by Dr. S. Z. de Ferranti, and discussion, 10 a.m. Visits to tha 
Corporation Electricity Works at West Ham and to the works 
of the London Electric Supply Company, Limited, at Dept 
ford, at 2.30 p.m. 


WEDNESDAY, JUNE 18ru. 

THe INCORPORATED Municrpat ELEcTRICAL ASSOCIATION, 
Eight annual convention at the Institution of Electrical Engi 
neers, Victoria Embankment. Discussion, 10 a.m. At 2.30 p-m., 
visit to London Electric Railway Power Station, Lot’s-road, 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. 


THURSDAY, JUNE 19ru. 


Tue INcorRPoRATED MunicrpaL ELEctrRIcAL AssociatTion.— 
Eighth annual convention. Visit to Kingston-upon-Thames, 
Special train from Waterloo at 10 a.m. Meeting at the Empire 
Theatre, Kingston-upon-Thames. Paper: “ Electric Vehicles,”’ 
by Messrs. A. E. Seabrook, W. Watson, and R. J. Mitchel ; 
“ Air Filtration,” by Mr. J. Christie, 11 a.m. River trip to 
Walton and Hampton Court, 3 p.m. 


FRIDAY, JUNE 20ru. 


Tue IncorPoraTED Municipal ELECTRICAL ASSOCIATION. 
Eighth annual convention at the Institution of Electrical En .i- 
neefs, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2lst. 


Tue IncorPporaTED Municipal ELECTRICAL ASSOCIATION. 
Eighth annual convention. It is hoped it may be possible to 
arrange for a visit to the Metropolitan Water Board’s new pump- 
ing plant at Chingford. 10 a.m. 


TUESDAY, JUNE 24rxH tro FRIDAY, JUNE 27ru. 
Tue INSTITUTION OF NAVAL ARCHITECTS.—Summer meectiny 
For particulars see page 440 ante. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


The Position and Outlook. 

Muck satisfaction is expressed at the close of the Balkan 
War. This has been a busy week at most of the engineeriny 
and iron and steel works, the object being to get through pressiny 
orders before Whitsuntide. The various establishments are, 
as a rule, affording full employment to the workpeople, but in 
some instances labour disputes are causing trouble. Tho 
motor car, motor cycle, and ordinary cycle industries hav: 
recently been particularly busy. There is a fair amount of work 
in hand at the heavy engineering establishments, including the 
bridge and roofing firms. Gas and oil engine makers have been 
busy, and have a considerable number of orders on the books. 
Some of the hydraulic engineering firms are experiencing a very 
good foreign demand on account of India, Egypt, and Australia. 


Pig Iron Quiet. 

The meeting on ’Change to-day (Thursday) was little 
more than nominal, most of the members being away for the 
Whitsuntide recess. Very little new business was transacted, 
and inquiries related to small lots for earlydelivery. Prices, 
however, keep up fairly well. Northamptons were quoted 
63s. to 64s., Derbyshires 66s. to 67s., and South Staffordshire 
common forge 63s. to 64s. Coke continues dear, and this is 
preventing further pig iron relapses. 


Competition in Bar Iron. 

Belgian competition is once more being felt in common 
bar iron, the continental material being taken by the nut and 
bolt makers in large quantities. Quotations for the English 
material are weak. Only a quiet trade is being done in unmarked 
bars, which are quoted £8 5s. to £8 7s. 6d., delivered Birmingham. 
Marked bar quotations are on the basis of £10, with makers 
moderately occupied. Black sheets, doubles, are quoted 
£8 10s., and galvanised corrugated £11 15s. to £11 17s. 6d. 


Steel Steady. 

There is plenty of employment at most of the steel 
works, chiefly on structural material, and angles are maintained 
at £8 to £8 2s. 6d. The production of semi-finished material is 
on a somewhat limited scale, with Bessemer sheet bars quoted 
nominally £5 15s. to £5 17s. 6d., and Siemens £5 17s. 6d. to £6. 


The £500,000 Electric Supply Scheme. 

Birmingham’s new half-million sterling electric supply 
extension scheme came before the Birmingham City Council 
on Tuesday, and was approved. It is proposed to erect a new 
power-house at Nechells on land acquired from the Tame and 
Rea Drainage Board. Sanction for the purchase of the land was 
given by the Council as far back as October, 1911, and the 
Council at the same time gave its assent to the raising of £500,000 
for the scheme, both these steps receiving the approval of Parlia- 
ment by inclusion in the Corporation Act, 1912. The new 
power-house will be entirely a high-pressure alternating-current 
station supplying current at a pressure of 5000 volts, 25 cycles, 
to the whole of the area of Greater Birmingham, via Summer- 
lane or the sub-stations, and also direct to high-tension con- 
sumers. The ultimate capacity of the station will be 100,000 
kilowatts, the first portion being designed to accommodate 
plant of 25,000 kilowatts capacity. It is proposed to insta! 
initially 15,000 kilowatts, of which two-thirds is to be ready by 
the winter of 1915-16. The Committee recommends that the 
machinery shall be driven by steam turbines. The engine- 
house will be equipped with turbo-alternators running at a 
pressure of 5000 volts, and fitted with surface condensers and 
air and circulating pumps. The boiler-house will contain 
marine type water-tube boilers provided with superheaters 
and economisers, whilst for removing the ashes from unde1 
the boilers it is proposed to have a new system actuated by air 
suction. A first instalment of twelve cooling towers will be 
erected. There will be 2 railway siding and a canal basin 
and @ marin and auxiliary coal store with a combined capacity 
of 10,000 tons, whilst additional storage space is provided capable 
of holding 50,000 tons. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Easier. 


THERE was a fairly good attendance on the Iron 
Exchange on Tuesday, but the feeling in pig iron was dull and 
dragging. All clesses were weaker, and in English brands, 





7 Chemical News, 1911, Vol. CXIV pages 142, 155. See also 
criticism by Friend, ibid., page 164. ' 





while Derbyshire and Northamptonshire were lower, holders of 
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other sorts were willing to grant concessions to induce business. 
Middlesbrough brands were advanced in accordance with the 
warrant market, but in second hands there were offers at Is. 
to 2s. per ton lower. Finished iron and steel remained unchanged. 
In copper there was a much stronger feeling, sheets being 
advanced 20s. and tough ingot and best selected 10s. per ton. 
There was no change to note in sheet lead, but English tin ingots 
were the turn lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 71s.; Stafford- 
shire, 70s, to 70s. 6d.; Derbyshire, 70s. to 70s. 6d.; Northampton- 
shire, 71s.; Middlesbrough, open brands, prompt, about 74s. 6d. 
to 76s. 6d. Seotech: Gartsherrie, 80s. 6d.; Glengarnock, 
78. Eglinton, 78s.; Summerlee, 80s., delivered Manchester, 
West Coast hematite, 82s. 6d. to 83s. f.0.t. Delivered Hey- 
sham: Gartsherrie, 78s. 6d.; Glengarnock, 76s.; Eglinton, 76s.; 
Summerlee, 78s. Delivered Preston: Gartsherrie, 79s. 6d.; 
Glengarnock, 77s.; Eglinton, 77s.; Summerlee, 79s. Finished 
iron: Bars, £8 15s hoops, £8 17s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8 5s.; Lancashire hoops, £8 15s.; Staffordshire 
ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, 
£9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge work, 
£8 5s. to £8 10s.; English billets, £6 12s. 6d. to £6 17s. 6d.; 
foreign ditto, £5 17s. 6d. to £6 ; cold drawn steel, £10 5s. Copper : 
Sheets, £85 per ton ; small lots, 10}d. per pound ; tough ingot, 
£76 to £76 10s.; best selected, £77 per ton ; copper tubes, 102d.; 
solid-drawn brass tubes, 83d.; condenser tubes, 93d brazed 
brass tubes, 9j}d.; rolled brass, 7}d.; brass wire, 73Zd.; brass 
turning rods, 7}d.; yellow metal, 7{d. per pound. Sheet lead, 
£22 per ton. English tin ingots, £234 per ton. 






The Lancashire Coal Trade. 

The attendance on the Coal Exchange was well up to 
the average and, taken on the whole, there was a very fair 
feeling. House coal fully maintains late rates, but slack and 
engine fuel still tend on the easy side. Steam coal shows fair 
movement, and for shipping and bunkering prices remain very 
steady. Quotations :—Best Lancashire house coal, 16s. 10d. 
to 18s.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 
}2s 7d. to 14s, 7d.; sereened steam coal, 11s. 6d. to 13s.; slacks, 
Ys. to Ils. per ton at the pit. 


British Engineers’ Association. 

A meeting in connection with this association was held 
at the Midland Hotel, Manchester, on Tuesday last. It was 
arranged in order to explain to the engineers of this district the 
objects which the association has in view and with which our 
readers are acquainted. It was therefore unfortunate that the 
time of the meeting was rather ill-chosen—a fact which, together 
with the weather, militated to some extent against the attend- 
ance. The meeting was addressed by several gentlemen, 
including Mr. Wilfrid Stokes, chairman of the executive com- 
mittee, Mr. L. E. Mather, Sir Walter Hillier, Captain T. C. 
FitzHugh, commissioner of the association in China, Messrs. 
R. 8. Lloyd, H. Alleock, and Norman Leask. Mr. Stokes 
explained the objects of the organisation, namely, the fostering 
of British trade in China, and commended its aims to the engi- 
neers of Lancashire. Captain FitzHugh said that the Germans 
had been working and spending money for years in China in 
order to push their interests. The German officers who were 
employed under the Manchu dynasty nominally as instructors 
of the Chinese army were in reality the representatives of 
Krupps and other German firms. There wes a talk of the Ger- 
mans establishing three engineering colleges and other educa- 
tional establishments in China. The speaker indicated several 
wi ys in which the association might operate for the good of its 
members in China. As a result of the meeting I understand 
a number of Manchester firms decided to become members of 
the association, 


Municipal Engineering. 

The Gas Committee of. the Manchester Corporation 
has authorised its chairman, Mr. William Kay, and _ its 
engineer, Mr. J. G. Newbigging, to visit Berlin, Vienna, Miinich, 
and other continental towns to inspect the latest installations 
of carbonising plant and also the systems of street lighting by 
gas which obtain on the Continent, and also to make an inspec- 
tion of Jarge gas power plants. The Special Sub-Committee 
of the Tramways Committee has also come to the conclusion 
that the general manager, Mr. McElroy, and the permanent 
way engineer, Mr. Mattinson, should be instructed to visit 
other cities to study the traffic problem. They recommend 
that a full report should be presented on the various methods 
of transportation adopted in London, Glasgow, Paris, Berlin, 
Hamburg, and Vienna, New York, Boston, Philadelphia, 
Chicago, and Toronto. 


Machine Tools. 

; I had an opportunity a few days ago of inspecting one 
of @ batch of Austen capstan lathes which are now being built 
by Smith and Coventry, Limited. This interesting lathe pro- 
vides four automatic changes and four groups of changes, the 
range in any one being unusually large. Since the first machine 
was introduced the main drive has been somewhat modified. 
In addition to being frictionally driven, the machine is now built 
so as to be driven positively should @ heavy stress come on tle 
clutch and cause it to slip. The main drive is, of course, of the 
single pulley pattern by a clutch and lever, which can be actuated 
by the attendant without moving from the front of the machine. 
rhe same clutch is automatically disengaged at the end of the 
cycle of operations—an important feature in case one man hes 
charge of a number of machines. 


Barrow-1n-Furness, Thursday. 

Hematites. 

: In the hematite pig iron trade there is not much new 
business being done at the present time. ‘The market is rather 
flat and prices are down a trifle. Consumers of iron are showing 
little inclination to place orders unless they badly want the iron, 
but as they are pretty well secured in this matter trade is slack. 
In the meantime makers are just as busy as ever on good con- 
tracts that will keep them busy for some time to come. They 
have brought down their quotation for parcels of mixed numbers 
of Bessemer iron to 84s. per ton net f.o.b. There is a good steady 
demand for special brands of iron, and these are quoted at 4s. 
to 5s. higher than the foregoing rate. This iron is being sent 
to all parts. In warrant iron there is nothing being done. The 
stores of warrant iron represent in the aggregate 26,213 tons. 


Iron Ore. 


For iron ore there is @ good steady demand on local as 
well as general home account. Local smelters have good large 
requirements and are taking big supplies, and the ore raised 
's going into immediate use, whilst some that was stored some 
time ago is being drawn upon. Prices are unchanged and best 
sorts are quoted at 26s. per ton net at mines, with the poorer 
grades at 17s. to 18s. per ton. Spanish ores are in regular 
demand, and last week almost 12,000 tons were landed at 
Barrow from Les Falaises and Benisaf. This ore is quoted at 
21s. 6d. per ton delivered to West Coast furnaces. 





Steel. 


There is no change of moment to note in the steel 
At the Barrow Steel Works there is a busy state of 
Rails are being turned out 
The demand 


trade. 


affairs in most of the departments. 
in large quantities for home and colonial users. 





for rails is much the same and heavy sections are quoted at 
£6 12s. 6d. to £6 15s. per ton. Light rails are a fair business at 
about a pound more, and the trade on offer in heavy tram sec- 
tions is small, with the current rate at £7 10s. per ton. There 
is a highly satisfactory state of affairs in the ship plate trade. 
The demand is active on local and on genere! home account and 
from the Barrow Works, @ full output is being maintained. 
The plates are much larger than have hitherto been rolled at 
Barrow. Ship plates are at £8 10s. and boiler plates at £9 5s. 
to £9 10s. per ton. Tin bars, billets, and hoops are in fair 
demand. 


Shipbuilding and Engineering. 
These trades are well employed. No new orders are 
reported, 


Fuel. . 

The demand for coal is brisk, and good steam sorts of 
Lancashire or Yorkshire raising are quoted at 17s. 6 r ton. 
East Coast coke is at 29s. per ton net, delivered to West Coast 
furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Proposed Increase in Railway Rates. 

OnE of the things which are occupying the attention 
of Sheffield iron and steel manufacturers this week is the railway 
companies’ proposal to increase the rates for merchandise by 
4 per cent. from July. The increase is generally supposed to be 
in consequence of the companies’ agreement with the Govern- 
ment arising out of the strike of 1911, but manufacturers are 
asking whether the advances already put into force by the 
railways have not compensated them for any increases made 
under the agreement with their servants. In most circles the 
companies’ announcement has been received with considerable 
indignation. The proposed rates will be felt in the cutlery and 
other light steel trades, but in the heavy branches the impost 
is really a very embariassing one, and is considered quite unjusti- 
fied. The traffic from this district, excluding coal, runs to about 
2,000,000 tons per annum, and 4 per cent. upon this is a very 
serious matter. It will mean a difference of 8 per cent. in the 
cost of the delivered finished article, as 4 per cent. extra will 
have to be paid on the carriage of pig iron and another 4 per 
cent. on that of the finished article when despatched from the 
city. Even now manufacturers are engaged in a fight with the 
railway companies on the question of extra demurrage and 
wharfage charges, and it had been contended that by these and 
other means the companies had more than recouped themselves 
for the advance conceded to their workp2ople. 


Round the Works. 

Discussing the situation with several manufacturers 
in the heavy iron and steel industry this week, I learn that the 
position remains quite sound on the whole, while it is true 
that here and there one hears of a slight falling away in the 
volume of new business coming forward. Little anxiety 
is felt about this, however, as generally speaking the orders on 
hand are quite sufficient to occupy full attention for a good time 
ahead. At the very basis of prosperity here lies the home and 
foreign Admiralty work done at the armament establishments, 
and in that department there is just the opposite to falling away. 
The latest naval contracts reported are for two cruisers, six 
destroyers, three submarines, and a depot ship to the order of 
the Portuguese Government. It was stated the other day that 
a syndicate, consisting of John Brown and Co., Cammell, Laird 
and Co., the Fairfield Shipbuilding and Engineering Company, 
Palmer’s Shipbuilding and Iron Company, J. I. Thornycroft 
and Co., and the Coventry Ordnance Works, with the Fiat San 
Georgio of Spezia in association with them, had secured this 
contract for about £1,500,000, and that it was to be completed 
in two years. Inquiries which I have made in the circles con- 
cerned here, however, show that, while much reticence is 
observed in the matter, the statement that such a contract 
has actually been given out is premature. The whole matter 
has been hanging fire for a long time now, and whilst, of course, 
the firms interested would be glad to see the business settled and 
to get the work in hand, I have very good grounds for saying that 
so far nothing definite has been done. Speaking of Spezia, a 
good deal.of armour plate and shell have been made here for 
that port during recent months. Amongst fresh contracts 
entered into during the past week or two is one between a 
Sheffield firm and the London United Electric Tramways for a 
large tonnage of points and crossings, whilst another firm has 
booked an order for an electric generator for the Rohilkund 
and Kumaon Railway Company. The Bengal North-Western 
Railway Company has been in the market for springs, and the 
order has been placed with Sheffield manufacturers. One firm 
here has a good contract with the London Central Meat Market 
in connection with the construction of a verandah market at 
S-nithfield, and the same firm has some important work in hand 
for the Port of London Authority’s extension. 


Raw Material. 

The position of Cleveland warrants is not affecting 
things here—at least to any great extent. Consumers of pig 
iron are still refraining from buying largely, and makers generally 
having fairly well-filled order-books, and constantly increasing 
cost of production, are not disposed to abate prices, as a rule, to 
any appreciable amount. The fact, too, that warrants are now 
going into store makes little difference here, as iron is very scarce. 
Really there was not enough stock to meet warrants in circula- 
tion, with the result that an endeavour is now being made to 
pile it up a bit. The D>rbyshire pig iron market is declared 
to be unaffected, and the position to be as strong as ever, though 
in one quarter it is stated that a weakening tendency was observ- 
able and that a shilling under the current prices had been 
accepted. Buying, however, continues to be of the hand-to-mouth 
order, consumers not being disposed to buy far ahead. Makers 
state that they are being pressed on all hands for deliveries 
under contracts, and the position is rendered more difficult 
by the fact that one furnace has had to be blown out for relining 
purposes. Merchants here believe that consumers will not 
tor much longer be able to keep off the market, as they have 
been doing for so long, and if the railway companies carry out 
their proposed new rates in July prices must be stiffened by 
reason of the increased cost of carriage. In the meantime 
quotations are unchanged, except in odd cases, and the same 
remark applies to Lincolnshire iron and East and West Coast 
hematite. The demand for Swedish pig iron is very strong, 
the only trouble being failure to get delivery as speedily as 
required. The price of Swedish billets and bars has been 
unchanged for a long time past. For Bessemer and Siemens 
acid billets the outlook is considered satisfactory, though, if 
anything, there seems to be less activity than was the case 
three months ago; but there is no cause for anxiety, as it is 
probable that this tendency is only of a passing character. 


Fuels. 

The steam coal market here displays a remarkable 
state of activity. The tonnage going for shipment is a very 
large one—-far greater than usual at this time of the year. 
The demand for industrial consumption is excessively strong, 
due in part to works endeavouring to secure extra deliveries 





for use during the colliery holidays, most of the pits having 
arranged to close down for about three days. In consequence 
of this extra pressure it is somewhat difficult to gauge the 
forward market. Certainly unless it is absolutely necessary, 
such as in cases where users must have specified qualities, 
buyers are very reluctant to arrange contracts except for short 
periods. There seems every likelihood of shipments being 
maintained on a very large scale to the end of September, and 
no doubt this will keep values steady. The smaller classes of 
fuel are very firm, and for accommodation supplies advances 
have been obtained. Prices are very strong all round, current 
quotations at pit being per ton as follows :—Best South York- 
shire hards, 13s. 3d. to 14s.; best Derbyshire, 12s. 6d. to 12s. 9d.; 
second qualities, lls. 6d. to 12s. 3d.; steam cobbles, lls. to 
lls. 6d.; washed double nuts, lls. 6d. to 12s. 6d.; seconds, 
10s. 6d. to lls. 6d. Coke is still rather weak, and very few 
sales are actually taking place. With the present high price of 
slacks makers consider it to their advantage to sell the raw 
material rather than make it into coke at a loss. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

EXTREME quietness still characterises the Cleveland 
pig iron market. Although the position is still dominated by 
the speculations in werrants, there are some indications of an 
improvement. There is a tendency towards a better feeling, 
and a strengthening market. Makers are very fully committed 
during May, while those who are selling iron seem to be in a 
position to stand out. On the other hand, very little business 
is being transacted, except for urgent requirements, consumers 
for the most part adopting the waiting policy. The speculative 
situation, coupled with some deferred shipments, has led to a 
steady increase in the store since the month opened. No. 3 
Cleveland pig iron is generally quoted at 67s. f.o.b., and business 
has been done at that figure, but only in small lots to meet urgent 


needs. Some consumers, however, are not prepared to pay that 
price. No. 1 Cleveland iron is quoted at 69s.; No. 4 foundry, 
66s. 6d.; No. 4 forge, 65s. 9d.; and mottled and white iron 


each 65s. 3d. All the foregoing quotations are for early delivery, 
and on Wednesday it wes reported that forward contracts 
could be made on lower terms. 


Hematite Pig Iron. 

There has been no change in the condition of the East 
Coast hematite pig iron trade during the past week. Through- 
out the district there is a very brisk state of affairs industrially, 
and the volume of iron being produced is very extensive. The 
stringency, however, still continues. The consumption of 
hematite is slightly in excess of the production, and the demand 
for deliveries under current contracts absorbs almost the whole 
make. Consequently, iron for prompt delivery is most difficult 
tosecure. Values of East Coast hematite pig iron are unaltered. 
Mixed numbers stand at 8ls. 3d. for this month’s delivery, 
8ls. for June, and 80s. 6d, for delivery over periods in the second 
half of the year. No serious attempt to do forward business is 
being made just now, though some “ testers ”’ are being put out. 


Iron-making Materials. 

Merchants are doing very little in the way of securing 
fresh contracts for Rubio ore, consumers hanging back in the 
hope of obtaining supplies at lower rates. Merchants still 
quote 21s. for delivery here for best Bilbao Rubio of 50 per cent., 
but this quotation would no doubt be shaded for suitable busi- 
ness. As regards coke, the works are pretty well bought, and 
very few spot lots have been purchased in view of the Whitsun- 
tide holidays. The sellers’ price of good medium furnace coke 
remains, however, in the neighbourhood of 24s. 6d. to 25s. 
delivered at the works. 


Shipbuilding and Engineering. 


The various departments of the engineering trade 
on the North-East Coast are, for the most part, very busy. 
Marine engineers are being taxed to the utmost to have orders 
pushed forward to completion, while makers of auxiliary 
machinery and fittings are actively employed. There is no 
abatement of the activity at the shipbuilding yards, builders 
having good contract books. The prospects of future business, 
however, is another matter, and it may be of some importance 
to note that there appears to be a halt in the placing of ship- 
building contracts, work secured recently being within compara- 
tively moderate compass. The continued high steel prices 
make such an increase in the cost per ton of new vessels that 
even with present good freights shipowners are inclined to hesi- 
tate. Another instance of work being sent abroad because it 
could not be completed within a definite period owing to labour 
troubles was afforded this week, Smith’s Dock Company at 
South Shields having to give up a very big contract in connec- 
tion with the London oil ship Clam in consequence of a serious 
dispute occurring in the ship repairing trade on the question of the 
demarcation between plumbers and fitters. The Clam is one 
of the largest oil tankers afloat. Her repairs would have been 
one of the largest and most expensive jobs to come to the Tyne 
for a number of years. A Dutch company has received orders 
to continue her repairs. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades, while the 
works are briskly employed on old contracts, the stagnation as 
regards new business continues. The check to business, due 
in a very large measure to the uncertain political situation, has 
been very pronounced during the past two months. Consumers 
have shown very little disposition to place orders, and the market 
has developed a distinctly duller tone at a time of the year when 
the volume of trade usually shows signs of expansion. The 
settlement of the Montenegrin difficulty is a very encouraging 
feature, and it is now hoped that a recovery in business may not 
be long delayed. At the same time producers are not by any 
means alarmed at the present falling off in trade. The steel 
makers are exceedingly busy, especially those who are supply- 
ing shipbuildiyg material, for which the call is now quite press- 
ing. Contract work of this description is reported to be ot such 
extent that it will keep some of the producers busy over the 
whole of this year. Producers of finished iron are also reported 
to have excellent order books. Quotations for all descriptions 
of iron and steel are maintained. Common iron bars are 
£8 lds.; best bars, £9 2s. 6d.; best best bars, £9 10s.; packing 
iron, £6 15s.; iron ship angles, £8 15s.; engineering angles, 
£8 15s.; iron ship plates, £8 to £8 2s. 6d.; iron girder plates, 
£8 to £8 2s. 6d.; iron ship and girder rivets, £9 15s.; iron sheets, 
singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; steel bars, 
basic, £8 to £8 2s. 6d.; steel bars, Siemens, £8 10s. to £8 12s. 6d.; 
steel ship plates, £8 5s.; steel boiler plates, £9 5s.; steel ship 
angles, £7 17s. 6d.; steel engineering angles, £7 17s. 6d. to £8 ; 
steel sheets, heavy, doubles, £9 to £9 2s. 6d.; steel joists, 
£7 7s. 6d.; steel hoops, £8; steel strip, £8, all less 2} per cent. 
f.o.t. Heavy steel rails are £6 12s. 6d. to £6 15s.; and steel 
railway sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast iron chairs 
are £4 15s.; cast iron pipes, ljin. to 2in., £6 2s. 6d. to £7; 3in. 
to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. 
to l6in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. to 
£7 12s 6d., f.o.r. at makers’ works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at £12 15s. f.0.b., 
less the usual 4 per cent. 
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Coal and Coke. 

There is very little alteration in the general condition 
of the Northern coal markets. Prompt supplies are fully booked 
up for later positions, and all parties seem determined to hold 

of as long as possible in hopes of dev velopments setting in through 

the German and Welsh strike troubles. At the present there 
is no particular feature, and the strikes have not so far affected 
the markets. Best Durham gas coal is quoted at 16s. and 
second qualities at lis. 3d. Coking coals are lis. 6d. to 16s., 
and coking smalls 15s. Best bunker coals stand at 15s. 9d. to 
16s. 3d., and ordinary at 15s. 3d. Foundry coke is 27s. 6d.; 
furnace coke, 24s. 6d.; and gas coke, 18s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

THERE has been comparatively little business done 
in Glasgow pig iron warrant market since last report. The 
market is still in a blocked condition owing to the state of the 
oversold account, and the difference between the cash and 
three months’ price is greater than at the close of last week. 
There was no market on Monday, which was a Scotch Bank 
Holiday, and the daily transactions have generally been con- 
nected with the adjustments connected with the “ corner.” 
The cash price rose from 66s. 7§d. to 67s. 9d., while three 
months’ iron has been at 61s. 6d. Transactions have also been 
noted at 66s. 9d. for delivery in seven days, and 67s. 43d. ten 
days. Apart from the special transactions which at present 
hold the market, the feeling has been that prices might possibly 
go somewhat easier, both on account of the position of stocks 
and the trend of the markets generally. 


Lower Prices for Scotch Iron. 

The prices of Scotch pig iron, which had been very 
steady for a succession of weeks, have at last shown some 
weakness. Makers are not quite so well supplied with orders 
as they were for a long time. The report goes that while the 
home inquiry has become less satisfactory, there has been a 
better inquiry for export. But this latter feature is not yet 
borne out by the returns of the shipments, whatever it may be 
in succeeding weeks. Consumers are not inclined at the present 
moment, considering the abnormal state of the warrant mar- 
ket, to replace expiring contracts with others for delivery over 
# period ; so that the business being done is generally only to 
meet immediate wants. The values of ordinary iron are this 
week 6d. per ton lower, while a reduction of Is. has been made 
on several of the special brands. Govan a Monkland are 
naga s. at Glasgow, Nos. 1, 74s. 6d.; Nos. 3, 73s.; Carnbroe, 


No. 1, 78s.; No. 3, 74s.; Clyde, Calder ‘and Summerlee, Nos. 1, 
80s.; Nos. 3, 75s.; Langloan, No. 1, 8ls.; No. 3, 76s.; Gart- 
sherrio, No. 1, 8s. 6d.; No. 3, 76s. 6d.; Coltness, No. 1, 98s.; 
No. 3, 86s.; Eglinton, at Ardrossan or Troon, No. 1, 75s. 6d.; 


No. 3, 74s. 6d.; Glengarnock, at Ardrossan, No. 1, 81s.; No. 3, 
Dalmellington, at Ayr, No. 1, 76s.; No. 3, 74s.; Shotts, 
at Leith, No. 1, 80s.; No. 3, 75s.; Carron, at Grangemouth, 
No. 1, 81s.; No. 3, 76s. per ton. In consequence of the report 
of the official accountant of the Conciliation Board as to the 
prices obtained for pig iron for the months of February, March 
and April, there has been from the beginning of the present 
month a decrease of 2} per cent. in blastfurnacemen’s wages. 


T6s.; 


The Hematite Trade. 

There has been nothing done in hematite warrants 
in Glasgow market, the nominal quotation of Cumberland iron 
being 79s. per ton f.o.b. Cumberland ports. Makers of Scotch 
hematite are well employed delivering iron to the local steel 
works under existing contracts. The inquiry for fresh supplies 
is on a moderate scale, consumers purchasing in small quantities. 
The quotation is 85s. for business of this description, but it is 
stated, on what seems good authority, that users would not pay 
so much for purchases of any great extent. 


Quietness in Malleable Iron. 

Little or no improvement can be noted in the position 
of the malleable iron trade. Makers are having to contend with 
a good amount of foreign competition, which appears to be 
getting greater instead of less. There has been little, if any, 
real advantage gained from the recent labour troubles in Belgium, 
and now that these are at an end, offers of business at reduced 
prices seem to be more confidently made than before. Good 
foreign bars, stated to be in hardly any sense inferior to Scotch 
crown brand, are reported to be made delivered in Clyde at 40s. 
below the official home price. It is not believed that merchants 
are now paying the full latter quotations, but the difference in 
favour of the imported article is still sufficiently great to challenge 
attention. No doubt makers have been paying high prices 
for raw iron, but these are now being relaxed to some extent, 
and there is not unlikely to be an early and all-round readjust- 
ment of values. 


The Steel Trade. 

The steel works of the West of Scotland are nearly 
all fully employed, and in most instances there is understood to 
be a good reserve of work still to be dealt with. Complaints 
are heard that the demand for ship plates has been slackening 
off. Reports are given of foreign-made plates which, delivered 
in Clyde, are fully £1 per ton below the official home price ; 
but there is an absence of specific information on the subject. 
There can be no doubt, however, of the fact that prices are on 
the down grade. Some orders for partly manufactured steel, 
which formerly came to this country, are reported to have gone 
to foreign makers. On the other hand, there has been a call 
for considerable quantities of high-class material, which our 
steelmakers have comparatively little difficulty in securing at 
pretty full prices. The inquiries from abroad for a variety of 
structural] steel are reported to be encouraging. 


The Coal Trade. 

The coal trade has been active since last report, and 
the shipments have shown considerable expansion. Demand 
for the Baltic, Mediterranean, River Plate and elsewhere has 
been encouraging, and there has at most of the ports been a 
good supply of vessels awaiting cargoes. Inland business is 
also satisfactory, and prices are generally without material 
alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff and Neighbouring Districts. 

It was stated on Change when the week’s business was 
resumed that several important matters were pending. Com- 
plaints were made that there was a scarcity of large coal after 
stoppage, and the latest statement on ’Change was to the effect 
that sellers held for fresh advances. Closing quotations :— 
Steam coal: Best Admiralty, large, 22s. 6d. to 23s.; best 
seconds, 22s. to 22s. 6d.; seconds, 21s. to 22s.; ordinaries, 
20s. to 21s.; best drys, 21s. to 22s.; ordinary drys, 19s. 6d. to 
20s. 6d.; best bunker smalls, 15s. to 15s. 6d.; best ordimaries, 
14s. 6d. to 15s.; cargo smalls, 13s. 9d. to 14s. 3d.; inferiors, 13s. 
to 13s. 9d.; washed smalls, 15s. to lds. 6d.; best Monmouthshire 





black vein, large, 20s. to 20s. 6d.; ordimary Western Valleys, 
19s. 6d. to 20s.; best Eastern Valleys, 18s. 6d. to 19s. 3d.; 
seconds, 18s. to 18s. 6d. Bituminous coal: Best household, 
9s. to 20s.; good household, lis. to 18s.; No. 3 Rhondda, 
large, 18s. 6d. to 19s.; small, 15s. 6d. to 16s. 6d.; No. 2 Rhondda, 
large, 16s. 6d. to 17s. 6d.; through, 15s. 6d. to 16s.; No. 2 smalls, 
13s. to 13s. 6d.; best washed nuts, 17s. to 17s. 6d.; seconds, 
16s. to 17s.; best washed peas, 15s. 6d. to 16s.; seconds, I4s. to 
lis. Patent fuel, 24s. to 25s. Coke: Special foundry, 32s. 
to 32s. 6d.; good foundry, 29s. to 3ls.; furnace, 25s. to 27s. 6d. 
Pitwood, 20s. 9d. to 21s. 3d. 


Newpc: t (Mon.). 

There is not much change in the steam coal trade. With 
short supplies after the stoppages and the Whitsun holidays at 
hand be rs were not inclined to lessen their recent prices. Buyers 
were inclined to follow a waiting policy. Smalls were firmly 
held. Following are the closing quotations :—Steam coal : 
Best Newport black vein, large, 19s. 9d. to 20s. 3d.; Western 
Valleys, 19s. 3d. to 19s. 9d.; Eastern Valleys, 18s. 3d. to 19s.; 
other sorts, 17s. 6d. to 18s.; best smalls, 14s. to 14s. 6d.; seconds, 
13s. to 14s. Bituminous coal: Best households, 18s. to 19s.; 
seconds, l6s. 6d. to 17s. 6d. Patent fuel, 22s. 6d. to 23s. Pit- 
wood, ex ship, 20s. 9d. to 21s. 3d. 


Swansea. 

The improvement which has been for some time noted 
in the anthracite coal market was again in evidence to-day. 
The closing quotations were the following :—Anthracite coal : 
Best malting, large, 22s. to 24s. net ; seconds, 19s. to 20s. net ; 
big vein, large, 16s. to 18s., less 2}; red vein, large, 13s. 9d. to 
14s. 6d., less 24; machine-made cobbles, 22s. to 23s. 6d. net ; 
Paris nuts, 23s. to 24s. net; French nuts, 23s. to 24s. net; 
German nuts, 23s. to 24s. net ; beans, 16s. 6d. to 19s. 6d. net ; 
machine- —— a jy lls. 3d. to 13s.; rubbly culm, 9s. 3d. 
to 9s. 6d., ff, 6s. to 63. 6d. net. Steam coal: Best 
large, 19s. mg to i less 2}; seconds, 16s. 3d. to 17s., less 2} ; 
bunkers, lis. 6d. to ‘V6s., less 24; -smalls, 13s. 6d. to 15s. 6d., 


less 2}. Bituminous coal: No. 3 Rhondda, large, 19s. to 20s., 
less 24; through, l6s. 6d. to 17s. 6d., less 24}; smalls, l4v. 9d. 
to 16s., less 2}. Patent fuel, 21s. to 22s. 6d., less 24. 


Iron and Steel. 

The latest quotations of iron and steel are as follows :— 
Pig iron: Hematite mixed numbers, 79s. cash and one month ; 
Middlesbrough, 67s. 10d. cash, 67s. 6d. month; Scotch, 73s. 
cash and month; Welsh hematite, 86s. 6d. to 87s. 6d. d.d 
East Coast hematite, 86s. c.i.f.; West Coast hematite, 86s. 6d. 
cif. Steel bars: Siemens, £5 12s. 6d. per ton; Bessemer, 
£5 12s. 6d. per ton ; heavy sections, £6 10s. 6d. Rubio iron ore, 
20s. 6d. to 21s. 


Tin-plate. 

An authority on the trade remarks that it is getting 
into a better position, but that many works have been closed 
and no end of losses sustained. Quotations: Finished black 
plates, £10 15s. per ton; galvanised sheets, 24 g., £11 1és.; 
block tin, £231 cash, £223 10s. three months ; copper, £69 10s. 
cash, £69 7s. 6d. three months. Lead: English, £19 per ton ; 
Spanish, £18 10s. per ton; spelter, £25 7s. 6d. per ton. Silver, 
27§d. per oz. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 23rd. 

Locomotive orders have slowed up, but 300 are now being 
negotiated for. The demand from Canada is heavy, as the 
Dominion plants are sold up far ahead. Large orders are now 
in sight from that quarter, notwithstanding a more than 30 per 
cent. duty and heavy freight charges. Users of steel bars in 
the New England States are scouring the Western markets as 
far as Chicago for bars for early delivery, and are getting very 
little. Steel mills are crowding their capacity to the utmost 
limit. Noteworthy concessions have been made this week on 
all grades of pig iron, but makers declere this is only a temporary 
necessity. ‘There is much anxiety among furnace interests to 
book large orders. On finished iron and steel products no 
shading is apparent. Bridge steel is, of course, exceptionally 
active. Rail mills are pretty well sold up unti! November. 
Jobbers are ordering lerge quantities of wire and wire products. 
Agricultural steel is being specified on slowly. The National 
Tube Company has marked steel pipe up 1 dol. per ton, and 
the wire trade report their advance of 1 dol. made before the 
flood as easily maintained. All the great steel manufacturers, 
from Carnegie down, have been large buyers of crude steel in 
the open market. Heavy sales of basic pig were made in the 
Pittsburg district at a level below that of a week ago. The 
steel makers are filling up their order-books rapidly, and the 
Steel Corporation is taking its full share of the business, while 
the independents are taking the leavings. Some sheet and tin- 
plate mills in the Ohio Valley are still working below capacity. 
The greatest shortage is in crude steel, and it will probably be 
some months before the supply will be equal to the demand. 
In consequence quotations cannot be shaded. Prices are well 
maintained on all lines, with slight advances on two or three 
products. Considerable new capacity will be emptying its 
product on the merket by mid-summer. Exports of copper 
so far this month, 21,435 tons. For April, May, and June 
deliveries 15} is paid for electrolytic. Total purchases of copper 
since the last upward move, 50,000,000 lb. During the past 
week 40,000,000 of casting copper bas been sold. The 
statistical position of the copper industry is the strongest in its 
history, and an upward move is looked for. 








LAUNCHES AND TRIAL TRIPS. 





SEBASTIAN, motor ship; built by the Caledon Shipbuilding 
Company, of Dundee; to the order of Messrs. Lane and 
Macandrew ; dimensions, 310ft., 45ft. by 26}f{t.; to carry oil 
in bulk; engines, two Polar Diesel motors; constructed by 
Aktiebolaget Diesels Motorer, of Stockholm ; launch, April 24th. 


Donatp SUTHERLAND, steel steam tug; built by Edward 
Hayes, of Stony Stratford ; dimensions, 5lft. by 1lft.; engines, 
compound, 8in. and l6in. by 10in. stroke, pressure 120 lb. per 
square inch ; constructed by the builders ; trial trip, recently. 


Dicey, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Furness, 
Withy and Co., Limited, for the "North Atlantic Passenger, 
Fruit, and General Cargo Trade ; dimensions, 365ft. by 50ft. 
by 254ft.; engines, triple-expansion, 28in., 46in. and 77in. by 
48in. stroke, pressure 180lb. per square inch; constructed 
by Richardsons, Westgarth and Co., Limited; a speed of 
15} knots was obtained on trial trip recently. 


PO nae page TRANSPORT, steamship; built by Irvine’s 
a building and Dry Docks Company, Limited, of Hartlepool : 

e order of Furness, Withy, and Co., Limited, for the Empire 
Aimer Company, Limited ; dimensions, 400ft. by 52ft. 

by 29}ft.; to carry 8000 tons on a moderate draught ; engines, 

triple-expansion, 25in., 40in., and 68in. by 48in. stroke, pressure 





180 lb. per square inch; constructed by Richardsons, Wost. 
garth and Co., Limited ; a speed of 12§ knots was obtained oy 
trial trip recently. 








PERSONAL AND BUSINESS ANNOUNCEMEN'T 


THe address of the Middlesbrough office of the British T!,..),. 
son-Houston Company, Limited, hes been altered from Marit )\.. 
buildings to Prudential-chambers, Albert-road, Middlesbro iwh, 
the telephone number remaining the seme as at present, narly, 
No. 814. ; 

FRANK WIGGLESWORTH AND Co., Limited, ask us to anno) :\vo 
that they have equipped large and commodious works at Shi):\-y, 
near Bradford, for the manufacture of power transmi-~ jon 
appliances. 








Royat Instirution.—A general meeting of the membe:~ of 
the Royal Institution was held on Monday afternoon, ‘}o 
5th inst., the Duke of Northumberland, president, in the c}\:ir, 
Mr. Milner Brown, Dr. H. Wildon Carr, Mr. Emile Gar. ke, 
Mr. J. Currie Hanson, Mr. H. Holloway, J.P., Dr. R. Les-iny, 
and the Duke of Rutland, were elected members. The sere. 
tary announced that the president had nominated the following 
gentlemen as vice-presidents for the ensuing year :—Dr. H: :iry 
E. Armstrong, the Right Hon. A. J. Balfour, Mr. J. H. Baliour 
Browne, Sir William Crookes, Dr. Donald W. C. Hood, the Richt 
Hon. Sir James Stirling, Sir James Crichton-Browne, treasurer, 
and Mr. Alexander Siemens, secretary. 


Norts-East Coast INSTITUTION OF ENGINEERS AND Siiir- 
BUILDERS.—We have received from the North-East Coast Inst itu 
tion of Engineers and Shipbuilders the following list showing the 
result of the ballot for officers and members of Committee for the 
forthcoming session :—President: Hon. Sir Charles Algernon 
Persons. Vice-presidents: George J. Carter, Harald Rayltcon 
Dixon, Albert Ernest Doxford, M.A., John Gravell, Alfred 
Harrison, David R. MacDonald, James Marr, Donald Bari. 
Morison, Robert Home Muir, David’ Myles, Leslie Skinner, 
William Geddes Spence, James L. Twaddell, Robert Wallis, 


Wh. Sc., Robert Lunan Weighton, M.A., D.Sc., George Dobie 
Weir, Matthew Coulson James, Herbert Rowell. Hon. 
Treasurer: Robert Hope Winstanley. Ordinary members «i 


Council: Maurice Sylvester Gibb, Arthur B. Gowan, Williar 
Charles Mountain, John Mitchell Moncrieff. M. Inst. C.1., 
Josiah Richard Perrett, M. Inst. C.E., Vincent Litchfield Raven, 
M. Inst. C.E., Stanley Readhead, George Gerald Stoney, M. Inst. 
C.E., F.R.S., Robert J. Walker, William A. Woodeson, Jame- 
McNeal Allan, C. Waldie Cairns, M.Sc., George Harrison, 
George Burton Hunter, D.Sc., J.P., Edwin L. Orde. 

Tue InstrrvTion or WATER ENGINEERS.—The eighteenth 
summer general meeting of the Institution of Water Engineers 
will be held at Wakefield on Thursday, Friday, and Saturday, 
June 5th, 6th, and 7th, under the presidency of Mr. C. Clemesha 
Smith, M. Inst. C.E., Corporation Waterworks Engineer. The 
meetings will be held in the Town Hall, and at the opening of 
the proceedings on the Thursday the Institution will be wel- 
comed to Wakefield by the Mayor, Councillor Edwin Lodge 
Hirst, J.P. rogramme will include the presentation of 
premiums Bae dy. the Council for papers presented during 
the year 1912. The following papers have been promised for 
reading and discussion at this meeting :—(1) “ The Valuation 
of Water Undertakings on Transfer to Local Authorities,’”’ by 
E. J. Silcock, M. Inst. C.E. (held over from winter meeting) ; 
(2) “ The Water Supply of Jersey,” by Alfred J. Jenkin-, 
Assoc. M. Inst. C.E.; (3) ‘“‘ Animal Growths in Water Pipes.” 
by Samuel C. Chapman, M. Inst. C.E.; and (4) “ Reservoir 
Storage in Relation to Stream Flow,” by W. J. E. Binnic, 
M. Inst. C.E., F.G.S., B.A. (Cantab), and Herbert Lapworth 
D.Sc., M. Inst. C.E., F.G.S. * The president-elect will delive 
his presidential address on Thursday, June 5th, and will also 
supply an illustrated description of the Wakefield Waterworks 
which will be circulated amongst those present at the meeting. 
A lecture will be delivered by Professor Percy Kendall, F.G.S 
on “ The Underground Waters of the Lower Calder.” On the 
Thursday afternoon visits will be paid to the Kirkhamgate 
Filtration Works and the Ardsley rvoir of the Wakefield 
Corporation Waterworks, and on the Friday to the Green Witheus 
and Ringstone Reservoirs—Rishworth Moors—of the W = 
field Corporation Waterworks, and to the works of Messrs. J. 
Blakeborough and Sons, at Brighouse. 

AccorDING to our contemporary Nature, the annual 
outlay for earthquake work in Japan is about £5000. 
Russia, for the support of a system extending over its 
vast territories, expends a similar amount. Italy, which 
is the oldest country for recording earthquake phenomena, 
is covered with stations. Austria, France, Switzerland, 
Chile, the United States of America, the Balkan States, 
and the small States of Central America each have their 
organised systems, while in Germany we find the head- 
quarters of the International Seismological Association. 
This is supported by yearly contributions of about £1600 
from twenty-two countries. The headquarters of this 
body is in Strassburg, but it also controls stations in 
Beirut and Reykjavik. In Great Britain teleseisms are 
now recorded in thirteen different places. Three of these 
stations are owned by private persons, but that in the 
Isle of Wight is largely supported by grants from the Royal 
Society, the British Association, and Mr. M. H. Gray. 
The remaining nine are attached to existing observatories 
or other institutions. 

Writrne in the columns of Vulcan on “ The Stand 
ardisation of Electrical Machinery,’ Mr. G. W. Worrall 
points out that when an individual drive of each machine 
in @ shop is required it is someti ry to instal 
some motors of a greater power than is actually required 
in order to keep the variety of motor sizes within the 
required limits. When, however, an individual drive is 
not necessary the driven machines may frequently be sv 
grouped as to take a given power. One of the best 
examples of an individual drive is a joiner’s shop, where 
each machine requires a motor of only a few horse-power. 
Some sacrifice must in such a case be made for the sake of 
standardisation. A case of a joiner’s shop came recently 
before the notice of the writer, where at a little extra 
cost excellent standardisation might have been effected, 
but where for the sake of cheapness motors had been 
installed of the exact power required. There were nine 
motors in all, two 20 horse-power at 900 revolutions, on 
64 horse-power at 875 revolutions, one 5 horse-power a! 
1150 revolutions, three 34 horse-power at 1400 revolutions, 
one 2} horse-power at 1150 revolutions, and one 2 horse 
power at 1200 revolutions. The motors should have been 
divided into three groups; two 20 horse-power at 900 
revolutions, two 6} horse-power at 1000 revolutions, 
and five 3} horse-power at 1200 revolutions. One spare 
armature for each group would have rendered the shop 
practically immune from any serious stoppage. 





te 
on 


SS Sw, 2 


THE ENGINEER 


5L1 





May 9, 1918 





— 
= 
= 


NoTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 

Owrnc to @ continued reserve among consumers, in 
consequence of the general uncertainty with regard to the future 
of the iron trade, inland prices for bars have ain given way 
M.2 p.t., and offers at M.115 to M.116 p.t. are known to have 
beer made. Export rates also show a decrease, the Antwerp 
quotations being M.110 to M.112 p.t. for basic bars. At a 
recent meeting of. the Steel Convention the demand tor semi- 
finished steel was reported to continue brisk, and that 
acti\ ity prevailed at the shipbuilding and construction shops. 
Some pretty large orders in railway material have been placed 
by the State Railways, their requirements for 1913 being 
134.000 t. higher than for last year. On foreign account a 
fair business at paying rates is being done ; light section rails 
showy an improvement as compared with March this year. In 
sectional iron reserve is shown both by inland and foreign con- 
sumers. The next general mecting of the Convention is to take 
place on May 29th. The position of the German wire industry 
is going from bad to worse ; being decidedly hard up for work the 
mills are inclined to grant concessions, and as competition is 
extremely keen the weakness in prices becomes more marked 
every week. Drawn basic wire, 5 mm., is standing at M.127.50 
p.t. for Rheinland-Westphalia for orders of less than 10 tons, 
while for South Germany M.122.50 p.t. is quoted. The basis 
price for iron wire is M.142 p.t. 





The Silesian Iron Market. 

Demand all round for iron and steel has been a little 
duli of late, and forward contrects are an exception. Prices 
for iron ore, pig iron, and coal, however, show much stiffness. 
During the first two weeks of April some improvement could he 
felt, but the unsatisfactory condition of affairs in the Balkans 
has, of course, a most depressing influence on trade in general 
and on the iron business in particular. and this week’s sales have 
been of the most limited description. Until last week great 
activity was kept up at the bar and hoop mills, and the plate 
and sheet departments could boast of being well engaged. 
Inland demand for girders was only moderate, while on foreign 
account @ fair business was done. ; 


List Quotations , 

The following are the current prices per ton, free at 
works + Spiegeleisen, 10 to 12 per cent. grade, M.82; white 
forge pig, Rhenish-Westphalian brands, M.69; iron for steel 
making, M.73 to M.75; German Bessemer, M.81.50; German 
foundry pig, No. 1, M.77.50; the same, No. 3, M.74.50; Ger- 
man hematite, M.81.50; common basic bars, M.118 to M.120; 
iron bars, M.140 to M.145 ; hoops, M.140 to M.145, in some cases 
less ; commen steel plates, M.132 to M.135 ; heavy steel plates, 
M.142 to M.145; sheets, M.142.50 to M.147.50; drawn iron 
or steel wire, M.125 to M.127. 


Coal and Coke. 
Good conditions prevail in the German coal trade 
and prices are firm all round. For coke a fair demand continues 
to come in. 


Austria-Hungary. 

The iron market of this country has been more seriously 
influenced by the Balkan war than that of any other district, 
and trade in this and the past week has been exceedingly quiet, 
a poor demand only coming in for iron and steel. Consumers 
restrict their purchases to mere trifles, and the business going 
on in the various departments is entirely of the hand-to-mouth 
sort. Prices are naturally tending downwards. Bars and 
girders and the various descriptions of building material are in 
very limited request, while plates and sheets continue in toler- 
ably fair request owing to the regular activity being mantained 
at the machine fectories. The coal trade has also been wanting 
in firmness, and a falling off in demand is reported for pit coal. 


The French Iron Market. 

The principal departments of the iron and steel 
industry are reported to be very busy and the outlook may be 
considered fair, there being plenty of work for some time to 
come in all branches. An officiai account, given in the Journal 
Offciel, shows the total output of pig iron in France last year to 
have been 4,949,126 t., or 478,985 t. more than in 1911. In 
foundry pig and cast iron 864,546 t. were produced, which, com- 
pared with I911, shows an increase in output of 40,888 t.; 
in forge pig 535,783 t. were produced, or 105,062 t. less than in 
1911; Bessemer, 156,741 t., or 60,539 t. more than in 1911 ; 
hasic, 3,323,668 t., or 483,429t. more than in 1911; special 
orts of tron, 68,088 t., or 91 t. more thanin 1911. The Meurthe- 
et-Moselle Department comes first among the twenty-two iron- 
producing departments, with an annual output of 3,405,588 t.: 
then comes the Nord Department with 556,027 t.; the Pas de 
Calais Department with 259,949 t.; Saéne-et-Loire with 115,175 t.; 
while each of the remaining departments had less than 100,000 t.; 
the Dordogne Department comes last with a make of only 430 t. 
Total output in ingots last year was 4,403,688 t., or 566,636 t. 
more than in 1911, the Meurthe-et-Moselle Department again 
coming first with an output of 2,212,206 t.; next come Nord 
with 846,534 t.; Loire with 220,765 t.; Sadéne-et-Loire with 
201,600 t.; Pas de Calais with 152,030t.; Ardennes with 
139,092 t.; and Loire-Inférieure with 125,805 t. Of the remain- 
ing Departments each produced less than 100,000 t., Seine- 
Inférieure coming last with only 465 t., and Bouches-du-Rhéne 
with 300 t. for 1912. 


The Iron Trade in Belgium. 


There is little to record about the business being done 
at present, the amount of fresh work placed in the manufactured 
iron department being limited. Prices are weak, the mills 
feeling the adverse effect of competition. 








Tue Instrrute or Mretats.—The annual autumn meeting of 
the Institute of Metals will this year, under the presidency of 
Professor A. K. Huntington, for the first time since the Insti- 
tute’s formation in 1908, be held on the Continent. It will take 
place in connection with the Ghent International Exhibition, 
the dates fixed being August 28th, 29th and 30th. Among the 
papers to. he communicated will be the report of the Corrosion 
Committee. 


Institution oF ExecrricaL ENGINEERS: MANCHESTER 
Locar Section.—The following is a list of the officers and Com- 
mittee of this branch for the session 1913—14 who were elected 
at the annuel general meeting, April 8th, 1913 :—Chairmean, 
Prof. E. W. Marchant; Vice-chairmen, Dr. E. Rosenberg and 
P. P. Wheelwright ; other members of Committee, C. C. Atchison, 
C. J. Beaver, K. M. Faye-Hansen, H. J. Hawkins. E. L. Hill, 
EK. M. Hollingsworth, G. Layton, A. E. McKenzie, B. Thomas, 
Prof. Miles Walker, B. Welbourn, and F. H. Whysall ; past- 
chairmen (ex-officio members of the Committee), Messrs. J. S. 
Peck, Wm. Cramp, and A. A. Day; Hon. Secretary and 
lreasurer, Mr. Julius Frith, The Homestead, Victoria Park, 
Manchester ; Assistant Secretary and Treasurer, A. L. Green, 
8, Westminster-avenue, Manley Park, Manchester. The 
members of Committee of the Students’ Branch are :—Messrs. 
C. G. Abbey, H. G. Bell, H. A. Carney, H. R. Constantine, 
W. 8. Flight, C. P. Higham, F. E. Hill, H. M. Jordison, J. L. 
wie W. Parry, A. T. Robertson, E. H. Webb, and C. G. S. 

ett. 











BRITISH PATENT SPECIFICATIONS. 


When an ti tion is ted trom abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














STEAM GENERATORS. 


21,547. September 21st, 1912.—ImMpROVEMENTS IN STEAM 
Borrers, Paul Kestner, 7, Rue de Toul, Lille (Nord), 
France. 

A and B indicate upper and lower drums and C, D, and E 
the evaporation tubes, the central one, D of which is of larger 
diameter as it contains within it a return tube F. In the upper 
drum is a trough G, into which the feed water is received from a 
pipe H. The trough is arranged so that the feed water is allowed 
to overflow through slots at a position vertically above the 


N° 21.547. 





longitudinal axis of the drum. The return tubes F extend up 
into the drum A some distance beyond the evaporation 
tubes, and are made with flaring mouths. They also extend 
downwards into the lower drum some distance beyond the 
evaporation tubes. Within the lower drum there is provided a 
retarding device, comprising an inverted angle iron J carried 
near to and below the ends of the return tubes, and two plates K 
placed at some distance from and slightly lower than the angle 
iron J. This construction, it is claimed, heats the feed water 
so quickly that incrustation of the tubes is entirely avoided.— 
April 16th, 1914. 


INTERNAL COMBUSTION ENGINES. 


10,991. May 8th, 1912.—-ImMpROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES, Heinrich Zoelly, Hardturmstrasse 19, 
Zirich, Switzerland. 

In @ uniform pressure internal combustion engine, according 
to this invention, the compression of the air is not carried to the 
point where the ignition temperature of the fuel is attained ; 
the heat required towards attaining such temperature is supplied 
to the combustible charge in the combustion chamber by an 
electrically heated body having a large external surface past 


N° 10,991. 























Fig =: 


which the combustible charge is conducted. A is the cylinder 
and B the piston. The fuel is introduced through an opening C 
in a sleeve D. The oil flows through small passages E into the 
mixing chamber F. The air is supplied through a port G, and is 
controlled by a valve H. From the mixing chamber the air 
and oil pass through an opening J into the cylinder. K is an 





electrical heating device arranged in front of the opening J. 


. 
This heating device may be constructed of wire gauze or wire 
bent sinuously, as shown in Figs. 2 and 3. In this construction 
a wire insulated from the casing is embedded in porcelein and 
connected at its ends to terminals L and M passing through 
the cylinder cover. Since the heating is effected by electrical 
energy, an engine of this kind, in eontradistinction to a Diesel 
motor, does not need to compress to such # high degree, and can 
therefore work on the whole at considerably lower pressures.— 
April 16th, 1913. 


AERONAUTICS. 


15,533. July 3rd, 1912.—CompinaTION AEROPLANE AND 
DrricinLe Macnine For Miirary ScouTING AND TRANS- 
PoRT Work AND FOR PASSENGER TRANSIT, Milan Christitch, 
15, Upper Porchester-street, W.C. 

A is a torpedo-shaped balloon. B is a system of vanes to 
give directional stability. C, C are hollows formed in the under- 
side of the balloon the object of which is to check the descent 
of the machine should any mishap occur to the balloon. D, D 
are propellers carried on a shaft Kand driven by chain from the 
engines. F is a rudder for steering purposes. G is a girder 
structure to stiffen the balloon. H is the bracing from which 
the aeroplane is supported by means of rods J attached to the 
aeroplane framework by removable bolts. K, K are the lifting 
plenes of the aeroplane. L is the torpedo-shaped body divided 


N? 15.533. 











into compartments. The front compartment contains tho 
engines. The second accommodates stores and ammunition. 
The third is the space for sleeping berths and mess-room. Next 
to this is a room containing quick-firing guns and, finally, there 
is @ compartment in which searchlights are mounted. At the 
extreme rear of the car a vertical rudder is placed in the same 
vertical plene as the rudder of the balloon. There is also a hori- 
zontal movable tail, which acts as a rudder for centrolling the 
vertical movement of the machine. The machine may be 
provided with two propellers M driven by chains. For alighting 
on land wheels and skids ere provided, whilst for use on water 
floats are secured at the same level as the skids.—April 16th, 
1913. 


TRANSMISSION OF POWER. 


4270. February 19th, 1913.—ImMpROVEMENTS IN’ BEARING 
BrassEs, Ransomes, Sims and Jefferies, Limited, and C. 
Rignall, all of Orwell Works, Ipswich. 

A, B are upper and lower brasses each divided transversely 
into halves. In each brass is cut a recess C, in which is situated 
an oval piece D carried by a screw E engaging a tapped hole in 
the bearing. The end of this screw is squared to take a spanner. 
































The screw is further provided with # luck nut. Fig. 3 shows the 
brasses as they appear after having been used and worn. The 
oval D is shown as turned on its axis and engaging with the 
recessed portion of the top brasses opening the latter so as to 
maintain the original overall length. The lower brasses are 
adjusted in a similar manner.—April 16th, 1913. 


MINES AND METALS. 


14,234. June 18th, 1912.-Process FoR CASTING STEEL IN 
SEVERAL Layers, Oliver Imray, Birkbeck Bank Chambers, 
Southampton-buildings, London. : 

Fig. 1 is a cross-section of a mould for forming the casting 
showing the division plates in position ; Fig. 2 is a plan of the 
mould and plates ; and Fig. 3 is a face view of a division plate. 

The division plates A of soft iron or steel are of sueh form and 

lateral dimensions, and are so arranged and supported within 

the mould, that they are wholly surrounded and covered by the 
molten metal poured into the mould—that is to say, a small 
space, for example, from 2 mm. to 5 mm., is left between all 
the edges of the plates and the inner surfaces of the sides, top 
and bottom of the mould B, so that, while the plates expand 
by reason of the heat imparted to them, there will be molten 
metal between the edges of the plates and the several parts of 
the mould. When a casting has been allowed to cool no part 
of the partition plates therein projects beyond the outer surfaces 

of the casting.¥%. The plates may be provided,with bond pins C, 

or may have a series of openings D of small diameter, for example, 

of 2 mm., formed in them, through which small streams of molten 
metal pass for a short distance from a layer on ono side of @ par- 
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tition plate into a layer on the other side of the plate, whereby 
a substantially solid bond between the layers is effected. In 
order that the division plates may be supported in the mould 
they are provided with lugs E, through which rods F pass, the 
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ends of the rods being supported from the walls of the mould. 
To retain the plates the proper distance apart separating sleeves 
G are carried by the rods F and distance pieces H are provided 
at the bottom of the mould.—A pril 16th, 1913. 


TRAMWAYS AND RAILWAYS. 


13,801. June 12th, 1912.—ImpROVEMENTS IN AND/OR CON- 
NECTED WITH ConpuUcToR Rarts FoR Etecrric RarLbways 


AND THE LIKE, Charles Hesterman Merz and Sydney | 


George Redman, both of Collingwood-buildings, Newcastle- 
upon-Tyne. 

A form of the invention, which is illustrated in the drawing, 
in which A is the rail and B the thickened side thereof, the under 
surface C of which is the working or contact surface. The 
thickened portion C forms one side of the trough. The other 
side D is also thickened more or less. The bearing piece E, which 
is rectangular in shape when seen in plan, is supported on the 
insulator F, and the latter is supported on the bracket G mounted 
upon the insulator H. The brackets I are spaced at suitable 











distances apart to support the rail. The rail is protected by a 
curved protection L of fibre or stoneware or other suitable 
material as before mentioned. This protection L has a longi- 
tudinal ridge M on its under side which engages in the longi- 
tudinal recess N on the upper side of the rail, and is thus kept in 
position. The shape of the bracket I will be more clearly seen 
from the plan view shown in the drawing filed herewith. By 
means of the present invention it is possible to instal efficiently 
and economically a fully protected under contact conductor reil 
within 2iin. of the track rail, the overall height of which con- 
ductor rail shall be less than 6in. above the top level of the track 
rails, so as to conform to the limits prescribed by the English 
railway loading gauge for structares erected on the track.—4 pril 
16th, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


16,358. July 12th, 1912.—IMpROVEMENTS IN ELECTRIC AND 
OTHER Suppry Meters, The Allgemeine Elektricitats- 
Gesellschaft, of 2-4, Friedrich Karl-Ufer, Berlin N.W. 40, 
Germany. 

This invention relates to a meter which is provided with a 
device adapted to register the period of time during which the 
rate of consumption exceeds a determined adjustable maxi- 
mum limit. The shaft A of the meter drives through the medium 
of the wheels B, C, and the intermediate shaft D the sun-wheel 
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i, of a differential gear, and also the meter mechanism F which 
indicates the consumption of electricity or other energy supply. 
The second sun wheel G of the differential gear receives it- 
movement from a sheft H rotated at a constant speed. Thi~ 
shaft may be driven either in the known manner electrically by 
a motor rotating at a constant speed, as shown in the drawing, or 
mechanically by clockwork or the like. The shaft I of the planet 
wheel is, by means of toothed wheel gear, geared to the dise K 
‘which is provided with notches or teeth. On the periphery of 
the disc K slides the spring end of a lever L which is rotatable at 


the point M, and which, in a suitable manner, for example, by 
means of its hooked end N, arrests the escapement O of clock- 
work P. As the speed of the sun wheel E exceeds or remains 
below the constant speed of the sun wheel G, the planet wheel 
is rotated in one or the other direction. If the speed of the sun 
wheel E is lower than that of the sun wheel G, that is, if the 


determined maximum limit of the rate of consumption of energy 

is not exceeded, the dise K is rotated in the direction indicated 

in the drawing by the arrow, so that the lever L arrests the 
escapement by means of its hooked end N. If the maximum 
limit of the rate of consumption of energy is exceeded, the speed 

of the sun wheel E is higher than the speed of the sun wheel G, 

which remains constant, and the disc K is rotated in the reverse 

direction by the gear. The spring end provided on the lever L 

will then engage with one of the notches or teeth and be moved 

on the further rotation of the disc, so that the lever L will rotate 

about the point M and the end N will release the esce pement O 

of the clockwork. The clockwork will only remain in operation 

until the dise K is again rotated in the reverse direction and the 
clock again arrested by the lever L. This occurs when the rate 
of consumption of energy does not exceed the determined maxi- 
mum limit. The time during which the maximum limit is ex- 
ceeded can be registered either by a dial or as shown on the draw- 
ing by a meter mechanism Q. Another arrangement is described. 

—April 16th, 1913. 

13,647. June llth, 1912.—IMPROVEMENTS IN OR RELATING TO 
PREPAYMENT Evrcrriciry Meters, Charles James Turner, 
of Brightling, Hoyle-road, Hoylake, Chester. 

The present invention relates to prepayment electricity meters, 
and is characterised by the employment of a—normally closed— 
short-circuiting switch in electrical connection with the terminals 


order to permit of shunt current passing through the bell. In 
the annexed drawing is illustrated, more or less in diagram, the 
application of the invention to a prepayment electricity meter 
of the type commonly used with alternating currents. A 
represents the dial pointer and B the * unconsumed ”’ dial, C is 
an electric bell set, and D is a switch which may be employed if 
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spring arms, constructed of suitable metal, such as brass or 
copper, which are secured to an insulating block H. When the 
arms F, G are in contact with each other, as shown in the draw- 
ing, the alternating currents pass and re-pass therethrough (the 
arrows marked on the several leads show the path of the current 
in one direction), but without energising the bell C. As the 
pointer A moves towards its “ zero ’’ position, however, it forces 
arm G out of contact with arm F, and breaks the circuit through 
same, so that the currents pass through bell C and ring same. 


through, and in consequence do not pass through bell C to 
operate it.—April 16th, 1913. 


MISCELLANEOUS. 


18,574. 
FACTURE OF BorLer Stays, A. K. Huntington, Professor of 
Metallurgy, King’s College, Strand, London, W.C., and 
W. R. Preston, Oceanic House, Cockspur-street, London, 
8.W. 

boiler stays are constructed from an alloy containing copper 

55.5 per cent., zinc 40 per cent., aluminium 2 per cent., man- 

ganese 2 per cent., and iron 0.5 per cent. It has been found 

accerding to the specification that such an elloy has a breaking 
load of over 40 tons per square inch, and will give an elongation 


electrolytic action and the mechanical stresses to which it is 

subjected when used in the boiler.—A pril 16th, 1913. 

25,052. November Ist, 1912.—A TuNnGsTEN ANTI-CATHODE FOR 

:, Roentcen Tuses, Siemens Brothers and Co., Limited, of 
Caxton House, Westminster. 

It_is well known that it is desirable that the anti-cathode 
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mirror of Roentgen tubes should have a convex surface, in 
order to avoid the formation of secondsry cathode rays as 


of an alarm bell, which switch is adapted to be opened through | 
a moving element of the meter, such as the indicator or pointer | 
of an “ unconsumed ”’ dial as it approaches its zero position, in | 


desired ; E indicates the shunt coil of the meter, and F, G are | 


much as possible. The construction of @ convex mirror; of 
tungsten by mechanical means offers considerable dif. 
culties. These difficulties are overcome in the present 
invention by producing the mirrors by fusing tungsten 
in an eleGtric are by which process a lenticular globule of the 
metal is formed with plano-convex or bi-convex surface, of 
excellent quality and finish. The mirror thus produced is ‘ixeq 
into a recess or the like in the cathode body by soldering or the 
like. In the accompanying drawing S is the tungsten mirror an. 
KX the metal body of the anti-cathode into which the mirror js 
fixed by solder M. The tungsten metal S can be melted, for 
instance, in the electric arc in vacuum or in the atmosphere of an 
indifferent gas. As shown on the left, it is placed upon the massive 
block of metal A of the anode, which being also a very refractory 
metal, for instance, tungsten, is consequently able to radiate 
the heat so rapidly that its temperature is much below that of 
the melting tungsten 8. The cathode B is adjustable, so ijat 
the are may be regulated and directed to the tungsten S as 
desired. By this means, the block having a plane ‘surface, q 
plano-convex drop is formed, but for producing a bi-convex 
drop @ recess is made in the block A as shown, for example, in 
dotted lines. The right-hand drawing illustrates an arrauve. 
ment which serves for making a mushroom shaped anti-catliode 
mirror. In the head of the anode A there is a hole into which 
the handle T of the tungsten mirror fits round which the drop § 
is fused.—A pril 13th, 1913. 











SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,054,775. Sanp Buast Apparatus, F. J. Hull, Brooklyn, 
N.Y., assignor to T. W. Pangborn Company, Jersey City, 
N.J., a Corporation of New York.—Filed April 30th, 1912. 

A pressure tank is adapted to contain granular abrasive 
material. It is provided with a downwardly directed discharge 
opening at its bottom. An air pipe extends from the top of the 
tank downward into proximity with this discharge opening. 

A hollow valve casing is secured to this air pipe and forms a 

downward extension of it. It also projects through the dis. 

charge opening. There is a discharge space around the valve 
easing, and a movable valve member is also carried by the casing. 



































This valve member is movable transversely across the discharge 
opening, and regulates,the flow through the opening. The 
valve member also has a downwardly directed port, and means 
are arranged within the air pipe and valve casing for operating 


| the valve member, as well as means for supplying compressed 


Should switch D be closed the currents are short-circuited there- | 


air or other elastic fluid to the upper portion of the pressure tank 
and to the air pipe. The valve member is provided with a 


| passage for the flow of air from the interior of the valve casing 


| into the space beneath the valve. 


January 31st, 1913.—ImPROVEMENTS IN THE MANU- | 


: 4 a ‘ | the shafts all being in a common plane. 
In carrying the invention into effect according to one example | 


of about 30 per cent. on 2in. of the unworked cast metal, and | 
can be readily riveted at a temperature of about 400 deg. Fah., | 
while it is capable of withstanding effectively the chemical and | 





There are eight claims. 


1,056,030. MacHINE FoR MakinG SHEET METAL BaRRE!s, 
J. H. Killion, Chicago, Ill.—Filed April 12th, 1909.  Re- 
newed November 11th, 1912. 

There is a convex longitudinally corrugated roll mounted 
rigidly on an axle shaft. Two similar and equal concave 
corrugated rolls engage with this roll throughout its whole 
length. These concave rolls are rigidly mounted on shafts, 
The two latter shafts 


are inclined with respect to the first and to each other. Coacting 


405 603 0} 





gears connect the several shafts, and are adapted to drive the 
rolls in unison. The concave rolls also have a smooth rolling 
engagement with each other on the side adjacent the convex 
rolls. Means are provided to adjust and regulate the degree of 
engagement between the convex and concave rolls. There are 
nineteen claims. 





Contracrs.—Boving and Co., Limited, heve recently received 
from the Mount Lyell Mining and Railway Company an order 


| for four impulse wheels of 2000 horse-power and. three of 18! 
| horse-power, under a head of 1000ft., and for two pipe lines 0! 


750 mm. and 550 mm. diameter and 2900ft. long; also from 
the Sagami Hydro-electric Company, Japan, an order for three 
Francis turbines of 3750 horse-power and one of 180 horse-power, 
under a head of 41 m., as well as other orders for turbines, pumps, 
and pipe lines. 
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HARBOUR WORKS IN THE TRIPOLITAINE. 
No, I. 
BENGASI. 
(By our Italian Correspondent.) 

‘Te new possessions of Italy on the North African 
littoral, commonly called by the general name of 
Libya, are, as is well known, roughly divided into 
two provinces, the Tripolitaine towards the west and 
Cirenaica. This latter marches with the Egyptian 
frontier and was always considered by its late owners 





of. 
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Fig. 1 HARBOUR WORKS AT BENGASI 


as by far the richer and more profitable of the two. 
So highly, in fact, did they appreciate its fertility 
that the Turkish emissaries went near to breaking off 
the negotiations which led to the Treaty of Lausanne 
rather than relinquish their claims to this portion of 
the vilayet, though ready to abandon the remainder 
to the victors. Whether Constatinople was right 
in thus ignoring the mineral possibilities of Tripoli 
proper remains to be seen, but the estimate formed 
of the superiority of Cirenaica from the agricultural 
point of view was undoubtedly correct. Tribute could 
be wrung from it without so frequent a recourse to those 
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drastic methods of persuasion which accompany Otto- 
man tax-collecting, for not only is the soil more pro- 
ductive, but the native commerce from the interior is 
more intense. This trade is carried on by camel por- 
terage over the caravan tracks which converge in the 
the capital of the province, Bengasi, situated on the 
sea coast. But the town, though of such acknowledged 
commercial importance, had been suffered to eke 
out an anemic existence under the atrophising 
influence of Turkish officialdom. Bengasi was guilt- 
less of even the semblance of a harbour, and girt 
about as it is with rocks and shallows and exposed 
to the scourge of every wind that blows between 
S.S.W, and N., was often unapproachable for con- 
siderable periods. 

A few wooden landing stages and jetties hastily 
put together by the expeditionary force served the 
Italian military authorities for the first few weeks. 
Soon, however, a large pier was begun. This is now 
finished and has a steam crane installed at the head 
of it—see Figs. 10 and 7, page 526. The work, 
though to all appearances simple, was rendered 
arduows by a long spell of bad weather and the 





furious seas which the N.W. wind drove upon the 
coast, 

The making of the harbour was a matter of greate1 
difficulty still. The obvious place for it was at the 
S.W. extremity of the town, both as being distant 
from the Arab quarter on the N, and especially as 
being protected by the Giuliana Peninsular and, reef 
against all winds between the 8. and W. But the | 
soundings on that side gave a medium depth of only | 
14 fathoms, while, to make matters worse, the hard | 
tufa rock was invariably found closely underlying | 
the surface of the bottom, and nowhere at more than 
9ft. below it. The powerful rock breakers and | 
dredgers—of which one is shown in Fig. 5, page 526— | 
of which there were several, worked for some weeks, | 
but the progress was so slow and the expense so great | 
that it was decided to abandon the original idea and | 
to accept the suggestion of the head engineer, Ing. | 
Simonetti. This was to construct the future harbour | 
on the north side of the town. | 

The undertaking will consist of two piers, the one | 
being short and being built in a N.W. direction to | 
protect the entrance from the 8.W. winds, while the | 
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Fig. 4—SECTION OF QUAY 


other will be about one mile long. This latter will | 
leave the shore where the lighthouse now stands— | 
see Fig. 9, page 526—and after about 500 yards, will 
make an obtuse angle turn to the W.S.W., as shown 
in the plan, Fig. 1, for which I am indebted to S.E. On. 
Bertolini, Colonial Minister, and Comm. Riveri, 
Director General of Works in the Tripolitaine. 

The scheme is a large and costly one, for the 
extent of water to be enclosed is considerable, but 
Bengasi will reap the benefits of a really efficient | 
harbour with depths ranging up to 7 fathoms. In 
the meantime, as it will take about ten years to com- 
plete, the old project is being proceeded with for 
immediate use—see Fig. 8, page 526—but the opera- 
tions of the dredgers and rock breakers are restricted | 
to a limited area, consisting of a channel which enters 
from the N,W. This communicates with a space of 
about 15 acres deepened to 3 fathoms, and sheltered 
from the 8. and S.W. winds by the Giuliana penin- 
sular, a promontary which stretches northwards and 
is continued in a length of natural reef—see Fig. 6, 
page 526. The actual pier is to be prolonged and | 
strengthened by masonry and blocks of concrete— 
Figs. 2 and 3. <A quay is to be built for steamers 
—Fig. 4—and another for coasters. The work 
has already been begun, and is to be finished by the 
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Figs. 2 and 3—SECTIONS OF PIER AT BENGACSI 


contractors, Ing. Calderai and Durio, in about three 
years at a cost of £220,000. The harbour will be 
used later on as a subsidiary one on the completion 
of the larger undertaking. 








THE CONTROL OF RIVERS BY STORAGE 
RESERVOIRS. 
RECENT EXAMPLES OF EFFECTIVE WORKS. 
Apart from operations carried out continuously 
or at frequent intervals in order tokeep it under 
local control, the works done to obtain the mastery 
over a river fall into two classes. One class includes 
works similar to those of a temporary or continuous 
character, but intended to last for many years or 
for generations, the most important being the pro- 
vision of flood banks. The other class includes 
works intended to regulate the flow, directly by 
control of the rate of flow of the confluent waters, 
and indirectly by arresting the travel of soil towards 
tho tributaries and the main river, The latter object | 


| discharge. 
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|is aided, and accumulations of soil preserved, by 
| afforestation, which is generally recognised as impor- 
| tant in this matter, by the encouragement of pasture 
| lands, which is not so generally appreciated, and by 
| certain kinds of cultivation, chiefly small scale 
| cultivation on the minor tributaries, the significance 
| of which is seldom realised in the present connection. 

Storage reservoirs fall into the second of these 
two classes, and the most important of such works 
are surface storage reservoirs, though in particular 
cases other means are more effective in proportion 
to the cost, and sometimes to be preferred for other 
reasons. Besides its direct effects, a water storage 
system may be indirectly useful in aiding control 
by planting and similar measures, especially in areas 
which are subject to long droughts. 

Compared with afforestation, a reservoir system 
has the disadvantage that the silt which is arrested 
tends slowly to diminish the capacities, and therefore 


| the usefulness, of the reservoirs, whereas the more 


a hillside forest “‘ silts up ”’ the better, the proportion 
of dead leaves and decayed wood always ensuring 
that the resulting soil will be light and retentive 
of water. It must not be forgotten, however, that 
the reservoir may perform a similar service, since a 
large proportion of the silt will be deposited in a 
swamp at the upstream end, not as useless mud at 
the bottom. The growing value of these swampy 
areas, easily converted into dry land, has to be set 
off against the diminishing value of the pool, and the 
permanent value of the land so formed, reckoned 
as a moderator of flow, must be set off against the 
final loss of the pool when it has completely silted up. 

These considerations are specially important in 


| their relation to a policy which consists in carrying 


out a very large number of small works on the minor 
tributaries. Useless ravines may be converted into 
fertile glens, or, at least, the torrent which rushes 


| madly through a ravine, tearing down at every flood 


some portion of the vegetation which struggles to 
oppose it, may be constrained to trickle slowly 
through firmly-established swamps and_ thickets, 
reaching the river too late to swell the maximum 
This principle may be seen in operation 
in some English dales, where pools have been created 


| for the purpose of working a series of small water 


mills, or for trout fishing. In the south of Spain it 
is in use in hill districts where the peasants build 
low dry-stone walls across the bottoms of folds in the 
hills and small ravines, the object being to arrest and 
retain sufficient soil and moisture for the growth of 
a few fig trees and olive trees, or, where the slope 
is flatter, to hold back a patch of level ground on 
which a crop of oats may be grown. 

Storage reservoirs have this advantage over most 
other means of flow regulation, that increases in 
dry-weather flow are subject to definite control, 
but a reservoir system does not always perform both 
its primary functions. A reservoir which has to 
deal with definite seasons of rainfall and drought 
need only be large enough for whichever purpose 
demands the greater capacity, but in climate with 
a rainfall such as that of the British Isles the capacity 
would have to be much greater if both functions 


'were to be adequately performed. The reservoir 
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could at no season be kept full, for fear of floods, and 
at no season could it be kept empty, tor fear of drought. 
In some cases, examples of which are given below, 
a part of the capacity is assigned to the increase 
of dry-weather flow, or to water supply, and a part 
is kept empty in readiness for floods. British water 
supply reservoirs, though not intended as flood 
regulators, and not, as a rule, to be relied upon to 
reduce maximum floods to any great extent, do reduce 
the frequency of floods, since they are often only 
partly filled when heavy falls of rain occur. ’ 

Generally the capacity necessary to deal with 
floods depends to some extent upon the distance of 
the reservoir from the watershed, and the average 
rate of flow of the water from the watershed to the 
reservoir, for these factors decide the extent to which 
the reservoir can be emptied before the rate at which 
water is entering it exceeds the rate at which it may 
oe passed on to the stream below, but after it is obvious 
that the necessary level can be regained even if the 
rain ceases. 

One other point must be briefly noted before atten- 
tion is drawn to recent examples of controlling 
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reservoirs. It is necessary in some cases to refrain | have occurred, the rainfall in the great flood of 1881 | Mississippi similar works have been carried out 


from producing the greatest possible effects in flood 
abatement, unless the system is certainly capable 
of controlling the greatest floods. The river bed 
may be of such a nature that it requires the scouring 
action of repeated floods in order that it may be 
capable of dealing with the great floods which occur 
at long intervals. If, however, the reservoirs hold 
back most of the silt, the freshets of relatively clear 
water may be as effective in keeping the channel 
clear as were the greater discharges of silt-laden water 
before the reservoirs were made. In such cases it 
is still necessary to consider what will have to be 
done when the reservoirs have silted up. In the case 
of a certain project involving the making of a large 
reservoir it was computed that the probable life 
of the reservoir would be about 200 years. As 


another quite suitable site would then be available, 


for the construction of a similar reservoir, it was felt 
that no injustice would be done to a future generation 
by carrying out the proposed works, and, as a conse- 
quence, creating or collecting a large population 
dependent on those works for their livelihocd. 

The following data, relating to notable examples 
of river control effected by the construction of reser- 
voirs, are taken from a valuable report recently made 
by the Flood Commission of Pittsburg, U.S.A., in 
which reference is made to works in several European 
countries, to an important system in Canada, and 
to one in the United States. 

The Urjft and Rur, Germany.—The reservoir on 
the river Urft, which is a feeder of the Rur, the latter 
being a tributary of the Rhine, has a capacity of 
1606 million cubic feet and a waterspread of 534 acres. 
It drains an area of 145 square miles, about half of 
which is wooded. In the great flood of February, 1909, 
the discharges of both rivers, the Rur and the Urft, 
were unusually great, that of the Rur being the 
greatest recorded, but the valley below the confluence 
of these streams was saved from disastrous flooding 
by the impounding in the reservoir of 706 million 
eubic feet. In addition to the service which the 
reservoir performs in flood abatement, it supplies 
a power station, where an average of 4800 horse- 
power is developed. 

The Weiseritz, Germany.—A system of seven reser- 
voirs has been planned for the protection of the 
valley of the Weiseritz, which enters the Elbe just 
below the city of Dresden. Its basin is about 148 
square miles in extent, and rather more than a third 
of this area is wooded. Disastrous floods have 
occurred in this valley, the losses in the year 1897 
alone amounting to some £400,000. The two largest 
reservoirs of the system, having together a capacity 
of about 845 million cubic feet, have been completed, 
with the result that the maximum discharge has been 
reduced from over 10,000 cusecs* to 6000 cusecs, 
while the minimum discharge has been raised from 
1.4 cusees to 70 cusecs. The reservoirs are on 
different branches of the river. One of them, the 
Malter reservoir, has a catchment of 40 square miles, 
and a capacity of about 309 million cubic feet. The 
other, the Klingenburg reservoir, has a catchment of 
35 square miles and a capacity of 536 million cubic 
feet. This reservoir supplies a suburb of Dresden 
with water. 

The Wien, Austria.—The river from which Vienna, 
or Wien, takes its name, flows through that city into 
the Danube, and being subject to frequent freshets, 
has caused much damage, although its catchment 
is less than 90 square miles in area. It is stated that 
the maximum discharge exceeds 28,000 cusecs. To 
control the floods, seven small reservoirs have been 
made, with a total capacity of about 56 million 
cubie feet. The reservoirs are situated alongside a 
part of the river which is flanked by walls, the drop 
from each reservoir to the next below it being about 
6}ft. These tanks have effectively restrained floods, 
and are, in addition, a source of ice supply for 
Vienna, while every year they are emptied in order 
that crops of grass may be grown on their beds. 

The Wupper, Germany.—Including the catchment 
of a reservoir now being made, 37 square miles, or 
15 per cent., of the area of the Wupper basin, will be 
controlled by nine reservoirs, with a total capacity 
of 1242 million cubic feet, a part of which will be 
reserved for flood control. For instance, out of 
116 million cubie feet in one case, 18 million cubic 
feet will be kept in readiness for floods during the 
flood season, and in another case 3} million out of 
92 million cubic feet will be so reserved. 

The Queiss, Germany.—In the Queiss Valley, where 
a discharge of over 27,000 cusecs occurred in 1907, 
the ordinary channel of the river will only carry 
about 3880 cusecs. At Marklissa a reservoir has 
been made for the prevention of floods and the 
development of power, 1000 horse-power being 
developed in the dry season and 2400 horse-power 
during the other eight months of the year. It hasa 
total capacity of 571 million cubic feet and a water- 
spread of 346 acres, and its catchment has an area 
of 118 square miles. The normal content of the 
reservoir is 176 million cubic feet, but this water 
is released when a flood is expected, in order that the 
full capacity may be available. 

The Oder, Austrian Empire.—A project is now in 
hand for the making of six reservoirs in the basin 
of the Oder, in Bohemia, where devastating floods 


* A convenient abbreviation of cubic feet per second. 











reaching the large amount of 13in. in twenty-four 
hours in some parts of the basin. The reservoirs, 
which will be situated near Reichenburg, in the valley 
of the Gorlitzer Neisse, will control the run-off from 
a catchment of about 29 square miles, and it is 
expected that they will reduce the maximum discharge 
by about 3500 cusecs. 

The Elbe, Austrian Empire.—In the basin of the 
Elbe the work of reservoir construction for flood con- 
trol has been in progress since 1903, the four reservoirs, 
now being made, control a total catchment of 324 
square miles, and have a total capacity of over 
546 million cubic feet, much of which is reserved for 
flood waters. Fifteen other reservoirs are included in 
the works proposed for the regulation of the flow of 
the Elbe. 


The Rhone, Loire, and Seine: Studies and Projects. 


It has been calculated that in the valley of the | 


Rhone a reservoir capacity of 7500 million cubic feet 
would result in a reduction of a metre in flood level 
at a place where the area drained is over 20,000 square 
miles. The effect produced by the natural lake of 


Geneva is such that a discharge which would, if the | 


lake were not there, be over 56,000 cusecs, is reduced 
to less than 11,500 cusecs. Lake Geneva has, 
however, an area of 223 square miles, or about 8 per 
cent. of the catchment basin in which it is situated. 
The Loire.—Investigations made in the basin of 
the Loire showed that 8250 million cubic feet of 
storage could be provided by twenty-two reservoirs 


the levels of many small lakes having been raised at 
a very low cost, about 34s. per million cubic feet of 
storage, the total capacity being about 93,000 inillion 
cubic feet. 





THE NEW YORK PIER PROBLEM. 





THERE has recently been completed in the «xperj- 
mental tank at the Navy Yard in Washincton a 
series of interesting and novel towing tests. The 
trials have involved nothing short of repro:jucing 
both shore lines of the Hudson River throuhout 
that section which constitutes to-day the b ‘thing 
spaces for substantially all of the big trans-A‘!antic 
express steamers. The question leading up to these 





| investigations was whether or not the existiny piers 
| should be lengthened to meet the demands of | igger 
liners as well as to settle the vexed problem regiirding 
| the granting of renewed permission for the co;tinu 
|ance of two temporary extensions of 100ft. each 


beyond the pierhead line approved by the Secrc-tary 
| of War in 1897. f 
| The control of navigable waterways in the United 
| States is entirely within the authority of the national 
Government and immediately under the supervision 
| of the engineer corps of the army. The building of 
| docks or piers, subject to the foregoing authority, is 
} a matter of local concern and under the municipal 
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Fig. 1—THE STEAMSHIP 


feet on the Allier, reducing the maximum discharge 
of the former from 153,600 to 111,700 cusecs, and that 
of the Allier from 167,700 to 104,760, a total reduction 
of 30 per cent. 

The Seine.—In the case of the Seine, it was found 
by the Flood Commission of Paris, 1910, that the 
method of control by reservoirs is not applicable to 
the Seine, except so far as some protection would 
be afforded by the making of reservoirs, which would 
submerge valuable farm lands. 

The Ottawa.—In Canada a great project is in hand 
on the Ottawa River, which has a basin about 56,000 
square miles in extent, the proposed reservoir system 
being intended to steady the flow of the river, which 
has had (since 1844) a maximum average year’s 
discharge of 68,584 cusecs, and a minimum average 
year’s discharge of 35,583 cusecs. The maximum 
recorded discharge was 230,000 cusecs, and the 
minimum 25,000. The works proposed are mainly 
intended to raise the levels of a large number of shallow 
lakes, and the project differs from most others in 
that the purpose of the works is to steady the flow 
so that the mean annual rate of discharge may vary 
less than at present. The first three of the series 
of projects provide for a storage of 168,000 million 
cubic feet, at a cost of about 17s. per million cubic 
feet. Intended to aid in the Georgian Bay canal 
project, these works are being carried out indepen- 
dently on account of their importance as regards 
the improvement of the river for navigation and in 
the prevention of floods. 

The Mississippi.—At the head waters of the 





PIERS AT NEW YORK 


the port of New York, and especially the pierhead 
line upon that part of the lower Hudson now used by 
trans-Atlantic liners, the army engineers and_ the 
responsible dock experts have not been in accord for 
a number of years. With some reason, the muni- 
cipal engineers have been more or less influenced 
by commercial considerations, and by the agitation 
provoked by the threat of some steamship companies 
that they would seek another port unless suitable 
docks were provided for the ships which, year by 
year, have been made longer. 

Naturally, the Government’s experts were not to 
be influenced by commercial demands of the present 
time only ; the army engineers had to look upon the 
project with an eye to the future, and had ample 
reason for concern lest traffic hereafter upon the 
lower Hudson should be gravely handicapped by 
further obstructing the flow of the river. Even as It 
is the character of the stream has undergone changes 
of a decidedly significant and suggestive nature 


| within the past few decades, and the seriousness of 


further encroachments upon the river's fairway 
has been amply emphasised. In order that this can 
be properly understood, it is necessary to have a 
knowledge of some of the essential facts. 

The piers for the big steamships which dock on 
the New York side of the Hudson have been Juilt 
opposite Castle Point on the Jersey shore—see Fig. lL. 
The river is narrower there than elsewhere, and one 
might be amply justified in asking, “ Why were the 
piers built there?” The answer is, that it brought 
these liners within easier touch with railway ferries 
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and the electric tramway service of the metropolis. 
In other words, it facilitated the distribution of 
yassengers bound to other cities as well as their reach- 
ing their homes and the hotels within New York 
City. It was essentially an effort to save time and 
to | roduce routes of the easiest access to the traveller 
without seriously considering the far greater problem 
involved in the river and harbour traffic of an 
extromely busy port. 

Bearing the foregoing in mind, it will be realised 
that New York’s pier problem had two aspects— 
one of present -day expediency and the other provision 
for the future. Within the past eleven years pro- 
josals have been made at various times to extend 


the pierhead line near West Twenty-third-street, | 


after careful consideration in each case, these 
have been denied five times by successive Secretaries 
of War. When the Olympic was ready for her 
maiden run to America permission was granted for 
a temporary extension of LO00ft. to one of the piers, 
this lengthening of the dock resting upon open piling 
and being intended really to protect the overhang 
of the stern and the ship’s propellers. A similar 
lengthening was also authorised by the Government 
in preparation for the Titanic. It will be under- 
stood, of course, that, seeing they are on piles, these 
encroachments upon the tideway do not obstruct 
the normal sweep of the current to the same extent 
that a solid pier structure would. When those 
extensions were permitted the city authorities vir- 
tually agreed to build longer permanent docks else- 
where and at points where the army engineers de- 


and, 


Forty-fourth-street out into the river for distances 
ranging from 1100ft. to 2200ft. This narrowing has 
resulted in an increase of tidal current velocities. Of 
this result the Government authorities report as 
follows :—-‘‘ This increase has required a correspond- 
ing increase of power for all self-propelled boats 
using the river, with an increased cost of operating 
expenses. This is no small item. For example, 
boats using the canal system of the State—New York 
—will be restricted in speed there to 4 miles per hour, 
and, for economical reasons, will be provided with 
power accordingly. Such a boat must have power 
sufficient to double this speed in order to be able to 
navigate with safety in the rapid currents now exist- 
ing in the harbour of New York City. Any increase 
| in such currents must cause a further increase of the 
power to be provided.’ Even to-day it has been 
reported by the Erie Railroad “‘ that the harbour 
currents are so great as to restrict towing practically 
to the hours of favouring tides.’ Further effects of 
augmented tidal movement are mentioned by the 
army engineers as follows :—‘‘ This is particularly 
true when the operations of entering a slip and mooring 
to a wharf are considered, for then the difficulties 
| of handling a boat are increased by increase of velocity 
of the current in a proportion much greater than the 
actual rate of increase of such current velocity.” 

It has been found by observations that as many as 
12¢ boats pass hourly through the section opposite 
Twenty-third-street at that season of the year when 
excursion boats are not running and when navigation 
in the upper river and in the canals is closed by ice. 


























Fig. 2-TANK ARRANGED FOR PIER TESTS 


clared the flow of the river would not be unfavourably 
affected. This has not been’ done, but, instead, the 
port officials have taken the stand that these tempo- 
rary encroachments could be made permanent without 
injury to the tideway, and have even advocated still 
a additions to the existing piers for large ocean 
iners. 

On the other hand, the Government's experts 
have found the conditions of the river to have been 
(lecidedly changed by reason of various encroachments 
from time to time. They report that: ‘‘ For the 
section opposite Castle Point the depths have increased 
very materially so as to make the cross section actually 
greater than it was in 1874, showing greatly increased 
current velocities. The absolute increase of the 
velocities cannot be determined since the tidal range 
was different in 1874 from that observed in 1912. 
rhe maximum ebb velocity observed was 5. 86ft. 
per second, or 4.08 miles per hour. For the Barclay- 
street section—lying somewhat further down the 
water front—the scour did not compensate for the 
reduction of cross section due to pierhead extensions, 
ind there is evidence of fill in the shoaler part of the 
section toward the New Jersey shore, more clearly 
evidenced by the soundings in the vicinity es 
lhe ebb current velocities had increased from 2. 96ft. 
per second—2.02 miles per hour—for a 4.4ft. tide 
in 1854 to 5.55ft. per second—3.78 miles per hour. 
for a 3.8ft. tide in 1912, or more than 87 per cent.” 

In short, the original shore line of the Island of 
Manhattan has been extended along a frontage of 
8930ft. from West Thirteenth-street north to West 





,** Under existing laws boats must pass more than 
| 300ft. outside of the ends of piers or be responsible 
|for damage to boats leaving or entering their slips. 
| Express ocean steamers, river and sound passenger 
| steamers, tows of car floats, and tows of up-river 
barges all have beams of about 10€ft. It would be 
no wnusual matter for four or five such craft to be 
approaching such a section at any one time. Under 
this criterion 3000ft. would be the minimum width 
required for the Hudson.’’ As matters stand to-day 
there is a clearance of but 2700ft. between the pier 
heads on the New York side and the docks on the 
opposite New Jersey shore. 

Under the foregoing conditions any engineer will 
recognise the correctness of the attitude of the dis- 
interested army experts, and he will also realise how 
present circumstances are likely to be aggravated 
harmfully when the great ships now being built enter 
upon the trans-Atlantic service, unless other berthing 
spaces are provided on the New York side. For- 
tunately provision can be made for 1000ft. vessels 
over on the New Jersey shore south of Castle Point 
without trespassing beyond the pierhead limit fixed 
by the Secretary of War. It is on that side that the 
Imperator will dock. 

In order to remove all question of doubt of a pro- 
fessional character and to avoid any charge of bias, 
the Chief of Engineers of the United States Army 
determined upon the unique plan of using the Model 
Experimental Basin at Washington for the purpose. 
Accordingly, Naval Constructor David W. Taylor, 
U.S.N., in co-operation with the immediately respon- 








sible army engineer officers, set about rigging up the 
Tank to simulate upon a proper scale the section of 
the river in question with its flanking piers. A 
movable bottom was suspended in the basin which 
could be raised or lowered to duplicate high and 
low tide, and also to correspond to the different depths 
of water throughout the region under examination. 
The trials were made with the pier lengths as they 
exist now, reduced, of course, to their proper relative 
dimensions, and also with further extensions on both 
sides of the river long enough to furnish berthing 
spaces for 1000ft. boats. The models towed exem- 
plified the biggest of the ships now in service, those 
soon to join the trans-Atlantic fleet and the as yet 
unbuilt craft 1000ft. Jong. 

Naval Constructor Taylor’s task was decidedly 
complex, and it logically involved an elaborate expan- 
sion of tests previously made by him to determine 
some of the phenomena of suction between passing 
ships. The British technical reader is already aware 
of Naval Constructor ‘Taylor’s earlier researches 
along this line, and probably remembers that this 
expert was a witness during the original hearing 
of the case growing out of the Hawke—Olympic 
collision. In his recent task, Naval Constructor 
Taylor had also to determine the suction effect 
exerted upon vessels moored at flanking piers when a 
large liner approaches or leaves her dock in a strong 
tideway, as well as the influences upon near-by 
shipping in motion. 

It is a fact that the sailing dates for many of the 
steamships leaving New York are identical, and it is 
no uncommon thing to see a number of these big 
craft headed seaward in a regular procession. As 
a result, it naturally follows that these vessels must 
back out from their slips at very nearly the same 
time and fairly close to one another. Quite apart 
from the difficulties involved so far as they are 
concerned, there is the hazard to the regular harbour 
traffic which, as we have already said, is of considerable 
volume. In order to simulate as far as possible in a 
model tank the foregoing conditions, numerous small 
models of harbour craft and other models of liners of 
suitable size were employed. Some of these were 
placed in the fairway of the channel and others were 
put in the slips. The latter were so arranged that 
they would respond freely to any suctional impulse 
tending either to push them toward the shore ends 
of the docks or to draw them away from their moorings 
toward the thread of the stream. It should be kept 
in mind that the great express steamships are vessels 
of deep draught, and this factor in itself is most 
important so far as suctional disturbances are con- 
cerned. The 35ft. draught of big ships requires a 
depth of at least 40ft. for safe navigation, and there 
is a point abreast the lower docks of New York City 
where the fairway containing this depth is now only 
1100ft. wide. In that neighhourhood, this would be 
narrowed by some 130ft. if the piers were built out 
to the line approved by the War Department. This, 
then, complicates the situation just so much more by 
restricting the area within which the large ocean liners 
can enter and leave their docks. 

According to the determinations previously arrived 
at by Naval Constructor Taylor, the suction between 
two ships in motion upon the same course—one 
overtaking the other—had an appreciable influence 
laterally for a distance of 84 per cent. of the individual 
ship length, and the analogy of this would, of course, 
be the effects exerted upon vessels in their berths by 
a liner approaching or leaving her own pier and travel- 
ling at right angles to the axes of the docks. As 
a large percentage of the disturbing perturbations 
thus created are below the surface, the investigator 
was particulaily desirous of checking these by some 
visible means in order that the initial movement and 
its extension might be followed as the towed model 
advanced. Accordingly, he hit upon the plan of 
mooring lines of buoys beneath ths water’s surface 
at the mid-depth of the model used—see Fig. 2. 
Rising from these buoys were very thin rods which, 
while practically insensitive to surface agitations, 
would actively respond to any under-water movement 
that might affect the supporting buoys. 

In each case the diminutive liner was towed up 
the middle of the Tank—corresponding to the thread 
of the stream—and at varying speeds duplicating 
the circumstances of slack tide and the conditions of 
ebb and flood at full swing. Also, in the case of the 
ebb tide, speeds were simulated which corresponded 
with the current velocities when augmented by heavy 
upland rainfalls. It may be mentioned that the 
watershed of the Hudson is of such a character that 
it adds greatly to the outward-bound volume after 
storms over that area, and the tidal velocities running 
seaward are frequently so strong that the docking of 
a big liner becomes an exceedingly difficult task. 
Work of this nature that might at ordinary times 
easily be accomplished well within an hour, occa- 
sionally takes three times as long, and in the mean- 
while seriously hampers harbour traffic. 

In the trials, the model ocean giant was progres- 
sively towed closer and closer to the pierheads, and 
the agitation of the projecting rods as well as the 
effects upon the models lying within the slips were 
carefully observed. Perhaps it might be said that 
the very complexity of the preparations would only 
serve to confuse the problem and terd to make an 
intelligent following of ell of the phenomena quite 
impossible. This would mcst probably have been 
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true had not Naval Constructor Taylor had recourse 
to the moving-picture camera, and taken a graphic 
record of every run down the tank. Cameras of 
this character were so placed that every essential 
movement of each run could be caught, and it is 
certain that but for these instruments a vast deal 
of invaluable data might have been missed. 

The perspective of the moving picture may be 
somewhat deceptive, and it was necessary for the sake 
of accuracy that the observer should know the relative 
position of the towing carriage at every instant of 
its advance. In other words, that he should be 
certain of which piers it was passing from moment to 
moment. order to afford this information, a 
very large qial or position index was placed upon 
the front of the carriage, so that it could be easily 
seen at the farthest extent of the pierline. The 
position index was divided into one hundred parts, 
each one of which represented a given section of the 
dock frontage. The hand was operated electrically 
by the distance recorder which forms part of the 
carriage equipment, and the moving-picture cameras 
reproduced the positions of the pointer as it did the 
other essential motions. By means of this visible 
check, the investigator knew positively just where 
the moving model was during every stage of its 
travel, and he also knew the relative distances and 
positions of the tell-tale rods and the neighbouring 
models representing either shipping in the fairway 
of the channel or craft moored in the flanking slips. 

The graphic data thus obtained gave the investi- 
gator material which could be studied at leisure and 
analysed with that painstaking thoroughness which 
has characterised all of Naval Constructor Taylor's 


scientific work, and he was able to trace sue- 
tional perturbations from their beginning to 


their ultimate and uttermost radius of influence. 
We are not yet permitted to disclose the details of 
these investigations, but in substance it may be said 
that the experiments confirm the earlier researches 
upon suction between ships made by Naval Con- 
structor Taylor a few years ago. They also clearly 
demonstrate that the size and draught of the great 
liners materially affect the measure of the disturbances 
aroused, and these must be given their proper weight 
in considering the dock problem of any port where 
the waters are confined and where tidal velocities 
are of any considerable moment. The Government 
authorities have again refused, since Naval Con- 
structor Taylpr’s report was submitted to the army 
engineers, to allow the existing temporary extensions 
of two of the piers to be made permanent ; in fact, 
have assented to their continuance only for a short 
while longer until suitable docking berths of proper 
lengths can be built either above or below the 
piers now facing the New Jersey shore and opposite 
Castle Point. 








SOME STATIONARY BRITISH DIESEL ENGINES. 
No. Ii” 
THE HICK, HARGREAVE DIESEL ENGINE, 

In a former article we dealt with the Westinghouse 
engine. To-day we take the engine built by Hick, 
Hargreaves and Co., Limited, of Bolton, which shows 
quite, a different set of conditions. 
course has won a great reputation by its big hori- 
zontal steam engines for mill driving, but has had 
no gas engine experience. It has, however, boldly 
set to work, and, again without taking out a Con- 
tinental licence, has worried out the problem for 
itself, and it must be said has succeeded in producing 
a very satisfactory Diesel engine, though it must be 
admitted that it is not in all respects completely 
up-to-date ; we hardly think, however, that it suffers 
appreciably on this account. It means, though, that 
there are fewer points still with which we can deal 
without going over old ground, and the comparative 


brevity of our description must not be taken as a, 


measure of our opinion as to the merits of the engine. 
There is, indeed, one little point, in the method of 
cooling the exhaust valve, which shows a very high 
degree of ingenuity and knowledge of the conditions, 
but, in fairness to the builders, we will not give away 
the secret. Suffice it to say that a cast iron valve on 
a steel stem is used, and that the arrangement 
impressed us as being altogether a delightful method of 
dealing with this problem. We may, too, mention 
that the angle selected for the seat is 20 deg., so that 
when we recall the Westinghouse flat seat and the 
more usual angle of 45 deg., the differences of opinion 
on this subject are apparently infinite. It is perhaps 
fair to infer that the exact angle does not make much 
difference, though the best angle, we should imagine, 
would be theoretically in the neighbourhood of 
20 deg. On this, however, we are speaking without 
special experience on the point, and the use of both 
extremes of angle by the Mirrlees Company, referred 
to later, seems to show that theory has no weight in 
this case. 

Our attention has not previously been called 
by makers of Diesel engines to any arrangement 
for preventing a valve from dropping into the 
cylinder in the event of the stem breakng, though 
we have seen it tackled in the case of petrol engines, 
and since the above was written we have noticed 
a patent taken out for use on Diesel engines. 


* No. I. appeared May 9th. 


This firm, of ; 


We would therefore mention that in this engine a 
groove is cut round the stem of the valve as shown 
in Fig. 11, and a pin is put through the guide ; 
the weakest part of the stem is, of course, the bottom 
of the thread at the end, so that if there is a fracture 
it is reasonable to suppose that it will take place in 
that part. The valve can then only drop down to 
the extent of the length of the groove, and cannot 
fall into the cylinder. This quite simple and yet 
perfectly effective device was introduced in conse- 
quence of a valve stem actually breaking and allowing 
the head to drop off into the cylinder when the engine 
was running. The valve as it was taken out after 
the engine had stopped was shown to us. It naturally 
bore the marks of extremely violent handling, and 
yet we were informed that no damage was done to 
the rod, cylinder, piston, or cover, which speaks 
volumes for the factor of safety allowed in the design. 
It is interesting to learn that in spite of the entire 
lack of previous experience in even gas engine con- 
struction the firm has never broken a piston, liner, 
or cover, or had a seized piston, in the whole of the 
two years during which it has been experimenting, 
from which we may judge that the annealing of the 
piston after rough machining fulfils its purpose, 
though whether it is a desirable practice or not we 
shall discuss later. It, with the experience of others 
who have taken up the construction of Diesel engines 
without previous experience, speaks volumes for 
the adaptability and skill of British engineers, that 
they can successfully tackle a problem which involves 
such radical alterations in their ideas and methods 
as are necessary when dealing with the high tempera- 
tures and the minute accuracy required for the Diesel 
engine as compared with the plain simplicity of the 
steam engine. 

Before passing on, we should just like to touch 
upon one more little point which is more or 
less directly connected with the broken valve men- 
tioned above, and that is the “universal” fly- 


Diesel engines constructed by it. Firstly, there 
is a centre rim llft. 6in. in diameter, alongside 
which similar rims can be bolted to bring the weight 
up to the amount required for the engine under test. 
This centre rim is attached to the boss by only three 
arms at 120 deg. by bolts 
in slotted holes on the rim, 
so that it can give to the cen- 
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boss. This boss is fitted 
with coned bushes in seg- 
ments, and these are driven 
in to fit the diameter of 
the shaft which is being 
used at the time, and a 
hot ring is then put on 
overthemand shrinks them 
up absolutely tight. The 
connection betweenthisand 
the broken valve is that 
this method of attaching 
a fly-wheel to the shaft with no keys, which, of course, 
is the point which it is designed to achieve, is so 
satisfactory that though the rim weighs 12 tons and 
was running at 175 revolutions per minute, the sudden 
stoppage of the engine did not shift the boss a hair's 
breadth on the shaft, a rather remarkable thing in 
view of the troubles which have been experienced 
in the attachment of fiy-wheels to Diesel engine 
shafts. 

Now, as to more general features, the cylinder 
and frame construction—see page 519—follow whet 
has been the general Continental practice, the 
jacket being cast with an A frame with the liner 
held down at the top and free to expand at the bottom, 
the longitudinal stresses being carried in the jacket. 
The cover studs pass through copper tubes expanded 
into the cover, so that the water space is consider- 
ably larger than would be the case if the holes were 
in cast bosses. Otherwise, things are pretty much as 
usual, cverhead cam shaft with the standard array 
of rockers, Xc. We learn, however, that the skew 
gears on the vertical spindle are of cast iron, which 
the firm has found to wear much better than steel 
or phosphor bronze or any combination. Altogether 
we should surmise that Hick, Hargreaves and Co. 
know a little about cast iron. The experts of this 
firm are very strongly of opinion that the best fuel 
control can be obtained with a single fuel pump— 
see Fig. 12—for all cylinders, so that we should feel 
we were sinning in good company if we were to take 
our stand definitely in favour of either practice, and 
to be found in the end to be quite wrong. We are, 
however, strongly inclined to the single pump for 
reasons which we give later on in dealing with the 
Willans engine. The two-stage air compressor is 
of the firm’s own design; the air starting arrange- 
ments are of the normal stationary engine type. 

We were able to see two engines running, one with 
two cylinders of 16in. diameter by 19in. stroke, giving 
160 brake horse-power at 250 revolutions per minute, 
and one with three cylinders, 23in. diameter by 3lin. 
stroke, giving 510 brake horse-power at 150 revolu- 
tions per minute; there is an intermediate size of 
cylinder which we did not see; with these three 
standard sizes of cylinder a range of ten powers be- 
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wheel designed by this firm for testing all sizes of | 


a 


| type. This is a point where the Diesel engine cop. 
; tainly scores over the steam engine from the many. 
facturing point of view. The above ten ranges of 
power are obtained by the combination of one, two 
three, four, or six cylinders of either of these sizes 
so that only three sets of patterns are required fo; 
the cylinders, whereas with a triple-expansion steam 
engine ten different sizes would be required, involving 
thirty different cylinder patterns, unless by carefj;| 
scheming the intermediate pressure cylinder of one 
size were arranged to be suitable for the high-pressure 
of another size, but this would entail limitations with 
regard to the valve gear. It is therefore hardly 
practicable to stock parts for the steam engine, and 
it is also only very rarely possible to put a tool or a man 
on to quantity production—if we may use the term 
in such a limited sense. With the Diesel engine, 
however, it would probably be perfectly safe, with 
an order for a six-cylinder engine, to put through 
twelve complete sets of parts—omitting the crank shaft 
and bed plate—the other six of which are almost bound 
to come in for some other combination at an early 
date. Therefore, not only is the stock—and cost— 
of patterns reduced, but a very appreciable percent- 
age will be saved in setting up and machining costs, 
We cannot help thinking that this point, in the end, 
should help to bring down the cost of Diesel engines 
to a figure somewhat nearer to that of the steam 
engine, especially “when carried out to the extent 
shown by the Mirrlees Co. But, to return; the 
two-cylinder engine has its cranks together, that: is, 
both pistons rise and fall together; this, of course, 
gives a more even torque than if the cranks were 
opposite, but it produces about the worst balance 
possible. In spite of this, with the assistance of 
big balance weights on the cranks the engin? runs 
wonderfully smoothly, and it was difficult to believe 
that there were two great pistons rising and falling 
together ; at the same time, the three-cylinder engine 
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alongside was naturally the sweeter running one of 
the two. In both these engines we were rather 
struck by the fact that the fuel valve cam and roller 
made less noise than the other two, which has not 
been our usual experience. The firm has quite a 
useful lot of Diesel engine work in hand, and it has 
quite satisfied itself that the magnificent reputation 
it has gained by its steam engines will not suffer 
on account of its new undertaking. 

THE MIRRLEES BICKERTON AND DAY ENGINE. 

The Mirrless Watson Company, of Glasgow, was the 
first firm in this country to recognise the possibilities, 
and to take up the manufacture{of the Diesel engine in 
its works, which, as most of our readers know, are 
mainly devoted to the manufacture of sugar making 
machinery and condensing plant, but within a com- 
paratively short period after taking up the Diesel 
engine it decided to form a separate department for 
this work. It constructed its first engine in the year 
1897, and this engine, which it is interesting to note, is 
of the crosshead and guide type, is still at work in the 
new factory. After some time it was recognised. 
however, that the manufacture of the Diesel engine 
involved special considerations which could much 
better be obtained by a completely separate factor). 
hence, some five years ago, an off-shoot of the parent 
company was formed under the style of Mirrlees 
Bickerton and Day, Limited, and a new factory was 
put up at Hazel Grove, near Stockport, specially laid 
out for Diesel engine building alone, and equipped 
with machinery much of which was specially designed, 
but all of which was specially selected for this pur- 
pose, and which includes a number of automatic 
and semi-automatic machines and turret lathes 
specially suitable for reproduction work. In one 
group of these lathes, which we noted, each lathe wa- 
capable of holding no less than eleven tools and 0! 





tween 80 and 680, can be obtained all of the four-cycle 


doing jobs involving eleven operations without 
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altering or resetting any tools. The factory is also 
well laid out for the comfort of the men, being well 
lighted, warmed and ventilated. 
The system of production adopted in these works 
js quite different from anything we have met before 
in connection with Diesel engines in that the whole of 
the parts are put through in large batches without 
any reference to customers’ orders, which means 
quant ity production pure and simple, and this system 
is carried out on engines up to 750 B.H.P. We may 
mention that in one shop alone we noted no less thfan 
93 castings of the 50 B.H.P. size of A. frame and 
evlinder. With such a quantity of similar parts going 
through the value of the automatics and similar 
machines can well be understood. With this system 
the most rigid standardisation is insisted upon, and is 
in fact, essential in practically every part, as when an 
engine is to be erected the necessary parts are drawn 
from the stores, so that any piston must fit properly 
jin any cylinder, and so on for other parts. 

As an instance of the extent to which this standard- 
jsation is carried on, we may mention that each 
connecting-rod step is scraped in, and tested on a test 





sion of small boats, a clutch and reversing gear being 
arranged between the engine and the propeller. It 
also has in hand a pair of six-cylinder high speed 
300 B.H.P. engines for the Marine Electric Propul- 
sion Company, of Glasgow, and these are to be fitted 
with generators to work in conjunction with a Mavor 
Electric transmission gear to drive a ship under con- 
struction by Swan, Hunter and Wigham Richardson, 
Limited. This arrangement—see Fig. 13—gives the 
required reversibility and manceuvring capacity 
without any departure from standard practice in the 
engines. Mr. Day pointed out in this connection 
that, as we have mentioned from time to time, the 
speed range at present available with Diesel engines 
militates against their successful use at sea on ships 
in which the horse-power bears a high ratio to the 
displacement, as, though the engine can be slowed 
down fairly well after running on full load when every- 
thing is nice and hot, the case would be different if the 
ship had to run for some time dead slow, say, in a fog 
in the North Atlantic when the ice cold water would 
be bound to affect combustion at very slow speed, 
and it is this feature which inclines Mirrlees Bickerton 





mandril for parallelism of the bore with the face of 


and Day in favour of electric transmission which 


the step, and never sees its crank pin until it comes to | allows of the very minimum of propeller speed with- 


be erected. Similarly the palm end of the connecting- 


rod is scraped and tested for exact parallelism with | 


the hole for the top end pin, and so on throughout. 
Jigs are therefore used to an enormous extent, from 
the large sizes employed in bedplates down to those 


| out any risk of upsetting the combustion in the 
cylinders. 

As far as the main features of the design of the 
engine are concerned there is not a great deal to say. 
The overhead cam shaft is driven by a vertical shaft 





for the smallest part, and depths, angles and 
diameters are all carefully looked after. As may 


well be understood the array of jigs and special tools | 


collected by the firm in the course of its 16 years’ 
experience presents a wonderful sight. 
Three standard sizes of cylinders are adopted, viz., 50 


with skew gears and so on, but there are almost endless 
points of interest in the more minute details of con- 
struction, and it is these which must form the chief 
part of our notes. 

| Mr. Day gave up a large part of a day to showing 
' usround and pointing out items of interest to us, and 
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Fig. 13—M. B. D. DIESEL ENGINES AND MAVOR ELECTRICAL GEAR FOR SHIP PROPULSION 


B.H.P., 12in. by 18}in.; 80 B.H.P., 16in. by 19in.; and | 
125 B.H.P., 20in. by 24in., see Fig. 14, the revolutions 
varying from 250 to 200 per minute. From these | 
three standard sizes a range of eleven different powers | 
can be made up. It should be said, however, that in | 
addition to the above the firm construct a range of | 
nine other sizes of a special high speed type, running | 
at from 400 to 450 revolutions per minute. 

The 50 horse-power per cylinder standard engines 
have their cylinders cast with the A frames, and are 


we will endeavour to indicate them to our readers 
with the reasons that inspired them where possible, 
even though some may not be new. 

The piston, as befits the most vital part of the 
engine, furnished us with most of these sub-headings, 
if we may use the word. 

One item of interest was the disapproval expressed 


| by Mr. Day of the practice which is frequently adopted 


of annealing pistons after rough machining. He 
pointed out that whilst annealing does, of course, 


made up as open engines with ring lubrication for the | release some of the casting stresses in the metal, it 


main bearings and a centrifugal ring for the crankpin. 


All other sizes are made up as enclosed engines with | 


box crank cases and forced lubrication, and this 
distinction is no purposeless one. 
power size is often made up in units of one or two 
cylinders, the cranks generally being together in the 
latter case. This arrangement, of course, leads to 
the displacement of a considerable quantity of air on 
the descent of the piston which would be objectionable 
in & closed in type engine, but the larger engines and 
the high speed engines are not made up in less than 
three cylinders to a unit, so that the air displacement 
's practically compensated for. The variation in 
design, therefore, permits of either single or two- 


cylinder engines, being built up from exactly the same | 


parts as those which are used for engines having three 
of four cylinders, and forms a good example of 
the extent to which attention has been paid to repeti- 
tion manufacture. 

{t is for the same reason that the company has not 
taken up marine work where almost every job entails 
some special feature which would interfere with the 
adoption of complete standardisation practice. It has 
not, however, left the marine field entirely alone, as it 
hassupplied practically standard enginesforthe propul- 


| unfortunately has at the same time a softening effect 
upon the metal, and in the case of a trunk piston for a 
| Diesel engine this is objectionable as the piston should 


The 50 horse- | be as hard as it is possible to make it, so as to mini- 


mise wear. His firm anneals castings, such as valve 
cages, which do not have rubbing wear, but objects 
to annealing pistons and cylinder liners, though this 
would certainly reduce the troubles experienced in 
running the tests in the shops, but at the expense of, 
the durability of the engines. The Mirrlees practice 
is to machine these parts to nearly their final size, 
and then lay them aside for a considerable time before 
finishing to size, which is generally done by grinding. 
| This plan, though it does not entirely do away. with 
internal stresses reduces them, and it gives a good 
| wearing surface, and is, therefore, for the benefit of 
|the customer. The pistons of most of the sizes of 
engine are fitted with loose tops, and these are annealed 
as they do net form any part of the wearing surface. 
The water cooling may generally be relied upon to 
keep the temperature of the liner down low enough 
to prevent softening going on in actual service, and 
Mr. Day gave us a very interesting bit. of his own ex- 
perience to bear out his views. A certain three- 
| cylinder engine was reported to be wearing out. her 








liners very rapidly, though investigation showed that 
other engines which had liners from the same lot of 
castings were not exhibiting any such wear. Further 
investigation showed that owing to the dirty water 
which was being used in the jackets, a serious deposit 
had formed, which permitted the liner to get unduly 
hot ; in fact, the liner became annealed and softened, 
and then commenced to wear. A thorough cleaning 
out of the jackets and attention to the circulating 
water cured the trouble. 

The loose piston head, mentioned above, also facili- 
tates casting and avoids the sudden changes of section 
usually found when the head is cast with the body, 
while, at the same time, renewal is cheaper in case a 
head fractures in practice. Other reasons for this 
course were given in our article on the Tosi engine, 
see THE ENGINEER, April 19th, 1912, page 400, and on 
the Langen and Wolf engine in our issue of July 26th, 
1912, page 85. In the Mirrlees engine the studs ~ 
connecting the two parts have square necks, which fit 
into square holes in the lower part, so that they cannot 
possibly work loose in spite of the considerable 
variations in temperature. The upper part is cast 
hollow, and the metal is carefully disposed to carry 
the heat away to the water-cooled walls of the liner, 
and a brass plate is fitted between the two parts 
forming a hollow chamber which is filled with asbestos 
to act as a screen to keep the heat off the top end of the 
connecting-rod. 

A scraper ring is fitted just below the bottom ring 
to keep oil out of the combustion chamber, and, we 
are informed, that this company holds the master 
patent for this device. Lubrication of the piston is 
effected by allowing it to project some few inches 
beyond the bore at the bottom of the stroke, so as to 
take up oil which is being thrown about in the crank 
case. 

Both ends of the connecting-rod have marine type 
adjustable brasses, the bolts of which are machined 
all over, and have a reduced diameter between the 
fitting pieces, with a cross sectional area less than that 
of the bottom of the threads and with very large 
radius fillets. All these bolts are annealed after 
machining, and before being ground on the fitting 
portions. 

The main bearings are all fitted with Dewrance 
white metal, and the bottom halves have ratchet 
teeth on the flanges to facilitate taking out for replace- 
ment by spares without lifting the shaft. Here 
again, Mr. Day mentioned a personal experience in 
support of having all the skin machined off a casting 
which is to be white-metalled, as this skin acts as an 
insulator to prevent the heat which is bound to be 
generated in any bearing from being dissipated into 
the surrounding casting. A number of years ago a 
certain bearing ran out on several oecasions. After 
re-metalling he kept his hand on the cast iron flange 
of the bearing when the engine was started up, and 
noted that though the temperature of the cast iron 
was raised very little the metal, nevertheless, again 
ran out in a few minutes, making it evident that the 
frictional heat was not getting away. He then had 
the bearing taken out and all casting skin removed, 
the surface well tinned, and the same quality of metal 
again put in. When the engine was restarted fhe 
east iron flange soon got quite hot, yet the metal did 
not run and the bearing worked very well. In this 
case the bearing was a specially heavily loaded one 
and running at a high speed. The practice may be 
a well recognised one, but this little experience 
indicates that there is a good reason for it. 

Another point which might be noted with regard to 
bearings is that though all oil wells and other parts ex- 
posed to oil are pickled in acid, it is almost impossible 
entirely to remove all traces of sand, consequently all 
unmachined parts are painted over with an oil resisting 
paint, which not oniy prevents the sand being washed 
out of the casting, but also hermetically seals the pores 
and this is of special -value in the case of crank pits 
which have to act as oil containers. 

The quantity production of crankshafts would 
seem to be a hazardous proceeding in view of the 
multitudinous purposes to which the engines may 
have to be put, but all the shafts are made alike, and 
end in a flange just outside the after bearing. To 
this is bolted by turned and fitted bolts, the necessary 
extension piece to which is keyed the flange to take 
the fly-wheel, and the generator or whatever the drive 
may be. This extension shaft is varied to suit 
requirements, and together with the cam shaft and 
its upright driving shaft—in fact, all other shafts—is 
ground after the keyway has been cut and all other 
machining has been done on it, so that absolute 
accuracy, straightness and interchangeability are 
insured. Grinding is, in fact, used throughout to an 
enormous extent. 

With regard to the valve gear, the inside arrange- 
ment of fuel valve rocker is fitted, with lifting fuel 
valve, and the inlet and exhaust rockers are made in 
halves, the two parts being hinged together and coupled 
by a single bolt, so that the lever is more easily divided 
and reassembled than in some other designs, and there 
are no loose parts to get mislaid. Each rocker has 
stamped upon it the amount of clearance which is 
to be allowed between the cam and the roller, so that 
after a valve has been ground in the man has all the 
information before him for resetting the gear. A 
considerable amount of side play is. allowed on the 
rollers, so that they can travel across the cam and 
thus lessen the risk of grooving. Instead of having 
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an adjustable nose piece on the fuel cam itself a 
hardened steel nose piece is fitted to a separate ring, 
which is bolted to the cam disc and is adjustable by 
means of slotted holes, an arrangement which makes 
@ very substantial job and permits of all the cam parts 
being made to standard in the shops. 

The exhaust and air valves are of nickel steel for the 
smaller engines, but those for the larger sizes have 
cast iron faces held on a steel stem by a nut. Since 
many of the small valves have a face angle of 45 
degrees, whilst large ones have a flat face, this con- 
firms our suggestion that there is not much import- 
ance to be attached to any particular angle. 

We were much struck by the extreme care which 
has been taken to make the governor as sensitive as 
possible. Ball bearings, with their own lubrication 
supply, are fitted on the weights, and a rocking ball 
bearing, under the spindle, with spherical washers on 
the ends of the spring to prevent canting of the spindle. 


Then, too, the gear for varying the speed is so arranged | 


as to minimise the load on the external connections 
of the governor, part of the variation being obtained 
byreducing the load on the governor spindle and partly 
by increasing it, so that the load on the connection to 
the governor is, under the -worst condition, only 
increased half as much as it would be if the whole of 
the speed variation were obtained by a simple external 
spring acting in one direction only. It is in numerous 
little details such as these that the Mirrlees Company 
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simple little device is quite effective, and obviates the 
need for the less simple arrangement noted in our 
article on the “‘ Juno.’ All valve boxes for air 
bottles are cut out of solid blocks of steel and all 
joints in connection therewith are metal to metal. 
On the occasion of our visit there was a formidable 
array of engines in various stages of erection on the 


of the shops—see page 519—and other bedplates were 
lying ready to take their places. Three of the 750 
B.H.P. six-cylinder engines were very nearly com- 
pleted, and they make fine looking jobs. The vertical 
shaft is in the centre and adjoining it are the fuel 
pumps, one to each cylinder, and thestarting up lever is 
carried down, so that it can be manipulated from the 
floor level. We noticed on this engine that the flanges 
of the small water connections between the cylinders 
and the covers, of which there are three to each 
cylinder, are made in the form of a fairly big door, so 
that, as this must be taken off when a cover is to be 
| removed, a man can hardly help seeing inside the 
| cover and noticing whether any deposit is forming in 
| the water spaces, and inspection of water chambers 
| is practically made compulsory. The forward end of 





| the crank case forms an oil sump in which are fitted 
a cooler and a strainer, though the strainer is not in 


duplicate, the builders claiming that it can be changed 
in a few seconds, and that as the oil has been strained 
right up to this point no dirt is likely to get taken in 


Exhaust 


tions. It is almost startling to find that to-day the 
work of British builders of Diesel engines should be 
thought so highly of by such a large and important 
Transatlantic firm, as to be worth paying « good 
round sum for the privilege of copying them. 








test benches, which occupied the whole length of one | 
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IRON AND STEEL INSTITUTE. 
| , Ag the resumed meeting on Friday Mr. Alleyne 
| Reynolds presented a paper on “ Some Funda:ental 
Faults of Present-day Furnaces and their Remedies ” 
with which we deal in another part of this issuo, ; 
Mr, A. D. Ellis, who had been associated with the 
author in the production of the paper said he would 
like to emphasise some of the practical points of view. 
If it were possible, as had been shown, to obtain 
sufficient heat for melting purposes without the use 
of gas regenerators three advantages would jollow, 
There would be a saving of the gas swept out of the 
generators at each reversal, which was a considerable 
item. It followed that they would also save thio loss 
of heat contained in that gas. In addition, there 
was a gain of about 33 per cent. in the heating area 
of the furnace. It was now possible to have a 
Siemens furnace with a reducing instead of an oxidis. 
ing flame, which was a matter of very great importance 
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to many steel makers, and particularly to those in 
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Fig. 14—500 B.H.P. MIRRLEES, BICKERTON, AND DAY FOUR-CYLINDER DIESEL ENGINE 


shows up so favourably, and, of course, a casual 
inspection of the engine, such as may be obtained at | 
an exhibition does not serve to bring them to light. | 

Phosphor bronze and steel are used for the skew | 
gearing to drive the vertical shaft, each wheel being 
pressed on to its respective shaft up against a shoulder | 
to take the thrust and to prevent any possibility of 
the wheel creeping. These gears after being cut are | 
tested on special jigs and scraped by hand until they 
work quite freely at the correct centres with just a | 
fairly perceptible back lash. 

The firm’s own design of air compressor is fitted to | 
each engine, and is driven by a crankpin shrunk on 
the forward end of the shaft. Special attention has | 
been paid to obtaining high efficiency from the com- 
pressor, and to this end unusually large valve areas | 
are provided by means of a number of small valves | 
fitted round the cylinder, an arrangement which has 
been proved to give better results than a single large 
valve. The valves consist simply of steel discs of | 
special quality, no springs being used, and these are 
found to be very silent and effective. 

A relief valve is fitted between the compressor and | 
the air bottles, so that if the compressor is started 
before the air cock has been opened no damage will be 
done, and it may be added that these valves are tested 
not by hydraulic pressure, but by air pressure, as | 
testing by hydraulic pressure has been found to lead 
to incorrect results. To prevent the relief valve | 
being either wilfully or inadvertently screwed hard 
down by the engineer-in-charge, not at all an uncom- 
mon contingency, a little brass distance piece is fitted 
between the two parts after the valve has been tested 
and the nut is screwed hard down on to this so that 
the valve cannot be loaded further. A further safe 
guard is obtained by a shrouding over the thread 
formed by the upper part of the valve casing. This 


| engineer is enabled to see that all parts of the lubricat- 


| pose the full load on its bearings immediately on 


| properly the float is held up. Any interruption of the 
| through a small leakage hole, and the float descends 


| supply is shut off and the engine stopped, so that all 


| have been put, the most unusual and most unexpected 
| is, we think, the driving of a rolling mill, and this has 


during the few seconds occupied in changing strainers 
if the engine is running. They state, too, that the 
strainers are generally changed whilst the engine is 
standing, and on this score the single strainer may 
suffice for stationary engines. 

A very useful fitting is a hand pump on the lubricat- 
ing system, as this enables all the pipes-to be filled up 
before starting, and by pumping up to a pressure the 


ing system are in working order, and this is much 
more necessary with an internal combustion engine 
than with a steam engine, as the latter does not im- 


starting up. 

One more useful detail may be mentioned, and that 
is the patented automatic water alarm which is fitted 
on the water circulating system. The water is de- 
livered into a float chamber, and so long as it is flowing 


supply allows the float chamber to empty itself slowly 


and causes an electric bell to ring for a predetermined 
time. If the defect is not then remedied the fuel 


possibility of damage from this cause is done away 
with. The bell and the fuel shut-off arrangement 
both come into action automatically. 

As we have said the firm is very busy, and among 
the many and varied uses to which its Diesel engines 


proved quite successful. 

We might also add that the Mirrlees Company a 
little while ago completed a satisfactory arrangement 
with the G.E. Company of Schenectady, which will 
enable the latter firm to manufacture Diesel engines 








on the Mirrlees lines, 7.¢., to its drawings and instruc- 


Sheffield, who had to heat high-carbon steel. Such 
a Siemens furnace would also be capable of melting 
bronzes and other alloys where there was much waste 
with an oxidising flame. 

Mr. Arthur Cooper referred to the statement on 
page 22 of the paper, where the coal consumption of 
English furnaces was compared with that of Conti- 
nental furnaces. He questioned the statement that 
English furnaces consumed 9 cwt. of good coal per 
ton of steel. 

Mr. A. Windsor Richards could not accept the 
figure of 9 cwt. as being correct. He pointed out that 
even in old furnaces of somewhat small capacity 
the fuel consumption was no more than 6} cwt. to 
7 ewt., while in the best modern furnaces it had been 
reduced to 4 cwt. per ton of steel. 

Mr. Adamson agreed with Mr. Richards that the 
coal consumption figures put forward by the author 
were very out of date. He had visited Continental 
works, and in his expereience they did not use 50 per 
cent. of scrap, but 70 to 80 per cent. of scrap and 
20 to 30 per cent. of pig iron. The carbon in the bath 
was very low on a dead load and they could tap very 
quickly, whereas with 50 per cent. of scrap there 
would be 2 per cent. of carbon in the bath, and it 
was necessary to burn a larger quantity of coal. It 
seemed to him that there was a mistake in the com- 
parison made. 

Mr. F. W. Harbord found some difficulty in under- 
standing the paper. The method adopted was to 
get combustion over the back in the retort instead of 
in the hearth of the furnace. He was a little doubt!!! 
if all the claims made by the author in this respet 
would be realised. As far as he understood plate 6 
the idea was to regenerate the air entirely and not the 
gas. He failed to see any advantage in doubling tie 
regenerator surfaces. ‘There were various reasiis 
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for assuming that the economy claimed would not 
be realised. 

Mr. Benjamin Talbot said the ordinary consumption 
of coal would be nearer 6 cwt. than 9 cwt. per ton. 
Mr. Reynolds was on the right track in trying to save 
fuel, as to-day the most important points to be 
watched: in steel manufacture were fuel and yields. 
in attempting to bring the temperature of his gases 
down as near atmosphere as he could the author was 
attacking a very big problem. With cooler gases 
thére was more friction and the speed of working 
was affected. It was false economy in an attempt 
to save fuel to cut down the speed of the furnace and 
run a risk of sacrificing the gain. No doubt a great 
deat of heat was being wasted in the stacks of a steel 
furnace and he proposed to try the use of boilers 
between the valves and the stacks and thus attain 
the same result as Mr. Reynolds in another way. 
The higher temperatures reached with the continuous 
process were in favour of such an experiment. 


Mr. Reynolds, in concluding the discussion, said that’ 


certain paragraphs«in the paper had been misunder- 
stood. The coal consumption figures he had given 
related to a furnace engaged in the manufacture of 
guns. The furnaces for which the figures were given 
employed a melting charge of 50 per cent. scrap and 
pig in each case, and that.was the reason why they 
were selected. Mr. Harbord had not quite under- 
stood the paper. In the case ofan ordinary Siemens 
furnace with the regenerative chamber at 1200 deg. 
then about 40 per cent. of gas had to be burnt in 
getting all the products of combustion to the heat of 
the charge, and when. the charge was melted only 
about two-thirds of the heating surface of the bath 
became a heating surface at all. If the use of the 
gas for generation could be utilised to raise the regener- 
ative chamber to the temperature of the charge by 
heating the air, the higher temperature would counter- 
balance any disadvantage. With regard to the pro- 
posal to use boilers to absorb waste heat from furnaces, 
he could assure Mr. Talbot that it had been tried 
with some 60-ton furnaces and that it was an absolute 
failure. _The reason was obvious, as the amount of 
heating surface required to transmit heat depended 
upon calorific intensity as well as quantity, and there 
would be required a much larger heating surface 
than was available. 

Dr. Rosenhain then presented a paper by himself 
and Mr. J. C. W. Humfrey, on “The Tenaeity, 
Deformation, and Fracture of Soft Steel at High 
Temperatures.” 

Discussing it Prof. J. O. Arnold said : Mr. President, 
truly the whirligig of time brings round some curious 
revenges. To-day we have actually assembled to 
bury that poor, battered, threadbare old myth 
hard beta iron. We have before us two papers, 
one of relatively small impcrtance by Dr. Carpenter 
and one of profound importance by Dr. Rosenhain 
and Mr. Humfrey. In connection with Dr. Carpenter's 
paper, I suggest—of course, very much sotto voer. 
and sub rosa—that this memoir should really have 
appeared under the joint names of Drs. Carpenter 
and Stead. The voice is Henry’s, but the hand is 
the hand of John. Professor Carpenter’s views may 
be summarised as follows :—He says that in his almost 
pure iron the absorption curye presents only the point 
Ac3, whilst the recalescence curve presents both the 
points Ar3 and Ar2, but, in his opinion, the latter is 
only the retarded end of the former, because some 
groups of gamma molecules have been rendered meta- 
stable by investing membranes two to three mole- 
cules thick, due to traces of impurities. At Ar2, 
however, says Dr. Carpenter, following Dr. Benedicks, 
the meta-stable gamma molecules become unstable, 
and hence change into alpha molecules with a slight 
evolution of heat, therefore there is no such thing as 
beta iron, but only the alpha and gamma modifica- 
tions. Unfortunately, however, Dr. Carpenter's 
theory is as thin as his hypothetical membranes. 
An examination by means of a small bevelled straight- 
edge will show that Ac2 extended over a considerable 
amplitude, is present in all Dr. Carpenter’s inverse- 
rate heating curves. It is, perhaps, fortunate for 
Dr. Carpenter that his paper has fallen to the ground, 
otherwise he would have to assert that the magnetic 
change peint at Ac2 or about 760 deg. Cent., was 
really at Ac3, about 910 deg. Cent., also he would have 
laid to rest that mythical constituent Martensite, 
which is stated to be a highly crystalline solid solution 
of carbide of iron in beta iron. It is obvious that 
he covld not have a solid solution of carbide of iron 
in an allotropic modification of iron which, according 
to him, does not exist. He would then have to confess 
the truth, namely, that 13 per cent. of carbide of iron 
is completelysoluble in the alpharange of temperature, 
and that the solid solution is a micrographically 
amorphous and quartz-hard substance _ called 
Hardenite, discovered by Sorby a lifetime ago. 
Turning now to the paper by Dr. Rosenhain and Mr. 
Humfrey, of the National Physical Laboratory, .I 
sincerely congratulate the authors upon’ a most 
valuable research carried out with admirable skill ;’ 
but these gentlemen, finding that there was “‘ some- 
thing rotten in the State of Denmark,” in connection 
with their electrolytic iron, adopted for their experi- 
ments a humble -‘tin-plate steel containing about 
0.11 per cent. carbon and 0.4 per cent. manganese. 
Concerning the determination of the absorption and 
recalescence curves of this verymild steel, the authors 
say “the curves were taken in a special apparatus, 


.of the dead one should only speak well, I will conclude 


in which perfectly uniform rates both of heating and 
cooling could ‘be maintained, and the observations 
were made by means of a thermo-couple and the 
delicate and accurate potentiometer of the laboratory ~ 
The curve hardly confirms the optimistic view of 
the capabilities of their apparatus enunciated by the 
authors. The authors’ curve, however, does show 
in a way the fourth recalescence of steel, the discovery 
of which I definitely announeed to the Chemical 
Section of the British Association in 1910. Dr. 
Rosenhain, however, has not yet managed to split 
Ar?2 into its constituent peaks, and from statements 
he made in a lecture delivered on “‘ Steel’? before 
the Institution of Mechanical Engineers abovt two 
years ago, he was then evidently labouring under the 
curious misapprehension that the fourth recalescence 
of steel was the second peak of Ar2, which, neverthe- 
less, he scornfully designated as a ‘‘ wobble.” This 
definition leads me to propound to him the conundrum, 
‘“* When is a wobble not a wobble ?”’ The answer is, 
‘** When it regularly occurs in scores of observations.” 
The fourth recalescence of steel is recorded as a 
prolonged evolution of heat. This evolution is dve 
to the falling out, after Ar3, of the Hardenite pre- 
viously in solid solution in the gamma range of 
temperature. In 1909 the authors of the present 
paper stated as a matter of fact that beta iron was 
so hard that it showed no micrographic evidence of 
plastic strain under a stress which would break 
alpha iron, in spite of the hardening effect due to a 
lower temperature. In 1913, by means of very 
skilful experiments, they proved that beta iron, in 
spite of the hardening influence of the lower tempera- 
ture, registered the minimum stress recorded in all 
three ranges of temperature, and gave in the middle 
of the beta range the startling elongation of about 
130 per cent. They then said, in effect, that the 
second research considerably confirms the con- 
clusions of their first, but that a certain amount of 
modification may be necessary. “‘ Some modifica- 
tion,’ Mr. President! If in practice, as sometimes 
happens, we get a steel casting consisting principally 
of gas blow-holes surrounded by steel, we modify 
such a casting by throwing it on the scrap heap. 
In my opinion, the authors in framing their unwisely 
veiled apologia, were subconsciously trifling with 
this Institute. There is abundant internal evidence 
in the authors’ paper that they are quite at a loss to 
account for the unexpected fact that in the beta 
range of temperature their iron appears to be so soft 
as to give the minimum stress and the maximum 
strain. They, therefore, erroneously presupposing that 
they are discussing results obtained from chemically 
pure iron rather than from their dead mild commercial 
steel, go on to elaborate pages of theory ascribing 
the disconcerting facts registered to the influences 
of crystal sizes and of a hypothetical amorphous 
cement between the crystals. The real explanation 
of their most valuable observations—which pro- 
visionally show that the mechanical hardness of pure 
iron in the lower gamma and beta and the higher 
alpha ranges of temperature is roughly inversely 
proportional to the temperature and quite uncon- 
nected with the points Ar3 and Ar2—has absolutely 
escaped the attention of the authors. In the gamma 
range, at 924 deg. Cent., the 12 per cent. of slightly 
manganiferous Hardenite present—the well-known 
existence of which has been entirely ignored by the 
authors—is evenly diffused throughout the mass in 
solid solution ; thus perceptibly hardening the iron 
in spite of the co-existing softening effect of a high 
temperature. After Ar3, passing down the beta 
range to, 836 deg. Cent., the.Hardenite has fallen 
out of solution to a great extent, evolving the fourth 
recalescence of steel, and leaving a ground mass of 
bright blood-red iron surrounding the masses of 
ferritic Hardenite constituting about 25 per cent. 
of.the sectional area. -Hence, the tensile strength 
of the mass falls and the elongation rises because 
the stress is now being applied mainly to iron free 
from dissolved Hardenite. Then, as the hardening 
influence of the lower temperature in the alpha range 
asserts itself, the stress again rises and the elongation 
falls. I have therefore sincerely to thank the 
authors for their most able additional experimental 
proof of the accuracy of the teaching of the physical 
chemistry of mild steel so long carried out in Sheffield 
University. The authors, however, still assert that 
the question of hard beta iron is yet open. I submit, 
Sir, that it is closed for ever. Hard beta iron is 
dead, as dead as the Doges. As to whether or no 
the always soft iron in the alpha,~“beta and gamma 
ranges of temperature may in the future be differen- 
tiated so as to enable the iron in any range to rank 
as an allotropic modification, time alone can show. 
Excepting the magnetic change there exist no data 
sufficiently decisive to guide metallurgists to a 
scientifically accurate conclusion. When I look back 
over twenty years and think of the evil effects upon 
the .true scientific progress of our knowledge of the 
physical chemistry of steel wrought by the acres of 
pseudo-scientific garbage written round the beta 
iron hypothesis, I am almost inclined to use strong 
language; but; remembering that this hypothesis 
is now amongst the things which have been, and that 


by saying of the beta iron theory, ‘“ Peace to its 
ashes.” 
Prof. H. C. H. Carpenter said that the authors 


contribution to the Royal Society, and they deseryeq 
credit for having done so openly, but it was an under. 
statement of the position to refer to this paper ag 
merely a modification of the earlier paper. |; really 
destroyed the whole ground of that paper, and it was 
an unwise proceeding on their part to put forward 
the interpretation they did on preliminary exper). 
ments which did not justify any very positive eon. 
clusions. There could be no doubt that it had give, 
certain life to the moribund beta theory, and, indeeq 
even now the authors were so wedded to that theory 
that they still endeavoured to bolster up the 
change in properties in passing from alpha t« beta, 
and had actually invented a kink in the curve 
to fit in with that view. It was absolutely un- 
justifiable. 

Sir Robert Hadfield said it was not a little satis. 
factory to him to find that the authors’ conclisions 
were much the same as those which his own experi. 
ments many years ago seemed to prove. He believed 
he was one of the first, if not the first, to put forward 
a modern theory that iron might assume another 
form. The authors regarded their former ¢xperi- 
ments as essentially of a preliminary charicter, 
Unfortunately that was not the view other: had 
been allowed to take, for the authors’ past results 
had been quoted over and over again in proof «/ the 
existence of beta iron. Their work had indeed bev the 
basis of the beta theory of late. Now that this basis 
had gone it seemed to him that the authors should 
not persist in believing that such a form of iron existed. 
After the large number of experiments they had 
carried out without being able to find any difference 
in structure between the alpha and beta iron, the 
authors ought to be satisfied that their previous 
theories were untenable. A point frequently referred 
to by the authors was the superior hardness of beta 
iron compared with alpha iron. In his lecture before 
the Institution of Mechanical Engineers Dr. Rosen- 
hain had stated: “‘It is probable that the hardness 
of hardened steel is due to the fact, or at least partly 
due to the fact, that in martensite the iron itself is 
present in the beta condition, which is known to be 


hard, though not of the ‘adamantine’ hardness 
which has been claimed for it. Still it is harder than 
alpha iron.” Examination of the authors’ results 


showed that the general tendency of the maximum 
stress for the same crystal size was to increase as the 
temperature fell. The discontinuity in the gradual 
increase of maximum stress with the fall of tempera- 
ture, which occurred at about 900 deg. Cent., was 
hardly to be wondered at when it was borne in mind 
that iron re-crystallised at about that temperature. 
In Test No. 143 the authors gave the temperature 
as 885 deg., maximum stress 9700 lb., and elongation 
as 76. Would they explain how they accounted for 
the rise in both together? On the other hand, 
Test No. 69 showed a drop in both at 948 deg. In 
what way could they explain this discrepancy ? 
Moreover, it would hardly seem wise, in view of past 
results—which they to some extent withdrew —-to 
depend on one set of figures only. Was it not possible 
there might be some critical point hitherto over- 
looked ? It seemed as if it would be well to have 
these experiments repeated. In fact, whilst fully 
appreciating the excellent methods employed and 
the patient work of the authors in the research, it 
seemed doubtful whether as a whole they could prove 
anything further beyond what had been known many 
years ago with regard to the information obtained 
on the cooling curves of pure iron. With reference 
to the theory elaborated by the authors with regard 
to the crystals of a pure metal being surrounded and 
cemented together by a very thin layer of the same 
metal in an amorphous condition whose properties 
corresponded to those of the liquid metal to extreme 
undercooling, this seemed feasible. 

Mr. Humfrey said that the use of pure iron was given 
up because when.treated in vacuo electrolytic iron 
assumed an abnormal condition which could not be 
got over in any way, whereas iron containing a small 
amount of carbon’ was almost entirely free from this 
objection. Dr. Carpenter had based some of his 
criticisms on tables given in the paper, but it would 
have been preferable to have taken the shape of the 
curve rather than to quote isolated figures from a 
table. Such a method was not a fair criticism of 
the work. - ; 

Dr. Rosenhain said that Dr. Arnold had paid him 
compliments for which he, was grateful, had then 
indulged in vituperation of which he did not, propose 
to take any notice, and had afterwards put forward 
some arguments with which he proposed to deal. 
Mr. Humfrey had dealt with Dr. Carpenter’s method 
of criticism, and he would say that he had certainly 
not expected that .Dr. Carpenter would endeayour 
to hold them up to derision in the way he had. ‘The 
paper had to be judged on its merits as a whole. It 
had been suggested that they had ignored the in- 
fluence of.a small percentage of carbon, he would 
point out that they had made certain experiments 
with electrolytic iron, but they did not regard them 
as sufficiently satisfactory to lay before the Institute. 
He might state, however, that they got exactly the 
same amount of change of strength and structure 
as in the steel employed:for the experiments in the 
paper, and there was therefore some justification fur 
the assumption that the influence of -1 per cent. 
carbon was very small. Experiments were now !! 











admitted in this paper that they were wrong in their 





progress on higher carbon steels, and further results 
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would be available in the future which would decide | 
the point one way or the other. He claimed that | 
their results proved that there was a mechanical | 
discontinuity connected with the change from alpha | 
to beta iron and that discontinuity was several 
hundreds per cent. outside the range of the experi- 
mental errors associated with the work. He thought | 
that Dr. Carpenter might have given them credit 
for a little more honesty than to have suggested that | 
they had invented discontinuity in a curve. He was | 
not prepared to admit that the alpha and beta 
ranges were shown by the paper to be identical. | 
There were reasons, based on the thermal investiga- 
tion, to support discontinuity at that point. The | 
criticisms which had been made were stronger than | 
he thought they deserved, which made him appre- | 
ciate the more the complimentary remarks which had | 
been made by Sir Robert Hadfield, among others. | 
On the motion of the President, a hearty vote of | 
thanks was accorded to the authors of the paper. | 
Dr. H. C. H. Carpenter then presented a paper on | 
“The Critical Ranges of Pure Iron, with special | 
reference to the A, Inversion.” | 
Dr Rosenhain said he was gled to have the oppor- 
tunity of stating that he did not wish to be regarded | 
as an exponent of the beta theory. He had put it 
forward hypothetically, but it was a mistake to suppose 
he was wedded to the theory. Much as he would 


like to accept Dr. Benedick’s theory because it would | 


simplify things, there were certain difficulties in the | 


way. 
Dr. Arnold said it was quite evident that they had 
come that day to bury beta iron, and went on to 
refer to the analysis of pure iron made by O’Shea 
and Dr. Hicks in 1897. He referred to that 
because the experiments made afforded strong evid- 
ence of the case he had taken up. In addition to 
burying beta iron, Dr. Carpenter was burying marten- 
site. The two papers presented that day had cleared 
a lot of ground, and he recognised that a lot of useful | 
work had been done. If he had been vituperative 
to Dr. Rosenhain, it was not intended; but he was 
extremely glad to think that beta iron had been 
finally buried. 

Sir Robert Hadfield said that they were making 
history in metallurgy in the papers read and the 
discussions which had taken place that day. A 
theory which had caused a great waste of time was | 
being abandoned, and they were now going to examine 
iron and steel on a new basis and work on the examina- | 
tion of the crystalline structure, and not refer to 
anything which was proved to be dead and buried. 

Mr. C. A. Edwards said that the paper should ke 
criticised with an absolutely open spirit. The | 
essential conclusion of the paper was, he believed, | 
absolutely correct. He hoped too much. stress | 
would not be laid on the fact that a point was found 
in the iron on cooling. The fact that no such point 
was found on heating was of far greater weight than 
any other fact yet published. It would be very in- 
teresting to have magnetic observations and the 
electrical resistance curves of iron of similar composi- 
tion to that experimented with by Dr. Carpenter. 

Dr. Carpenter, in a brief reply to the discussion, 
said it did indeed appear to be an historic occasion 
in connection with beta iron and the beta iron theory. 
It appeared to him that the heating curve results 
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Fig. 3—LOCOMOTIVE PISTON WITH RAMSBOTTOM RINGS 


which had not been impugned were absolutely con- 
clusive and were sufficient to establish his point. 
_ The President moved a vote of thanks to Dr. 
Carpenter, which was accorded with acclamation. 
This concluded the discussion, the remainder of 
the papers on the agenda for the second day’s meeting 
being taken as read. 
Che Conference terminated with the customary 
votes of thanks. 
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PRESSURE-BALANCED PISTON RINGS. 


SomME improvements and novel applications have 
recently been made in connection with their piston and 
valve rings by Allen and Simmonds, Limited, of Reading. 
Our readers are already familiar with the general form of 
these rings, but we may say that they are divided into from 
one to six or more segments, which are expanded at the ends 





by special wedge pieces, the latter also forming choking | 


pieces between two adjacent portions of the ring. The 
rings are claimed to have unrestrained and unrestricted 
action, so that they make absolutely continuous steam- 
tight contact with the cylinder wall. 

One of the latest improvements to these rings is the 
prevention of ‘‘ steam packing ” behind the rings which, 
when it is present, causes inordinate wear, not only of the 
rings, but also of the cylinder walls themselves. A piston 
provided with these rings is shown in Fig. 1, and an en- 
larged section of a portion of the piston is given in 
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Fig 1—PISTON WITH ALLEN PRESSURE BALANCED RINGS 


Fig. 2. The general arrangement of the piston and its 
rings is too evident to require any detailed description, so 


all that is necessary in order to obtain the requisite amount 
of pressure on the cylinder walls is to have a spring for 
each radially-operating combination choke and seal piece. 
It will be observed that there are also springs pressing the 
ring against the carrier, but these are only for the purpose 
of keeping the two in contact when the engine is standing 
and so that in turning on steam none may get between the 
two surfaces. 

It may be mentioned that, although in the small scale to 
which the drawing is reproduced it cannot be noticed, the 
piston rings are actually of slightly larger diameter than 


| either the body of the piston, the carrier or the bull ring, 


that only the method of preventing ‘‘ steam packing ” | 
need be dealt with at any length. This will be readily | 


understood’ by reference to Fig. 2. It will be observed 
that the steam has free access to the back of the ring as 
well as to that side of it which is not in contact with the 
carrier or bull ring. At first sight it would appear as 
though the very thing which it was sought to avoid had 
been brought about, and that the steam at the back of the 
ring would force the latter against the cylinder walls, but 
the makers claim that this does not actually happen, and 
for the following reason. The whole face of the ring does 
not touch the cylinder, a portion being cut away. Hence the 


area on which the steam acts is not represented by the line | 


‘“b,” but the line “ b”—‘‘d” or “a” since for the part 
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““d” steam pressure is on both sides of the ring. How- 
ever, even if the steam only acted on the smaller area 
represented by “a” it would be sufficient to cause damage 
were steps not taken to prevent it. What is done is to 
make the ring of such a width “‘c” that the friction set up 
by the pressure of the ring against the carrier or bull ring, 
due to the action of the steam pressure, just counterbalances 
the outward thrust of the steam at the back of the ring. The 
makers inform us that they arrived at the correct dimen- 
sions by calculations, and a long series of careful experi- 
ments with the result that they are now able to arrange 
that the two forces are balanced, and that for all practical 
purposes the ring is in equilibrium and in a condition to 
respond to any other force brought to bear on it. Hence, 





so that neither of these actually touches the walls of the 
cylinder. In spite of the small width of the rings we under- 
stand that the rings are absolutely steam-tight. 

There is one point which is worthy of mention as showing 
with what care the design of the ring has been got out. 
It is obvious that should any wear occur the width of the 
ring will be lessened. This would mean that there would 
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Fig. 2—-ENLARGED SECTION OF PART OF PISTON 


be less surface in contact with the carrier, and hence that 
the pressure at the back of the ring would more than over- 
come the friction set up between the surfaces of the ring 
and carrier, and the ring would consequently be unduly 
pressed against the cylinder wall. To obviate this ths 
bearing portion of the ring is undercut, so that if any wear 
should take place an increasingly smaller surface touches 
the cylinder wall, and the relative ratios of the surfaces 
necessary to ensure equilibrium are preserved. 

Messrs. Allen and Simmonds claim that a very consider- 
able saving is brought about by the use of these rings 
partly because they continue to be steam-tight even after 
extended periods of use, but mainly because of reduction 
in friction and, hence, in the cost of repairs and renewals 
as well. They have provided us with a number of figures 
in justification of their claim. 
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Fig. 4—LOCOMOTIVE PISTON3WITH ALLEN RINGS 


Fig. 3 shows a part longitudinal sectional through a 
locomotive cylinder. The piston is of the ordinary dished 
type, and is fitted with two Ramsbottom rings jin. wide, 
which is about the usual practice. The combined area of 
the rings in contact with the cylinder is, in round figures, 
102in. It is assumed that there is in the cylinder a mean 
pressure above atmosphere of 100 Ib. per square inch on 


| one side of the piston, and a mean back pressure of 20 Ib. 


per square inch on the other side, and on this assumption 
and taking it that the piston only bears on the cylinder for 
one-third of its circumference, though it would generally 
be in excess of this, it is calculated that the load due to 
steam packing under the rings is 5730 Ib. or 2} tons. In 
the same way the makers calculate that, granting that the 
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rings are steam-tight and that no steam pressure can act 
upon the portion of the piston between the rings—a con- 
dition of affairs which is, they say, not likely to exist with 
ordinary Ramsbottom rings—the pressure downwards on 
the 432 square inches of bearing surface is 1730 Ib. or 153 
ewt. This is taking 100 Ib. per square inch as acting on 
one end of the piston and 20 Ib. per square inch as acting 
on the other end of the piston, and basing the calculations 
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Fig. S-ALLEN LOCOMOTIVE PISTON 


en the length of the chord subtending one-third of the 
circumference of the cirele. 

The actual loss in power due to these two factors is then 
caleulated, and this is shown graphically in the little 
diagram of squares, each square in which represents 
10 horse-power. The theoretical work done assuming a 
piston speed of 1000ft. per minute and a mean effective 
pressure of 80 Tb. per square inch (100-20), is 650 horse- 
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and bottom, there is no downward pressure due to steam, | piston and its jink ring, are spaced nearer together in the 
| vicinity of the cut than elsewhere. 


| since it is also assumed that no steam can pass the rings— 


| which Messrs. Allen and Simmonds claim to be an actual | 
| which a solid fubricant is employed. 


fact. All, therefore, that has to be taken into account is 
the pressure due to the weight of the piston acting on a 
| bearing surface of 24} square inches. This pressure is given 
as 170 1b. or 1} ewt. The loss of power due to these two 
factors, again taking a piston speed of 1000ft. per minute 
a mean effective pressure of 80 lb. and a theoretical 
horse-power of 650, is 1} horse-power or .. 173 per cent., as 
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Fig. 8—-SINGLE CUT RING 


compared with 4.8 per cent. with a piston fitted with 
ordinary Ramsbottom rings. The relative losses with the 
two types of rings can be compared by means of the black 
portions at the left top corner of the diagram of squares 
in each case. 

We may say in passing that this firm has introduced 
another form of locomotive piston in which the dished end 
can be dispensed with, because the nut is not required. It 
will be realised from Fig. 5 that to dismount the rings it is 
not necessary to take out the whole piston. Hence, the 
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Fig. 6-ALLEN RINGS APPLIED TO A PISTON VALVE 


power. The frictional losses due to the causes just enumer- 
ated work out to 31.3 horse-power or just over 4.8 per 
cent, 

Fig. 4 is given as showing the result of fitting balanced 
Allen rings to the same type of locomotive cylinder as 
depicted in Fig. 3. Here a very different state of affairs 
exists as will be realised. Since the outward thrust of 
the rings is only due to the action of the radial springs— 















































Fig. 7—SINGLE CUT RING 


the action of the steam at the back-of the ring being | 
balanced as already explained—the pressure to be taken | to a number of other uses. 
into account is only that of the radial springs which is 


about 3 lb. per square inch. The width of ring is much 


smallerthan that of the Ramsbottom rings so, consequently, | two modifications of a ring with only one cut in it. 


piston rod can be screwed into the piston and fixed there 
by a screw pin. This omission of the dishing brings about 
a reduction of 30 per cent. in the area of one face of the 
| piston. Moreover, instead of solid metal there is an air 
| gap between the two faces of the piston itself, and it is 
| claimed that as a consequence of these two modifications 
| there is a reduction of condensation losses, amounting 
| probably to some 50 per cent. We have had no oppor- 
tunity of testing the validity of this claim, but it is obvious 
| that there should be some saving at all events. 





Another adaptation of the system is for rod packing, jn 
Such an arrange. 
ment is shown in Fig. 9. In this case the packing rings 
are divided into four segments, as will be gathered froin the 
right-hand view. In this drawing A, B, C, D and F are 
rings with a good sliding fit on the shaft. The su:faceg 
G, H, J, K, L, M and N are machined so that when they are 
clamped tightly together and up against the face U no 
steam can get past them. A distance ring V separat.s the 
rings J and K, but does not bear on the shaft. Som: times 
one and sometimes two Allen rings are employed. 1 the 
case illustrated there are two, W and X. Now, it + ill be 
evident that steam coming from the cylinder ca: only 
escape between the piston rod and the ring A, sin» the 
face G of the ring Ais machined. After having pass «| the 
ring A, the steam encounters the packing ring W, and =) ,ould 
not be able to get any further. As an additions pre- 
caution, however, the second ring X is employed, a: |, we 
understand, that for the highest pressures this ar: inge 
ment gives a satisfactory result. The solid lubrican: Q jx 
held between the ring F, which is acted on by springs. so as 
to give elasticity, and the rings O and P, the latter \eing 
used to prevent the lubricant being dragged out |. the 





Fig. 1O—PUMP BUCKET 


piston rod. The plate R is similarly employed, so as to 
prevent the lubricant being squashed into the space 
between the rings E and F, and interfering with the free 
action of the springs. The whole arrangement is clamped 
together by the action of the nuts on the screwed pins ‘I’ 
acting on the plate 8S. This plate S also keeps the surfaces 
G, H, J, K, and M tightly in contact. 

Still another adaptation of the Allen ring is that shown 
in Fig. 10, which represents a feed purmp bucket. Here 
the ring is in ‘three parts, and the various portions are 
coated on the side next the cylinder with vuleanite. The 
V-shaped choke pieces are also tipped with vulcanite. 
This type of bucket is capable of dealing with heated feed 
water, and is said to give first rate results, It is pointed 
out that with it the difficulties ordinarily met with in 
vuleanite rings, especially when working with hot feed, are 
avoided. One of these troubles is that, the material being 
semi-plastic, should a one-cut Ramsbottom ring, for 
example, be employed, and should it not make absolute 
contact, the pressure passes between the cylinder and the 
ring, and sets up uneven wear, thus allowing the liquid 
being acted upon to escape. Then, again, the pressure 
may get in freely behind the ring, and force it outwards 
against the wall. In the Allen modification, the ring 
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Fig. 9—ALLEN RINGS FOR 


Fig. 6, for example, shows it 
The arrangement is so obvious 


applied to a piston valve. 
| Figs. 7 and 8 show 


that it does not need any description. 


the area in contact is only 25} square inches. This multi- | be observed that the springs for pressing the rings against 
plied by 3 equals 763 lb., as compared with 5730 Ib. with the | the cylinder are arranged diagonally instead of radially, 


ordinary piston and rings. 


Then again, as the ends of the | and that the holding up springs, if we may so term those 


piston are cut away so that there is equal steam pressure top | springs which press the rings against the carrier or the 
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GLAND PACKING 


The firm has adopted the principle of its balanced rings ; being .multi-cut and the vuleanite sitting. continuously 


| upon a metal seat, the former is held continuously 1 


Tt will | 


contact with the cylinder wall. It is stated that by ‘t° 
use slip is almost entirely eliminated. 
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ATR COMPRESSOR WITH BALL VALVES 


ISAAC STOREY AND SONS, LIMITED, MANCHESTER, ENGINEERS 

















AIR COMPRESSOR WITH BALL VALVES. 


GREAT advances have been made in recent years in the 
design and construction of air compressors, and thanks 
cheifly to the reduction of clearances, better cooling 
systems and quick-acting valves much higher efticiencies 
are now obtainable than formerly. Spring operated disc 
valves have been extensively adopted and with good results. 
Jn the Scott air compressor made by Isaac Storey and Sons, 
Limited, Manchester, ball valves are employed, and a 
high cooling efficiency is obtained by the arrangement of 
totally immersed air cylinders. The accompanying 
illustrations will enable the construction of this compressor 
to be understood. The engraving above shows a two-stage 
intercooled machine for belt driving; Fig. 2 a transverse 
section through one cylinder; and Fig. 1 a view of the 
valve plate. It will be observed that the two cylinders 
are mounted on distance pieces and a body casing similar to 

















Fig 1—BALL VALVE PLATE 


those of a high-speed engine. ‘The valves are hardened 
ground steel balls of smell diameter, each working on a 
recessed drilled seating in a hard steel plate. It will 
he observed that the bottom plate is drilled with a 


series of holes of two diameters, the top portion slightly | 
larger than the ball and the lower portion smaller in die- | 


meter. This arrangement forms a pocket in which the ball 
works, as well as a seat for it to rest upon. The upper plate 
is drilled to the same templet as the lower one, and is then 


ixed so that the holes in it come half way over the holes in | 


the lower plate, thus preventing the balls from being lifted 


ut of their holes. Both the delivery and suction valves | 
nd plates are made exactly alike and can be readily | 


¢xamined or changed when desired. 


It is further claimed | 


‘hat when dealing with dust laden air the action of the | 


balls is not interfered with by an accumulation of dirt, as | the downward stroke. 


they revolve and so clear themselves. 


| 


being admitted to these valves on the down stroke. The 
positive and rapid opening of the valves is automatically 
ensured by the inertia of the balls at the commencement of 
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Fig. 2-CROSS SECTION OF COMPRESSOR 


At the lower end of the stroke the 
momentum of the balls instantly forces them on to their 


The upper side of the piston is fitted with a set of plates | seats on the commencement of the up stroke. In this 
and ball valves, as shown in Fig. 1, the air to the cylinder | arrangement a large area through the valve plate is pro- 





| efficiency. 


vided, while the lift is only about ;,in., thus the clearance 
space is reduced to a minimum. In the sectional view of 
the machine it will be observed that the delivery valve 
plate is held down by strong springs secured to the outer 
cover. These springs act as a safeguard in case the con- 
necting-rod wears loose and allows the piston to strike the 
delivery valve plate, which is shown recessed into the 
upper part of the cylinder barrel and forms the top end of 
the cylinder. It is claimed that with this safeguard it is 
possible to work the compressors with a clearance as 
minute as ,jin. 

The intercooler consists of a number of brass tubes 
expanded into tube plates in the ordinary way, but so 
arranged that the air is passed through the tubes on its 
way from the low to the high-pressure cylinder, whilst the 
whole of the intercooler is immersed in the body of 
water in the tank. A system of forced lubrication for the 
big ends is provided, a simple reciprocating oil pump 
inside the crank chamber delivering the oil at 20 Ib. pressure 
to each bearing. The machines are made with one, two 
and three cranks for air pressures up to 100 Ib. per square 
inch, 





HUMPHREY INTERNAL COMBUSTION PUMPS. 

THE first of a series of two lectures on his internal com- 
bustion pump was delivered by Mr. Herbert A. Humphrey 
at the Royal Institution in the afternoon of Saturday the 
10th inst. 

Mr. Humphrey, first of all, pointed out that the history 
of that branch of engineering which dealt with the pro- 
duction of power was largely a record of the complications 
and refinements which had been added to obtain increased 
A comparison, he said, of the simplicity of 
the early steam engines with a modern triple-expansion 


| engine with its superheater and condenser and all the gear 





involved sufficiently emphasised this point, but the remark 
applied equally to gas and oil engines. The most notable 
return to simplicity of construction was found in the steam 
turbine, and the rapid attainment of this prime mover to 
a foremost place among its rivals was, he added, largely 
due to its simpler construction. In recent times, continued 
Mr. Humphrey. probably no combination of well-known 
principles had produced so simple a method of utilising 
the energy of combustion as that found in the Humphrey 
pump, and the widespread interest it had created was due 
to this fact and to the improved thermal cycle which it 
employed. 

Mr. Humphrey then gave a brief review of apparatus 
using gas explosions in contact with water from the date 
when Pierre Martin filed a provisional specification in 
1858. This specification was, he said, so short that it 
might be reproduced :—‘‘My invention consists in obtaining 
motive power from the explosion or dilatation produced by 
the combustion by means of the electric spark of a mixture 
of combustible gas and air, or by the combustion and 
decomposition by the electric spark of combustible gas, air 


| and water vaporised. The gases or vapours may be em- 


ployed to produce motive power in the same manner as 
steam is now or may be applied.” 

The development of the idea was then traced by the 
lecturer by means of records of patents taken out in this 
country and abroad, and it was pointed out that a consider- 
able number of these was concerned with the propulsion 
of ships. They were, however, mostly very crude in 
design, and quite impracticable. Backeljau seemed to 
have been the first actually to make an explosion pump for 
lifting water, but the most scientific work was done by 
Adolf Vogt, a clever German, who came nearer to success 
than any of his predecessors. In Vogt’s apparatus an 
explosion drove water into a high pressure air vessel, from 
which it passed through a water turbine doing work and 
back to a low pressure air vessel. From the latter the 
water was returned to the apparatus under such conditions 
that it compressed a fresh combustible charge. 

The lecturer then showed why the previous efforts had 
all failed, and that even when the inventor had recognised 
the necessity for compression of the charge before combus- 
tion, yet the pump had been designed too much on the 
lines of ordinary pumps with water delivery valves. 
Valves which had to be opened or closed suddenly by ex- 
plosion were, he said, so affected by shock that they could 
not last. 

To illustrate the new principles involved in the Hum- 
phrey pump the simplest form of this pump was then 
described. It was of a type which had been made designed 
to deliver 20 tons of water per explosion, or, say, 200 tons of 
water per minute, and it was pointed out that units capable 
of discharging 50 tons of water per explosion had been 
designed. In connection with this 4-stroke cycle pump the 
lecturer explained that among the novel features which 
were embodied in his 4-stroke cycle pump :— 

(1) The column of liquid swung absolutely freely back- 
wards and forwards and its momentum completely con- 
trolled the cycle. 

(2) When the explosion occured all the valves were shut 
and no valve moved, except under the slight pressure 
changes above and below atmospheric pressure. This 
was, therefore, no shock on the valves, and they were thus 
permitted to work smoothly. 

(3) The momentum of the outwardly propelled column 
of liquid was utilised to draw in both fresh a combustible 
charge and fresh water. 

(4) The momentum of the liquid returning under its 
head or pressure compressed the fresh combustible charge. 

(5) As the height of lift increased the compression 
pressure increased, so that the pump was assisted to meet 
the increased duty and the pump became self-regulating. 

(6) The length of the column was proportioned, so that 
the maximum velocities were limited to those found 
desirable, and the frictional losses were, therefore, very 
small. 

(7) The 4 strokes of the cycle were all of unequal length 
as theory required, and the thermodynamic efficiency of 
the cycle was, therefore, superior to that of the Otto cycle 
in which all the strokes were necessarily of equal length. 

It was of this type of pump, went on the lecturer, that 
Dr. W. Cawthorne Unwin, F.R.S., who had carried out 
some trials with it said :—** The results are very remark- 
able, the fuel consumption in these trials, reckoned on the 
work done in lifting water, was less than any pumping 
arrangement either by gas or steam hitherto recorded,” 
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The various forms taken by the pump to meet different 
conditions of operation were then described, and an explan- 
ation given of some of the theoretical considerations 
involved, a3, for instance, the relation between the speed 
of working and the dimensions of the play pipe in which 
the water oscillated, also the relation between the compres- 
sion pressure of the charge and the height to which the 
water was pumped. 

Numerous other 2-stroke and 4-stroke cycle types of the | 
Humphrey pump were then illustrated by lantern slides, | 
as also the mechanism by means of which the operation of | 
the valves is secured and the necessary electric firing by 
sparking plugs is obtained. The devices for these pur- 
poses depend entirely for their action upon pressure 
changes in the apparatus. 

The means adopted where Humphrey pumps have to 








work with a suction or under conditions of lift far exceeding | 
those which the simplest type of pump can deal with were | 
then explained. Like the pump itself the intensifier used | 
by Humphrey in obtaining high lift has no working part, | 
except automatic valves. and lifts up to 200ft. and 300ft. | 
with this appliance had, it was stated, been satisfactorily | 


bars by means of a fan, and additional air may be passed 


through L up through the back wall as shown. 














dealt with. 








A NEW BOILER FURNACE. 














Fig. 3-WORM OPERATING GEAR 


In the course of a paper on “Smoke Prevention in | 


Steam Boilers,’ read before the members of the Textile | 
Institute in Manchester, by Mr. Charles W. Fulton, 





Ash. 


Air. 


“Tre Encineer’ 


Swain Se 


Fig. 1—-LONGITUDINAL SECTION OF THE FULTON FURNACE 


Paisley, a new type of boiler furnace invented by the author by a mass of black fuel; but to prevent possible damage 


was described. Figs. 1 and 2 are longitudinal and trans- 
verse sections of the furnace, and Fig. 3 shows the operating 
gear. It will be observed that the bottom half of the flue 
is utilised by adopting a V-shaped formation of grate, the 
bars at the bottom terminating in an open-topped channel 
in which works a worm A for extracting the ashes. This 
worm is designed to take the ash throughout the length 
of the furnace and deliver it at the front end of the boiler, 
as shown at B—Fig. 1. The worm is built up in sections 
on a horizontal shaft and has clinker breakers C attached 
to it, which are intended to break up any solid masses 
and enable them to be discharged. The coal is fed into 
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Fig. 2—CROSS SECTION OF FURNACE 


the furnace by means of two interrupted worms D from 
the hopper E. These worms form an important feature 
of the system, and the inventor claims that by the peculiar 
method in which they are built up an ideal feed is main- 
tained which permits no holes to be formed in the mass of 
fuel forming the fire. The mechanism for operating the 
worms is shown at F—Fig. 3—-and has a wide range of 
adjustment to suit different rates of steaming and various 
classes of coal. The ash extracting worm is kept cool by 
allowing a small quantity of water to pass along to the 
hack end of the trough, as shown at H—Fig. 2—and so 
that the ash is delivered in a damp condition at the front 
of the boiler. Air is passed into the space J under the 


to them, say, during the night, when no fuel is being fed 


into the furnace, he advises that they should be left clear | 
of the coal and the air supply to the furnace closed. He | 
further claims that owing to the centre of the furnace | 


being always at a very high temperature and the air having 
to pass through a deep layer of incandescent fuel, the tem- 


peratures are continuously much higher than in the case | 


of an ordinary fire, giving a better chance for the comple- 


tion of combustion, and as the coal distills from the sides | 


of the furnace around the screws D the smoke is continually 
consumed by the high temperature of the flame bed up the 
centre. It will be observed that no opening of doors for 
clearing the fires is necessary. 

We understand that this type of furnace has been fitted 
on @ Babcock boiler in a works near Glasgow with 
satisfactory results. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE ASSOUAN DAM. 


Sir,—My friends tell me that my answer to Sir Hanbury 
Brown’s criticism of my position on the question of the raised 
dam will be cryptic to those who have not read the correspond- 
ence this winter in the Egyptian Gazette. 1 ask you therefore 
kindly to publish this epitome of it. 

When the original dam was planned it was so designed that 
it could be heightened on its own base by 6 m. from R.L. 106.00 
to R.L. 112.00. One extra metre was ellowed for safety, so 
that theoretically the dam was capable of holding up water to 
R.L. 113.00 m. 

It would have been economical and easy to raise to level to 
R.L. 112.00 m. Once it was decided to go outside the base and 
add to the width of the foundation of the dam, the whole ques- 
tion of the Sudan and Egyptian requirements should have been 
thrashed out, and then it would have been found that the true 
solution was to raise the dam to R.L. 118.00 m.—as originally 
hoped—and impound 4 milliards of cubic metres of water. To 
raise to R.L. 113.00 and impound only something over 2} 
milliards was a makeshift. Until the final decision was taken 
the dam might have been raised cheaply to R.L. 111.00 m., 
if R.L. 112.00 were considered risky. 

Here is Sir William Garstin’s criticism of my proposal from 
the Journal Officiel of March 15th, 1905 :—‘*In my recent 
report upon the Upper Nile Basin 1 discussed Sir William 
Willcocks’s proposals and agreed with him in recommending 
that the eXisting dam should be raised 6 m. above the present 
maximum. level permitted in the reservoir. Before making this 
proposal, L had satisfied myself, through the calculations made 
by Mr. Webb (now Sir Arthur Webb) and his engineers, that 
according to all accepted theories regarding dam constructions, 


The inventor claims that the screws D do not suffer 
| from the heat of the furnace, as they are always surrounded 


— 


raised to the proposed height, without risk of failure (, the 
structure.” 

It would, I contend, have been sound engineering (6 jay, 
utilised all we have learnt from the dam, and to have built 
downstream of the splendid talus a new work capable of holding 
up water to R.L. 118.00m. This would have been no disparage 
ment of the dam, for imitation is the sincerest flattery. 

To look at the wide and massive dam, as raised, one sight 
imagine that i might be raised 5 m. with ease, but there are 
objections :— 

(1) The right flank of the dam is badly cracked on a length 
of some 200 m. The position is as shown in this section. Tyo 
| old dam is doing all the work and the new addition is acting 
here and there as a buttress where it has its foundations on very 
hard rock, ‘The highest pressure is at the toe of the old dam B 
and B! is relieved of water pressure. There is no reason why 
B B, should settle any further. It is not strained in any way 
If a strong earthern bank were placed upstream of the dain 
in this reach, and the dam itself looked upon as a loose «tone 
backing to the earthen bank, the work might be raised 5 1). to 
R.L.-118.00 m. . It would be safe and not even weight, 

(2) At some other places, notably between openings 12! ana 
140. there has been a settlement of the foundation which, has 
distinetly increased in the first four months of working. A+ jts 
present level of R.L. 113.00 m., the old dam is strong enough 
to hold its own, and is holding its own. It would scarcely 
be safe to raise the dam here to R.L. 118.00 m. ‘ 

(3) The dam as designed was to have had all its openings 
lined with granite. It was specially stipulated that there 


were to be no iron linings. At the time of building they lined 
thirty with iron. These thirty openings have always bev: 4 
nuisance, as the iron and masonry have never been hoy py 
together. No iron has been allowed in the widened part. ‘I j,e<e 


iron-lined openings are against the dam being raised by 5 +). 
(4) When Phil cast its shadow over the work and the 





| voir was lowered to R.L 106.00 m., the openings were madd as 
| low as possible to discharge as much water as possible. ‘Vere 
| are many of these low openings, and they are quite unneces.ary 


in a raised dam. No opening of the R.L. 118.00 m. dam need 
be lower than R.L. 93.00. Many to-day are at R.L. 87.50 1, 
These low openings would be a source of weakness to a rai-od 
dam. 

| If we put all these things together, it will be seen that a now 
|} dam would in the end be cheaper and infinitely more statle. 
I therefore propose the construction, on the downstream <ice 
of the telus, of a new dam holding up water to R.L. 118.00 11 


Cross Section of Solid Dam. f 
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THE ASSOUAN DAM 


|} and impounding 4 milliards, which would work in conjunction 
| with the proposed White Nile reservoirs and supply between 
| them all the requirements of Egypt and the Sudan. The 
talus of the old work would, with the foundation upstream of it, 
provide a splendid apron for the new work. The lock gates 
would be utilised for the new work and much of the lock. 

The water question of Egypt and the Sudan would be settled 
| for all time. Under these conditions 1 contend that the old 
| dam would not have been wasted. The lessons it has taught 
| would have been utilised for the construction of a work which 
| would stamp the British occupation of the country for all time 
| as effectively as the pyramids have stamped the great days ol 
| the early Pharaohs. The contingencies of the estimate should 
certainly contain sufficient money to move Philw temple 
from its damp bed and erect it on Bigah Island in the middl 0! 
the lake we should have formed 

Gezirch, Cairo, May Ist. Ww. 


| 
| 


| 
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WILLCOLKS. 


THE NATIONALISATION OF MINES, 


Sik,—Your correspondent who contributed the urticle on this 
important subject is exceedingly considerate of the royalty 
owner. Will he be good enough to explain what this personage 
does to merit any consideration. Will he explain if this royalty 
owner for whom he is xo very solicitous deposited the coal, iron, 
tin, lead, ganister, gold, silver, and any other material which i 
mined or quarried out of the earth, in the bowels of the planet, 
or what service he renders to society which should merit so much 
consideration from society, as he desiderates ? 

Presumably your correspondent is aware that the products 
of a man’s brain in the shape of inventions are confiscated, 
not by the Stete, but by wealthy companies at the end of his 
period of protection and after he pays fees to the State. The 
inventor may be ruined or he may be lucky, but in any case ho 
renders @ service to society as a whole ; but [I have not yet been 
able to find any service royalty owners perform which entitles 
them to sympathy from 

ONE oF YOUR READERS. 

May IIth. : 








Tue Victoria Railway Commissioners have decided to 
build locomotive workshops at Bendigo and Ballarat. 
The preparation of the plans is being expedited and tenders 
will shortly be called for the work. The approximate 
cost of the equipment at each workshop will be about 
£28,000. It is believed that the work will be rapidly 





the factor of safety was sufficient to permit of the dam being 


pushed to completion. 
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RAILWAY MATTERS. 


Ly the course of some recent tests of locomotive spring 
steel made of oil-tempered chrome-vanadium steel an 
elastic limit of 256,000 Ib. was reached. In the tests 
oil-tempered carbon steel springs developed an elastic 
limit of 101,000 Ib., and chrome-nickel springs one of 


134,500 Ib. 





Avromatic penny-in-the-slot machines have been 
installed at Waterloo Station (London and South-Western 
Railway), from which tickets of admission to certain 
platforms will be delivered, and in future visitors not 
proc eding by rail will be required to take a ticket in order 
to have access to any of the platforms concerned. The 
effect of this innovation will be to free the platforms from 
Joiterers, and will also be of great convenience to those 


desirous of seeing friends off. 


AccorpINnG to the Railway News, Mr. Hughes is intro- 
ducing on the Lancashire and Yorkshire Railway a super- 
heater of his own design. The large boiler tubes for the 
superheater elements are placed in two vertical rows 
towards either side, and the saturated and superheated 
stearm headers are placed respectively in the upper and 
Jower portions of the smoke-box, the outward and return 
lengths of superheater tubing in the boiler tubes being 
connected upwardly or downwardly to the appropriate 
headers. Another design includes the usual arrangement 
of large boiler tubes, with the headers placed as above 
indicated, and correspondingly connected with the 
superheater elements. 


An interesting feat, states the Railway Gazette, has 
been accomplished at Carstairs Junction by the Caledonian 
Railway Company, which has taken down the larger 
portion of the station structure without interfering in any 
way with the traffic. The building, which was sixty-nine 
years old, had been condemned, and a new station is to 
be erected. The roof was 515ft. in length, and had an 
inside span of 73ft. The slates and glass were removed 
from the roof for a length of 270ft., and this portion was cut 
oft from the rest of the station. By means of a battering 
ram parts of the brickwork were knocked away, after which 
chains, which had been thrown round the pilasters, were 
attached to cables, and these in turn to engines. The 
engines hauled in a northerly direction, and the result was 
that the cetached portion of the building came down on 
its own site. The wreckage was at once cleared away 
by a staff of over 300 men. The remaining portion was 
afterwards demolished in a similar way. 


Tue construction of the Baghdad Railway has proceeded 
steadily during the years 1910-12. The line beyond Ulu 
Kishla has been laid for 50 kiloms to within a few kilometres 
of Bozanti, and was opened to traffic in December, 1912. 
Between Bozanti and Dorak work is proceeding on the 
tunnels through the Taurus, of which there will be at 
least ten, the longest being one of 3 kiloms. some 15 kiloms. 
beyond Bozanti. There is a daily train service on the 
section of 140 kiloms. from Dorak to Mamureh via Yenijeh 
(on the Mersina~Tarsus-Adana line), Adana, Missis, 
Hamidieh, Toprak Kaleh, and Osmanieh, which was 
opened to traffic in April, 1912. Considerable progress 
has been made on the short but difficult section from 
Mamureh to Baghcheh, which should be ready for traffic 
some time this year. Near Baghcheh a tunnel of 5 kiloms., 
of which about 14 kilom. has been completed, is being 
made through the Amanus. It is stated that the Taurus 
and Amanus tunnels will be finished in 1915. Work is 
also proceeding on the branch line from Toprak Kaleh 
to Alexandretta. 


Tue boring of the new Simplon tunnel, siates the 
Rivista Tecnica delle Ferrovie Italiane, has been com- 
menced at the north end, work at the southern extremity 
having been delayed for the moment on account of formali- 
ties to do with the storage of the explosives. The drilling 
during February represented a length of 735ft., which, 
added to the 702ft. recorded in January, makes a total of 
1437ft., or 2-21 per cent. of the entire undertaking. 
The widening has progressed 308ft., and has therefore a 
total to the good of 538ft. The labour employed during 
the month of February, with a daily medium of 407 hands 
and a maximum of 539, amounted to 11,412 ‘‘ men-days ” 
in the inside of the tunnel. On the outside 8148 ** men- 
days’ were registered at the northern end where an average 
of 291 men were working: while 2821 ‘‘ men-days”’ was 
the total at the southern opening, with a mean of 101 men 
per day. A co-operative society is already established 
among the hands at Iselle to which the subscription is 
lf. monthly. For this the workmen receive 1-50f. a day 
in case of absence from work caused by accidents not 
included in the Workman’s Insurance Act and not due to 
drunkenness or other vice. Besides this, members’ 
children under fourteen have the right to 25 em. a day 
in case of illness. 


CEMENT concrete was the agent employed for repairing 
a cracked cylinder casting in an American locomotive 
shop. According to the Railway Gazette, the engine came 
into the shop with a bad crack in the wall of the steam 
passage in the right-hand cylinder. The crack was high 
up on the contour of the wall and in such a position that 
it was impossible either to weld or patch it, and it was of 
sufficient size to lay the engine aside from actual work with 
the trains it was accustomed to haul. As an experiment 
it was decided to fill the cored cavity in the cylinder 
around the cracked wall with concrete, and in carrying this 
out a hole 24in. diameter was drilled in the front wall 
at the extreme top of the cavity. A wooden cover was 
fitted across the bottom of the cavity as high up as it 
could be inserted. A mixture of Portland cement and sand 
in equal proportions was made and worked into aliquid state 
so that it would run easily. About two wheel-barrow 
loads of this was inserted through the hole, nearly filling 
the cavity. It was allowed five days to stand and the 
engine then went into regular service. Nine months 
‘ater, when the same locomotive came in for a general 
overhaul, the repair was examined and found to be in 
perfect condition, no leakage of any kind taking place. 
It was decided that it was unnecessary to renew the 
cylinder. *- The same method has been employed for carry- 
ing out similar repairs on another locomotive. 

















NOTES AND MEMORANDA. 


A REIN¥ORCED concrete bridge comprising an arch of 
57ft. span and decking finished with solid parapets was 
recently tested under the load of 250 lb. per square foot 
by building a clay wall at each end and filling the tank 
so formed with water supplied through a 2}in. hose pipe. 
Water can be very easily applied and removed in tests of 
the kind, and in many cases could be pumped from the 
river crossed by the bridge to be tested. 





THE activity of the fire-arm industry, which is concen- 
trated in the Liége district, is illustrated by the special 
report recently issued by the Proof House of Liége. The 
figures show that the number of firearms of all kinds 
stamped in 1912 amounted to 1,493,420, an increase of 
207,198 over the number in 1911. The total number of 
tests carried out was 2,338,633, an average of 7800 a 
day, as compared with 2,147,606 in 1911. 

Tuat the keen interest which is being shown in seeking 
a substitute for petrol is not confined to this country is 
evidenced by the fact that on Monday, the 21st ult., the 
German Imperial Automobile Club, in conjunction with 
the German Society of Motor Manufacturers, commenced 
a series of comparative road tests of petrol of a specific 
gravity of -710--720, heavier spirit (-750--760), and 
benzine (-880- -890). The trials were to last nine days, each 
vehicle entered making three daily runs on each of these 
fuels. The cars were divided into three groups, so that 
on each day the three different classes of fuelshould be in use. 
Thus the group using petrol on the first day used heavy 
spirit on the second and benzine on the third ; the group 
starting with heavy spirit followed with benzine and 
petrol, while the section starting with benzine used 
petrol on the second day and heavy spirit on the third. 
The trials were conducted for the purpose of procuring 
official data as to the relative consumption and cost of the 
different fuels, based on the aggregate mileage of the total 
of cars in each group. The daily runs were made over 
the same course. The results will be awaited with interest. 


Ir is rather unusual for the source of power of one nation 
to be utilised in another, especially when they are divided 
by the sea. This, however, is foreshadowed in the pro- 
ject favourably reported on of the Trolhaittan water-power 
plant in Sweden being utilised in Copenhagen in Denmark. 
The current will be carried in submarine cables 3} miles 
long under the Strait of Oresund. The power considered 
is 20,000 kilowatts, and the Commission which studied 
the project reported, not in favour of the usual three-phase 
alternating current transmission, but of direct current 
transmission at 90,000 volts on the Thury system. The 
total transmission distance is 200 miles. Under the 
alternating current scheme considered, the line voltage of 
100,000 would be stepped down to 20,000 in order to cross 
the strait, since submarine cables for the higher alternating 
voltage were considered impracticable. 
volts direct current can be obtained, the Commission states 
thus allowing the one voltage to be maintained from the 


Though a single conductor could be used, two are considered 
preferable ; but in either case the return would be earthed. 


An American contemporary publishes an article giving 
particulars of a bullet which will carry with it an antidote 
to the pain it inflicts on the victims of war. The following 
gives some idea of this the latest idea to rob war 
of some of its inevitable terrors :—The new compound, 
‘“the narcotic bullet,’ is the invention of Alexander 
F. Humphrey. Experiments, it is stated, are being 
conducted by a committee of army officers, police officials, 
and sportsmen. It is considered alike humane in warfare 
and deadly in hunting big game. In self-defence it pro- 
vides the poor marksman with all the advantages of an 
unerring aim. In his sleep-producing missile Humphrey 
uses a minute particle of morphia. The drug is carried in 
tiny wells in the steel jacket of the regulation army bullet. 
Humphrey claims that it in no way interferes with the 
effectiveness of the missile. The slight indentation in the 
steel jacket, he says, causes no splintering when it comes 
in contact with the bone. The wound of the narcotic 
bullet, according to his theory, does not differ from that 
caused by the regulation bullets now used in the approved 
army cartridges. No deleterious effects will follow the 
unique administration of the drug. The soldier receiving 
a slight flesh wound from the new bullet fights no more 
that day ; he calmly stretches himself on the ground and 
goes to sleep. The man receiving a serious wound suffers 
no agony, as the narcotic from the bullet is absorbed by 
his system, and he is insensible to pain before he reaches 
the hospital. The man whose wound is mortal sleeps away 
his last hours, thus doing away with most of the battlefield 
horror. 








Cables for 90,000 | 3 - : 
| furnace constructed so that it will consume its own smoke, 


generating station, under the strait, and into Copenhagen. | chimney is constituted a nuisance. 








Tue safe lighting of a motor-house has always been a | 


ticklish problem, says the Motor. 


houses. Even in cases where an electric supply is available 
in one’s residence the cost of running a pair of mains and 
putting in the necessary switches and fittings is too expen- 
sive an item in view of the small amount of use that would 
be made of the light. There can, however, be no question, 
of course, that electric light is the proper, if not the ideal, 
illumination for a motor-house by reason of its safety. 
A slight petrol leakage can easily, in the course of a few 
hours, fill a garage with a dangerously explosive atmos- 
phere, but with electric light available one could work in 
it with no risk. It is submitted that with an electric 
installation on the car the lighting problem is at once 
inexpensively and efficiently solved, as all that is necessary 
is to string-up two or three lamps with shades from the 
roof of the motor-house, and by means of a length of flexible 
and a plug connection join up to the car switchboard. 
If there does not happen to be such a plug connection, one 
can easily be fitted to the side of the battery case. The 
only expense entailed is that of the lamp and fittings, 
with length. of flexible—say, 15s. in all at a liberal estimate. 
It will-be easily followed that a self-contained lighting 
system could easily be arranged by purchasing an extra 
battery and charging this up from the car dynamo when 
required. The advantages of the system seem so patent 
to the writer of the article from which we are quoting 
that he suggests that the scheme is well worth the con- 
sideration of car owners. 


Many private owners | 
have, in fact, no artificial means of lighting their motor- | 





| 
| 
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MISCELLANEA. 


THE combined electric output of the 7500 central 
stations in the United States for the year ended December 
31st, 1912, was 12,000,000 horse-power. These figures 
include only public service companies, and take no account 
of the great railway and manufacturing companies which 
produce and use their own power, so that the total power 
generated is easily double the output of the central stations. 


A CORRESPONDENT of the Electrical Review writes :~ 
** Attracted by the short hours now being worked and the 
good wages being earned by colliery lads, many strong- 
built boys in central and south-east Lancashire are pre- 
ferring the coal mine to the foundry or the cotton mill. 
It is stated that there is a growing scarcity of apprentices 
in the engineering industry in the Bolton district, one 
large firm of textile machinists offering increased wages 
in order to attract youths.” 


A PAMPHLET on the Panama Canal just issued by the 
Isthmian Canal Commission states that no vessel will be 
permitted to enter or pass through the locks under its 
own power. Electricity will be used to tow all vessels into 
and through the locks, and to operate all gates and valves, 
power being generated by water turbines from the head 
created by Gatun Lake. The time required to pass a 
vessel through all the locks is estimated at three hours— 
one hour and a-half in the three locks at Gatun, and 
about the same time in the three locks on the Pacific side. 
The time of passage of a vessel through the entire canal is 
estimated as ranging from ten to twelve hours, according 
to the size of the ship and the speed at which it can travel. 


In a recent issue of the Board of Trade Journal attention 
is drawn to a report in a recently issued volume of the 
‘*‘Indian Forest Records” relating to the utilisation of 
bamboo for the manufacture of paper pulp. It is stated 
that up to the present no firm or company has taken up 
the manufacture of paper pulp from bamboo in India, 
and the report is issued with the idea of providing data on 
which such an industry might be established. With this 
object in view a few localities were selected as being suit- 
able for the purpose, and definite information regarding 
the species and quantity of bamboo available, possible sites 
for factories, transport facilities, cost of labour, &c., is 
given for these localities. Five places in Lower Burma 
and six placesin the West Coast of India were selected as 
containing vast areas covered with bamboos, and also as 
being well situated for import and export purposes. 
A description is also given of experiments made in manu- 
facturing pulp on a commercial scale from various species 
of bamboo. 


Tue text has been issued of a Smoke Abatement Bill 
which is supported by Mr. Gordon Harvey, Mr. Charles 
Bathurst, and others. By Section 1 it is made incumbent 
upon the owner, occupier, or user of a furnace to have such 


and the emission of smoke or grit from such furnace or its 
At the same time, the 
Local Government Board is given power to make special 
exemptions in those cases in which it is impracticable to 
avoid making smoke in carrying on a business, but such 
power is limited to ten years from the passing of the Act, 
and an exemption itself must be renewed every two years. 
By Section 3 the Local Government Board is authorised 
to set up local smoke abatement authorities in those areas 
in which the local sanitary authorities are failing to carry 
out their duties with regard to smoke abatement. In 
London the London County Council is made the local 
smoke abatement authority. By Section 7 existing 
powers as to the abatement of smoke nuisances are ex- 
pressly preserved. 


THOSE who have considered lifts in buildings as appli- 
ances of modern origin may be interested to learn that 
Professor Boni is reported to have made the discovery 
that three large lifts were in operation at the Imperial 
Palace on the Palatine Hill in ancient Rome. While 
lacking the refinements of mechanism and finish characteris- 
ing modern elevators, the fact that machinery of the kind 
was employed is worthy of note as an additional proof 
of the engineering genius of the Romans. As far back 
as the first century Roman houses were warmed by hot air 
proceeding from furnace rooms and circulating beneath 
the floors and inside the walls. Again, excavations in 
Pompeii have brought to light a house fitted with well- 
designed hot and cold water services, arranged very 
much like those in an essentially modern installation. 
These and various other examples of ingenuity in early 
domestic engineering are sufficient to emphasise the point 
that modern achievements depend mainly upon improved 
appliances and increased scientific knowledge rather than 
upon superior intellectual capacity. 


At Handsworth some reinforced concrete sewage tanks 
were constructed in ground saturated with water from a 
depth of about 5ft. downwards. The water was drained 
to a sump and pumped away during the whole time the 
tanks were in course of construction, and when the work 
was complete the shuttering was withdrawn and the work- 
ing space all round the tanks filled in, the subsoil water 
pumps were stopped, and the, water outside the tanks 
allowed to resume its normal level of 16ft. above the floor 
of the tanks. It was known that the dead weight of the 
tanks themselves would be insufficient to counterbalance 
the upward pressure of the subsoil water, but it was at 
first intended to hold them down by the weight of the 
pumping station buildings. Eventually, however, only 
the engine-house was built over a small portion of the 
tanks, and it was decided to rely upon the weight of earth 
filling bearing on the flanged projection of the bottom 
slab. As the subsoil water began to attain its normal 
level the tanks’ were found to be lifting at the end furthest 
from the engine-house, the maximum displacement being 
6}in. The subsoil water pumps were at once re-started 
and the water level lowered, water being at the same time 
admitted into the tanks, so that the levels inside and out- 
side were soon equal, the result being that the tanks went 
back into position with practically no damage. Apparently 
the reason why the anchorage proved insutticient was 
because the filled-in material compressed as the tanks rose. 
This was afterwards remedied by filling the trench all 
round the tanks with concrete, 
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42 =n order to avoid trouble and confusion we find it necessary lo inform 
correspondents that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by the writer to himself, and stamped, 
in ore answers received by us may be forwarded to their destina- 
tion. No notice can be taken of point ta which do not comply 
with these instructions, 

4H All letters intended for insertion in THY ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but ¢ as a proof of good faith. No notice 
whatever can be taken of ations. 

42 «We cannot undertake to return drawings or manuscripts 
therefore, request correspondents to keep copies. 
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Resistance of Submarines when Submerged. 


We have already referred in a previous issue to 
| the comparative resistances of submarines when 
floating on the surface and when submerged to 
depths within the limits of ordinary navigation. 
We have shown that for all practical speeds the 
power consnmption of such vessels when on the sur- 
face is less than when submerged, because of the 
increased surface, and consequently greater sur- 
face friction when submerged, and because at 
moderate depths, wave-making resistance still per- 
sists, the superstructures being in too close proximity 
to the sea level to obviate this resistance alto- 
gether. Leaving the conditions of resistance on the 
surface out of the question for the moment, it is 
interesting to consider some of the factors which affect 
the submerged resistance at any speed of a particular 
submarine, the general hull proportions of which are 
fixed. These may be broadly summed up in three 
groups—surface friction, depth of submersion, and 
number and form of appendages. 

Surface friction resistance depends wholly upon the 
superficial area of the vessel for a particular speed, 
and is not affected in any way by change in the 
depth of submersion. This may appear strange at 
first sight when it is remembered that pressure upon 
the surface varies directly with depth of submersion. 
It is sometimes assumed—perhaps without due con- 
sideration—that frictional resistance will vary with 
pressure, that is, with depth of submersion; but 
the assumption originates in a confusion of thought 
between the effects of hydrostatical pressure, and 
those of the dynamical forces incident to motion. 
Water, for all practical purposes, is an incompressible 
fluid; its density, and therefore its weight, is constant 
at all pressures, so that the work done in putting 
the frictional layers of the fluid which are adjacent 
to the hull into motion is independent of the depth of 
water, and is only affected by length of vessel and 
condition of surface for a constant speed of advance. 
It is the same in the case of surface friction of ordinary 
ships; the surface friction resistance of two vessels 
having the same length and superficial area of wetted 
surface is identical at the same speed of advance 
when one of them is shallow and broad and the other 
narrow and deep, although the total resistance may 
be quite different in the two cases. Similarly, for 
a submarine, it is only length, superficial area, and 
the coefficient of friction due to the degree of smooth- 
ness of the surface which have any bearing on the 
amouat of surface frictional resistance at any par- 
ticular speed. In making comparisons of power for 
varying depths of submersion this is a very convenient 
feature, for the surface friction resistance being con- 
stant, differences which are experienced at varying 
depths may all be referred to change in wave-making 
and eddy-making resistance. For the same sub- 
marine run at different depths eddy-making will also 
be practically constant at the same speed, so that, 
finally, we may attribute all the change of resistance 
which is measured to variation of wave-making 
resistance with variation of submersion. That this 
may be very considerable at high speeds we have 
previously shown, and it is interesting to note that 
experiments carried out at Spezia corroborate those 
made at Washington. 

In a paper read at Rome before the first National 
Congress of Engineers Captain Leonardo Fea gave 
some particulars of these experiments. They were 
made with a model representing a submarine of 500 
tons displacement, and having all the usual append- 
ages—conning-tower, periscopes, steering and diving 
rudders, &c.—formed. in parafin wax “similarly to 
the hull of the model, so that perfectly smooth sur- 
faces might be obtained. The model was towed with its 
axis horizontal, and in the same way as the model of an 
ordinary ship is run, and this probably affected the 
resistance to some small extent, for while the sub- 





marine under the thrust of its propeller and the 
directive action of the diving rudder travels in a more 
or less sinuous course vertically, the model was towed 
in a straight line in the tank with the axis of the hull 
horizontal all the time. The resistance measured, 
therefore, is possibly slightly less than corresponds 
to that of the submarine, but represents approxi- 
mately the mean resistance of the submerged vessel. 
On the other hand, it is probable that the resistance 
due to appendages is a little greater than accurately 
represents tha of the ship, because eddy-making 
resistance may be relatively greater in the model 
than in the ship. The net result therefore, while not, 
perhaps, absolutely accurate in amount, may be 
taken as giving sufficiently correct relative comparisons 
for the purpose intended. It would require much 
elaboration of the experimental apparatus to repro- 
duce exactly the ship conditions, and the results 
would not be commensurate with the labour involved. 
The model was towed at depths which included the 
maximum submersion usually adopted when navigat- 
ing the ship, that is, up to about 7 m. measured from 
the axis of the submarine to the level of the sea. 
For a speed of 16 knots and submersion of 3.5 m., 
4.0m., and 4.5m., measured from the top of the 
superstructure to the level of the sea, the relative 
wave-making resistances were 1384, 1280, and 1278 
respectively, and for 17 knots 2110, 1848, and 1730, 
thus showing the reduction of power for even moderate 
depths at high speeds. Up to speeds of about 
123 knots for the boat this reduction of power appears 
to be negligible; in some cases resistance at the 
greater depth is not less but more than that at the 
smaller immersion, but at high speeds it holds that 
resistance varies with depth in a greater or less pro- 
portion. The phenomenon is very complex, and the 
author of the paper does not consider it possible to 
find a formula which will express all the variations, 
but says that it would be represented by a curve 
which is asymptotical to the abscissa in a diagram 
of which the absciss are in terms of depth of sub- 
mersion, and the ordinates in terms of resistance. 
The truth of this is evident, for when a depth is 
reached where wave-making has practically dis- 
appeared the resistance is all due to surface friction 
and eddy-making, which are constant for all depths. 

The third factor is that of the resistance due to 
appendages, and, although only one model was 
tested, Captain Fea pointed ou! that the enormous 
importance of these necessary parts of a submarine 
was sufficiently indicated. He considered, quite 
rightly, that the problem of appendages could not be 
too closely studied. For the purpose of obtaining 
values for the powers absorbed by a submarine with 
and without appendages the model was tested first 
with all the usual excrescences and then without them 
at a submersion corresponding to 3.65 m., measured 
from the top of the superstructure to the sea level. 
For speeds of 8, 10, 12, 14, 16, and 18 knots the 
E.H.P. of the vessel with appendages was 208, 396, 
672, 960, 1760, and 3320 respectively, while that 
for the vessel without these appurtenances was 131, 
250, 460, 609, 1056, and 1875. The figures show 
that at these speeds the increases on the E.H.P. 
of the naked ship due to appendages are 59, 58, 46, 
58, 67, and 77 per cent. respectively. A similar 
increase is apparent at the deeper immersion, and, 
as Captain Fea truly remarks, the figures speak for 
themselves. The increase is least at a speed of 12 
knots, where the hump on the resistance curve appears, 
and this hump is rather more marked on the curve 
for the naked model than on that for the model with 
appendages ; the increased percentage is consequently 
less at this point. It is not claimed that the difference 
here shown is representative of all types of submarines ; 
it is indeed evident that there is room for modifica- 
tions which shall reduce the inevitable addition for 
appendages to the lowest possible amount, but it is 
sufficient to indicate very clearly the importance of 
making experiments of this nature for various types 
of submarine design with all kinds of appendages, 
so that power be not needlessly expended. No 
differentiation is attempted between those appendages 
which only affect the resistance when the vessel is 
wholly submerged, such as conning-tower, periscopes, 
wave-breaker, &c., and those which are common to 
both submerged and floating conditions, such as 
rudder supports, shaft brackets, keels, bow rudder, 
&c., but it may be assumed that the greater part of 
the increase is caused by the former, that is, the 
superstructures of the vessel, because these have the 
greatest wave-making effect. 

How much may be accomplished in the direction 
of reducing the sizes of excrescences it is hardly 
possible for the submarine designer to say. Primarily 
this is a question for the men whose business it is 
to navigate such vessels; of greater importance is 
the necessity to make the ship an efficient fighting 
machine than to give her a little more speed when 
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submerged. At the same time, the experiments are 
exceedingly valuable as indicating to the designer 
the direction in which a gain of speed may be effected 
if the conditions of service will allow of modification 
of such important items as the conning-tower and 
superstructure. There is room for collaboration 
between the naval architect and the naval officer, 
so that the desires of the one may not press hardly 
on the requirements of the other. 


The Non-union Miners. 


THE campaign against non-unionism in the coal 
mining industry deserves more than passing notice. 
The strikes in South Wales are to be followed, if 
necessary, by similar strikes in all the British coal- 
fields. But if all the 300,000 non-union miners can 
be got into the Federation by these means at the 
the moment, will the trouble cease? The non- 
unionists are being coerced only because the Federa- 
tion has chosen an opportune moment. All the 
probabilities are that the men who are now being 
forced into the organisation will again drop out. 
The campaign will have to be renewed again and 
again if the Miners’ Federation is to regain and retain 
its prestige. If the non-unionists in the coalfield 
were few and far between, or men who were simply 
laggards in the payment of union contributions, the 
present coercion might prove something like a 
permanent success. But the non-unionists are very 
numerous—far more numerous than at any time 
within the last half generation—and tens of thou- 
sands of them are real conscientious objectors. Men 
do not suffer the persecution the Welsh non-union 
miners have suffered for anything less than conscience. 
These men have been ceaselessly pestered by the 
union agents at their work, in their homes, and in 
the streets. They have been followed about in 
public, and besieged in their houses, by what at times 
have been little better than howling mobs. This is 
not.simply a case of bringing a small and stupid 
minority of a trade into line with the majority, or 
of compelling men to pay for benefits received. It 
is a case of coercing half the men employed, and 
requesting them to finance and support organisations, 
movements and measures with which they disagree, 
and look upon as detrimental to their welfare. 
At the close of last year, in spite of the organised 
and persistent persecution of the non-unionists, and 
in spite of all the demonstrating, parading and 
threatening, the South Wales Miners’ Federation 
only boasted a membership of a little over 100,000 
out of 190,000 workers available for membership, 
and at one period last year not more than 50,000 
were in financial compliance. Five years ago, when 
there was not nearly such a large number of miners 
employed, the Federation had 144,000 members. 
The financial status of the Federation may be judged 
from the fact that between 1908 and 1912 the funds 
had declined from £224,000 to less than £17,000, in 
spite of a grant of £60,000 from the English and 
Scottish Federations in 1911. There is something 
wrong with the conditions of employment and there 
is something wanting in the administration of the 
laws, when about half the men in a trade can be 
compelled to support a “ voluntary” organisation 
against their will by the other half for no justifiable 
reason. 

The situation looks still worse when we consider 
the substantial grounds upon which intelligent men 
have refused to become voluntary members of the 
Federation, and when we remember the Federation’s 
failure to observe its agreements, as in the great 
Cambrian dispute, for example. Men object to this 
organisation because it is allied to a certain political 
party, because it is responsible for the Eight Hours 
Act and the Minimum Wage Act—measures that 
have brought more harm than good—and because of 
its present advocacy of the nationalisation of mines. 
A trade union should be a trade union. Men who are 
quite willing to join an industrial organisation to 
promote collective bargains and to regulate wages 
and hours between employers and employed are 
unwilling to support movements for the confiscation 
of property and the creation of a bureaucracy to 
control industry, an unwillingness increased by the 
practical experiences of the two socialist measures 
just named. Until the Eight Hours Act came into 
force the Federation was thriving. Then the decline 
set in, and it was accelerated by the Minimum Wage 
Act. Intelligent miners are beginning to realise 
what the policy of the new political trade unionism 
is leading to, and they do not like the prospect. 
Clearly the men are in a difficult position, and are 
smarting under an injustice. In South Wales alone 
not far short of 100,000 miners are being forced to 
finance a political trade unionism to which they are 
strongly opposed. They are almost sure to drop out 
again, and. sooner or later, the coalowners will have 





to take sides in the quarrel between unionism and 
non-unionism. The new conditions created by 
recent developments will then have to be faced. 
These new conditions, briefly, are that in place of an 
organisation comprising the vast majority of the 
workers as willing members, an organisation honestly 
endeavouring to push the claims of honest labour, 
dealing with employers on business lines and inspiring 
general respect, there is now an organisation weak 
in voluntary membership, an organisation that 
inspires little respect in the employers and little 
loyalty in the men, and which, indeed, has done 
much to destroy the case for its own existence. 
Hours and wages are already regulated by the State 
as a direct result of the Federation policy. If the 
organisation gets more of its own way the entire 
management of the industry will be usurped by the 
State. Even then there will be no peace while the 
Miners’ Federation is permitted to reserve to itself 
the right to defy labour, capital and the State indis- 
criminately. Freedom-loving workmen have done 
their best to break this tyranny. What are the 
employers, and what is the State, going to do ? 


The Assouan Dam. 


WE publish in our correspondence columns to-day 
another letter from Sir William Willcocks on the 
Assouan Dam, in which serious charges against the 
soundness of the raised and heightened structure are 
made. With the motives that may have led Sir William 
Willcocks to attack the dam we are but little con- 
cerned. It is well known that he was from the first 
opposed to Sir Benjamin Baker’s scheme, and that 
in his view the dam might have been safely raised 
without being, at the same time, thickened. He 
held, indeed, that the thickening would cause 
trouble, and might injure the face of the original 
work. We suggest that he is now looking for justi- 
fication of his views, and that he, no doubt unin- 
tentionally, magnifies the small leaks and cracks, 
which are inevitable in a wall over a mile long 
subject to great changes of temperature, into 
serious defects. To engineers acquainted with the 
dam these little defects, if that is not too hard a 
word to apply to them, mean nothing. They were 
fully foreseen, and they are known to be of no 
consequence. The general public, however, with 
whom Sir William Willeocks’ name carries no little 
weight, may well be led astray by his criticism, and 
both for the general peace of mind and for the 
reputation of the engineers who carried out the 
great work we deem it desirable to say again, even 
more forcibly than we said in our issue of the 2nd 
of this month, that there is not a particle of evidence 
to support the serious charges made by Sir William 
Willcocks ; the dam, in the opinion of engineers who 
have examined it, engineers in some cases quite 
unconnected with the design or execution of any 
part of the work, is astonishingly dry. With 
regard to the cracks and settlement to which Sir 
William refers in the letter we print to-day, we are 
able to say definitely, on the authority of Sir Arthur 
Webb, that they do not exist outside the imagina- 
tion of our correspondent. There are no signs that 
the thickening has cracked away from the old work 
in the way indicated by Sir William Willcocks’ 
sketch, and there are no signs that settlement of the 
foundations is taking place at any part. The dam 
is certainly as safe and stable as it was in the power 
of man to make it. Other questions raised by Sir 
William Willcocks we propose to leave to our 
correspondents to deal with if they so please, but 
we consider it desirable that we should ourselves 
state as emphatically as possible that the dam, far 
from showing any signs that might cause uneasiness, 
is considered by all those who are in a position to 
judge to be in every respect satisfactory in the 
highest degree. Following the well-known practice 
in all his works, Sir Benjamin Baker made the dam 
superlatively strong; the addition has made it 
stronger than it was and even more capable of bearing 
the load it has to bear than the original structure was. 
It has certainly not weakened it in any way, there 
are no cracks other than those due to expansion and 
contraction which were foreseen, and they are 
smaller than might have been anticipated ; there is 
no settlement of the foundations; there is no rock 
that can be “dug out with a spade.’’ The dam is 
the driest, the staunchest, and the strongest of its 
height in existence. 
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The Hydrometallurgy of Coprer. By William E. 
Greenawalt. McGraw-Hill Book Company, New 
York and London, 1912. Price 21s. 


In his treatise entitled the ‘“ Practice of Copper 


Smelting,” published in 1911, Professor Peters 
confined himself to the dry or smelting processes, 
leaving the subject of the wet extraction of copper 
to be dealt with in a separate treatise by some other 
authority. The qualifications which the wet process 
author should possess were laid down by the Professor, 
who supplemented them with the remark that “ at 
present such a man is not available.” A little more 
than a year after the above pronouncement the pre- 
sent volume saw the light, though whether its pro- 
duction is to be attributed to Professor Peters’ 
remarks or not is a matter on which the veil will 
probably not be lifted. The volume is certainly 
very welcome, filling as it does a recognised blank in 
this important branch of metallurgy, and especially 
will its advent be heralded by mine owners and 
extractors in foreign countries. Not unnaturally 
the book is largely devoted to American practice, 
which has not so far been adequately dealt with else- 
where. With regard to what has been and is being 
done in other countries, the author quotes somewhat 
freely from authorities such as Lunge and Schnabel, 
only giving the reader what in the majority of cases 
he has doubtless already got on his bookshelves, 
Moreover, in quoting other authorities there is the 
difficulty of keeping the matter up to date. England, 
of course, is a conservative country, but even our old 
established copper works occasionally burst out into 
developments and novelties. There are several 
places in the book where descriptions of current 
English practice might with advantage have been 
brought up to date, though in saying this we do not 
at all underestimate the difficulty confronting tho 
author of whatever nationality who asks our copper 
smelters for details of their processes. 

With regard to the hydrometallurgy of copper as a 
branch of industry, the conditions in America and 
Great Britain differ considerably. In the former 
country it is mainly a branch of ore dressing and is 
carried out at the mine, while in Great Britain the 
amount of copper extracted in this way at the mines 
is very small indeed. The amount of cement copper 
yielded by the treatment of mine waters at Avoca, 
Co. Wicklow, and at Amlwch, in Anglesey, has been 
a decreasing quantity for some years. Government 
statistics for 1911 show that 109 tons of copper 
precipitate were obtamed from the Anglesey mines 
and 18 tons from the old dumps of the Devon Great 
Consols at Tavistock, the total value being £3548. 
Now, in America, as also in Spain and Germany, the 
case is very different, large quantities of copper ores 
of low grade being worked by one or other of the wet 
processes which have been evolved. At the same 
time it must not be imagined that Great Britain has 
no great interest in the subject matter of this book. 
We are very large extractors of copper by the wet 
process, though our raw product, instead of being 
crude mine ore, is almost entirely the cinders resulting 
from the burning of pyrites in the vitriol manufacture. 
The amount of cupreous iron pyrites imported by 
the United Kingdom in 1911 was 849,921 tons, and, 
roughly speaking, rather more than half of this bulk 
remained as cinder, containing 3 to 4 per cent. of 
copper. There are about a dozen wet copper extract- 
ing firms in Great Britain, and there is always a ready 
market for the burnt ore produced by chemical and 
artificial manure manufacturers up and down the 
country. Indeed, all buyers of pyrites for sulphuric 
acid making enter into contracts with one or other of 
the wet copper extractors to buy the burnt ore at 
the same time as they are making arrangements 
with the mine owners of Spain, Portugal, Norway, or 
France for the supply of pyrites. 1t will be seen, then, 
that the British output of metallic copper—amounting 
to about 15,000 tons annually—by wet extraction 
is a regular industry concerned with one class of raw 
material only, and those connected with it are not 
liable to be confronted with the new situations or 
awkward predicaments which are unfortunately 
too often the experience of metallurgists responsible 
for wet copper extraction at the mine mouth. Nothing 
annoys the British extractor more than to find any 
alteration in the character of his burnt ore, and now 
that our pyrites supplies are coming less exclusively 
from Spain and Portugal than was the case ten years 
ago complaints as to the composition of the burnt 
ore are not so uncommon as they used to be. To 
refer to one point; on page 49 it is stated that zinc 
is not usually found in copper ores in sufficient quan- 
tities to interfere with the wet extraction of copper. 
Now, in the case of a certain class of pyrites imported 
into England this matter of zine content has led to 
strong complaint from buyers of the burnt ore, who 
say that it seriously interferes with the normal 
working of their plant. Another important firm of 
extractors, however, does not object to zinc up to 5 or 
6 per cent. in the burnt ore, as it recovers practically 
all of it in the form of oxide by special treatment of 
the waste liquors from the copper precipitation tanks. 
To the best of our knowledge this zine recovery is 
only practised in one works, other important works 
appearing to be in ignorance of its feasibility. The 
treatment of zinciferous copper ores is the subject 
of Chapter XIV., special reference being made to the 
electrolytic deposition of zine from its solutions and 
its associated difficulties. Details—on the authority 
of another author—are given of the Hoeffner electro- 
lytic process as carried out by an Austrian works and 
also by Messrs. Brunner, Mond and Co. in England. 





At these works the raw material is mainly blende, 
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and we doubt if Brunner, Mond and Co. recover zine 
from pyritic cinders. At any rate, they are not the 
British firm referred to above as doing this successfully, 
and by a chemical, not an electrolytic, process. In 
Chapter VI. we have an able summary of roasting 
furnaces. With regard to the important point of 
hand roasting versus mechanical roasting furnaces, 
Mr. Greenawelt states that the latter are rapidly gaining 
ground owing to the great strides that have been made 
in their construction in recent years, and no doubt 
also to the advent of reliable pyrometers. In Eng- 
land, however, in the majority of cases the hand 
furnace still holds its own, perhaps the lesser cost of 
labow as compared with America having something 
to do with this. With regard to the roasting of fines, 
more particularly in vitriol works, the Herreshoff 
furnace is being increasingly used in England and 
Genmany. We note that on page 127 the 11ft. 7}in. 
furnace with five hearths is given as of the capacity 
of 3000 Ib. to 6000 Ib. sulphur per twenty-four hours. 
In England these furnaces but rarely exceed three 
tons of pyrites fines per twenty-four hours. Allow- 
ing an average of 47 per cent. of sulphur, this would 
mean 3160 1b. sulphur supposing that none was left 
in the cinders. Nothing approaching 6000 ]b. is 
attempted in this country, as the dust losses inter alia 
are considered a drawback to such rapid roasting. 
We have no experience of MHerreshoffs of 20ft. 
diameter, which we note have a capacity up to 42,000Ib. 
sulphur per twenty-four hours. Chapter X. is one 
of the most important in the book, the various chemi- 
eal processes which have been tried or which are now 
in use at different works or mines receiving adequate 
notice. It is natural that from an American author 
we should get more novel and up-to-date information 
abovt what is going on in the States than about 
doings in Europe, though the quite full description 
of the Rio Tinto processes calls for nothing but 
praise. With regard to the Oker works—one of the 
most important of the Harz group—continual changes 
are taking place in procedure as, owing to the great 
decrease in the yield of local ores, the smelters at 
Oker, St. Andreasberg, &c.,depend nowadays largely 
upon imported ores The references to the Long- 
maid-Henderson process, which is practically the 
only wet process used in England, will no doubt be 
read with interest. Especially will this be so with 
respect to the description of the plant and working 
costs belonging to the Pennsylvania Salt Manufac- 
turing Company. Some reference, we may say, to 
the construction and mode of working of the condens- 
ing towers would have added further interest to the 
paragraph. The “blue billy” or residual ferric 
oxide, we note, is shovelled directly into cars for 
shipment to the iron smelters. With regard to 
the disposal of this material, generally practice seems 
to vary. At the Helsingborg Works in Sweden and 
elsewhere, as stated by the author, it is briquetted 
and sintered before sale to the iron smelters. This is 
also done by a special process, to our own knowledge, 
at the works of the Bede Metal Company, Hebburn- 
on-Tyne. On the other hand, Messrs. Chance and 
Hunt, at Birmingham, sell their “‘ blue billy” to 
the smelters without putting it through any briquet- 
ting process. No doubt the special requirements of 
the ironmasters in the several districts are a con- 
trolling factor in this matter. With regard to the 
recovery of silver and gold values in the Longmaid- 
Henderson process, this is still largely carried on by 
the Claudet iodide process at the British works. The 
spelling of Claudit instead of Claudet is a matter 
which calls for remedy in future editions. The 
Longmaid-Henderson process has undergone but 
little change in England during its fifty years’ life ; 
one such alteration is gas firing of the chloridising 
furnaces, and we also have to note that in the most 
modern plant the ordinary hand roasters have been 
superseded by mechanical furnaces of the reverbera- 
tory type. 

Our space, however, is becoming exhausted, and 
merely mentioning the important chapter on elec- 
trolytic processes and those on the extraction of 
precious metals and the precipitation of copper from 
mine waters, we pass on to Chapter XVIII., where 
copper sulphate comes up for notice. This topic is 
dealt with in an able manner, and the author, rightly 
in our opinion, gives the cold douche to those mining 
enthusiasts who see in the production of copper sul- 
phate a royal road out of the difficulties of making 
certain low-grade propositions pay dividends. Copper 
sulphate is, of course, now manufactured on the large 
scale at Rio Tinto, and other cases could be cited where 
this manufacture forms a branch of the metallurgical 
work at copper mines; but it is a fact that the 
attempted marketing of the copper in the form of 
sulphate from low-grade oxidised ore deposits has 
in practically every case been attended with financial 
failure. Tt is easy enough to demonstrate a process 
in the laboratory and to produce a pound or two of 
the sulphate, but difficulties always seem to super- 
vene in working on the large scale. Buyers of sul- 
phate insist on the practical absence of iron, and it is 
in the removal of this element that the greatest diffi- 
culties arise. The author remarks that profit is 
Sometimes made by manufacturers by producing 
the copper instead of purchasing it upon the market, 
« profit which is further enhanced if the necessary 
sulphuric acid is made on the spot. These, we may 
Say, are the conditions under which our principal 
producers of copper sulphate--the United Alkali 








Company—work. A common form of raw material, 
however, is the ship’s plate, the use of which offers 
advantages over other forms of the metal. 

The concluding chapters of the book deal with 
apparatus and appliances, power data, and economical 
considerations, all of which contain matter of great 
interest which we cannot afford space to comment 
on. In conclusion, we can strongly recommend the 
book as an important addition to the metallurgist’s 
library. It is well illustrated throughout and, in 
common with other modern American volumes on 
metallurgy, working costs derived from actual prac- 
tice are included in the text—procedure for which we 
have nothing but commendation. 
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THE committee appointed to institute a series of trials of 
water divining at Guildford at the beginning of last month 
has now issued its report. Three sites were selected for 
the experiments. The first, which is crossed by a sewer, 
consisted of a bed of gravel which must contain water, 
since the London clay lies under it ; the second forms the 
top of a small covered reservoir, the water from which 
was being intentionally run off ; while in the third there is 
a sewer and also a spring, which, when it was discovered a 
few years ago, was yielding about 50,000 gallons an hour. 
It cannot be said that the seven diviners who took official 
part in the proceedings were very successful. Not only 
did they for the most part disagree with each other, but 
only one ‘‘ found ”’ water in the centre of the lawn over the 
middle of the reservoir, and the information they gave 
about the large spring, when they recognised the existence 
of anything of the kind, was, to say the least, unprecise. 
The conclusions of the committee, after comparing the 
state of facts known to exist with the indications of the 
diviners, are that, whatever sensitiveness to underground 
water may exist in certain persons, it is not sufficiently 
definite and trustworthy to be of practical value, and that 
the lack of agreement with each other shows that it is 
more a matter of personal mentality than any direct 
influence of the water. The committee remarks that 
diviners as a rule confine their attention to small streams 
of water, and as there are few places where these cannot 
be found, they may well show a large percentage of success. 





REINFORCED CONCRETE BRIDGE AT ROME. 





THE reinforced concrete bridge over the river Tevere, or 
Tiber, at Rome is nctable as one of the largest arches in the 
world, it being of 100 m. or 328ft. span, and, therefore, just 
10 m. longer than the masonry arch at Plauen,* in Saxony, 
and 6m. longer than the arch over Lariner-avenue, near 
Pittsburg, and 8ft. wider than the Grafton Bridge at 
Auckland, in New Zealand. This bridge spans the Tiber 
in one opening, and the flatness of the arch is specially 
notable, there being a rise from the chord of 10 m., or 
only one-tenth of the span. In the Plauen masonry arch 
the span is formed of composite curves with the central 
one of 65 m. chord presenting a similarly flat curve of only 
1:10. 

The lowness of the riverside embankments compelled the 
introduction of a flat arch similar to that for which only a 
steel structure would a few years ago have been considered 
practicable. The actual position of the bridge is in the 
northern suburb of the city, and it connects the Flaminia 
lungatevere, or embankment, with the military parade 
ground on the opposite shore A wooden trestle bridge 
was at first proposed, as too little time was available for 
the construction of a steel bridge, but in view of the 
rapidity of work possible with reinforced concrete it was 
ultimately decided to use this material and to erect a 
bridge which would serve both the temporary and the 
future traffic needs of the city. 

A number of interesting new features affecting the foun- 
dation work, the temporary arch centres, and the rein- 
forcement bars have been introduced in this application of 
the Hennebique reinforced concrete system. 

The unstable nature of the alluvial subsoils of the Tiber 
basin presented the first difficulty. Boreholes, carried 
down to a depth 20 m. below river level, showed that the 
first 10 m. or 14 m. consisted of sandy mud and sand, fol- 
lowed by thin strata of firm clay and, then, by muddy and 
sandy clay—sometimes liquid—followed again by firmer 
clays and sands. 

The entire bridge from end to end is a cellular structure 
consisting in the span over the river of 7 arched ribs, 20 cm. 
thick, forming six hollow courses 3m. wide between 
internal wall faces or 3-2 m. between wall centres. These 
arched ribs are prolonged continuously into the piers, but 
with the thickness increased there to 30 cm., the distance 
between wall faces being 3m. as before, and 3-3 m. 
between wall centres. To provide the extra width for the 
bridge approaches there is an extra or flanking wall 18 m. 
long in the piers, or 6 m. shorter than the main pier walls 
which are 24 m. long, so making nine pier walls in all for a 
part of the total pier length. The longitudinal walls are 
braced together at right angles by numerous transverse 
walls. In the piers there are eight transverse walls 30 cm. 
thick, 3-7 m. between faces and 4 m. between centres. The 
walls have no foundation courses, but are instead supported 
ona series of shafts or piles forced into the ground by 
the ‘‘ compressol ’’—compress-soil process—of which the 
particular application for this bridge will be referred to 
subsequently. These shafts are about 1 m. in diameter 
and 5} m. deep, and the core of rubble with which they are 
plugged is compressed to such final density that a bullet- 
ended ram weighing 1} ton falling from a height of up to 
38ft. does not move the surface it strikes to the extent of 
more than lcm. as a maximum. Of these piles, under 
each intersection of the reinforced concrete walls, there are 
9 x 8 = 72 in each of the bridge piers. 

The foundation area covered by the pier walls has a 
breadth of 8 x 3-3 = 26-4 square metres, by an average 
length—deducting 6-7 x 3m. on each side of the pier for 
the break in rear end of the flanking walls as shown in half 
plan of pier—Fig 1, page 530—of about 22?m., conse- 
quently the surface covered is about 600 square metres in 
each pier. 

This area was calculated as sufficient for a super incum- 
bent. mass not exceeding a pressure of 42 lb. per square 
inch, or equivalent to the value adopted in the calculations 
for the caisson foundations of the Alexander III. bridge at 
Paris in an alluvial soil comparable in consistency. As 
the cellular piers are filled up with earth as far as the 
third abutment wall, the total length of the bridge 
between the abutments commencing from the left is 5-5 + 
100 + 5-5 = 111 m., and to distribute that weight of the 
bridge occuring directly beneath the abutment walls of 
5-5 m. length over a larger area,a broad floor of reinforced 
concrete 40 cm. thick is laid under the abutment footings. 
This is 9-3 m. in length on a width, measured transversely 
through the bridge, of 34-5 m., the total surface covered by 
it being (minus the triangular surfaces of 4-8 m. xX 4-8 m. 
left uncovered at each corner as in Fig. 1) 297-5 m. 

This foundational floor is laid on the heads of 28 coim- 
pressed rubble shafts, disposed in three rows under the 
narrow length as shown in detail in the section on M N— 
Fig. 1, page 530, while the front lip of the floor is tied 
down to a cofferdam of reinforced concrete piling which, on 
the right-hand bank only, had to be driven for the pro- 
tection of the foundation works. This cofferdam following 
the contour of the concrete floor, as shown in the half plan, 
Fig. 1, forms a sort of oblong box only open on the shore 
side. In the plan—Fig. 1—with its longitudinal section of 
the concrete floor, are given all the details of the reinforce- 
ments, both for the floor and the cellular walls. The 
foundational area is futher consolidated by 24 “‘ compres- 
sol’ shafts driven one in the centre of each square that is 
formed by the three middle transverse rows of pier com- 
partments—see Fig. 1—this consolidation of the soil 
confines the cube of the earth affected so as to render it 
practically one solid block of a ‘considerable density 
opposed to the thrust of the arch. 

For each pier the ground on either bank was excavated, 
the natural floor being left 3-5 m. higher at the rear end of 
the pier than at the level of the third transverse wall—see 
Fig. 2, page 530. The rear end of the pier has in effect 
precisely the same level as the chord of the arch span, and 
the angle of the natural floor is 12 degrees from horizontal 
or about 40 degrees from the intradosal line of the arch 
ring when the latter is protracted to the second transverse 
wall of the piers. The pier walls are not parallel longi- 
tudinally, but are sloped from a height of 13-8 m. at the 
abutment or earth retaining wall down to a height of 
1-5m. at a point situated 22-5 m. rearwards, the angle 


* THE ENGINBER, page 409, October 27th, 1905. 
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along the sloping wall being 25 degrees—see longitudinal 
Jevation Fig. 2. 

? The te. walls of the bridge have the same depth 
at the piers, 13-8 m., and at the arch springings a depth of 
10:3.1.; the height of the intrados above the concrete 
foun jation floor being 3-5m. The deepest arched ribs of 
the span outside walls vary in depth from 10-3 m. at the 
impost to 1-15 m, at the key, and they follow a simple 
intr dosal curve of 130 m. radius, the span, as before said, 
heir: 100 m. and the rise from the chord 10 m. 

‘Tho side walls are lightened in appearance by means of a 
bias dared from the intrados out on the spandrels of 2 m. 
depth over the abutments, thus presenting a fictitious 
intr dosal span of only 8 m. rise, 

Ye arch ring of reinforced concrete is 20 cm. thick at 
the key, gradually increased to 50 cm. thickness near the 
imp ost. At this point the ring’s abutment is expanded 
in depth, as shown in Fig. 2 page 530, to about 2m. The 
thr est of this mass is taken by imposts of reinforced 
con rete formed in -blocks, trapezoidal in plan—see Fig. 3 
page 530, of which the narrow ends, 30 cm. wide, are set 
agaist the longitudinal walls of the pier and the broad 
encs, 2°3m. wide, against the arch ring. In the longi- 
tudinal direction of the bridge these imposts have a length 
of 2-5 m., while they have a thickness, depthwise, of 1-5 m. 
From the arch ring up to the bridge floor the seven arched 


ribs of 20 em. thickness are continuous and unbroken, except 
by manholes, and by expansion joints where, for a space 
of about 2 em. the iron reinforcement bars are not covered 
with conerete, the interval being filled instead with cork 


rained into place at a time (January) when the lowest tem- 
perature during the construction was reached. The position 
of these expansion joints is indicated in Fig. 2 page 530, by 
the six points 20cm. x 20 em. forming three rows in the 
vertical direction of the haunch and four rows in the longi- 
tudinal direction. The lengths of these points above the 
impost are dimensioned in the general elevation Fig. 2. 
The hinge details and reinforcements in the half length of 
the arch are shown in the longitudinal and cross sections in 
Fig. 4. 

Transversely, the bracing of the arch ribs consists in 
each haunch of two diaphragm walls 10 cm. thick perfor- 
ated with suitable doorways for the inspection of the in- 
ierior faces of the arch. The road floor system above the 
haunches is built up with transverse girders of armoured 
concrete 18cm. X 25em. and 1-33 m. between centres, 
made and dried beforehand and set in place after erection 
of the arch ribs, as shown in cross section Fig. 5, page 530. 
Over these girders is carried the reinforced concrete bridge 
floor 15 em, thick, For the crown portion of the bridge— 
a section 36m. long or 18m. on each side of the key— 
there are seven low, closely-set transverse walls on either 
side of the key, each 10 cm. thick, and the road floor is 
here increased to 20 cm. thickness, so that all the cross 
girders for the floor are dispensed with. A less thickness 
of floor is employed under the footpaths, that is, 12 em. 
throughout, while the girders supyeciing it over the 
haunches are only 15¢m. x 20 em. 

In the haunches horizontal transverse braces, varying 
from one to three rows in the depth, tie the arch ribs 
together, es shown in half cross sections Figs. 5 and 6, 
page 530. Inthe crown, secondary longitudinal ribs 10 em. 
thick are introduced in between the seven main ribs and 
the transverse walls—see Fig. 5. In all these walls man- 
holes are provided to give access to the internal parts of 
the bridge. The road at the crown of the bridge is practic- 
ally level, the inclination on both sides of the key for a 
total length of 12 m. being only 3-3 per 1000. Beyond 
this the gradient is 17-7 per 1000. 





Transversely the road | 


surface is arched, the average inclination being about 8 per | 
1000 for the road and with a slope of 10 per 1000 for the | 


footpaths. The entire length of the structure over the 
ends of the piers is 24 -- 100 4+- 24m. = 148m. Between 
road curbs the road is 13 m. wide ; between the parapets 
the width is 19.2 m. and over the parapets it is 20m. At 
the approaches the total width is 26.5 m. 

The actual constructional details of the bridge are given 
in the following description, which refers more particularly 


to work on the right-hand bank, Piazza d’Armi side, where | 


the cofferdam is of special interest. On the opposite or 
left-hand bank, city side, approached by the Flaminia 
Embankment, there already existed for some years a well 
consolidated berme—asee Fig. 2—which when suitably 
repaired and reirforced saved the expense of cofferdam 
work. Beyond this the only difference on this left-hand 
bank was the reduced area of the concrete floor beneath 
the abutment, that is, only 7.2 m. in length by 30 m. in 
width, measured through the arch, and, therefore, of about 
216 square metres total surface. 

For each pier the principal work was to drive 72 “ com- 
pressol ** shafts to carry the walls and 24 consolidation 
shafts to fill in or consolidate the area between the walls. 
Chis work was effected by a tall pile driver with a conical- 
pointed bob weighing 2 tons dropped from heights of 2 m. 
to 3.5 m. measured from the bottom of the holc, and oper- 
uted by a 40 horse-power steam engine. Ordinarily shafts 
thus driven are compressed to such a density as to form a 
firm smooth-faced bore even in friable soils, but as the earth 
in the bank of the Tiber proved to be unusually permeable 
resort was had to clay, or other stiff earths, thrown into 
the hole under the falling weight, so as to line up the shaft 
with a plastic but impermeable pipe for the exclusion of the 
water. In some cases this clay lining was not sufficiently 
resistant, and a mixture of thin concrete and clay was 
employed ; in very difficult drifts, iron pipe liners were 
introduced, each section of pipe being about 1 m. in length 
and commencing at the top with a diameter of about 
1.25 m., gradually decreasing in each section, as the shaft 
heecame deeper, to a diameter of only 92 em. in the fifth or 
bottom section. After a depth of about 2.5m. was 
reached the shaft driving with the perforator or pointed 
weight was continued with the consolidator, with a pro- 
jectile ended weight weighing 1.8 ton dropped from heights 
of 7m. up to 11.7 m. until the bottom of the shaft was 
reached. These wall supporting shafts have an average 
depth of 5.5m. on the left bank and 6m. on the right 
bank, and have an average sectional area of 0.9 square 
metre. Arrived at the bottom, the lining rings of iron 
were gradually withdrawn as the plugging or consolidating 
of the shafts with rubble progressed, beginning first with 
gravel, then broken stone and then concrete and stone 
together, all of which material is squeezed laterally through 
the adjacent soil as well as driven down vertically under 





the blows of the consolidator. The amount of rubble 
forced into the shafts was about 10 cub. m. on average for 
every one of the 192 shafts of both types driven for the two 
bridge piers, which is approximately equal to a filling of 
15 parts of extraneous materials relatively to 100 parts 
contained in the whole cube of the ground comprised 
between the rows of compressol shafts. 

The test of final density in the shafts was to drop the 
plugging weight from 6 to 12 times from a height of 10 m., 
12 m. up to 16 m., say, 33ft., 39ft. and 52ft. 6in. without 
the blows increasing the depth by lem. For the 5.55 m. 
deep consolidation shafts situated in the centre of each 
square of 3m. x 3.7—see Fig. 1—only the round-ended 
plugging weight was used for the driving and plugging. 
The concrete used in the foundation work, heads of shafts, 
floor, &ec., consisted of a highly dried mixture of 150 kilos., 
say, 331 lb. of Portland cement to each cubic metre of 
conglomerate. 

On the right bank this foundation work was preceded 
by the cofferdam construction, the 130 square piles for 











Fig. 10 


which were constructed of reinforced concrete at the river- 
side works. These piles are about 14 m. long, 35 em. wide 
each way, perforated their whole length by a wrought iron 
pipe 10 cm. diameter, and reinforced in length with six 
iron bars of 33 mm. diameter tied together by closely set 
transverse wires of 6mm. diameter. The concrete was 
cast in box moulds, while in a very liquid condition with 
300 kilos., say, 661 lb., of cement to each cubic metre of 
aggregate, the actual composition being five parts calcareous 
gravel, three parts sharp sand, 300 kilos. Portland cement, 
and over 250 litres, say, 55 gallons, of water. Down two 
of the sides was moulded a groove for the purpose of 
tongueing the piles together when in place, and the lower 
end of the pile was finished with a bevel point. 

Two months’ drying was allowed, and the weight of each 
pile was then about 4 tons. From the works they were 
pushed on rollers to the edge of the bank, then slid down 
an inclined plane to the berme, and there lifted by chains 
into a high wooden scaffolding, and the central hole of the 
pile there connected to a high pressure water supply laid 
on by means of flexible mains. When the pile was lowered 
into position the valve was opened, and a powerful jet of 
water issuing from its lower end sufficed by erosion-—-see 
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Fig. 11 


Fig. 1]—to bore out the hole into which the pile sank 
gradually of its own weight to a depth of which the maxi- 
mum possible was 8 m. or 9 m., leaving 5 m. or so above 
ground. To make this cofferdam watertight without 
driving in a second row of piles for breaking the joints in 
the first row, the following method was employed :—A 
strong wooden stake shod with a steel point and sheathed 
in iron was driven into the ground, so as to cover joints 
formed by each pair. The stake was then extracted and 
its place taken by a moulded wooden board with its hollow 
side next to the joint. A powerful jet of water was then 
driven to the bottom of the cavity in order thoroughly to 
wash out all matter from between the contiguous faces of 
the piles, which we may say were formed with vertical 
grooves as seen in Fig. 10. All these interstices were then 
filled up with concrete rammed home with one of the 
reinforcement bars, thus forming a key between the piles 
and rendering the dam perfectly watertight. 
Falseworks.—The whole of the falseworks and arch 
centres was of armoured concrete, and this experiment, 
despite criticisms of its practicabtiliy, eventually proved 
very satisfactory from several practical standpoints. For 
the support of the falseworks there were eight points of 
support across the width of the river dividing the tem- 
porary bridge into nine spans, each row of piles standing 
transversely under the arch consisting of 16 piles disposed 
in plan as here represented typographically 
The ends of the piles, standing about 5ft. out of water at 
mean river level, were braced together in couples by cross 
ties, and altogether as a group or pier by long beams of 
armoured concrete. Midway between each couple of piles 
and on the crown thus formed was then stepped the 
single row of seven posts for the support of the seven lines 
of arch centres on which were afterwards moulded the 
seven main ribs of the bridge—see Fig. 7, page 530. The 











central span was made the largest of all for the passage of 
river traffic, the various members of the centering being 
here made lighter in dimensions, and stiffened by trussing 
and by a cantilever arrangement extending over the two 
spans flanking the middle opening. The shore openings 
were also made somewhat larger by means of concrete 
struts bearing on the edge of the cofferdam on one side of 
the river and upon the edge of the masonry berme on the 
other side of the water. All the falseworks, after the piles 
were driven, were executed by the regular concrete arti- 
ficers engaged for the bridge, thus avoiding the need of 
bridge carpenters for erecting the mass of timbers with the 
various complicated framings and unions, tie bolts, &c., 
usually required for wooden falseworks of such large 
dimensions. The operation of moulding up the members 
in reinforced concrete, which was carried out by the aid of 
a few scaffoldings and temporary wooden bridges that were 
raised from time to time as the work progressed, was of a 
relatively simple character, and the strength of the mono- 
lithic underworks was proved in several ways to be equal 


| to every ordinary stress including even accidents, as a 


steamer colliding with the piles, which actually happened 
on one occasion. The only structural wood used in the 
arch centres was for the joists or secondary beams carrying 
the lagging boards upon which the intrados of the arch 
ring was moulded. These transverse timbers were sup- 
ported upon alignment wedges by means of which all the 
points of the arch and its curvature were duly regulated. 
When the falseworks were completed the pier walls were 
begun, and anchored to the long reinforcement rods im- 
bedded in the compressol shafts. The reinforcement 
work in the arch ring was started as soon as the walls 
reached the impost level, the principal rods being of 34 mm. 
The reinforcement details of the arch ring are fully shown 
by the longitudinal section of the arch ring Fig. 8, and by 
the transverse section Fig. 9, page 530 The standard 
meshing of the reinforcements was 20 cm. in all directions 
for the foundation floor, the walls, the arch ribs and the 
arch ring. The entire structure was designed so that two 
sections of reinforcement rods would suffice, that is, one of 
about 110 mm. and the other of 380 mm. Instead of the 
usual round bars a special type of hollow or reeded half- 
round bar was introduced, of form like split bamboo 
eanes, cs shown in the rough sketch Fig. 12. This form 
possesses the strength of ordinary half-round bars, but is 
lighter, presents a larger surface for adhesion and keys 
into the concrete, besides enabling firmer connections or 
lacing to other bars by reason of the projecting ribs. These 
































Fig. 12 


bars are stated to realise a very desirable degree of incor- 
poration in the mass of the concrete. 

The reinforcement of the bridge floor completed the 
ironwork of the bridge, and seven weeks after the concrete 
floor was complete the wedges under the arch centres 
were loosened. As a preliminary test of the solidity of 
the work a 19-ton steam road roller was run over the bridge 
and then a severer test was made later by psssing seven 
steam rollers over the bridge simultaneously with the 
passage of a heavy cedar tree on a lorry drawn by sixteen 
horses, the whole load representing about 150 tons. The 
maximum deflexion at the key under the closest grouping 
of the live load was found to be 34mm. ‘The first tests 
being satisfactory, the demolition of the reinforced con- 
crete falseworks continued leaving in place only a 
central portion as a platform for observations during the 
official tests, which were started three months after the 
bridge floor was laid, and nine months after the commence- 
ment of the pier walls. The official tests were preceded 
by taking levels of the bridge floor, and fixing five Richard’s 
fleximeters under the arch ring intrados—one in the 
middle line at the key and the others under the arch spring- 
ing about 25 m. back from the key. 

According to the specification conditions two orders of 
tests were to be effected—static and dynamic—the first by 
loading the whole bridge floor with material evenly dis- 
tributed at the rate of 500 kilos. per square metre, say, 
102 Ib. per square foot, and then by applying the same 
load to one-half only of the bridge; and the second by 
running three 15-ton steam road rollers in a body over the 
bridge, while the footpaths remained loaded with 500 kilos. 
per square metre. During these tests the deflexion of the 
bridge at the key was not to exceed 1: 1500 of the arch 
span, .e.,67 mm. For the static test the bridge floor was 
loaded with sand and gravel, and in the course of this work 
the charge actually attained was 620 kilos. per square 
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metre—127 lb. per square foot—instead of 500 kilos. as 
stipulated. Under this total load of about 1240 tons the 
defiexion at the key was found to be 32 mm. or less than 
half the amount admitted. When the load was limited to 
one-half of the bridge the average deflexion indicated at the 
key was 13 mm., and the fleximeters under the haunches 
also indicated 13 mm., while the unloaded half showed a 
depression of only 1 mm. 

For the dynamic tests two Rabut recording fleximeters 
were erected, one in the middle of the bridge at the key and 
the other about a quarter of the span towards the left 


bank, in addition to six Griot fleximeters, one couple at the | 


key and a couple at each haunch. The inflexion at the 
key indicated by these appliances when the road rollers, 
already méntioned, passed over the bridge did not exceed 
2 mm., thé indicators returning to zero as soon as the load 
was off, thus proving the elasticity of the structure. The 
result of the trials was adjudged very satisfactory. 

The entire construction of the bridge occupied 17 
months, and the contract price was 250,000f. or £10,000. 








SOME FUNDAMENTAL FAULTS OF PRESENT- | 


DAY FURNACES AND THEIR REMEDIES.* 
By ALLEYNE REYNOLDS, Brighton. 


By employing a deep bed of fuel and maintaining it at con- | 


stant depth a producer gas of fairly constant composition is 
generated. In common practice it is left to the skill of the 
furnaceman to supply the proper quantity of air to burn the 
producer gas. Even supposing it were possible for a trained 
eye to allow him to do this, nstural causes would place it beyond 
his power—to an extent which the author feels is under-rated— 
giving rise to great and harmful westage of fuel. 

According to variations in the direction and pressure of gusts 
of wind, the variations in amounts of air admitted at natural 
draught air inlets are far too serious to give even a good furnace- 
man a fair chance of regulating the air supply. Merely securing 
correct average is not enough. 

The author recently made some practical tests of the amount 
of air entering the air reversing valves of some old-fashioned 
Siemens crucible steel melting furnaces. During succeeding 
quarter minutes the air entering the valve varied between the 
rates of 350ft. and 500ft. per minute, the gusts of wind being 
no greater than 20 miles per hour. On a smaller furnace he 
found that by using or not using wind screens in front of or 
behind the air valve, according to the direction in which the 
reversing flap was turned in relation to the direction of the wind, 
the mean air entering the valve was halved or doubled. In 
this case 180ft. per minute was the air desired. The gusts of 
wind lowered it to 70ft. on one side and raised it to 350ft. on 
the other. Forced draught, duly throttled, was then installed, 
and this steadied the air supply. No workman can be expected 
to overcome such conditions by his skill ; it is not fair to expect 
it of him. 

Coal may be regarded as a solid composed of hydrocarbons, 
which may be volatilised by heat, and solid—non-volatile— 
carbon, which may be gasified by semi-combustion into CO. 
The products of the ultimate combustion of coal are mainly 
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| which the constant relative pressure of vapour and air is secured 
| is simple. 

The vaporiser is made of materials capable of withstanding 
any temperature it is likely to be exposed to, and its heating 
surface is provided so as to be in considerable excess of any 
requirements. Its general type will be that of the pipe stoves 
used to heat the blast for blast furnaces, but the fuel will enter 
the pipes. 

By putting the stock of fuel in an air vessel under the same 
| pressure as the air supply of the furnace and maintaining the 
| heating surface of the vaporiser always in excess of requirements, 

the amount of liquid fuel which enters the vaporiser is only that 
which requires contact with the amount of heating surface it 
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Fig. 2 


is exposed to. Hence fuel is only vaporised at the rate it is 
consumed. 
Fig. 3 illustrates the valve system as modified in the case of 


an internal combustion engine. 


THE REGENERATIVE System. 

The products of combustion of a furnace, of course, cannot 
issue from the combustion chamber at a lower temperature than 
the heated charge. 

The temperatures demended in steel making are almost as 
high as the complete combustion of carbon by cold air admits 
of, even in the absence of heat absorption, whilst the high 
specific heat of H,O vapour in relation to its heat of formation 
and the large amount of energy required to volatilise the hydro- 
carbons in coal, result in sufficiently high temperatures for that 
purpose being unattainable by means of combustion of coal 
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CO, and H,O, and it has been shown by actual experiments 
that for most coals the gases of combustion only are void of 
CO if the ratio of CO, te O,—by volume—be 10 to 3. This pro- 
portion will then be secured if, by suitable means, about 40 per 
cent. of the total air used is passed through the producer as 
primary air and about 60 per cent. through the furnace as | 
secondary air. Before proceeding to describe his own method | 
of securing this, the author will first point out one or two | 
obviously incorrect practices he has known to exist. 

He has been shown regularly taken analyses of producer 
gases, coupled with calculation of the combustible value of the 
gases per unit volume, without the temperatures at the producer 
accompanying them, or analyses of the products of their com- 
bustion. Such data are almost worse than useless. 

A unit weight of coal completely burnt into given products | 
of combustion has a given calorific value. At every stage of | 
progress towards complete combustion celorific value is being | 
changed into sensible heat, and the sum of sensible heat and 
calorific value is a constant in the absence of heat absorptions. 
The richer the gas the more air required to burn it ; the poorer, 
the less air. The chimney products of complete combustion and 
their maintaining constant composition afford the main index 
of theoretical and practical good working. 

In the case where coal or other solid fuel is employed the 
author’s device for securing complete ultimate combustion takes 
the form. shown in Fig. 1. 

A chamber a connected to a source of high-pressure air has 
two closed branches b and c, the branch b being provided with 
connections to the air inlet of the gas producer, and c with the 
air inlet or inlets of the furnace. The connections between 
chamber a and branches 6 and c are provided with valves and 
seatings, the diameters of the latter being such that their areas 
are proportional to ratios of primary and secondary air supplies 
required. 

The valves are mounted on a common lever, the distance of 
their connections from the fulerum being in the same ratio as 
the diameters of their seatings. They are loaded by a spring 
to an extent that the pressure required to open them is so large 
a multiple of any resistances encountered that the latter become 
practically negligible quantities ; hence at all times practically 
constant retios of primary and secondary air are passed through 
the valves. 

In the case where liquid fuel is employed the device takes 
the form shown in Fig. 2. The valves are so proportioned 
as always to pass the correct ratios of gaseous fuel and air through 
them—say, 1 to 9. The smaller valve seating is connected to 
& vaporising apparatus, the larger to a source of air at the same 
pressure as the vapour. Thus at all times correct ratios of 
vapour and air are delivered to the furnace. The manner in 
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with cold air. In spite of this, many people are still dazzled 
by the high calorific power of a unit of CH, forgetful of its cost 
and low efficiency for heating purposes. The relative efficiency 
values of CH,, Hy, and C, are set out in Fig. 4, the text beneath 
which explains itself. 

By intercepting heat from the products of combustion and 
imparting it to the constituents of combustion, more of the 
heat of combustion becomes transmissible from the fuel to the 
object to be heated. In a regenerative or recuperative system, 
if the course of the outlet gases being cooled and the inlet gases 
being heated were the same, only equilibrium of temperatures 
could be arrived at between them. When the outlet and inlet 
gases are made to traverse the system in opposite directions 
practically the whole energy of the outlet gases not otherwise 
employed might be transferred to the incoming gases. But as 
the sensible heats of H,O and CO, are at high temperatures, 
in excess of the sensible heats of their constituents at such high 
temperatures, this excess heat is unavailable for regeneration. 

The author knows by experience that some people do not 
appreciate the fact that a regenerative or recuperative system 
is capable of heating the gas and air passed through it, to as near 
the maximum temperature obtaining within it as the relative 
surfaces and conductivities of the gases and regenerators or 
recuperators admit of. 


the outlet gases from a temperature of 2 deg. to a temperature 
ot 1 deg. by imparting a temperature of | deg. to the inlet gases 
Obviously, then, a superposed section is conceivably capable oj 
cooling outlet gases from 4 deg. to 2 deg. and heating inlet pases 
from 1 deg. to 3 deg. By superposing suflicient regenerators of 
this sort the inlet gases would clearly always be 1 deg. cooley 
than the outlet gases at all — It is at once obvious that 
no direct economy can possibly result from the employment of 
regeneration to the combustible gas. To the exact extent of 


the sensible heat of the gas the cooling down of the outlet vases 
would be prevented, for the outlet gases could not be « voler 
than the inlet gases. Hence it may be seen that the use of gas 
regenerators in the case of producer gas in theory reduces the 


potential value of the fuel by the difference between the calorific 
power of the reaction C + 20 = CO, and that of the reaction 
CO + O = CO,, in respect of the fixed carbon contents o! the 
coal. 

On the other hand, unless absorbed otherwise, the produets 
of combustion issuing from the furnace to the regenerators 1):yst 
contain more energy than that utilisable to heat the seeordary 
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air. Owing to this the only way to utilise any such unused 
balance is to employ it to heat the air blast of the producer. 
The author understands, on the authority of a French metal- 
lurgist, that in France a very useful and logical discrimination 
is made between the words “ regenerator” and *‘ recuperator,”’ 
the former denoting a reversible system and the latter a con- 
tinuous system, and for the purposes of the present paper he 
will employ the words in question in the sense indicated. In an 
ideal recuperative system the maximum temperature of the 
recuperators cannot be less than that of the charge in the furnace 
to which heat has been transmitted. In a regenerative system, 
however, the mean maximum temperature may be much less. 
Taking a regenerative system and assuming a unit of fuel 
to be burnt between each reversal in an empty furnace, ideal 
as to absence of radiation and loss in waste gases, the stock 
of heat in the regenerators at the end of each reversal period 
would progress in the following manner, starting by using the 
right-hand chambers for waste gases :— 


Ist. 2nd.| 3rd. 4th. Sth. 6th. 


Reversal. 7th. | 8th. 
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After a large number of reversals the temperature drop 
between reversals will become only a small percentage on the 
temperature. Losses of energy occurring in practice, and for 
the reasons given as to heat in products of combustion taking 
place from high temperatures being unavailable, the regenerators 
cannot readily be got to quite as high average maximum tem- 
peratures as the waste gases issuing from the furnace to them. 

Now, the surfaces of the ports and conduits from the valves 
to the regenerators, and from the regenerators to the furnace, 
are so small that they may be very rapidly exposed to changes 
of temperature, and may be disregarded as efficient regenerators 
in practical calculations; but for the very reason of their 
small heating surface, their maximum temperature may be 
lowered by very frequent reversals. When a skilled melter 
perceives that he has overheated the ports of his furnace he at 
once—though not fully understanding the reason—proceeds 
to reverse the valves of the furnace very frequently. ‘The con 
ditions bear some relation to what occurs if a unit of water at 
say, 80 deg. Cent. be poured through a long tube into a vessel 
containing, say, 100 units of water at 60 deg. and then aspirated 
back again. There will be a sudden temperature drop in the 
unit of water at 80 deg. as it meets the 100 units at 60 deg., and 
on reversing the action there will be only @ minute rise of tem- 
perature of the unit of water as it passes back through the tube. 

As steel melting furnaces furnish an example of regenera 
tive furnace in which the temperature requisite for the charge 
to attain so closely approaches the limit of temperature endurance 
of the materials admissible for furnace construction, they afford 
the most instructive subjects of study. 

Heat transference conditions are rapidly rendered inferior 
as the charge becomes fused, and it is at this important stage 
we will study it. At this stage the conditions become wholly 
different to those in a crucible furnace. In the latter almost 
the whole surface of the crucible is heating surface, and the 
contents thereof may be superheated by a flame of very little 
higher temperature than that of the charge in the crucible. 
In the open-hearth furnace, on fusion of the charge, the heating 
surface of the latter becomes less than the surface radiating heat 
from it. 

The conditions governing the transference of heat are wel! 
illustrated by Fig. 5, which clearly shows the character of the 
temperature gradient of an open-hearth furnace. This tem- 
perature gradient has been drawn in view of the fact that the 
metals and carbon decrease in conductivity with rise in tempera- 
ture, and in general the oxides, especially the basic oxides, at 
a@ certain point rapidly increase in conductivity with rise of 
temperature. In the accompanying figure the ordinates repre- 
sent temperatures, whilst the co-ordinate represents a section 
through the furnace hearth, steel, slag, flame, air space, and root. 
AB is the roof, BC the space between the roof and flame, 
C D the flame, D E the slaglayer, E F the bath of steel, F G the 
hearth, and H the hottest portion of the flame. The tempera- 
ture at D must be high enough to enable that at F to be a cast- 
ing temperature for the steel, that is, quite 1550 deg. Cent. for 
a mild steel. The temperature at P must be below that which 
will fuse or otherwise damage the roof. This can therefore 
hardly exceed 1780 deg. Cent. for materials generally available 
for the purpose. The former condition involves a higher tem- 
perature than 1550 deg. Cent. at E, and a still higher tempera- 
ture at D, which, in consequence, may require to be even 
1700 deg. Cent. 

At some point in the flame a still higher temperature may 
be involved, say, as much as 1800 deg. Cent., and the fall of 
temperature between this maximum point H and B must be 
sufficient to prevent that at the latter point being too high. 
These close limits then demand that combustion shall progress 
at so even 4 rate that at all points D, of the heating surface of 
the slag, heat absorption and temperature are uniform. This 





Suppose a section of such a system to be capable of cooling 


in turn involves that the temperature of the flame at its imme- 
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diate entrance into the furnace shall be of full intensity. The 
curve DE F may be, and is, modified somewhat in ordinary 
practice by various catalytic actions, which aid ordinary pro- 
cesses, but unfit them for the production of steel deoxidised and 
dead melted in like manner to crucible steel. This very defect, 
however, alone renders practicable the basic process with its 
deep Jayer of slag, and the same remark applies, but perhaps 
in less degree, to the acid process. 


Hyar BALANCE-SHEET OF AN OPEN-HEARTH STEEL MELTING 
FURNACE. 

in forming @ heat balance sheet of a steel melting furnace 
no account must be taken of any exothermic or endothermic 
reactions inherent to the process conducted in the furnace, 
those ordinarily given in text-books being worse than valueless 
and very misleading. Even were they properly established they 
would be balance sheets taken between the air inlet of the 
producer and the cast output of the furnace when cold. As e 
matter of fact, chemical reactions in steel manufacture are not 
merely reciprocal, but actually reciprocate. The law govern- 
ing them must be that of least temperature disturbance. 

But what use can calculations be which entirely overlook 
such trifles as the latent heat of carbon? The author has what 
he considers ample proof that the reaction between silicon and 
ide of iron ceases to be exothermic at steel making tempera- 
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tures, and that the carbon reaction may be exothermic. When 
the effect of specific and latent heats is intelligently taken into 
account it at once becomes apparent why the feeblest reducing 
agent, carbon, becomes ultimately the most powerful at high 
temperature. The specific heat of carbon rises with increasing 
temperature, the fastest of all oxidisable substances. Hence 
even endothermically formed carbides require less temperature 
disturbance for their formation than the elements from their 
oxides by carbon reduction. The balance sheet taken in respect 
of a melting furnace must be one concerning the amount of heat 
expended in useful work in the furnace, and taking no account 
of loss of heat in the ladle and in the mould during casting. 

The energy at disposal is the whole energy due to complete 
combustion of fuel as shown by the calorimeter. This is made 
up as follows :—Total combustible value of constituents of the 
fuel, less energy required to gasify them. 

At any intermediate stage of combustion the total available 
heat of the fuel may be divided up into three items, as follows :— 

eS er a re 
Combustible value of gas .. .. .. .. aah 
Radiation, &c., losses in producer and flues .. .. 
Total (say, K) = A + V + Z = calorific power of fuel. 

A + V would equal K if Z = zero, and depends solely on the 
proportion of the total air required for complete combustion 
which had been used as primary air for gasification. But 
Z increases with A, and hence the lower Z is the greater A +V 
and the less A, so still the greater V. Therefore, by artificially 
usefully lowering A, Z can be lowered and A -}+ V increased. 
\ means of doing this is to pass steam in with the primary air, 
which is decomposed, lowering temperature, but, with a given 
ratio of primary air, can have no effect on the ratio of secondary 
air required to burn the resultant gas. It has, however, the 
effect of creating a diluent of high specific heat in the products 
ot complete combustion, thus lowering the potential calorific 
intensity of combustion. There exists then an absolute guide 
to the working of a producer. The value of V must be made a 
maximum by using the minimum amount of primary air, and 
as much steam as can be completely decomposed should be 
used in the producer. 

A true sample of the coal to be used should be burnt in a 
calorimeter and its calorific power ascertained, and the pro- 
duets of combustion from the calorimeter should be analysed, 
so as to ascertain the ratio of hydrogen to carbon in the coal. 
Analytical tests should be made of the products of combustion 
of the fuel with various air ratios, so that the minimum excess 
air should be ascertained. The fixed carbon contents of the 
coal should also be ascertained and then the ratio of primary 
to secondary air can be finally fixed. From an analysis of the 
products of combustion the amount of steam which had been 
used in the producer could be ascertained. 

_Before proceeding further in regard to increasing the value 
of A + V we must study the balance sheet of an open-hearth 
steel melting furnace taken at the reversing valves. Such a 
balance sheet consists of the following items :— 


, 


Heat Balance Sheet, Open-hearth Steel Melting Furnace. 


Input at Gas Reversing Valves. Output. Work Done and Losses 
s eaal Calories. of Energy. 
Sensible heat of gas. . | 


—— Calories. 
Heat added thereto by gas | 
B | 


Energy derived from combus- 


Pogemerater.. ..  .. «. tion of a portion of gas and 
Heat imparted to air by air | air requisite to raise pro- 
_Tegenerator.. .. .. .. ducts of partial combustion 
Combustible value of gas .. Vi | to temperature of heated 
a aie 
| Heat radjation of port 
| Me lee.) oc, «0% 2 
Heat added tocharge .. W 
| Heat transmitted to 
j charge but lost by 
| radiation from hearth X ~ E 
Heat lost by radiation of 
| roof and walls of com- } 
| bustion chamber ae | 
(oo. See ee 
ee . } er © 
Radiation of both gas 
chambers .. .. .. G | 
| Radiation of both air R 
| chambers .. .. .. Bal 
| Loss in waste gases 2 ee 
; | Loss of gas each reversal .. G 
Total ..A+B+C+V=D+E+B+C+R+F+4G. 


The following should be carefully noted :—The quantity of 
heat required to melt, smelt, and superheat the charge and 


adopted and materials charged. The loss in waste gases and 
of gas on reversal—other than leakage unnecessarily taking 
place—is proportional to the fuel burnt. The loss in radiation 
1s proportional to time and temperature. The heat receptivity 
of the charge is also a function of time. Radiation losses must 
be allocated to different headings according to their relation 
to the regenerative or other parts of the furnace system. 

The port blocks or ends of the furnace down to the regenera- 
tors do @ minute portion of regenerative work, which, for reasons 
previously given, is negligible as to utility, but it must be remem- 
bered that as the heating surface is small in ratio to thé radiating 
surfaces of these portions of the furnace the heating surface may 
have its temperature rapidly elevated, and owing to relative 
heat absorption of this portion being so very small it naturally 
is most liable to overheating. Its radiation loss has been made 
& separate item in consequence, and this portion of the furnace 
is treated as not a portion of the regenerative system. The 
radiation losses of the roof and side walls and of the hearth have 
been made separate items as the relative receptivities of heat 
differ, and it may be necessary not to reduce the former too 
much in order to avoid overheating locally. 

The sum of the items B +C +R +¥F cannot be below the 
amount which is the sensible heat of the products of combustion 
at the temperature of the charge. It must also not be of an 
amount that makes a sensible heat of the waste gases involve 
too high a temperature for the structure of the ports, whose 
heat absorption is so very small. 

The temperature of the waste gases cannot be below a certain 
amount, that is, less than that due to a sensible heat equal to A 
plus the amount of heat rendered latent for regenerative pur- 
poses, owing to difference between the sensible heats of the 
constituents and products of combustion. 

Owing to this the sum of B + C + R + F must be greater 
than the sum of A + B + C by an amount greater than R, so 
that some combustion must take place within the regenerator 
chambers. This again takes place between gas and air which 
have been preheated to the temperature of the maximum 
temperature of the flame over the charge, and the heat recep- 
tivity of the ports being generally lower than that of the charge, 
they become in consequence the hottest portions of the furnace 
system. The lower the temperature of the regenerators the 
larger item D becomes. The skilled melter is then faced with 
a whole chain of incompatible conditions, and how skilled he 
really is will be better appreciated when these are reviewed. 

In an ordinary steel melting furnace, unless B and C be large, 
D will be large, and for W to exist at ell there must be a mini- 
mum value for B and C. There is only one way theoretically 
possible. The melter must reduce D and he must artificially 
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Fig. 6 


reduce B+ C+R+F. He does this by reduction in the 
amount of C, by not passing enough air for combustion of the 
gas through the inlet air regenerators and letting the balance 
in direct from the atmosphere through the charge door next 
the exit ports. The diminution of C in quantity, without 
lowering intensity, reduces D considerably, whilst producing 
the requisite quantity of energy by combustion of gas with not 
overheated air in the ports. This enables him to obtain genera- 
tion of energy simultaneously with its absorption within the 
regenerators. 

The method is crude and ought to be carried out on scientific 
lines. The means of doing se constitutes a portion of one of the 
author’s inventions. His furnace is provided with an addi- 
tional recuperative or regenerative system, in which a portion 
of F is used to heat air delivered to the air regenerator chamber, 
thus reducing C. 

In addition, a three-way reversing valve system and suit- 
able cennections deliver heated air from the recuperator or 
extra regenerator, or cold air, as desired, to the upper zones of 
the outlet regenerator chambers, so that combustion not being 
allowed to take place within the outlet ports the latter cannot 
be overhested. This furnace is illustrated by Fig. 8. 

Where the excessively high temperatures of a stecl melting 
furnace are not required the regenerators may be allowed to 
become as hot as the charge, and item D rendered nil, while 
C is much cut down, thus allowing a neutral or even reducing 
atmosphere within the furnace charge chamber, so that ingots 
may be heated for rolling without scaling, bronzes be melted 
without oxidation, or even ores reduced, and pig iron be very 
economically melted. 

The appearance of item D has a doubly pernicious effect, as 
will be seen from Fig. 6, which clearly shows in part sectional 
elevation and plan an ordinary type of open-hearth steel melt- 
ing furnace. The point at which item D has brought about the 
requisite flame temperature is suggested by an arrow. Now, 
dependent on the position of this point, is the ratio of actual 
heating surface of the bath to its radiation surface, and hence 
this decides the vital issue of the ratio of W to (X + Y). The 
author therefore set about inventing a means of removing the 
double influence of D on W. The invention will be understood 
from Fig. 7. 

In one form of his furnace the usual gas regenerator chambers 
are divided into a large gas and small air regenerator chamber, 
and the usual air regenerator chambers are divided into a large 
air and small gas regenerator chamber, each pair of chambers 
having its own regulating and reversing valve systems, there 
being thus two gas and two air reversing valve systems. Also 
the hot waste gases, instead of being led into a chimney, are led 
into an air recuperator or regenerator. Thus item D is made to 
take place under full control within the gas and air ports of the 
furnace. The arrangement in Fig. 8 for letting in cool air into 
the outlet chambers may be added if necessary. 

All gas regenerating forms of furnace, however, possess an 
objectionable feature, namely, item G. This may not be wholly 
lost where recuperators are used, but the lapse of time when 
W = nil is really a serious item of loss. Gas reversing valve 
leakages are a serious cause of inconvenience and damage as 


if gas regeneration can be avoided, and items B and G disappear 
from the balance sheet. 

There is again another very important consideration. In 
steel melting furnaces the brickwork is “ seasoned” by iron 
vapours given off, which become oxidised into Fe,0, and increase 
the refractoriness of the bricks. But the hot producer gas 
reduces this to FeO, thus fluxing the halekwesk in the gas 
regenerators and ports. In the author’s furnace—just described 
—this influence would be lessened, but by abandoning gas re- 
generators it would vanish and the air regenerators could be 
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Fig. 7 


worked to as high temperature as the charge. So long, then, 
as item D can be made to take place in the ports, especially if 
reduced in amount, a large gain will have resulted. If the air 
be allowed to become as hot as the charge—and there is no 
objection to this—combustion of the gas within the gas port only 
will be required to supply item D. The following invention 
of the author’s enables this to be achieved—see Fig. 7. In 
this the usual gas regenerators and gas reversing valve are used 
for that portion of the air supply required to produce item D. 
Of course, a separate three-way gas reversing valve system is 
provided and suitable leads to the gas ports. Recuperators or 
additional regenerators are also provided, as indicated, but not 
illustrated. In this furnace the balance sheet can be abso- 
lutely modified as desired. 

B is, of course, deleted from both sides and F may be reduced 
to such an amount in theory that the unavailable heat of CO, 
becomes no longer fully unavailable. A very peculiar set of 
conditions is then established. A may be theoretically doubled, 
or at any rate V be increased by an amount equal to A, by 
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Fig. 8 


employing a portion of the recuperator or extra regenerator 
to heat the air blast of the producer and using more steam in 
the producer. C is increased owing to the higher temperature 
permissible in the regenerators. D would suffer to the extent 
of B and gain to the extent of increase in C. C + R + F could 
be exactly the right amount. Thus, if increase in C = B, then 
there exists a large gain, added to by elimination of G. 

To enable calculations to be made with ease the author has 
prepared the tables in the appendix, from Beckert’s tables of 
mean specific heats of gases. 

Assuming the gas to be pure air gas there will be for 2.881 
cubic metres of air gas containing 1 cubic metre CO, and air 
containing 0.8 cubic metre O,, the following figures :-— 


Open-hearth Furnace. 





Input. Output. 
Calories. Calories. 
Sensible heat gas at Raising gas and air from 
S00deg. .. .. A= 470.2 1200 deg. to 1600 deg., 
Raising same to 1200 rendering some heat 
Pee ae latent = _ 
Raising air to 1200 Main portion of D 1110.0 
OE ac xe, ne, Caley Balance Rect ts 4790.5 
Calorific power of 
gas oe ee 6oe 6 V=3063.0 
Total 5900.5 Total 5900.5 
Reynolds’ Furnace. 
Fnput. Output. 
Calories. Calories. 
Sensible heat gas at Raising gas from 500 
500 deg. .. .. A= 470.2 deg. to 1600 deg. .. 1229.6 
Raising air to 1600 Balance go Mee 4551.3 
OO xc ne oe Cm SQSF.7 
Calorific power of 
gas + ae oe, Vole 
Total 5780.9 Total epee 


It will be perceived later that the greater deductions for 
losses from the former much outweigh the lower balance in the 
latter. 








slag is a fixed and definite amount dependent on the process 





well as loss of fuel. Clearly, then, great advantages must accrue 


The author is wel! acquainted with the working of two bat- 
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teries of open-hearth furnaces, the one acid and the other basic, 
the former belonging to one of the greatest and most justly 
celebrated English firms, the latter to an equally great and 
justly celebrated Continental firm. The managers are men 
whora the author believes to_be unsurpassed in skill and ability 
by any in the world. The furnaces are certainly not worse 
designed than any of the present day. Yet the English furnaces 
consume 9 cwt. of good coal per ton of steel, whilst the Con- 
tinental burn 4} cwt. to 5 ewt. of bad coal per ton of steel. It 
is certainly favouring the English firm if it be assumed that with 
the English coal at the Continental plant they would only burn 
4$cwt. The Continental furnaces are tapped every six hours, 
the English every twelve hours. The charges are in each case 
about 50 per cent. each of pig and scrap, and the basic furnaces 
are run on low phosphorus pig. 

It may be assumed with some certainty that the absolute heat 
units required to melt and smelt 1 kilo. of steel in each case, 
together with its accompanying slag, is about 400 calories. 
Taking the fuel at a calorific power of 8000 calories per kilo- 
gramme there is in each case 0.05 kilo. of coal required to melt 
and smelt the steel and slag. 

The loss of energy in waste gases and between air inlet of 
producer and reversing valves is about 50 per cent. of the fuel, 
and so in each case radiation losses of the furnace may be derived. 








Continental. English. 
Kilos. Kilos. 
Work done A ee ee -- 0.05 
Loss in waste gases and in producer and 
gas flues x. ‘ ce wes ty Qe 0.225 
Balance radiation -. 0.625 0.175 
Total 0.225 0.450 


This appears a shocking result in the English furnace. Let 
us, however, look more closely into the conditions in the light 
of our synthetically reasoned balance sheets. In each case it 
takes a certain time to raise the charge to 1200 deg. and another 
certain time to raise it to 1600 deg. and fuse it. Up to this 

int the furnaces behave much alike. But the Continental 
urnace is engaged on structural steel, which is quickly run down 
soft and is not dead melted, so about two hours suffices for the 
process. The English furnace is hard run on steel dead melted 
as far as possible. It has to be run eight hours after reaching 
1600 deg., as high oxygen contents of the bath are not permissible 
in an acid furnace, and for quite one to two hours an endeavour 
is made to dead melt, that is, deoxidise the steel. 

During the first four hours, then, about 100 calories per 
hour x kilogramme is required in each case. During the first 
period D = zero, and so any decent furnace will do the same 
work. But in the succeeding hours perhaps only 5 calories per 
hour per kilogramme are required. Then is the time that 
elimination of D yields its great saving, when the radiation losses 
are deliberately made very large in relation to W. High poten- 
tial of a flame entering the furnace at high temperature must 
shorten the melting period and yield some economy. 

Let us take, then, the average work of the Continental 
furnace, translating the figures into work done by 0.538 kilo- 
gramme pure C, which yields 1 cubic metre CO,, evolving 4344 
calories, Let us assume pure air gas to be produced, and the 
waste gases to issue at 600 deg., and the products of combustion 
to contain CO, and O, in the ratios of 10 to 3, thus each 1 cubic 
metre CO requiring 0.8 cubic metre O, for its actual com- 
bustion. 

Assume the regenerators to be run up to 1200 deg. A trial 
balance sheet can then be made as follows :— 


Balance Sheet, Average Working of Continental Furnace. 


A 470.2 | D. 361.6 
B 751.6 | W 965.3 
c 1615.7 J) 
v 3414.1 | X 
Y 1206.7 
G 
BR / 
B 751.6 
c 1615.7 3718.0 
F 1350.71 
Total .. 6251.6 Total 6251.6 


In the foregoing a fictitious value has been given to V, such 
fictitious value being derived as follows :—With air gas the 
sensible heat would be 821.3 calories, but with the actual gas 
only 470.2 calories, so the difference has been added to V, 
making the latter 3414.1 calories in lieu of 3063 calories. From 
the above can be calculated approximately the working of the 
furnace at the dead melting period. 

Item G demands attention first. This can be influenced in a 
variety of ways, but obviously it should bear relation to the 
amount of radiation to maintain a constant temperature drop 
between reversals. The practice is to make more frequent 
reversals the higher the temperature, and really there is much 
to be said forthis. At the time D becomes a large item tempera- 
ture drop becomes the more serious. Taking the average and 
putting 100 reversals per unit gas as the stoek heat, so that the 
het charge in the chambers equals that of 100 times the unit 
of gas, or 50 times that amount at each end of the furnace, some 
4 per cent. drop of heat charge takes place each reversal period. 
Taking this as a basis, the average value of G may be estimated 
as follows :— ; 

Assuming as in the balance sheet that 751.6 calories per 
unit gas are taken from the gas regenerators each reversal 
period and they each require a stock of heat = 50 units heat, 
then the stock in each gas chamber becomes 50 x 751.6, or 
47,580 calories per unit gas. 

This has to be stored up in bricks at a mean temperature 
equivalent to, say, 1000 deg., and of a specific heat of, say, 0.3, 
or, say, 300 calories per kilogramme brick. Thus the weight of 
37,580 


brick would be 300° kilos.—or 125.27 kilos. One cubic metre 
of brick weighs about 2240 kilos., thus the volume of brick 
37,580 


required per unit gas would be, say cubic metre, or 





300 x 2240 
about 0.056 metre. Taking then the spaces to be 2.881 to one 
brick, so that the volume of CO equalled that of the brick, 3414.1 

0.056 calories or 291 calories would be lost each reversal. 
This estimate is rendered the more reasonable, as it takes no 
account of the really serious loss due to valve leakage. Including 
valve leakage the amount may be safely put down at, say, 
306.7 calories. 

Assuming, however, that the spaces are less than 2.881 times 
the volume of the bricks, it will be quite reasonable to put the 
loss due to reversal at 206.7 calories minimum, and as reversal 
occurs oftener when the furnace is hotter, this figure may be 
regarded as a constant. This gives on the average U + X + 
Y + R = 1009 calories. 

As an estimate it is reasonable to suppose the radiation, &c., 
loss of the portions above the regenerator chambers as 60 per 
cent. of this, thus making R = 400.0 calories. Then B + C + 
RK + F = 4118.8 calories, corresponding to a temperature of 
between 1500 deg. and 1600 deg. In other words, the mean 
temperature involved is one not damaging to the furnace. As 
the temperature of the charge rose, so as to require 1600 deg. on 
the slag. F would have to be increased. But the loss on reversal 
is a sudden loss, represented by an average, so that the actual 
temperature of the waste gases for most of the time would be 
that due to 4324.6 calories or 1600 deg. But when the furnace 
is dead melting, that is, when W is required to be nil, the con- 
ditions are much altered. By combustion the gas and air have 
to be raised from 1200 deg. to 1600 deg., and in doing this some 
heat is rendered unavailable in CO,. The mere raising of the 
gas and air to 1600 deg. would require 478.0 + 632.0 = 1110.0 


calories, or fhe combustion of Se unit of gas containing 


| deliberate trials thereof. 


amount of heat rendered unavailable at 1600 deg.; this would 
be about 130 calories, making D = 1240 calories. The fore- 
going balance sheet would then become as follows : 
Continental Furnace Dead Melting. 
Input. es Output. 


A . ie 470.2 < 1240.0 
B na 751.6 . ae nil g 
Cc 1615.7 i 2 
Vv 3414.1 x j 652.1 
ore ~ eed | 
75 
. ie 4152.8 
By 1350.7) 
| G : Sear ey 
MRE So soe eae re Total 6251.6 


The foregoing might, at first sight, be held to indicate that 
the furnace in question was an apparatus admirably capable of 
fulfilling all requirements, save and except that one would 
desire to reduce items F and G with a view to economy. But 
we must now consider not merely the establishing of a balance 
sheet, but whether a balance sheet is capable of being main- 
tained at all by such a furnace. In this connection we must 
consider the rather difficult matter of heat absorption capacity 
of the bath. This is not only directly but indirectly affected 
by the metallurgical process taking place therein. The tem- 
perature gradient when “dead melting” is quite altered by 
the chemical reactions, which are of 100 per cent. efficiency 
in their influence on the bath of metal. It is only by their 
being of 100 per cent. efficiency that they take place at all. 

The exothermic reactions require absence of very high tem- 
perature for their occurrence, and the endothermic reactions 
the presence of high temperature. These two influences then 
cause the temperature gradient to be uniform throughout the 
bath so long as enough reacting elements are present. A 
ferruginous slag is probably a fairly good heat conductor. 

Again, as FeO in the slag is combustible into Fe,0,, and 
Fe is combustible by Fe,O, into FeO, catalytic reactions tend 
to cause oxygen to be transferred indirectly from the furnace 
gases to the charge of steel, the more rapidly in the basic than 
the acid process, because the FeO in the former is in solution 
in, and in the latter a somewhat stable chemical compound of, 
the slag. It may be seen, then, that the temperature of the steel 
may be much affected by management of the process. The 
action of large lumps of ore which cause some direct reaction 
between Fe,O, or Fe,0, and the constituents of the bath must 
be very different to that of small lumps which go into solution 
in or combination with the slag. 

Again, an enormous influence is exercised by the question of 
whether reaction takes place between combined or un¢ombined 
carbon and iron oxide. The process should be run to enable 
the carbon to be first combined before being oxidised, so that 
the carbon oxidation stage of the process is not so endothermic. 
To enable this to be done the charge must contain ingredients 
the oxidation of which causes great evolution of heat, or the 
charge must be shielded from oxidation until it has been charged 
with enough heat to make the carbon combine. For this reason, 
inter alia, charges only work well in which due ratios of silicon 
and carbon are present when first melted down. 

The effect, then, of chemical reaction is to remove tempera- 
ture gradient from the heating surface of the metal to the 
interior surface of the hearth, and thus considerably to increase 
the heat receptivity of the bath and render the furnace heating 
capacity much more effective. The author first realised this 
in 1896, and on making use of the obvious deduction therefrom, 
considerably surprised those associated with him. He had to 
make an ingot from three acid furnaces, and one of them had 
a “hard tap-hole.” In spite of burning so much gas that the 
unfortunate furnace had some 6in. or more of the port blocks 
fused off, in spite of frequent reversals and every dodge known 
to skilled workers, during the two or three hours the hard-working 
men tried to tap the furnace, using sledge hammers, the charge 
rapidly cooled down, until only about 15in. depth of steel below 
the slag remained molten. During this period the author hit 
on the theories just expounded, and charged the furnace with 
some siliceous and carbonaceous pig iron and iron ore. In some 
ten minutes the charged tapped itself out. After this practical 
proof of his theory he obtained permission to make further 
A certain proportion of pig and scrap 
in the charges in the best working furnaces always gave the best 
results, and he then took care to obtain the same composition 
when a different charge was melted down. Thus, even using 
93 per cent. scrap, with additions of 10 per cent. ferro-silicon 
and over 4 per cent. carbon pig, so that the charge when fused 
was the same composition as if ordinary charges had been used, 
gave the same result not only in quantity of ore and time 
required, but resultant tests of the steel produced. The Talbot 
rocess itself is somewhat analogous in its principle of starting 
irom a given ratio of pig and scrap after each pouring. 

It may he seen, from what the author has alluded to in regard 
to the influence of chemical reactions on the temperature gra- 




















1 cubie metre CO, so to the above figure must be added the 


dient, that a furnace may be readily capable of producing— 
with a given heating surface in relation to bulk of charge—a 
steel nearly refined of its oxygen. But such a furnace may be 
quite incapable of maintaining such a‘ charge molten in the 
absence of such influence on its temperature gradient. 

Here it is, then, that most furnaces fail. Owing to the item D 
causing serious diminution of the ratio of heating to radiation 
surface of the charge, and the heat conduction capacity of the 
slag and metal depending on the relative potential calorific 
intensity of the flame and charge, it is not possible at high 
temperatures to force through the slag enough heat units to 
provide for X and W becomes negative in consequence. 

The use of more gas results in additions to the stock of heat 
in the regenerators and diminution in D, but.the rapid stocking 
of heat in the regenerators causes serious local overheating of 
the ports and regenerators. Here, then, comes in the great 
importance of the author’s principle of safety causing item D 
to take place within the entrance ports. 

Supposing, in the author’s Continental instance, that at a 
temperature of 1600 deg. the item D takes place at such a point 
that only three-fourths of the slag surface becomes heating 
surface, and that when the furnace is maintaining constant 
stock heat at 1200 deg. maximum in the regenerators that W = 
200 calories, then, when dead melting the sum of radiation losses 
would be increased by that amount, that is, U + X + Y by 
120 calories, and R by 80 calories. Owing to the increased 
heating surface due to making D take place within the ports at 
the entrance end 4/3 more heat units could be forced through 
the slag and U + X + Y be reduced by 25 per cent. 


The dead melting conditions would be as follows. In the 
furnace as at present 
U+X + Y = 652.1 + 120 = 772.1, W = — 29. 


In the furnace with item D oceurring within the ports 
U+X4y — 2% 72-1 _ 579.1, w = 772.1 - 579.1 


: xX 20 = 172.1. 
In the one case it coukd not maintain the charge molten, in 
the other it could rapidly superheat it. 

Supposing, however, in the furnace in question the regenerators 
were allowed to be run at 1600 deg. so as to eliminate item D 
from the balance sheet, the effect would be as follows when 
W = nil :— 

B + C would be increased by amount = D, and U -+ X -+- Y 

‘ 240 x 
+ R by a like amount, namely, R by an amount = aoe x ¢ 


10 
= 496 calories. Thus R + B+ C + F would equal 4152.8 -+- 
1240.0 + 496.0, or 5888.8 calories, corresponding to a tempera- 
ture of over 2000 deg. Cent. Such temperatures are, of course, 
out of the question. Producer gas at 1600 deg. would ensure 


1500 deg. in the brickwork, and the bricks will not stanq a 
temperature of above 1800 deg. even when impregnate: wit) 
Fe,0,. By working one of the author’s furnaces so th::i A 
flame at its entrance into the furnace is maintained at 160: deg 
the calorific intensity is maintained high, and thus tho hea; 
absorption capacity is also maintained at a high figure, adi iitiny 
of a large gas consumption and small radiation loss. The ; mn 
may be so superheated that the chemical reactions when ihey 
occur do not absorb heat, or at any rate not to such a dewre¢ 
Thus morer apid worktng and much better deoxidation become 
possible, producing not only economies in fuel and repairs. }),); 
admitting of the production of steels of far better qui lity 
Much less skill and care would be required in working <\. };’y, 
furnace than one of the ordinary type. 

Enough has been written to show the very serious d 
of the ordinary open-hearth furnace and to indicate the |}, 
of alterations and additions required thereto. When 
objectionable hot chimney is dispensed with regeneration 
be carried as far as desirable. All that is necessary is tha 
regenerators should require an enormous amount of heat | 
stored up in them, and that from the lighting up the fu 
reversals should take place the moment the waste gases » 
at a certain temperature. Metal regenerators should be yo 
for the lower temperature zones, and the ratio of surfa: 
volume of each regenerator unit should be inversely a 
temperature. By reducing the temperature of the outlet ¢ .-¢5 
25 per cent. economy of fuel may be secured. 

By maintaining combustion within the inlet ports the © || 
surface of the bath becomes available as heating surface, <o 
that an average economy of some 40 per cent. to 50 per cit, 
in fuel could be secured in steel melting furnaces. It is \)| 
to realise what a poor and hampering device to seevre drav /\\t 
a hot chimney is. 

At 600 deg. Cent. the products of combustion of pure air |... 
—1 cubie metre of CO + 1.881 cubic metre of Ny—would ie 
1 cubic metre of CO, -}- 0.3 eubic metre of O, + 4.891 evi. 
metres of Ny, or a total of 6.191 cubic metres of gases, wit), « 
sensible heat of 1350.7 calories, or 126 horse-power. The bu 
ancy in a very tall chimney would be a bare 2in. of water. 

The worst suction fan on the market would produce a hig! 
buoyancy than the entire energy of the fuel at a very sm. 
fraction of the power expenditure. The effect of slight posit 
or negative pressure has a distinct influence on the carlic. 
reaction, as may be perceived from the frothing up of slag on 
reversal. Thus many advantages may accrue from being abl. 
to control these influences better by means of powerful! mechanica! 
draught. 

Physical laws demand a minimum of excess air being 1 
quired to allow combustion to become quite complete, hesicd: 
which, lack of difference in directions and velocities of gas 11: 
air streams, hinders physical contact between the constituen: 
of combustion and causes further surplus air to be required 
Small furnace ports, with inlet gas and air under pressure, ar: 
therefore necessary to lower the excess air required, and hiv! 
suction power to exhaust the gases of combustion through then, 

Several years ago the author had considerable experience i: 
working furnaces he had designed for vertically heating ver 
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long forgings for hardening. These furnaces had air inlets into 
the gas ports at the bottom and air inlets at intervals in thei: 
height. The heating was more economical and uniform when 
combustion was allowed to be so incomplete that a long bright 
flame issued a considerable height into the atmosphere. Some 
recent. experiences with Bunsen gas-burner furnaces using 
illuminating gas were, however, even more instructive. Wit) 
air at 2 lb. per square inch a temperature of only 1450 deg. Cent. 
was obtainable, but with air at 10 lb. per square inch a tempera 

ture of 1550 deg. Cent. was reached. W4th the inverse type 
burner, with the ges at 50 lb. per square inch, a temperature 
of 1600 deg. was reached, proving that there was a very minute 
excess of air above that required to satisfy the chemical equation 

involved. 

Under the best working conditions interesting physical 
phenomena manifested themselves. Groups of molecules ot 
gas and air met so sharply that the flame ‘“ roared” and a 
green ray appeared in it, the latter being due to the carbon and 
hydrogen of the hydrocarbons being brought into such violent 
contact with oxygen that it hardly admitted of the production 
of incandescent carbon and hence the green ray—at least, that 
is the author’s explanation of it. It appears—he is informed- 
when porcelain burners are used and is not due to combustion 
of copper or other metals. 

It should be noted that by opening a furnace door the furnac: - 
man upsets the working conditions of his furnace and deceive 

haesshtl as to what is normally taking place therein. The fur 

nace should be provided with sigh tilen —water-cooled where 
necessary—and closed from the atmosphere by means of glass 
or mica. It may be too hot in their neighbourhood for the 
furnaceman to place his eye close to them, and he should he 
provided with an optical instrument to overcome this. 

The author mentioned this to a friend, who told him that 
such instruments are employed to enable the captains of dirigible 
balloons to observe the engines as if they were close tv 
them. ‘The class of sight-hole and telescope required are dix 

grammatically illustrated in Fig. 9. 

In conclusion, the author would point out that his furnace- 
are all based on the types of construction shown or indicated 1 
Figs. 7 and 8 in conjunction preferably, and in some case- 
necessarily, with his controlling devices, illustrated in Figs. | 
and 2 and already described. ‘ 
In all cases the main—high temperature—regenerative 
system may be one in which the waste gases issue at a fairly 
high temperature, say, 600 deg. Cent., and may be, and preferably 
are, further cooled in an additional air regenerative or recupere- 
tive system not shown in the diagrams. If the former, it will 
require a four-way reversing valve system for the hot and another 
for the cool gases. : 

Mechanical forced draught is employed for the primary and 
secondary air, and preferably also for suction of the waste gases. 
If air regeneration alone is required-—-as is the case in steel 
melting Toronices where the temperature required is too high 
to render gas regeneration other than disadvantageous—the 
furnace may have its main regenerators extended, as shown in 
Fig. 8, and the outlet gases may issue at a very low temperta- 
ture therefrom. It will havé the double set of air regenerator~ 
and air reversing valves to provide for combustion of gas within 
the gas inlet port, as shown in Fig. 7, and the provision for lead - 
ing air into he exit. chambers. 

The regenerators are in all cases run at as high a maximum 
temperature as is required by the charge. When a very strongly 
reducing flame is required in the working chamber and the 
maximum temperature admits thereof, the furnace is provided 
with gas regenerators and takes the form shown in Fig. 8, and 
is provided with auxiliary air regenerators or @ recuperator. 
When oil is the fuel used the vaporiser is heated by hot waste 
gases from the main regenerators of either form of furnace indi- 
cated by Fig. 7 and Fig. 8, and the waste gases from the vaporising 
chamber are led into an auxiliary regenerative system or recu- 





the formation of iron silicates with a fusion point of well under 


perator for heating the air led into the main regenerators. 
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A NEW MANOMETER. 


viriovs kinds of instruments have been devised for 
the accurate measurement of pressure. The first apparatus 
for this purpose was invented by Torricelli, who showed 
that the pressure of the atmosphere could be balanced 
by « column of mercury. His apparatus is still used as 
a standard. In its simplest form it consists of a perpen- 
dicular tube, the lower end of which is connected to the 
lower part of a sealed vessel containing mercury. The 
application of pressure to the surface of the mercury 
causes that in the vertical tube to move upwards, the 
distunce travelled being proportional to the pressure. 
In the case of columns up to 20ft. long, which may be 
used for pressures equal to 100 lb. per square inch, glass 
may be employed, but longer columns are constructed 
of steel. In order to determine the position of the 
mercury, the tube is fitted with a number of insulated 
coutacts so that as the mercury rises in the tube electrical 
circuits are completed at various points, and in this way 
an indication of the height of the mercury can be obtained. 
An elaborate instrument of this type is in use at the 
Kiffel Tower in Paris. In this instance a special method 
of ascertaining the pressure has been adopted. At 
convenient distances along the tube side outlets are pro- 
vided which are fitted with stop valves for putting the 
outlets in communication with vertical glass tubes. The 
latter extend from one outlet to another, and by manipu- 
lating the stop cocks the position of the mercury can be 
determined. 

For the measurement of high pressures very long tubes 
are required, and they must be erected so that easy access 
can be gained to any part. Generally, the tubes are 
placed inside a tower, mine shaft or well. A manometer 
of this type, having a tube 200ft. long, is in use at the 
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F.g. 1—SPURGE MANOMETER 


Manchester Technical School. The tube of the one at 
Paris is 990ft. long. Apparatus for the measurement 
of still higher pressures are to be found in a mine 
at St. Etienne and in a well at Butte aux Caille, the length 
of the tube in the former case being 1124ft., and in the 
latter 1600ft.. The four above-mentioned instruments 
are capable of measuring pressures of 1000 lb., 5000 lb., 
5000 Ib. and 9000 lb. per square inch respectively. There 
are many disadvantages attending the use of such long 
tubes, and the necessary equipment for observing the 
height of the mercury. 

A more convenient form of manometer is the dead- 
weight instrument. This consists of an accurately 
ground steel plug fitting the upper part of a hole in a steel 
bushing standing in a vertical position. The lower part 
is put into communication with the pressure and the plug 
at the top is held in position by weights. To eliminate 
friction the plug is rotated, and under these conditions 
the area of the plug divided into the weight represents 
the pressure. This instrument has been brought to a 
high stage of perfection, and is suitable for calibrating 
manometers and other gauges, but it stands at a disadvan- 
tage when pressure variations have to be followed and 
noted. The apparatus was improved by Amagat, who 
invented the steel bushing, so that the plug points down- 
wards and is attached to a large disc or piston, the latter 
fitting into a cylinder containing mercury. A tube at 
the bottom of the cylinder is connected to the lower part 
of a vertical glass tube, so that the force exerted by the 
plug is transferred to the surface of the mercury, thus 
bringing a large area into action with the result that a 
column of mercury of moderate length, can, owing to this 
differential arrangement, balance a considerable pressure, 
the latter depending on the relative areas given to the 
plug and disc. This arrangement, whilst capable of 
considerable refinement, lacks the advantage of portability. 

The late Professor Tait, of Edinburgh, who was asked 
to check the deep-sea investigation of the Challenger 





expedition, used a high-pressure gauge, which was simple 
in action and at the same time portable. It consisted 
of a steel tube closed at one end, whilst the other was 
reduced in diameter for a short distance to form a neck 
and reduced opening, the latter holding a glass tube. 
This tube was fixed by the neck inside a larger vessel 
capable of withstanding the highest pressure likely to be 
required. The smaller tube was filled with mercury 
until it could just be seen in the tube projecting from the 
neck. Pressure in the large vessel compressed the walls 
of the inner one and forced some of the mercury into the 
glass tube, the rise of the mercury giving a measure of 
the pressure. Special means were adopted for eliminating 
the error arising from changes of temperature, but owing 
to the short travel of the mercury small differences of 
pressure were difficult to distinguish. 

This method of taking advantage of the elastic strain 
set up in a hollow cylinder or shell appeared to Mr. 
Spurge, of 45, Greek-street, W., to be capable of further 
development, and he has invented a new type of mano- 
meter which is shown in Fig. 1. The sectional drawing 
Fig. 2 shows the principle. A is a small steel cylinder 
enclosed in a second cylinder B. C is a glass tube enlarged 
at its upper end. D a telescope fitted with cross wires. 
E a frame for supporting the cylinder. G a micrometer 
screw. H a divided drum. J a cylinder accurately 
ground to given dimensions and arranged to act as a 
plunger in the lower part of the portion F. A plunger 
which can be raised and lowered by a screw is also shown 
at K. The space between these two plungers J and K 
is put into communication with the cylinder E by a tube 
L. A hand wheel is provided at the lower part of the 
spindle G. There is also a hand wheel at N which serves 
to control a valve which closes or opens the inlet pas- 
sage ©. Another valve operated by the hand wheel P, 
serves for putting the space A into communication 
with the atmosphere, when the opening O is connected 
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Fig. 2—PRINCIPLE OF SPURGE MANOMETER 
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to the source of pressure and when the valve N is shut. 
This operation is necessary in order to adjust the instru- 
ment for the zero reading. A plate with a rectangular 
opening or window, and having a wire stretched across 
the centre is fixed in front of the drum H. This—which 
isnot shown in the drawing—provides a zero line, and 
facilitates counting the revolutions made from that point. 

When about to use the instrument the space between 
the cylinders A and B is filled with water, which naturally 
rises in the tube L and fills the space within the portion 
F, as shown. The hand wheel M is then turned, so as 
to set the drum H to zero, and by rotating the screw K 
the level of the water within the tube C is made to coincide 
with the cross wires, as seen in the telescope. When 
everything is ready the pipe O is connected with the 
pressure supply. The valve P is closed and N opened. 
Now, the effect of the internal pressure within the space A 
is to expand the walls outwards with the result that the 
water in the space B is displaced, and consequently it 
rises in the tube C. But if the hand wheel M is rotated 
the plunger J can be lowered, and it is evident that the 
level of the water in the tube C can be made to coincide 
with the cross wires, as seen in the telescope. The extent 
of downward travel of the piston J can be read off on the 
drum H, this being a measure of the pressure. For the 
sake of convenience the thread on the screw G and the 
plunger J are so proportioned that the drum H can be 
divided into 200 parts, and each complete revolution is 
marked alternately upon each side of the window in incre- 
ments of 209 up to 5000 1b. All that is necessary as each 
successive revolution is completed is to note the number 
reached on the window and to add it to the number to 
be seen on the drum, when the total will represent the 
pressure in pounds per square inch, plus or minus a slight 
deviation. 

This instrument, like the Tait gauge, has, in the first 
instance, to compared with some standard, and 
consequently Mr. Spurge has entered into an arrangement 
with the authorities of the National Physical Laboratory 





for them to compare his manometers with their dead- 
weight instrument and to supply a table of corrections 
for each apparatus constructed. Consequently by referring 
to the table of corrections supplied by the National 
Physical Laboratory users of these instruments will be 
able to make direct reference to the National standard 
of pressure. The table below is a characteristic table of 
deviations for one of these manometers :— 


Dead-weight Manometer Deviation. 
gauge. reading. Minus 
500 " 494 
750 7414 
1000 988 
1250 1235 
1500 1483 
1750 1731 
2 1977 
2250 2223 
2500 2477 
2750 2723 
3000 2974 
3250 3222 
3500 3475 
3750 3724 
4000 39724 
4250 4225 
4500 4474 
4750 4723 
5000 4975 





It will be seen that the corrections are not proportional 
to the pressure, nor do they accord with the linear elastic 
law as might be expected. In the curve—Fig. 3—the devia- 
tions have been plotted as ordinates against the abscissa 
of pressure, and a line has been drawn through their mean 
positions. Mr. Spurge has found that in all the results 
obtained this curve corresponds to one which is obtained 
when a piece of chain is suspended by its two ends; that 
is to say, a catenary curve. Although this afforded a 
ready means of determining the mean correction to be 
applied for intermediate pressures it was considered 
desirable to endeavour to arrive at some justification for 
this procedure, and with this object the authorities of 
the National Physical Laboratory were consulted. 

They point out with regard to the catenary shape of 
the curve that there does not seem to be any reason why 
this should be more than a coincidence, because in this 
instrument there is a metal tube working at the highest 
pressure and under a very high stress, and for this range 
of stress the simple elastic relation could hardly be expected 
to hold. They further explain that if v is the increase 
of volume of thé vessel, and V its total volume, it has 
v_a 
Vee 
is a constant depending on the dimensions p the pressure 
and E Young’s modulus of the material. A more accurate 
expression, it is pointed out, for the range of stress em- 

. iS Gita) dy, 
ployed would be vB? +R” 
constant to E, but much smaller in magnitude. Utilis- 
ing the unit on the manometer head as a unit of volume, 
and the reading of this head as the quantity v or increase 
of volume, the expression can be written P = K p + K'p?, 
where K and K? are constants and P the pressure reading 
of the manometer. 

The error of the gauge is the difference between the 
right and left-hand sides of the equation, and clearly 
depends on two things, one determining K and.the other 


been assumed in making the scale that p, where a 


where F is a similar 
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Fig. 3—DEVIATIONS 


K!. K is determined by the volume displaced by the 
piston on the micrometer head, which can be adjusted 
so that K may be unity. In this case the K! term would 
be the only one influencing the error, and this would become 
larger and larger as the pressure increased. In the 
observed values the error is always negative and tends to 
become larger at the higher pressures, so that it may be 
assumed that K is not unity. For the lower pressure 
observations in which the second term is not of great 
amount, K can be calculated approximately, and from 
this and any other reading a determination of K* can be 
made. Now, if d be the error or deviation from the pro- 
portionate scale of pressure, then d+ p= P, and we 
thus obtain the full equation d = (K p + K' p*)-p. 
The calculated curve is evidently of a parabolic form, 
and the coincidence with the catenary probably arises 
from the fact that every catenary can be very nearly 
replaced by a suitable parabola. 

The following table gives the calculated results, and 
those taken from the curve :— 


Deviation. 
Calculated. 
P: Curve. = .896 
K! = 1.8 x 10° 

Minus. Minus 
sce or Nes ce os “exe atl ee Se 
Miss sn ce. (8s BD ea. San “eae ou 
3000 rc 
4000 a 
5000 24} 25 


Five other tests gave very similar results, so that it 
is evident that the actual deviation agrees very well with 
the calculated value. During our visit to Mr. Spurge’s 
laboratory three of these instruments were put under 
pressure simultaneously, and the agreement in the readings 
was remarkably good. This is well shown in the next 
table, where eleven readings for each of the manometers 
Mi, Ms and M, are given. 

The readings taken from the instrument have been 
corrected by reference to the tables constructed in’ the 
manner described, a set of these tables being supplied 
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with each instrument, in addition to the National Physical 
Laboratory certificate of comparison at fixed points. 
We are told that one of these manometers has been 
supplied to Messrs. David Kirkaldy and Son, of 99, 
Southwark-street. Mr. Kirkaldy states that he has found 
it an excellent instrument for measuring fluid pressures, 
and explains that it gives a very open scale, enabling pres- 


Maximum 
M). Mz. My. difference. 
2438 . 245 243 ware 
799 . 798 800 2 
1362 13¢4 1360 4 
1947 1948} 1948 3 
2341 2841 2341 0 
3122 31213 3122 *4 
3708 3705 3707 3 
EE c's) x's! SEE? 0g vais 2 
ee eee 3 
Se o«. we ME. «4+ ice: See 2 
5008 .. .. 5006 .. .. 3006 2 


sures to be measured over a wide range, in his particular 
instrument from zero-up to 5000 lb. per square inch. At 
the same time, it indicates minute changes of pressure, 
viz., single pounds per square inch. Mr. Kirkaldy tells 
us that his experience with the instrument goes to show 
that it is very serviceable when it is required to determine 
hydraulic pressure with precision, and that he proposes 
to obtain a second instrument for work of this description. 








DISCHARGE OF PIPES. 
By A. FatrRure Bruce, M. Inst. C.E. 


In most engineering pocket-books the tables given of 
the discharge of water pipes are exceedingly unsatis- 
factory, and as they give figures which, while no doubt 
quite correct for some indefinite date after their being 
laid when the interior surface has become roughened by 
corrosion or deposit, they are usually much too low for 
a perfectly new well-coated pipe. Now, it appears to me 
that the more scientific method of procedure is to start 
from an accurate calculation of the quantity of water which 
your pipe should deliver when new and then to add such 
percentages as the circumstances and the chemical com- 
position of the water to be dealt with demand. The engi- 
neer knows exactly, or nearly so, what he has to start from, 
and can then use his own judgment. Thus, if the pipe to 
be laid is only intended for use for a smal! number of years 
or is likely soon to be duplicated, he may select a diameter 
giving just that quantity, with a small addition, say, 4 to 
5 per cent. in excess, to allow for imperfections in laying, 
bends, &c., or if designed for permanent use he may add 
a percentage for corrosion in accordance with the com- 
position of the water to be conveyed. If it contains 
neither iron salts nor vegetable acids and 6 deg. to 8 deg. 
of hardness it should not be necessary to add more than 
15 per cent. or 20 per cent.; if, on the other hand, the water 
is either very hard or very soft or carries in solution an 





Diameter d 











ene Vv = 8.025 v — 
Area, #¢ Logarithm 
In In sq. ft. — | | Of discharge. 
in. it. > y. @Q=Vxa 
4 . x 60 
Ft. per Cub. ft. per 
sec. minute. 
3 0.250 0.0491 00444 30.1 88.7 1.94792 
4 0.333 0.0873 00416 36.0 188.4 2.27446 
5 | 0.416 0.1364 -00400 41.0 5.7 2.52593 
6 0.500 0.1963 -00388 45.6 5 2.72955 
7 0.583 0.2673 -00381 49.6 -0 2.90092 
8 0.666 0.3491 -00375 53.5 : .6 3.04946 (a) 
¢ 0.750 0.4418 -00371 57.1 ,511.3 3.1 4 
0.833 0 -00367 60.6 :981.4 3.29636 (a) 
0.916 0. -00363 63.7 2,524.1 3.40210 
1.000 0.7 -00361 66.8 3,147.0 3.49790 (b) 
1.083 0.§ -00359 69.7 3,854.4 3.58596 
1.166 aS -00357 72.7 4,667 .2 3.66907 
1.250 1.3 -00355 75.3 5,543.6 3.74379 
1.333 1.9 -00354 77.9 6,524.8 3.81457 
1.416 aa -00353 80.4 7,600.2 3.88034 
1.500 1 -00352 82.8 8,782.0 3.94359 
1.583 aa -00351 85.2 10,066 .6 4.00288 
1.666 2. -00350 7.6 11,460 .3 4.05925 
1.750 3. -00349 89.8 12,966.9 4.11283 
1.833 2.63 00348 92.1 14,583 .6 4.16396 
1.916 2. 00348 94.2 16,294.4 4.21214 
2.000 3 00347 4996.3 18,157 .3 4.25905 (c) 
2.083 3 00347 98.3 20,106 .5 4.30334 
2.166 3 00347 100.0 22,112 .2 4.34463 
2.25 3.9 00346 102.3 24,410.2 4.38757 
4.2 00346 104.2 26,733 .3 4.42705 
292 4.5 00345 106.2 29,224.8 4.46575 
302 4 00345 108.0 31,811.8 4.50259 
312 5 00345 | 109.8 24,530.3 4.53820 
32 | 2. 5 00345 111.6 37,397 .0 4.57189 (d) 
33 | 2. 5.$ 00344 113.7 40,531.8 4.60770 
34 | 2. 6.5 00344 115.2 43,563 .1 4.63912 
35 | 2.6 6. 00344 116.7 46,906 .0 4.67123 
36 3. 7. 00343 118.7 50,327 .9 4.70181 
| bk vy 00343 121.9 57,612.3 4.76052 
42 | 3.5 9.6 00341 128.5 74,208 .5 4.87045 
45 | 3.750 11 -00341 133.1 87,977 .3 4.94437 
48 4.000 12.5664 -00340 137.6 103,892.60 5.01604 (e) 
54 | 4.500 15.9043 -00339 | 146.5 139,823.72 5.1455 


NoTEs.—(a) An 8in. and 10in. pipe on the Kirkcaldy and Dysart 
Waterworks delivered 8 per cent. less than the calculated quantity 
two or three years after being laid. It had a large number of bends. 

(6) A 12in. pipe on the Hawick Waterworks delivered 4 per cent. less 
a year after laying. 

(c) A 24in. main supplying Bombay from Tulsi Lake, which had been 
laid for twenty-four years, delivered 32 per cent. less. The water con- 
tains iron salts. After being scraped it delivered 19 per cent. less than 
the tabular figure gives. A 24in. pipe from Vehar Lake in use for 
sixteen years delivered 23 per cent. less. 

(d) A 32in. main from Vehar Lake to Bombay, forty years old, 
delivered 34 per cent. less. 

(e) A 48in. syphon on the aqueduct supplying Bombay from Tansa 
Lake, after being ten years in use, delivered 7 per cent. less, and a 
48in. syphon on the Loch Katrine Aqueduct gave 1 per cent. less after 
being laid for a year. It may be noted that the values for ¢ obtained 
from the experiments on old pipes referred to above, works out to very 
nearly double those for new pipes. 


appreciable amount of iron, peat, or other impurity likely 
to produce incrustation, it may be wise to design the pipe 
to deliver when new 25 per cent. to 35 per cent more than 
the necessary quantity. But it is usually more economical 
to make provision for duplicating the main when the 
demand calls for it than to lock up a larger amount of 
capital than is necessary by laying an unnecessarily large 
pipe to start with, especially as its life will probably be 
terminated in from forty to eighty years by external cor- 
—” depending on the nature of the soil in which it is 
aid. 

It. is a common though mistaken idea that reduction of 
discharge after corrosion has set up is due to loss of area. 





It is really almost entirely caused, save in small service 
mains of 4in. diameter and downwards, by friction and the 
cross currents induced by tubercles formed inside the 
pipe; the actual loss of area bearing in most cases but a 
small proportion to the total loss of discharge. The curve 
representing the loss of delivery in a main might be 
sketched somewhat in this wise :—Very flat for the first 
ten years till the coating has been seriously attacked, then 
steeper for the next ten, while the incrustation is forming, 
and again flattening till something of the nature of a per- 
manent régime is established. 

In calculating the table given below I have made use 
of D’Arey’s formula :— 


V = 8-025 / aa 
ai +t)+agl 


modified to :— 


a 
9 a ceiae 
Vv 8-025 /; ¢ 


where V = velocity in feet per second, 
d = diameter in feet, 


h = head, 

/ = length, 
(, = coefficient of contraction at inlet, 
¢ = coefficient of friction. 


The first term of the divisor being practically negligible 
with a bell-mouthed inlet,I have omitted. The discharge 
of n velocity in the pipe desired is obtained by dividing 


the figure in the table by iss i.e., by the root of the 


ruling gradient, theresult multiplied by 9000 will give gallons 
per day. Or if it is desired to know what size of pipe will 
deliver a given quantity in feet per minute, multiply it by 
the root of the gradient and find the nearest figure in the 
table corresponding to the result. I have used D’Arcy’s 
in preference to Kutter’s more cumbrous formula, which is 
favoured by some engineers, but which is neither more 
scientific in form nor more accurate in results. The values 
given for ¢ if worked out correspond closely to a value for 
n = 0-0115 in the latter formula. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue Junior InsTITUTION oF ENGINEERS.—39, Victoria- 
street, S.W. Discussion on “ Electrical Propulsion of Ships,” 
by Mr. C. P. Durtnall. (Illustrated by lantern slides.) 

Royat Instirution oF GREAT Britrarin.—Albemarle-street, 
Piccadilly, W. The Friday evening discourse next week : 
“The Pygmies of New Guinea,”’ by Captain Cecil G. Rawling. 


SATURDAY, MAY 17TH. 
Tue Royat InstrruTion or GREAT Britain, Albemarle- 
street, Piccadilly, W. ‘The Humphrey Internal Combustion 
Pumps,” by Mr. H. A. Humphrey. 3 p.m. 


MONDAY MAY 19rs. 


Tue InstrTuTe’ oF SanrTaRyY ENGINEERS.—At Caxton Hall’ 
Caxton-street, Westminster. Paper: ‘“‘ Micro-organisms and 
Public Health,” by Dr. H. R. Kenwood. 8 p.m. 

VeREIN DevutscHeR INGENIEURE.—Frascati’s Restaurant, 
Oxford-street, W. ‘“‘ Experiments with Signal Recorders on 
Locomotives,” by Herr Regierungs-und Baurat Modrze. 8 p.m. 
Later in the evening a discussion will take place relating to 
“Goods Clearing-house of the New Transport Company, 
Battersea.” 


TUESDAY, MAY 20ru. 


Tue Royat MeEtTeorotocicaL Socrety.—Dinner at the 
Trocadero Restaurant, Shaftesbury-avenue, Piccadilly, W., 
at 7.30 p.m. 


WEDNESDAY, MAY 2lsr. 

Tue Junior InstTITUTION OF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. ‘ Heat 
Accumulators and their use in Exhaust Steam Turbine Plants,” 
by Mr. A. Alison. 8 p.m. 

Royat MeEtTEeoRoLOGIcaL Socrety.—At 70, Victoria-street, 
Westminster, S.W. ‘‘ Determination of the Radiation of the 
Air from Meteorological Observations,” by Mr. Ernest Gold ; 
** Results of Monthly and Hourly Cloud-form Frequencies, at 
Epsom, 1903-1910,” by Mr. Spencer C. Russell. 4.30 p.m. 


THURSDAY, MAY 22np. 

Tue Roya InstTiTUTION OF GREAT Britain.—Albemarle- 
street, Piccadilly, W. ‘“ Recent Chemical Advances: (1) 
Molecular Architecture,” by Professor W. J. Pope, F.R.S. 
3 p.m. 


FRIDAY, MAY 23rp. 


Tue Royat InstTituTION oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘‘ The Secret of the Permanent Magnet,” 
by Professor 8. P. Thompson, F.R.S. 9 p.m. 


SATURDAY, MAY 24ru. 


THe Roya Institution oF Great Britarn.—Albemarle- 
street, Piccadilly, W. ‘* Radio-activity: (1) The Alpha Rays 
and their Connection with the Transformations,” by Professor 
E. Rutherford, F.R.S. 3 p.m. 


FRIDAY, MAY 30rz. 


THe InstitvuTIoN oF ELecTrricaAL ENGINEERS.—Victoria 
Embankment, London, W.C. Annual General Meeting at 
8 p.m. At 8.30 p.m., or immediately after the conclusion of 
the Annual General Meeting, the following paper will be read and 
discussed :—“* Practical Application of Telephone Transmission 
Calculations,” by Mr. A. J. Aldridge. 


THURSDAY, FRIDAY, AND SATURDAY, JUNE O5rn 
6TH, AND 7TH. 
THe InstirvuTion or Water EnciIneers.—Wakefield. 
Summer general meeting. For particulars see page 510. 


TUESDAY, JUNE 17ra. 


THE INcorPoRATED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment 
Address of Mr. C. E, C. Shawfield. Paper: ‘ Prime Movers,” 
by Dr. 8. Z. de Ferranti, and discussion, 10 a.m. Visits to thé 
Corporation Electricity Works at West Ham and to the works 
of the London Electric Supply Company, Limited, at Dept 
ford, at 2.30 p.m. 


WEDNESDAY, JUNE 18ra. 


THE INcoRPORATED Municipal ELECTRICAL AssOcIATION.— 
Eight annual convention at the Institution of Electrical Engi- 


neers, Victoria Embankment. Discussion, 10a.m. At 2.30 p.m 
visit to London Electric Railway Power Station, Lot’s-roadq’ 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. : 


THURSDAY, JUNE 19rx. 


Tue INCORPORATED Municipal ELECTRICAL Association.— 
Eighth annual convention. Visit to Kingston-upon-Thames 
Special train from Waterloo at 10 a.m. Meeting at the Empire 
Theatre, Kingston-upon-Thames. Paper: “ Electric Vehicles” 
by Messrs. A. E. Seabrook, W. Watson, and R. J. Mitchell . 
“Air Filtration,” by Mr. J. Christie, 11 a.m. River trip to 
Walton and Hampton Court, 3 p.m. 


TUESDAY TO THURSDAY, JUNE 17r# To 19rn, 
THE InstITuTION OF Gas ENGINEERS.—Caxton Hall, \Vest. 
minster, S.W. The Jubilee meeting of the Institution. 
FRIDAY, JUNE 20ru. 


THE IncorporaTED Municipal ELECTRICAL Association — 
Eighth annual convention at the Institution of Electrical Engi. 
neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.1. 


SATURDAY, JUNE 2Ist. 


THe INCORPORATED MUNICIPAL ELECTRICAL ASsocraTION.— 
Eighth annual convention. It is hoped it may be possible to 
arrange for a visit to the Metropolitan Water Board’s new pump. 
ing plant at Chingford. 10 a.m. 


TUESDAY, JUNE 24rn tro FRIDAY, JUNE 27ru. 


THE Instirution oF NavaL ARCHITECTS.—Summer meting 
in Glasgow. For particulars see page 440 ante. 


FRIDAY TO MONDAY, JULY 4ra vo 7ru. 


Tre Junior INstiTuTION OF ENGINEERS.—Visit to the Ghent 
Exhibition. Full particulars from the Secretary. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Better Tone. 

THE clearing of the clouds in Eastern Europe has had 
a good effect upon the general tone of trade, so that matters are 
looking better than previously. At the same time there ix a 
marked absence of animation, and business goes along rat}er 
slowly. Work is being resumed after the holidays, but the 
prevalence of labour disputes in various industries makes against 
progress. One of the satisfactory features of the situation is 
the manner in which the foreign demand keeps up. 


Pig Iron Quiet. 

There is not much business being done in pig iron, and 
prices are weak and in some cases easier than they were a fort- 
night ago. South Staffordshire forge pig is quoted 63s. to 64s., 
with part-mine 67s. to 67s. 6d. There is a quiet demand for 
best all-mine forge at 92s. 6d. to 93s. 6d.- A moderate amount 
of business is being done in foundry sorts at 97s. 6d., also in 
cold blast at 130s. Fairly good outputs are being made by the 
furnaces in Northamptonshire and Derbyshire, the former 
material being quoted 62s. to 63s. and the latter 65s. to 66s. 
A fair business is passing in North Staffordshire forge pig iron at 
69s. to 70s., and in best at 75s. to 76s. 


Gas Strip Reduced. 

Gas tube manufacturers are now able to obtain their 
material upon easier terms than formerly, for gas strip has been 
reduced. The Ges Strip Manufacturers’ Association has decided 
to lower its quotation by 10s. per ton, making the basis £8 
to £8 2s. 6d., according to quantity. This official step brings 
quotations more nearly than formerly into accord with actual 
conditions, since it is no secret that this class of iron has for some 
time past been selling in some cases at considerably below the 
old £8 10s. basis. The demand has not been very good lately, 
but the reduction in the basis price may assist business. 


Other Descriptions of Manufactured Jron. 

There is a fair amount of business being done in marked 
bars at £10. Sellers of unmarked bars on ’Change today 
Thursday—in Birmingham were quoting from £8 to £8 5s., 
whilst nut and bolt iron could be obtained at about £7 15s. A 
moderate output is still being made of plain sheets, and these 
are quoted £8 2s. 6d. for singles, £8 10s. and £8 17s. 6d, 
for doubles, with business being transacted at rather less. The 
trade in galvanised sheets is quiet and prices are weak, quotation- 
being nominally £11 12s. 6d. to £11 17s. 6d. Hoops are quoted 
£8 15s., and slit nail rods of good quality up to £9 10s. 


Steel Steady. 

Makers of sections and of plates still have a fair amount 
of work on their books, the quotations for angles being main- 
tained at £8 to £8 2s. 6d. There is rather more inquiry than 
formerly for semi-finished steel, which is still quoted £5 15s. to 
£5 17s. 6d. for Bessemer sheet bars, with £5 17s. 6d. to £6 for 
Siemens. 


Increase in Miners’ Wages. 

The wages of the South Staffordshire and East Worces- 
tershire miners have been increased this month in accordance 
with the finding of the National Conciliation Board. In 1900 
the wages for coal miners amounted to 5s. per day in thick 
coal, 3s. lld. per day in thin coal, and 3s. 8d. per day in the 
Wolverhampton district. The figure is now 5s. 6d. per day in 
thick mine, 3s.11d. per day in thin mine, and 4s. 04d. at Wolver- 
hampton. Pikemen receive a quarter extra in thick coa! and 
a half extra in thin coal. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Holiday Market. 

Owrne to the Whitsuntide holidays the attendance 
was extremely meagre, and there was little business transacted 
in any department. Pig iron remained unchanged, and finished 
iron and steel prices were fairly well maintained. Copper wa- 
exceedingly firm, but in other respects there was little change 
to note. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 71s.; Stafford - 
shire, 70s. to 70s. 6d.; Derbyshire, 70s. to 70s. 6d.; Northampton- 
shire, 71s.; Middlesbrough, open brands, prompt, about 74s. 6d. 
to 76s. 6d. Scotch: Gartsherrie, 80s. 6d.; Glengarnock. 
78s.; Eglinton, 78s.; Summerlee, 80s., delivered Manchester. 
West Coast hematite, 82s. 6d. to 83s. f.o.t. Delivered Heysham : 
Gartsherrie, 78s. 6d.; Glengarnock, 76s.; Eglinton, 76s.; Sum- 
merlee, 78s. Delivered Preston: Gartsherrie, 79s. 6d.; Glen- 
garnock, 77s.; Eglinton, 77s.; Summerlee, 79s. Finished’ iron : 





Bars, £8 15s.; hoops, £8 17s. 6d,; sheets, £9 7s. 6d. Steel 
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Bars, £8 5s.; Lancashire hoops, £8 15s.; Staffordshire ditto, 
£8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. 
to £9 12s. 6d.; plates for tank, girder and bridge work, £8 5s, 
to £8 10s.; English billets, £6 12+. 6d. to £6 17s. 6d.; foreign 
ditto, £5 17s. 6d. to £6; cold drawn steel, £10 5s. Copper : 
Sheets, £85 per ton; small lots, 10}d. per lb.; tough ingot, 
“77 to £77 10s.; best selected, £78 per ton. Copper tubes, 
102d.; solid drawn brass tubes, 8}d.; condenser tubes, 9}d.; 
brazed brass tubes, 9}d.; rolled brass, 7%d.; brass turning rods, 
71ld.; brass wire, 7jd.; yellow metal, 7Zd. per lb. Sheet lead, 
£22 per ton. English tin ingots, £234 per ton, 


The Lancashire Coal Trade. 

There was not sufficient inquiry on the Coa] Exchange 
to test prices. Quotations :—Best neashire house coal, 
ls. 10d. to 18s.; good medium, 15s. 4d. to 16s. 4d.; domestic 
fuel, 12s. 7d. to 14s. 7d.; screened steam coal, LIs. Gd. to 13s.: 
slacks, 9s. to 11s. per ton at the pit. 


Whitsuntide Holidays. 

During the present week the vast industrial popula- 
tion with a radius of many miles round Manchester gives itself 
up almost entirely to recreation. Hence most of the engineer- 
ing works and textile factories are closed down for a part of the 
week at least, the length of the holidays generally varying 
according to the state of trade. At present both of the great 
Lancashire industries being in @ prosperous condition it would 
have been more to the liking of employers if the holiday season 
could have been, at any rate, postponed. But the Whitsun- 
tide holiday is an institution dating too far back to be inter- 
fered with. In some of the manufacturing towns the annual 
week’s holiday is taken later in the year—in July, August, or 
September—which is a better arrangement in several respects. 
The weather conditions are usually more favourable and the 
week’s rest gives the workers renewed vigour to face the coming 
autumn and winter weather. It will, however, be a long time 
before the Whitsuntide holiday is done away with in this district. 


British Grown Cotton. 

At a meeting of the British Cotton Growing Associa- 
tion, heid in this city last week, a very satisfactory state of 
affairs was reported. The production of cotton increased 
from 60,000 bales in 1911 to 75,000 bales in 1912, and it was 
stated that this year’s growth would be much larger. Fresh 
capital will be required for the erection of ginneries and for 
other purposes. The purchases of cotton in Lagos up to April 
30th amount to 10,500 bales, compared with 6902 bales for the 
same period of last year and 4152 bales for 1911. In Northern 
Nigeria the purchases to the end of March amount to 1088 bales. 
It is estimated that the total crop in Lagos and Northern Nigeria 
this year will amount to 15,000 bales. As to Nyassaland, up 
to February 28th last, 8055 bales of 400 lb. each were exported 
from the Protectorate. The question of transport is the most 
pressing in that district, but this will be removed by the con- 
struction of the Port Herald-Zambesi Railway which is pro- 


posed. 


The Gas Engine Industry. 

A few days ago I had an opportunity of looking over 
the works of Crossley Brothers, Limited, at Openshaw. The 
capacity of the works has recently been increased by the addi- 
tion of a large new erecting shop, which is being utilised in con- 
nection with the firm’s new horizontal semi-Diesel engines. It 
measures 250ft. by 45ft., is efficiently lighted and equipped with 
a 5-ton overhead electric crane by Royce’s. On the occasion 
of my visit one of the most noteworthy features in connection with 
the work in hand was a large number of the new type of hori- 
zontal engine, which is being built in sizes varying from 15 horse- 
power to 150 horse-power. In this engine the bed extends to 
the back end of the cylinder, which is thus supported through- 
out its entire length. The cylinder has a liner entirely separate 
from the breech end and the bed and is secured in place by bolts 
which are easy of access. The breech end is as symmetrical 
as possible to ensure equal expansion and carries the valves 
vertically with the inlet immediately over the exhaust valve, 
while a separate gas valve is mounted on the inlet spindle. The 
valves are operated mechanically by hardened steel cams on the 
side shaft. The governing is on the ‘“‘ variable admission ” 
principle and is effected by varying the lift of the inlet: valve. 
The mechanism by which this is brought about comprises a 
movable fulerum and radius lever, the variation in the lift of the 
valve being produced by the movement of the fulerum according 
to the load on the engine. Special attention has been paid to 
the lubrication of the working parts of this engine. The 
cylinder and—in the larger engines—the piston pin, crank pin 
and exhaust valve are all oiled by means of force pumps in a 
central lubricator worked by means of an excentric on the side 
shaft, the amount of oil delivered being variable. The large 
end of the connecting-rod has a dust-proof ring for collecting 
the oil to allow for continuous running. The crank shaft and 
side shaft bearings are all oiled by rings revolving on the shafts 
and dipping into oil baths. For starting purposes compressed 
air is used and the air may be supplied either by a separate 
compressor or by means of a hand pump. 

BARROwW-IN-FuRNESS, Thursday. 
Hematites. 

There is a quiet tons to note in the hematite pig iron 
market for North Lancashire and Cumberland, and the amount 
of new business coming into the hands of makers does not repre- 
sent a large tonnage of metal. There is no disposition on the 
part of users of iron to place orders except for immediate require- 
ments. In the meantime makers are without exception well 
off for orders and sre keeping up a good make of iron. The 
whole of this iron is going into prompt use. Local steel makers 
are accounting for a big proportion of it, but outside users are 
taking good and regular supplies. Prices are unchanged, with 
makers quoting 84s. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. For special classes ot iron for a 
particular job there is a good steady demand, and the price 
runs up to 88s. per ton, and a shade over that in some cases. 
Chere is nothing being done in warrant iron, and it is seldom 
there is a quotation. 


Iron Ore. 

; The demand for hematite iron ore is well maintained, 
alike on local and general home account, and at the mines all 
through the district there is marked activity, and in some cases 
where stores accumulated some time ago when things were 
slack, these are being gradually cleared. Prices are firm 
with good average sorts quoted at 17s. 6d. to 18s., and the best 
~orts from the Hodbarrow mines are at 26s. per ton net at mines. 
-\ very good quality of ore is being raised from the Road Head 
‘nes of Messrs. Kennedy Brothers, near Barrow. This mine 
's situated on the opposite side of the river Duddon to that of 


Hodbarrow. Spanish ores are in good demand wt 2Is. 6d. 
per ton delivered. : 
Steel. 


_. There is no change to note in the steel trade. In- 
dustrially, the holidays have slackened things down a little, 
but the mills this week-end will all be as busy as possible so far 
4s the heavier classes of steel are concerned. At Barrow and 
at Workington good orders are held for stee! rails, and at Barrow 
the plate mills are well off for work for local builders and also 
users In various parts of the country. Shipbuilding materia! 
is decidedly a home trade. The mills on smaller section steel, 
such as tin-bars, billets, &c., are only moderately employed. 
"he general demandfor steel is pretty active, and prices are 
about the same, Heavy sections of steel rails are at £6 12s. 6d. 


to £6 15s. per ton, with light rails et £7 12s. 6d. to £7 15s., and 
heavy sections of tram rails are at £7 10s. per ton. Not much 
is on offer in the latter sorts. For steel shipbuilding material 
there is a good demand, and ship plates are firm at £8 10s. 
per ton, and boiler plates are quoted at £9 5s. to £9 10s. per ton. 


Shipbuilding and Engineering. 

These trades only observed a single day’s holiday this 
week, and the various departments are hard at work again. 
The trials of H.1I.J.M.8. Kongo on the Clyde are proceeding 
very successfully. Last week she made a speed of 25 knots on 
half power. 


Fuel. 

There is a steady demand for coal, and good steam 
sorts from Lancashire or Yorkshire pits are quoted at 17s. 6d. 
per ton delivered. House coal is in lessened demand at from 
17s. 6d. to 30s. per ton delivered. For coke there is a full 
request, and East Coast sorts are quoted at 29s. per ton delivered 
to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent ) 


The Problem of Labour. 

SINCE my previous letter the ruling feature of this 
district has been the holiday break, and although the position 
at some works was such that operations could only be suspended 
for the Monday, three days was the more general “‘ stop,”’ whilst 
in many cases difficulty was experienced in .getting the men 
together again and in working order. The managements 
could really do without these periods whilst the run of prosperity 
keeps up so well, but the employés, who are putting in many 
hours’ overtime every week, are insistent upon their claims in 
this direction. Generally they succeed, for men with anything 
about them are not easy to get just now, and there is little excuse 
for any but the “ waster” to register himself at the Labour 
Exchanges. For the right men—skilled or unskilled—work is 
waiting, and apparently will be for some time to come. Apart 
from home and foreign naval requirements and heavy bookings 
of orders in connection with first-class shipbuilding—in which 
Sheffield is having a large share—the great activity on Indian 
and Colonial railways is swelling the contracts coming here for 
railway steel. Another industry which is contributing well to 
trade prosperity here is motor car building, departments making 
this class of work being very brisk. Taken altogether, there is 
every reason for believing that the excellent state of things, 
which has now lasted for at least two years, will easily see 1913 
through and run a good way into the next year. Labour is the 
anxiety, but now that the small trouble referred to. ast week has 
passed it is hoped things will generally work smoothly. It is 
certainly in the best interests of employés that they should take 
the fullest advantage of the present trade sunshine, for it is 
realised that when the slump does come—as come it will soone1 
or later—there may be some dark days for labow. 


Round the Works. 

When the works get well into their stride again next 
week there will be plenty of new orders to consider as well as 
arrears to pullup. Fresh contracts entered into are very varied, 
foreign customers being well represented. ‘The heaviest pressure, 
however, is still felt in Admiralty departments. Government 
overseers are particularly active here just now, making it very 
obvious that a good deal of naval work is in hand. One of the 
big armament firms is making locomotive tires for Chatham 
Dockyard, fore and aft side armour for H.M.S. Warspite at 
Devonport, and turbine forgings for the Wallsend Company at 
Willington Quay, Newcastle. At another armament works 
there is in hand bulkheads and barbette armour for the Warspite, 
and at a third side belt armour is being made for the same 
vessel. A Rotherham firm has secured a big order for railway 
tires for Monte Video, and for the same place a Sheffield works 
is making a good tonnage of steel. The Niger State Railway 
authorities have placed an order here for 31,200 Stuart keys. 
One firm has a contract for steel for Delagoa Bay, and at 
another a large number of axles is being made for Inchicore, to 
the order of the Great Southern and Western Railway Company. 
For Australia a considerable quantity of steel is being made, for 
South Africa tool steel, and to the order of the India-office 
a booking similar to the last-named has been taken. Other 
contracts include files for Rangoon, steel for Yokohama, and 
railway buffers for Bombay. Steel requirements are also being 
met here for Santos, Valparaiso, and the United States, three 
firms supplying the tonnages asked, and for Rangoon and Cal- 
cutta a large number of wheels and axles is being made. A 
quantity of steel wire is in hand on a Birmingham order, and a 
heavy tonnage of rivets, to be used in connection with the con- 
struction of naval oil fuel tanks at Portland, has been placed 
with a Sheffield firm. 


Raw Materials. 

There has, of course, been practically no business done 
in the local Derbyshire and Lincolnshire pig iron markets nor 
in East and West Coast hematite iron. The Whitsuntide holi- 
day was ostensibly the cause of this, but as a matter of fact lack 
of buying, except of a hand-to-mouth description, has become 
quite a normal state of affairs. Ultimately this must have the 
effect of bringing down prices, and even now Derbyshire forge 
has touched as low a point as 64s. 6d., with foundry only 2s. 
or 2s. 6d. higher, though Lincolnshire quotations have been 
maintained at their level of about 3s. or 4s. better. All the iron 
makers can turn out is at once consumed on forward contracts, 
but as these expire they are not being renewed until the markets 


South Yorkshire steams being 13s. 3d. to 14s., and best Derby- 
shires 12s. 6d. to 13s. per ton at pit. It is stated that an attempt 
is being made by collieries in South Yorkshire and Derbyshire 
who produce coke to form an association to contro! prices, and 
thatit is to be worked on similar lines to the Steam and Gas Coal 
Associations. Since the beginning of the year prices of blast 
furnace coke have been on the down grade, present values being 
about 5s. per ton lower than four or five months ago. Outputs 
have increased in far greater proportion than the consumption, 
and it is stated that the policy of the new association will be to 
reduce outputs as much as possible by not drawing the ovens so 
frequently. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE feature of the iron trade of Cleveland is the con- 
tinuance of the already long period of dullness in the matter of 
new business. 
employed on current contracts and are likely to be so for a con- 
siderable period ahead, the fact remains that new orders are 
not coming in to'replace the old in anything like a satisfactory 
manner. The slackness has been due in no small measure to 
the prolongation of the war in the Balkans, which caused @ lack 
of confidence. The termination of the war should now lead 
to the release of a large amount of capital that has been locked 
up in consequence of fears of serious international conflict. 
With such capital once more put into industrial investment 
trade activity promises to revive, and there is good reason to 





become more settled. Coal prices still keep very hard, best ; 


believe that many delayed orders in almost all branches of 
industry will be 0 Bor before long. Under such circumstances 
traders are disposed to take a more cheerful view of the outlook, 
but as yet no actual improvenient can be reported. In the 
pig iron trade of the Cleveland district legitimate business is also 
having to contend with the sinister influence of speculators in 
warrants. The struggle between the “bulls” and “ bears ”’ 
is still going on, and another upward movement has had no 
influence on genuine trade ; but it may be taken as an indication 
that the speculative account is at last in process of being squared, 
and a settlement is now expected by the end of the month. 
In the meantime the Cleveland pig iron trade continues stagnant. 
The market was re-opened on Wednesday after the holideys, 
but not a single transaction was reported. No. 3 G.M.B. 
Cleveland pig iron is put at 68s. f.o.b., No. 1 at 70s., No. 4 
foundry 67s., No. 4 forge 65s. 6d., and mottled and white iron 
each 65s., all for early delivery. On Wednesday warrants 
advanced to 69s. 3d. cash buyers, which is the highest price 
named since the spring of 1900. 
Hematite Pig Iron. - 
Very satisfactory and encouraging accounts continue 
to be given of the East Coast hematite branch of the staple 
industry. The trade of the Northern district is one of great 
steadiness, and makers are not disturbed by the operations of 


| speculators, as is the case in ordinary Cleveland pig iron. On 


all hands makers are experiencing a full demand for their iron 
and their output, which is heavier than has been the case fora 
few years, is all going into prompt use. A large amount of 
hematite pig iron is now required for steel works, and, although 
the production has recently been increased by the blowing in of 
two additional furnaces, it is not more than sufficiént to meet 
current requirements. In consequence of the holidays the 
furnaces have been run on short blast this week. There is very 
little iron available for this month’s delivery, and 81s. 3d. has 
to be peid for mixed numbers ; but there are sellers over June 
at 8ls., and for delivery further ahead no difficulty would be 
experienced in placing orders at 80s. 6d. 


Iron-making Materials. 

The foreign ore trade has been dull throughout the 
week. There has been a large amount imported under current 
contracts, but the amount of new business has been negligible. 
Market rates, after having been based for some time on 2ls., 
ex-ship Tees, for Rubio of 50 per cent. quality, have fallen to 
20s. 6d., and it is reported that one or two small lots of best 
Rubio were bought at even a little below the latter quotation. 
Coke is steady and firm with a heavy consumption. Medium 
blast furnace kinds stand at 24s. 6d. delivered at works. 


Manufactured Iron and Steel. 

All branches of the manufactured iron and steel trades 
are in @ most healthy condition, and there is every prospect of 
a busy state of affairs for some time to come. Several of the 
large iron and steel works were closed down on Saturday last 
over the Whitsun holidays, and in the meantime ironmasters 
took advantage of the opportunity to effect repairs and altera- 
tions. Work was resumed on Wednesday. There is full em- 
ployment availeble, with scarcely any exceptions. In the bar 
trade the works have good contracts in course of execution, with 
the prospect of a continuance of activity. Steel makers are 
exceedingly busy, and especially those engaged in the production 
of shipbuilding material. The quotations all round are fully 
maintained. Common iron bars are £8 15s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; packing iron, £6 1l5s.; iron ship angles, 
£8 lds.; engineering angles, £8 15s.; iron ship pldtes, £8 to 
£8 2s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron ship and 
girder rivets, £9 15s.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; steel bars, 
Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, £8 5s.; steel 
boiler plates, £9 5s.; steel ship angles, £7 17s. 6d.; steel engineer- 
ing angles, £7 17s. 6d. to £8; steel sheets, heavy doubles, £9 to 
£9 2s. 6d.; steel sheets, heavy singles, £8 15s. to £8 17s. 6d.; 
steel joists, £7 7s. 6d. steel hoops, £8; steel strip, £8, all less 
24 per cent. f.o.t. Heavy steel rails are £6 12s. 6d. to £6 1is.; 
and steel railway sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast 
iron chairs are £4 15s.; cast iron pipes, 1}in. to 2in., £6 2s. 6d. 
to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d. 
10in. to l6in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. 
to £7 12s. 6d., f.o.r. at makers’ works. Iron and steel galvanised 
corrugated sheets are easier, owing to over-production. The 
quotation for sheets, 24-gauge, in bundles, is £12 15s. f.o.b., 
less the usual 4 per cent. 


Shipbuilding and Engineering. 

These trades are full of work, and are likely to remain 
so over the whole of this year. Some of the shipyards were 
only closed over the week-end for the holidays, operations being 
resumed on Tuesday morning. Builders have an abundance 
of work on their books, and contracts are being pushed on with 
all speed. Though it is well known that builders cannot 
guarantee delivery of any further tonnage for many months, 


| there are numerous inquiries for shipping. Osborne, Graham 


and Co., of Sunderland, have received from British owners an 
order to build two steamers of the Monitor type. These vessels 
will be duplicates of the Hyltonia, which is one of the corru- 
gated-sided vessels built under the patents of the Monitor 
Corporation of Newcastle. Altogether there are ten vessels 
of this type either built or on order. The ship repairing trade 
continues satisfactory. The engineering industries are well 
engaged both on home and foreign account. Marine engineers 
are extremely busy, and have orders enough to keep them fully 
occupied for at least six months in most cases. Boilermakers 
and bridge builders are also very busy. 


Coal and Coke. 

Business in the coal trade has been restricted, chiefly 
by the holiday influence. Supplies are rather more plentiful. 
Quotations, however, are fully firm for all grades. The renewal 
of gas coal contracts makes but little progress, only a few having 
been fixed up this month. Best qualities of Durham gas coals 
are quoted about 16s. per ton f.o.b., and seconds at 15s. 3d. 
For this week there is a little more coking unscreened coal on 
the market, but the quotation remains at lds. 6d. to 16s., and 
smalls at 15s. A fair demand for bunker coals is reported, 
and ordinaries are firm at 14s. 9d. to 15s. 3d., with best qualities 
at 15s. 9d. An enormous tonnage of cokes is being produced, 
prices being as firm as ever. Foundry.coke is 27s. 6d. per ton, 
furnace coke 24s. 6d., and gas coke 18s. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business Quiet in Warrants. 
THE Glasgow pig iron warrant market has still been 





While all the furnaces and works are actively | 


subject to the influence of the “ bear ’’ squeeze in Cleveland 
| iron, and the holidays have also had a depressing effect on 
| business. Comparatively little iron has accordingly changed 
| hands, and there has been the continuance of the disparity that 
has for some weeks been observable regarding the relative 
cash and three months’ prices of iron. Cleveland warrants 
| have been done since last report at 67s. 74d. to 68s. 104d. cxsh, 
and 61s. 6d. to 61s. 8d. three months. Consumers have been 
purchasing iron in small quantities to meet only their more 
pressing wants, and this policy is likely to be continued until 
the present deadlock in the market comes to an end. It is 
perhaps rather significant as to the present state of business 
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that while the quantity of Cleveland iron brought into Scotland 
has been smaller than usual, a proportion of the arrivals has 
been going into store instead of being forwarded direct to con- 
sumers’ works, There thus can be little doubt that the volume 
of business has been to some extent arrested. The cash price 
of Cleveland iron is higher, it is believed, than it would be if the 
market were in a normal condition, and this state of matters is 
exercising an adverse influence on the business in raw iron at 
the moment. 


The Scotch Pig Iron Trade. 

The holidays are credited with having to some extent 
curtailed the demand for Scotch pig iron for use outside Scotland, 
and it is certain that buyers have been showing less than the 
usual interest in the business. Deliveries to local consumers 
under contract are reported to be on a fairly satisfactory scale, 
but the fresh demand has been quiet. There are ninety-two 
furnaces in blast in Scotland, compared with ninety-three last 
week and fifty-nine at this time last year. Prices do not show 
much difference from those current a week ago, but any change 
that is noted has been in an easier direction. Govan and Monk- 
land are quoted f.a.s. at Glasgow, Nos. 1, 74s. 6d.; Nos. 3, 73s.; 
Carnbroe, No. 1, 77s. 6d.; No. 3, 73s. 6d.; Clyde, No. 1, 79s. 6d.; 





No. 3, 74s. 6d.; Calder, Summerlee, and Langloan, Nos. 1, 80s.; 
Nos 75s.; Gartsherrie, No. 1, 80s. 6d.; No. 3, 75s. 6d.; Colt- 
ness, No. 1, 98s.; No. 3, 80s.; Eglinton, at Ardrossan or 


Troon, No. 1, 7 No. 3, 74s.; Glengarnock, at Ardrossan, 
No. 1, 8]s.; No. 3, 76s.; Dalmellington, at Ayr, No. 1, 75s.; 


No, 3, 73s.; Shotts, at Leith, No. 1, 80s.; No. 3, 75s.; Carron, 
at Grangemouth, No. 1, 8ls.; No. 3, 76s. per ton. The ship- 


ments of Scotch pig iron were 3605 tons foreign and 1514 coast- 
wise, the total of 5119 tons being 480 tons less than in the corre- 
sponding week. The aggregate shipments since the beginning 
of the year amount to 93,482 tons, which is 10,657 tons less than 
the quantity dispatched in the corresponding period of last year. 
Inquiry from abroad has not improved to the extent that was 
anticipated, but the demand may yet show some expansion 
before midsummer, although it is admitted that the general 
trade, not merely with our Colonies and Dependencies but with 
most foreign countries, is disappointing. 


Hematite Pig Iron. 

The market for hematite warrants has continued 
quiet, with little or no fresh demand manifesting itself. Cum- 
berland warrents are nominally 79s. for delivery f.o.b. Cumber- 
land ports. A large consumption of Scotch hematite pig iron 
is proceeding, the output being about as extensive as ever, and 
it is understood that makers have still important obligations as 
to delivery under existing contracts. The price of Scotch hema- 
tite is 85s. for delivery to local consumers, but new contracts 
are comparatively scarce. 


Finished Iron and Steel. 

The position of the finished iron and steel trades has 
not altered to any very material extent during the past week. 
In the steel trade there is no actual lack of work. The makers 
give very smart delivery, however, compared with what they 
were able to do some time ago, and they are making a sensible 
reduction in the contracts on hand. As regards shipbuilding 
material, the new orders coming forward are not equal in amount 
to those that are being dealt with at present, so that a quieter 
state of business may not be very far away. The present 
movement among the shipyard workers for further advances 
in wages is causing some uneasiness and may possibly lead to 
some arrestment of the progress now being made with the manu- 
facture, and in this way the work in hand may take longer to 
finish than is at present contemplated. The important fact, 
however, is that fresh contracts are getting of less importance, 
and this points in the direction of a quieter state of trade in the 
not very distant future. It is satisfactory to note, in these 
circumstances, that there is a fairly good export inquiry for a 
variety of steel goods. For joists, bars, boiler plates, and general 
structural material there is a pretty wide export demand. 
There is a considerable relaxation of prices for shipment, emount- 
ing for steel goods to from 12s. 6d. to 22s. 6d. per ton. There 
has been little or no improvement in the malleable iron depart- 
ment, although it appears that there has been rather more inquiry 
in the last few days. The intervention of the holidays, it is 
felt, may have deferred the fixing up of business in connection 
with the more promising inquiries experienced in some directions. 
At the same time, foreign competition appears to be on the 
increase, and in order to obtain a share of the orders available 
considerable reductions are being submitted to ir prices, which 
for export are in cases 20s. to 22s. 6d. per ton for iron goods 
below the home rates. The tube trade is becoming quieter, so 
that it is not without difficulty that some of the works are kept 
in operation. 


Engineering and Ironfounding. 

There is in the different sections of the engineering 
trades a good supply of work. This is particularly the case in 
the marine engine department. Locomotive builders are also 
well employed, and the general trades have good employment. 
In some branches of the toolmaking trades there is not quite.so 
much demand. Makers of a variety of auxiliary appliances are 
busy. Some trouble regarding wages is being experienced in 
the ironfounding branches, and the leaders of the men are making 
an effort to have the wages equalised in the heavy and light 
departments. 


The Coal Trade. 

There has been an active business in the coal trade since 
last report, for while shipments are back to some extent it is 
evident that this has resulted from interruptions to the move- 
ment of vessels caused by recent stormy weather rather than from 
any falling away in the demand. Collieries are generally well 
supplied with orders. There is little change in prices. Best 
qualities of round coal are without alteration forexport. Splint 
and hard coal of all descriptions as well as dross are firm. The 
ordinary kinds of house coal for home use, however, are now 
selling at slightly easier prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff and Neighbouring Districts. 

Mvuca shortage of supplies has been occasioned during 
the past week owing to the strikes caused by the non-unionist 
question. The business offices were closed for the Whitsun 
holidays, and there were no steam coal transactions. Following 
were nominally the closing prices :—Steam coal: Best Admiralty 
large, 22s. 6d. to 23s.; best seconds, 22s. to 22s. 6d.; seconds, 
21s. to 22s.; ordinaries, 20s. to 2ls.; best drys, 21s. to 22s.; 
ordinary drys, 19s. 6d. to 20s. 6d.; best bunker smalls, 15s. 
to 15s. 6d.; best ordinaries, 14s. 6d. to 15s.; cargo smalls, 13s. 9d. 
to 14s. 6d.; inferiors, 13s. to 13s. 9d.; washed smalls, 15s. to 
15s. 6d.; best Monmouthshire black vein, large, 20s. to 20s. 6d.; 
ordinary Western Valleys, 19s. 6d. to 20s.; best Eastern Valleys, 
18s. 6d. to 19s. 3d.; seconds, 18s. to 18s. 6d. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 18s.; 
No. 3 Rhondda, large, 18s. 6d. to 19s.; smalls, 15s. 6d. to 16s. 6d. 
No. 2 Rhondda, large, 16s. 6d. to 17s. 6d.; through, 15s. 6d. to 
l6s.; No. 2 smalls, 13s. to 13s. 6d.; best washed nuts, 17s. to 
17s. 6d.; seconds, 16s. to 17s.; best washed peas, 15s. 6d. to 
l6s.; seconds, 14s. to 15s. Patent fuel, 24s. to 25s. Coke: 
Special foundry, 32s. to 32s. 6d.; good foundry, 29s. to 31s.; 
furnace, 25s. to 27s. 6d. Pitwood, ex ship, 20s. 9d. to 21s, 


Newport (Mon.). 

Owing to the Whitsun holidays the steam coal trade 
was at a standstill. Following are the closing prices :—Steam 
coal: Best Newport black vein, large, 19s. 9d. to 20s. 3d.; 
Western Valleys, 19s. 3d. to 19s. 9d.; Eastern Valleys, 18s. 3d. 
to 19s.; other sorts, 17s. 6d. to 18s.; best smalls, 14s. to 14s. 6d.; 
seconds, 13s. to 14s. Bituminous coal: Best house, 18s. to 
19s.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 22s. 6d. to 23s. 
Pitwood, ex ship, 20s. 9d. to 21s. 


Swansea. 


During the past week trade was quiet in coal and | 


patent fuel, and the collieries being idle for the holidays there 
was very little business done. The following quotations are 
the latest :—Anthracite coal: Best malting, large, 22s. to 24s. 
net ; second malting, large, 19s. to 20s.; big vein, large, 16s. 
to 18s., less 2} per cent.; red vein, large, 13s. 9d. to I4s. 6d., 
less 2} per cent.; machine-made cobbles, 22s. to 23s. 6d. net; 
Paris nuts, 23s. to 24s. net; French nuts, 23s. to 24s. net ; 
German nuts, 23s. to 24s. net; beans, 16s. 6d. to 19s. 6d. net ; 
machine-made large peas, lls. 3d. to 13s. net ; rubbly culm, 
9s. 3d. to 9s. 6d., less 2$ per cent.; duff, 6s. to 6s. 6d. net. Steam 


coal: Best large, 19s. 6d. to 21s., less 24 per cent.; seconds, 
16s. 3d. to 17s., less 24 per cent.; bunkers, 15s. 6d. to I6s., less 
2} per cent.; small, 13s. 6d. to 15s. 6d., less 24 per cent. Bitu- 
minous coal: No. 3 Rhondda, large, 19s. to 20s., less 24 per 
cent.; through and through, 16s. 6d. to 17s. 6d., less 24 per 


small, I4s. 9d. to I6s., less 25 per cent. Patent fuel, 


2$ per cent. 


cent.; 
2Is. to 22s. 6d., less 
Iroa and Steel. 
Pig iron: Mixed numbers hematite, 79s. cash and 
Middlesbrough, 68s. 2d. cash and 62s. 9d. month; 
cash and month; Welsh hematite, 86s. 6d. to 
87s. 6d. dd.; East Coast hematite, 86s. c.i.f.; West Coast hema- 
tite, 86s. 6d. c.i.f. Steel bars: Siemens, £5 12s. 6d. per ton; 
Bessemer, £5.12s. 6d. per ton. Rubio iron ore, 20s. td. to 21s. 


month ; 
Seotch, 74s. 


Tin-plate. 

Latest quotations :—Finished black plates, £10 15s. 
per ton; galvanised sheets, 24 g., £11 15s. per ton. Block tin, 
£230 cash and £221 three months. Copper, £69 17s. 6d. cash 
and three months. Lead: English, £19 per ton; Spanish, 
£18 10s. per ton. Spelter, £25 10s. per ton. Silver, 28d. per oz 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 30th. 

Tue blast furnaces of the Eastern, Central, Western, and 
Southern States have during the past week booked orders for 
fully 100,000 tons, and are now negotiating for an additional 
supply of 50,000 tons, especially in basic and Bessemer. In 
many instances contracts were placed at a slight shading below 
previous figures. An improvement in prices is generally pre- 
dicted because of the fact that consumers are far from being 
properly supplied. The Steel Corporation is turning out 45,000 
tons of products per day, and its theoretical capacity is 47,000 
tons. Its new business this month has averaged 41,000 tons 
per day. Structural material is going to purchasers quite 
rapidly | as the railroads have overcome difficulties in shipments. 
The structural peoplé are now figuring upon some 30,000 tons 
of material, which will probably be placed next week or soon 
after. The Pennsylvania has asked for tenders on plates for two 
steel ferry boats and five car ferries calling for 5000 tons of steel. 
Ohio mills are booking orders for galvanised sheet at 2 dols. 
a ton below the official list. A large volume of business is in 
sight in all lines and immense expenditures by the railroads are 
expected, notwithstanding the severe restrictions placed u 
railroad management by some recent reckless legislation. he 
copper market is strong under moderate buying and consumers 
are buying extensively of electrolytic. For a day or two 
there has been a slackening of demand from foreign sources. 
The consumption of tin is heavy and deliveries for the month 
are estimated at about 4000 tons. In tin-plate all mills are 
in arrears on deliveries, and are working full time to catch up 


New York, May 7th. 

QuITE a volume of prospective business is held in check 
just at present in view of anticipated reductions in plates and 
structural material. There is much difference of opinion in 
trade and manufacturing circles over the probable effect of tariff 
changes. One important fact must be kept in view in sizing 
up the situation, viz., the impending expansion of the steel 
industry through the building of new plants. Facilities for the 
production of crude steel will be et expanded. Premiums 
have already disappeared never to return. Sheet bars can also 
be had in abundance at official prices. Four plants aggregating 
fifty open-hearth furnaces are to come into operation in the 
Pittsburgh district between now and June 15th. Sheet mills 
recently completed are offering sheet steel at concessions. 
There is much business in sight, especially in plates and shapes, 
and a very few weeks will reopen a period of activity in those 
products. Large consumers of pig iron have concluded that a 
little delay at this time can be safely indulged in. Concessions 
have been made in Lake ores which will tend to weaken pig iron 
quotations. Prices are a little off all along the line. Con- 
cessions are also being made in coke. The bar mills are running 
to capacity, but premiums are exceptional, as consumers have 
bought far ahead. It is only for — shipment that premiums 
in any product can be had. The railroad demand for bridge 
work continues quite active, and for construction work it is 
not backward, one recent order being for 7000 tons for a city 
hall being built in San Francisco. Copper exports for Apri! 
were 8000 tons less than for March, the April exports being 
33,824 tons. Both foreign and domestic buyers are purchasing 
only small lots this week. 








LAUNCHES AND TRIAL TRIPS. 


Acapi4, hydrographic service steamer; built by Swan, 
Hunter and Wigham Richardson, Limited ; to the order of the 
Canadian Government ; dimensions, 170ft. by 33}ft.; engines, 
triple-expansion ; constructed by builders ; launch, May 8th. 

SAGOLAND, single-screw steamer ; built by Earle’s Shipbuild 
ing and Engineering Company, Limited ; to the order of the 
Angfartygo Aktiebolaget Tirfing, of Goteborg; dimensions, 
430ft., 53ft. lin. by 28ft. llin.; to carry iron ore and grain, &c.; 
engines, triple-expansion, 28in., 454in. and 76in. by 54in. stroke, 
pressure 180 lb. per square inch ; launch, May 8th 

WESTERDYK, steel screw steamer; built by Irvine’s Ship- 
building and Dry Docks Company, Limited ; to the order of 
Holland-America Line, of Rotterdam ; dimensions, 470ft. by 
53ft. by 41ft. 7}in.; engines, quadruple-expansion, 27}in. 
374in., 55in., and 84in. by 60in. stroke, pressure 215 1b. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, May 7th. 

Wascana, steel screw steamer; built by Sir Raylton Dixon 
and Co., Limited; to the order of Mr. Ragnvald Blaksie1, 
on behalf of the Aktieselskabet ** Asker,” Christiania ; dimen.- 
sions, 393ft. by 52ft. 6in. by 30ft.; to carry 8000 tons on a light 
draught ; engines, triple-expansion, 25}in., 42in., and 70in. by 





8.S.AnpEs, mail and passenger liner; built by Harland anq 
Wolff, Limited, Belfast ; to the order of the Pacific Steam 
Navigation Company ; dimensions, 600ft. by 67ft., and will be 
about 15,300 tons gross ; engines, triple-screw, combinati ion of 
reciprocating and turbine ; launch, May 8th. 

Carron Heap, steei screw steamer; built by Irvine’: Ship. 
building and Dry Docks Company, Limited; to the order 
of Ulster Steamship Company, | Limited, Belfast ; dimen. 
sions, 295ft. by 40ft. 2in. by 20ft. 6in.; engines, triple-exps sion, 





204in., 33in., 54in. by 36in. stroke, serene! 180 Ib. per sjuare 
inch ;: constructed by Richardsons, Westgarth and Co., Liniited ; 


launch, May 10th. 








CATALOGUES 


CaR AND GENERAL INSURANCE Company, Limited.—A little 
brochure containing five coloured pictures by Mr. A. Forestier, 





illustrating such early steam vehicles as Cugnot’s car of 1770 
and Church’s carriage of 1832 has been sent to us by this com. 
pany. The prints are very well done and ac curately represent 
the ** motor cars ”’ illustrated. 


CrossLeyY Broruers, Limited, Manchester.-T'wo catalo vies 


| recently issued by this firm relate to the new type Crossley vax 


engines with patented “ variable admission’ governing var 


| and the Crossley throttle-governed small horizontal gas and 


petrol engines. 








s 








48in. stroke, arene 180 Ib. ad square inch ; constructed by 
Richardsons, Westgarth and Limited ; launch, May 7th. 





The former has several special features, ine!ud 
ing the extension of the bed to the rear end of the eylinde: and 
a simple form of variable admission governing. The first of 
these features is also contained in the small engines, but the 
governing is effected by varying the amount of the gas mixture 
passing into the cy linder by means of a throttle valve in the inlet 
port. The method of governing in both cases is illustrated by 
means of sectional drawings. 

Brown, Bay.ey’s Steet Works, Limited, Sheffield.—'| \,\ix 
company has recently issued a quite remarkable album of 
coloured pictures illustrating different processes in the ma:u- 
facture of its products, tires, axles, springs, and so on. ‘Ihe 
pictures are reproductions from oil paintings by W. Luker, jun.. 
and they have caught with astonishing skill the spirit of the stec! 
works. Such difficult subjects as “Tapping a Siemens fur- 
nace" and “ Forging under the Press,” with their wonderful! 
play of light shade and brilliant colouring, have been dealt wit|,. 
in the former of the two pictures mentioned the “ pyrotechnic 
display "’ so familiar to steel works managers is handled with 
greet skill, and in the latter the illumination of the men from tly 
glowing mass of metal is admirable. 


? 








Conrracts.—The Sheffield Corporation has accepted the 
tender of the Brush Electrical Engineering Company for the 
supply of twenty-five double-deck tramcars with top covers and 
four-wheeled trucks. The Coventry Corporation has accepted 
the tender of the same firm for the supply of five double-deck 
tramcears with four-wheeled trucks. 


Tue NATIONAL Puysicat LABORATORY.—The annual meetin, 
of the General Board of the National Physical Laboratory wa- 
held recently at the rooms of the Royal Society, when the report 
and accounts for the year 1912 and the statement of work for 
1913 were presented and approved for transmission to the 
President and Council of the Royal Society. In former yeur- 
this meeting has usually been held at Teddington during the 
month of March, and has been combined with an inspection of 
the Laboratory by the members of the Board. In consequence 
of a change in the financial year the annual inspection will in 
future be held at a later date. This year it is to take place on 
Thursday, June 26th, when Mr. A. J. “Balfour will open the new 
buildings recently erected. These buildings complete a scheme 
initiated in 1909 to provide laboratories for Metallurgy and 
Optics, with administrative offices, at an estimated cost vo! 
£30,000, exclusive of equipment. Of this sum the Treasury 
undertook to provide £15,000, on the understanding that tl.- 
remainder were forthcoming from other sources. In 1910 the 
late Sir Julius Wernher subscribed £10,000 for the erection v1 
the Metallurgy Laboratory, and on learning lately that the 
actual cost had exceeded the sum available by £936 Lady 
Wernher defrayed the deficit. To secure the further sum 
necessary for the completion of the scheme, and to obtain funds 
for the equipment of the buildings, an Additional Funds Com 
mittee, of which the late Sir William White was chairman, was 
appointed during 1912. In its report this Committee states that 
the Royal Commissioners for the Exhibition of 1851 had given 
a donation of £5000 to the building fund, thus completing with 
the gift from Sir Julius Wernher the £15,000 required to meet the 
Treasury grant. Help towards the equipment has been received 
from many sources, including a number of the City Companies. 
The Committee, however, points out that considerable sums are 
still necessary to provide adequately the equipment which ix 
essential for the proper development of the work. The block 
of buildings for Opties and administration is now nearly com- 
plete, and it is to open these that Mr. Balfour has promised to be 
present on June 26th. The report of the Laboratory for the 
year 1912 has just been issued. 


THe InstituTION OF ELEcTRICAL ENGINEERS.—-We have 
received the following list of scholarships and premiums which 
have recently been awarded hy the Council of the Institution : 
Scholarships :—The Council has awarded two Salomons Scho!er- 
ships of the value of £50 each, one to Mr. Grahame George 
Dawson, of University College, London ; and one to Mr. Robert 
Burleigh, of the City and Guilds (Engineering) College, South 
Kensington ; and a David Hughes Scholarship of the value of 
£50 to Mr. John Harsant Lee, of King’s College, London. 
Premiums :—The following premiums for papers have been 
awarded by the Council this year. In accordance with pre- 
cedent, in deciding upon these awards, the Council has not taken 
into account papers contributed wholly or in part by members 
of Council :—The Institution Premium, value £25, to Mr. A. b. 
Hadley, for his paper ‘‘ Power Supply on the Rand.” Tir 
Ayrton Premium, value £10, to Mr. F. H. Whysall, for his paper 
“The Use of a Large Lighting Battery in Connection with 
Central Station Supply.” The Fahie Premium, value £10, 

to Mr. A. J. Aldridge, for his paper “ Practical Application oi 
Telephone Transmission Calculations.” The John Hopkinson 
Premium, value £10, to Dr. E. Rosenberg, for his paper “ Sel!- 
synchronising Machines.” The Kelvin Premium, value for this 
year £21, to Messrs. C. C. Paterson, E. H. Rayner, and A. Kinne~ 
for their paper on ‘‘ The Use of the Electrostatic System for the 
Measurement of Power.” The Paris Premium, value £10, to 
Mr. J. 8. Peck, for his paper ‘‘ Earthed v. Unearthed Neutra! 
on Alternating-current Systems.” An Extra Premium, valu: 
£10, to Mr. M. Solomon, for his paper ‘ Yellow Flame Arcs, 
and an Extra Premium, value £5, to Dr. A. C. Michie, tor his pe per 
““The Formation of Deposits in Oil-cooled Transformers. 
Students’ Premiums :—A Students’ Premium, value £10, to Mr. 
H. R. Constantine, for his paper ‘‘ Time Limits.” A Students 
Premium, value £10, to Mr. J. Hacking, for his paper “ Phasiny 
Out of Alternating-current Apparatus.” A Students’ Premium. 
value £5, to Mr. C. H. Goulden, for his ag * Low and Mixed - 
pressure Turbine Plants.”” A , value £5, 
to Mr. 8. N. C. K. Whitehead, for his perre, Individual Electri: 
Driving in a Modern Weaving Shed.” A Students’ Premium. 
value £5, to Mr. P. Grice, for his paper “ Heating and Cooling 
of Electrical Machinery,” and a Students’ Premium, value £5, 
to Mr. A. T. Robertson, for his paper ‘“‘ Winding of Electrice! 
Machinery.” 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue iron market in some branches has been more 
lively this week than last, and there was a little more stiffness 
in quotations for several articles that had been showing a declin- 
ine tendency. At the Diisseldorf ’Change on May 2nd basic 
bars were quoted M.114 to M.118 p.t.; heavy basic plates, 
M.128 to M.133 p.t.; boiler plates, M.138 to M.148 = sheets, 
M.135 to M.140 p.t.; but, owing to the reserve of consumers 
wit!) regard to forward purchases, there has been an inclination 
on the part of producers to take lower rates, and bars are known 
to have been offered at M.112 p.t. The Siegerland Iron Ore 
Syndicate has recently prolonged the agreement with the 
Upper Silesian blast furnace works concerning supplies of iron ore 
for « further three years. The activity of the blast furnace 
works has continued strong. Good accounts come in from the 
Luxemburg-Lorraine iron-producing districts, the position of 
ithe pig iron market being remarkably firm, while the finished iron 
industries, though still fairly well engaged on orders of previous 
date, complain of a want of forward contracts, and there was just 
a little less stiffness felt in prices. 


The Iron Market in Silesia. 

Makers of iron and steel can boast of being well occu- 
pied in all the principal trades. Although both dealers and 
consumers are rather disinclined to place orders of weight for 
forward delivery, the tone is firm both in raw and manufactured 


iron. 


Production of Pig Iron. 

According to official accounts given by the Union of 
German Iron and Steel Masters, the output of pig iron in Ger- 
many, including Luxemburg for April, 1913, was 1,587,300 t., 
compared with 1,628,190 t. in March, 1913, and 1,451,404 t. 
in April, 1912. Output in the different sorts of pig iron was ax 
follows :—Foundry pig, 298,712 t., compared with 272,691 t. 
in April, 1912; Bessemer, 24,255 t., compared with 37,129 t.; 
basic, 1,014,572 t., compared with 940,886 t.; steel and spiegel- 
cisen, 208,169 t., as compared with 155,580 t.; forge pig, 41,592 t. 
compared with 45,118 t. in April, 1912. Production during the 
period from January Ist to April 30th this year was 6,317,715 t., 
compared with 5,620,174 t. in the same period last year. 


Austria-Hungary. 
The serious lull that has been in evidence for some 
time past in the iron and steel trade continues, and business of a 
speculative kind is naturally quite out of the question, the dis- 
turbing influence of the Balkans situation being more keenly 
felt here than in any other country. The position all round 
is certainly very weak and depressed. 


The Belgian Iron Industry. 

Trade was slow on the iron and steel market last week, 
and at some establishments there was an actual want of em- 
ployment. Plates are very weakly called for, prices move 
rapidly downwards, and, although concessions are willingly 
granted, the mills cannot succeed in obtaining sufficient contracts 
to keep up a lively occupation. Heavy plates have decreased 
to £6 2s, p.t.; medium sorts are quoted £6 6s. to £6 8s., and 
sin. plates stand at £6 10s. p.t. Almost the same state con- 
tinues in bers, the number of orders received being very small, 
while quotations do not exceed £5 10s. p.t. At the end of last 
week the prices of German competitors were a little more firm, 
and this has caused Belgian makers to contemplate a rise of 
Is. to 2s. p.t. for next week. Pig iron continues remarkably 
tirm. During the short period of the general strike in Belgium 
output was higher than demand, but stocks were low, and so 
prices were not influenced by the temporary increase in supplies. 
There is no business being done in scrap iron, and there has 
also been @ marked abatement in demand for semi-finished 
steel, while a good business has been done on foreign account at 
94s. p.t., free Antwerp. Home prices are 119. 50f. p.t. for ingots 
and 127f. p.t. for billets. 


Firmness in the French Iron Trade. 

The steady advance in the price of coke has brought 
about a further stiffening tendency on the crude iron market, 
although the output shows an improvement. Compared 
with the same period last year the present production of pig iron 
is, on an average, 1800 t. per day higher, and prices likewise show 
an advance of 10f. to 17f. p.t. There are about 14 blast furnaces 
in course of construction, and some of these are nearing com- 
pletion. Consumers in finished iron are placing comparatively 
few orders of weight, and this has induced makers to grant con- 
cessions in a number of instances. In the Nord Department 
Belgian competition is especially keen in all descriptions of 
plates, and bars and sectional iron are depressed. The basis 
of quotation for plates of 3mm. has gone down to 220f. 
to 2301. p.t.; even on the Paris market 240f. to 250f. p.t. is 
reported to have been taken, while in January 270f. to 280f. p.t. 
was quoted. Orders in bars have recently been placed at 
177.50f. p.t., while some time previously 180f. to 200f. p.t. 
were quoted in the Nord. On the Paris market bars have been 
reduced 5f. to 10f. p.t., whereas prices in the Ardennes and 
the Marne Department have been well maintained. Girders 
are strongly inquired for, and have therefore shown considerable 
firmness in price ; 240f. to 260f. p.t. is the price generally quoted. 
Rails and hoops also continue in good call at stiff rates. The 
tendency on the French coal market is all in an upward direction. 








_ Tue Instirution oF AUTOMOBILE ENGINEERS.—A neat 
little book containing the programme of its forthcoming visit 
to the United States has been issued by the Institution of 
Automobile Engineers. The party leaves Tilbury Dock on 
the steamship Minnewaska to-morrow morning, the 17th inst., 
and is.due to arrive in New York some time on Monday, the 
26th inst. The places to be visited include, in addition to New 
York, Pittsburg, Indianapolis, Detroit, Saulte Ste Marie, Cleve- 
land, Buffalo, Providence, Bridgeport, New Haven, and Hart- 
ford. At each place there is something interesting to be seen, 
and the arrangements made by both the Institution itself and 
the American Society of Automobile Engineers appear to have 
heen excellently conceived and made. The business part of 
the trip—the reading and discussion of papers—will take place 
in the saloon of @ passenger steamer on Lake Huron. The 
party reaches New York on its return journey on June 14th. 


LIVERPOOL AND District AMATEUR WIRELESS ASSOCIATION. 
~The usual fortnightly meeting of the above Association was 
held at 56, Whitechapel, Liverpool, on Thursday, May 8th. 
here was a large attendance. Members had been invited to 
bring some piece of apparatus for exhibition, and discussion, 
and this request was well responded to. There was also Morse 
code practice, elementary and advanced. The next meeting 
will be held at the same café on Thursday, May 22nd, at 6 p.m., 
and will be of a similar character. We may state that this 
Association is open to persons of any age and of either sex, 
and that the subscription is 5s. per annum. Its objects are :— 
lo bring together persons interested in the subject of wireless 
telegraphy ; to have discussion, lectures, exhibitions, &c.: 
to have Saturday afternoon visits to works likely to be of interest 
to the members ; to purchase apparatus for the use of the 
members as funds permit ; and to have eventually a central club 
with @ complete outfit. All information may be obtained from 
the Hon, Secretary, Mr, 8. Frith, 6, Cambridge-road, Crosby. 
Liverpool. 3 


| tional tubes D, connecting the steam drum A with a chetnber E 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings, 

Copies of Specifications may be obtained at the Patent-office Sale | 
Branch, 25, Southampton-buildi hancery-lane, W.C., at 8d. | 
each, | 
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The date first given is the date of application ; the second date at | 
the end of the abridgment is the date of the advertisement of the 
pt of the plete Specification. | 
Any person may, on any of the grounds mentioned in the Acts, | 
within two months of the date given at the end of the abridgment, gine 


notice at the Patent-office of opposition to the grant of any Patent. | 
| 
| 





STEAM GENERATORS. 


7939. April 16th, 1912.—IMPROVEMENTS IN STEAM 
RATORS, Russel Aitken, 116, Piccadilly, S.W. 

A is the upper weter cylinder, B are the water tubes, C is one | 
of the lower water cylinders, D is the grate, and E is the outlet | 
flue, An air-heater is provided, which consists of an inner | 
wall F and outer wall G connected by cross-plates O. The | 
heater thus contains a number of parallel passages H and J. | 
The passages H are open at the bottom and communicate with 
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the openings K, through which pass the products of combustion, 
and at their ee 4 ends the passages H communicate with the 
outlet flue E. The passages J are cut off from the flue E by 
the walls L, and have air openings M at their upper ends. 
At their lower ends the passages J open into an air duct N leading 
below the furnace. In the passages H pipes may be arranged 
for heating the feed water and tubes may be arranged for 
superheating the steam.—April 23rd, 1913. 


8850. April 15th, 1912.—Warer-tuBE Borer, Sir C. A. 
Parsons, K.C.B., Heaton Works, Newcastle-on-Tyne, 
and §. S. Cook, Turbinia Works, Wallsend-on-Tyne. 

The steam drum A is connected by means of water tubes, 

B to two lower water drums, C between which the fire-grate is 

arranged. On the left-hand side of the figure are shown addi- 


within the lower drum C, these additional tubes being provided 
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for the purpose of pre-heating the boiler feed water before it is 
passed into the drums C and evaporated in the water tubes B. 
Superheat is imparted to the steam by passing it from the 
steam drum A through a series of superheating tubes F arranged 
transversely to the tubes B. The tubes F are not only inter- 
meshed with the tubes B and D, but are arranged in close proxi- 
mity thereto, and in this way the mutual heat radiation between 
the tubes prevents the superheating tubes from attaining 
an excessive temperature when the flow of steam through them 
is diminished or entirely discontinued.—A pril 23rd, 1913. 


INTERNAL COMBUSTION ENGINES. 


April 13th, 1912.—CarBureTror ror INTERNAL Com- 
BUSTION ENGINES, Fritz Diirr, 22, Haiisserstrasse, Heidel- 
berg, Germany. 

—— the suction stroke of the motor piston a vacuum is 
produced above the piston A so that the atmospheric pressure 
below pushes it — and causes it to strike the lower edge 
of the air valve B. The fuel inlet valve C is simultaneously 
lifted so that fuel from the duct D enters the space E and flows 
through the duct F to the atomising nozzle G, where the jet 
of fuel is excentrically struck by a jet of air from the ducts H 
in such a manner that each jet of air carries away a portion of the 
fuel, so that the jet of fuel is already divided into smallr paticles 
within the nozzle G and mixed with air. The air jets impart 
to the mixture of air and fuel a whirling motion. Consequently 
the particles of fuel are separated from each other when leaving 
the nozzle G and when entering the mixing chamber above the 
piston A. Atmospheric air flowing in through apertures J is 
then added to the mixture. The amount of this additional 
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air is regulated by rotating the valve B by means ofthe handle K. 
When the air valve B is shut to a certain amount the admission 


of additional air is diminished by a partial superposition of the 
— L and J and the distance between the lower surface 
of the valve B and the piston A also diminishes, so that the fuel 
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inlet is throttled. The ratio of air and fuel remains constant 

in all positions of the air valve, from the full admission of air 

to the full throttling of air.—April 23rd, 1913. 

23,041. October 9th, 1912.—An ImpRovED ARRANGEMENT 
or Two-sTROKE CycLE INTERNAL CoMBUSTION ENGINES 
ror Surps, B. E. D. Kilburn, Chancery-lane Station Chambers, 
High Holborn, London, W.C. 

A is a propeller shaft, upon which is built the main propelling 
engine B. An auxiliary engine is provided at C. Between the 
two engines B and C is arranged a pump cylinder group 
having two scavenging pump cylinders E, E and two high- 
pressure pumps F and F. The shaft of the pump group is 
provided at each end with clutches G and H so that it can be 
coupled to the main engine B or to the auxiliary engine C, or 
simultaneously to both. The shaft of the auxiliary engine is 
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further provided with a clutch J by which~some auxiliary 
machine—for instance, a dynamo K—can be driven. The 
second propeller shaft L has its engines and machines coupled 
to it in the same manner. A centrifugal pump M is shown by 
way of example as being coupled to the free end of its shaft. 
All the pressure chambers N of the scavenging and charging 
air pumps can be connected together by the valve P, and the 
compressed air pipes Q of the high-pressure air pumps aro also 
connected together, so that the compressed air can be used in 
all combustion cylinders, independently of the place in which 
it is produced.—A pril 23rd, 1913. 


AERONAUTICS. 


25,877. November 11th, 1912.—IMPROVEMENTS IN AERIAL 
Macuines, Louis Blériot, 56, Boulevard Maillot, Neuilly- 
sur-Seine (Seine), France. 

A set of four longitudinal! members A are connected together 
by means of uprights Band cross-bars so as to form a kind of 
spindle-shaped boat suitable for receiving at its front the seat 
for the airman, as well as the operating or controlling paris. 
At the back there is provided an engine D and a screw propeller 
F, and on each lateral face a wing F. A set of three longitu- 
dinal members G are arranged and connected together by means 
of uprights and cross-bars in such a manner that one of them 
forms a kind of landing support. In front of the frame formed 
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by the members A is 9 part H, which can be folded round the 
cross-bar and then utilised as a foot-plate. The part is made 
of transparent material, and should be rounded at its pcint. 
A sub-division is made of the members G so that the portion 
situated at the back of the seeting frame or boat can be separated 
from the other portion. The front portion of each of the upper 
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longitudinal members G is made so as to bring it below one of 
the ribs of the corresponding wing. ‘lhe ribs of each wing 
are sub-divided so that each is in two parts. One part can be 
folded down relatively to the other, and thus brought alongside 
the latter.—April 23rd, 1913. 


PUMPING AND BLOWING MACHINERY. 


20,602. September 10th, 1912.—-IMPROVEMENTS IN CONNECTION 
with VALVEs FoR Pumps, Norman Dickson, 10, Friends- 
road, Croydon, Surrey. 

During the suction stroke the fluid is brought into the pump 
from the passages A, B, and C past the inlet valve D through 
the openings E and into the cylinder. During the compression 
stroke the fluid passes back through the openings E through the 








passages F, past the delivery valve G, into the valve chamber 
H and thence by passages J and K into the delivery of the 
pump. It will be seen that if the block L is rotated in its seat 
until the passages B and J are interchanged the flow of the fluid 
will be from K to A, #.e., the flow is reversed.—A pril 23rd, 1913. 


DYNAMOS AND MOTORS. 


6550. March 16th, 1912.—IMPROVEMENTS IN AND RELATING 
TO THE TRANSFORMATION OF DrrEcT CURRENTS, Aktien- 
gesellschaft Brown, Boveri and Cie, of Baden, Switzerland. 

In the diagram the arrows near the field windings indicate the 
direction of the fields and the arrow heads placed on the lines 
representing the field coils represent the direction of the currents. 

The motor A to be driven by energy from high-voltage direct- 

current mains B is mechanically coupled by the shaft C to the 

dynamo D which supplies energy to low-voltage mains E. 

The motor A is provided with three field windings F, G, and 

H, F being fed from the high-voltage supply as a series winding 

and G a reverse or negative compound winding from the dynamo 

D. The third winding H is a shunt winding fed from the 

dynamo D, and acts to assist the winding F. A shunt exciting 

winding Lis provided for the dynamo D. In operation by meens 

of a switch K high-tension current is supplied to the motor A 
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and its field winding F. This causes the motor to start with 
a high torque, due to the series coils and effects rotation of the 
dynamo D. The winding H now begins to become excited 
from this dynamo and to assist the winding F, first strengthening 
the series excitation and subsequently outgrowing the same. 
If power be now taken from the dynamo side it will cause 
mechanical power to be absorbed from the shaft C from the 
motor A, which in operation will draw more current from the 
high-voltage mains and will result in a stronger excitation of 
the motor field through the winding F. This would of itself 
reduce the speed of the motor, but the action is prevented by 
means of the reverse winding G carrying the low-voltage current 
of the dynamo, which reduces the excitation of the motor field 
as the winding F tends to increase it. By suitable design of 
these three field windings constancy of the dynamo E.M.F. 
can be obtained. There are four other illustrations.—A pril 23rd, 
1913. 


SWITCH GEAR. 


15,776. July 5th, 1912.—ImMPROVEMENTS IN AND RELATING 
to Execrric Swircnes, The British Thomson-Houston 
Company, Limited, of 83, Cannon-street, London, EC. 
and John Malcolm Wallace, of 24, Warwick-street, Rugby. 

This invention relates to electric switches and more particularly 
to the type of switch in which the contacts are submerged in 




















ou or other insulating fluid and the movement of the movable 
element is accelerated by the use of springs. The object of 
this invention is to improve and simplify the construction of 


vessel and B the movable contact carrying rod. This rod is 
provided with a curved casting C, which is engaged by the ends 
of laminated leaf springs D and E, the outer ends of which bear 
on projections F formed on the sides of the vessel. These springs 
exert a force on the moving element and cause the contacts to 
separate very rapidly, the shock being taken up by the dash-pot 
G. The springs are arranged on rocking levers so that the pres- 
sure is entirely taken off the moving element when the oil vessel 
is removed. By this arrangement there is no danger of the 
mechanism being injured from shock when trying the switch 
before raising the oil vessel into position.—April 23rd, 1913. 


TESTING AND MEASURING INSTRUMENTS. 


943. January 13th, 1913.—IMPROVEMENTS IN OR RELATING 
Tro Hot-wrrE EL LecrricaL MEASURING INSTRUMENTS, 
Siemens Brothers and Co., Limited, of Caxton House, 
Tothill-street, Westminster, 8.W. 

This invention has reference to electrical measuring instru- 
ments of the kind in which the measurements are derived from 
a wire heated by the current to be measured, which wire has 
what is termed a compensating wire usually arranged parallel 
therewith. K is the compensating wire and H the actual 
measuring wire, or “ hot wire,” as it is usually termed, whilst 
F is an improved tension spring arrangement therefor. D is 
the pivot or spindle carrying the needle D' and F' is the spring 
for keeping the operating or bridge wire in engagement with the 
pulley of the needle in the ordinary way. The converging ends 
of the wires K and H are attached to a movable plate or yielding 
support P, which is near one corner of the base plate M. This 
support extends above the edge or diameter of the plate, and is 
carried by a resilient strip G secured to a projection or small 
bracket piece N of the base plate M. One or more rather long 
bent spring blades F, which are likewise secured to the projec- 
tion N, press with their free ends against the plate P. In the 
present case there are two such blades springs, the attachment 
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for the wires H and K being midway between their ends. Thus 
the ends of the springs have a comparatively large range of 
motion, and hence the small variations in the lengths of the 
wires will only produce a very slight alteration, if any, in the 
tension applied to the wires. At the opposite corner the base 
plate M is provided with two lugs L' and L, which project on 
opposite sides of the plate, the compensating wire K being 
attached at Z to the lug L, whilst the hot wire H is attached at 
X to the lug L'. Thus the compensating wire lies across the 
edge or diameter of the base plate M, its two points of attach- 
ment K', Z being arranged so that they lie at equal distances 
on opposite sides of the base plate. Any disturbing strain on 
the compensating wire K is thus prevented, since should a bend- 
ing of the plate occur, the movement of the point Z is compen- 
sated for by that of the point K’, or practically so. The steady- 
ing or damping device comprises a vane E fitting more or less 
closely inside e box or casing A secured to the instrument in any 
convenient way. This vane is mounted fast on the axle or 
spindle D of the indicator, and follows the motions of the needle, 
working to and fro with an angular movement in the casing A. 
The resistance of the air in the latter exerts the desired cushion- 
ing or damping effect. ‘The chamber A may be arranged behind 
the base ae as shown or between the dial and base plate or 
otherwise.—A pril 23rd, 1913. 


MISCELLANEOUS. 


26,443. November 18th, 1912.—ImproveMENTS IN MEANS 
FOR SETTING THE TiminG GEAR OF ELEcTRICAL IGNITION 
Systems, John Edwin Sturgeon, of 10, Norse-street, 
Troyeville, Johannesburg, Province of the Transvaal, 
Union of South Africa. 

The present invention relates to improvements in means for 
setting the timing gear of electrical systems of gas or oil motors, 
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and particularly to the timing gear of motors on automobiles. 
A is the magneto driven by the train of wheels B shown in 
broken lines from the pinion C on the main shaft of the engine. 
On the spindle of the magneto is secured the plate D carrying 
one contact piece E provided with an adjustable contact point 
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contact point H. The contact piece G lis free to oscillate 
about the point I, and is provided at the end opposite to the 
contact point I with an insulated pad K. L is the ring which 
fits over the end of plate N of the magneto, so that it maby be 
rotated thereon. The ring is provided in the particular ay 
illustrated with an internal projecting arcuate piece O, against 
which pad K contacts during about half a revolution of tho plate 
D, thereby breaking the contact between points F and 4 
8 is an arm which extends from the ring T and connects it to the 
levers and handle constituting the mechanism for shiftin 
seid ring. In the construction shown the invention is carried 
out by forming the arm 8 with a strap U, which encircles the 
ring L and may fit into a groove V therein. By such means ge 
a bolt W the strap may be rigidly connected to the ring. Upon 
loosening the strap, and without disconnecting arm § thie ring 
may be turned relatively to any position desired to adjust the 
time of ignition.—A pril 23rd, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,054,726. Water-TuBE Borer, B. Warren, Mobile, Iq. 
Filed October 14th, 1911. 

The boiler is made up of four units, each comprising a pair of 
drums. A bank of tubes connects and communicates with these 
drums, and a masonry column surrounds the tubes. Tho 
columns are closed at either end by the drums and provide heat- 
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ing chambers. Communicating flues are arranged between the 
columns and provide with them a tortuous passageway. Pri 
mary communicating connections are fitted between the first 
and second pairs of the units, and secondary communicating 
connections between the first and fourth units. There are two 
claims. 


1,055,611. CONVERTIBLE ENGINE AND Compressor, J. S. 
Clarke, East Cleveland, Ohio.—Filed November 20th, 1911. 
The apparatus has a number of radially disposed engines and 
a crank shaft operatively connected with them. A pair of 
valves is arranged in the head of each engine cylinder having 
springs and adapted to operate separately for compression 
purposes. There is mechanism to convert the parts into a 
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motor comprising a cam slidable on the shaft and means to 
actuate the valves in each of the heads. This consists of a rod 
operatively engaged in the cam and actuated thereby and 
rotatable shafts having arms engaged by the rod and arms 
engaged with the valves to move the latter to and from their 
seats against the pressure of the springs. There are four claims. 
1,055.880. Hypro-rexpLosive Motor, A. V. Custer, Marple, 
England.—Filed September 28th, 1912. 

The motor comprises the combination of an explosion chamber 
provided with an electrical igniting means, with a turbine, and a 
pipe continuous with the explosion chamber and leading directly 
to the turbine. This pipe is curved in such manner as to form an 
elbow at its lowermost part for the retention of a plug of water. 
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A return pipe leads from the turbine to the first-mentioned 
pipe at a point above the elbow and at the side remote from the 
explosion chamber. Means are provided for exhausting the 
products of combustion from the turbine as well as means for 
renewing the supply of water comprising tho water plug. ‘There 








this type of switch, In the drawings A represents the oil 


F and a second contact piece G provided with a corresponding 


are two claims, 
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EARBOUR WORKS IN THE TRIPOLITAINE. 
No. I.* 
TRIPOLI. 
(By our Italian Correspondent.) 

uz town of Tripoli stands on a natural bay 
1} niles broad and penetrating for about half a mile 
the rocky coast, which latter is of the same cal- 
jus formation us may be seen in the surface 
; of the great oasis and in the smaller oases of 
The harbour is sheltered to the 


ints 
car 
rock 
Janz and Zavia. 


woke the so-called “‘ harbour” from its sleep of 
centuries. Landing stages for the purposes of the 
occupation were required at a moment’s notice, and 
a number of these were built with great rapidity, 
some temporary and some permanent, by the military 
and naval authorities, the State Railways, the 
Customs-house officials and the port of Genoa, as well 
as by private companies and commercial houses 
contracting for the unlading of the commissariat and 
other stores. The most important of these erections 





is that on which the train runs, made by the railway 
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entrance. This will be bounded on the opposite side 
by a smaller pier running out from the land in a N.W. 
direction from the Karamanli tombs. The harbour 
will be furnished with all necessary accessories, 
including graving docks and hauling slips. The 
extent of the scheme can be gauged from the plan 
—Fig. 1—for which I am indebted to the courtesy 
of 8.E. On. Bertolini and of the Director-General of 
the works at Tripoli, Comm. Riveri. 

The undertaking is by no means insignificant. 
For this reason it was decided to divide it into different 
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castward by the promontory of Tagiura, while a long 
reef running from $.E. to N.W. and jagged into 
points just awash offers a somewhat meagre protec- 
tion against the heavy seas which roll in from the W., 
N.W. and N. Thus the landing is rendered difficult 
and often impossible for days together. Such a 
drawback was, however, not serious enough in the 
eyes of the late proprietors to warrant the output of 
energy to overcome it, and the port accommodation 

















Fig. 2-GOLIATH CRANE AT PORTA NUOVA 


ld been long represented by a pre-historic looking 
nole about 500ft. long, aptly dubbed ‘‘ The Turkish 
Rockery,” and a little pier about 300ft. long. This 
bore the name of the Molo dello Sparto on account 
of its serving for the lading of that grass, which 
constitutes one of the chief exports. 

The arrival of the Italians in the autumn of 1911 





* No, 1. appeared May 16th, 


Fig. 1—TRIPOL! HARBOUR 


department and having two arms branching from the 
now restered Molo dello Sparto, each arm extending for 
about 300ft. into water of from 2 fathoms to 2} 
fathoms depth. 

But to enable Tripoli to enter the lists as a military 
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periods, and the contract for the first of these .was 
assigned to the firm of Edoardo Almagia, who had 
tendered for the sum of £160,000. The work, which 


| represents but a small part of the whole, consists in 


and civil factor in the Mediterranean, improvements | 


on a large scale were essential. Seven weeks after 
the landing of the troops a squadron of civil engineers, 


accompanied by the representatives of four Italian | 


firms of specialists in harbour work, was sent over to 
Africa by the Government, and began the preliminary 
operations of taking soundings and testing the 
qualities of the local stone. This was found to be, 
in the case of the Gargaresch material, of an unduly | 
friable nature with a resistance to compression of | 
only 569 Ib. to 996 lb. per square inch ; but the fact | 
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Fig. 3—BREAKWATER—SECTION 


of the quarries being only 5} miles distant was in | 
its favour, especially having regard to the difficulty | 
of carrying stone from afar in a country then infested | 
by the enemy. Its adoption within certain limits | 
was therefore resolved upon, while the stone from the | 
CGheran quarries, which shows a resistance to com- | 
pression of 2830 lb. to the square inch, was to be used | 
later on as soon as its working should be rendered | 
possible by the military occupation of Zanzur. 

With regard to the new harbour, it was agreed | 
that the principal defence, that against the N. and | 
N.W. gales, must consist of a breakwater of great | 


length having for its basis the Spanish Fort, and for | care. 


the construction of the first quay of 492ft., together 
with 2165ft. of mole from the Spanish Fort_to the 
second emergent hummock of rock, where an arm 
bends back in a §.S.E. direction, so as to afford 
greater shelter to the anchorage for small coasters. 
The first block was laid on August 29th, 1912, and 
up to the present date the progress made is about 
900ft. of the mole from the land end and over 400ft. 
from the seaward end, since building is conducted 
simultaneously at both extremities. . 

One of the first difficulties encountered by the 
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Fig. 4—BREAKWATER—SECTION 


| contractors was in the disembarking of their cranes, 


where the same troubles of shelving beach and rough 
seas were experienced as those through which the 
railway authorities passed in the landing of their 
locomotives—see THE ENGINEER, May 24th, 1912. 
The Gargaresch quarries had next to be linked up 
by railway to the Spanish Fort ; and the three months 
expended on this process cannot be considered exces- 
sive. Cuttings had to be dug to a depth of 50ft. 


|and an embankment thrown up against the sea, 


while further delays were caused by the discovery of 
important Roman tombs which the Government 
insisted on having preserved with the most scrupulous 
Works were built in three places :—At the 


its foundations the line of sunken rocks already | quarries, at Porta Nuova and at the harbour. In 
mentioned. Built in a N.E. direction it will terminate | the first-named place—Figs. 5 and 6—besides putting 
in an arm turning to the S.E., whose extremity will | up the necessary cranes and steam rock crushers, 
mark the edge of the western shoal which flanks the | accommodation for the workmen had to be made 
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and wells bored for drinking water. The 
works are used for the making of the 
of cement concrete. Here two automatic mixers 
—Fig. 7—were set up, as well as a “ Goliath” 
crane—Fig. 2—necessary for the handling of the 
blocks. Repairing shops were made and fitted with 
steam plant, sheds for the locomotives were run up, 


| 
| 


together with cement and coal depots, dormitories, | 


offices and telephone plant. 
electricity, while electric pumps extract the water 
from the sub-soil. 

The harbour works, which seem dominated by a 
great travelling swing “ Titan’ crane—Figs. ll and 12, 


The lighting is by | 


second | formed of artificial masses built up to 9.8ft. above 
blocks | 


sea level, while the inner portion is composed of large 


| stones and hewn blocks and is surmounted by masses 


of concrete 13ft. long disposed lengthways. On these 
the breakwater is built, having a thickness of 9. 8ft. 
and rising 19.6ft. above sea level. The calcareous 
bottom thinly covered with seaweed forms an excel- 
lent foundation, and on this the concrete masses are 
laid directly, the spaces being filled with sacks of 


| pure cement, while to compensate the differences 


of height caused by the uneven base, blocks are made 
of a uniform length but in three different heights of 
6.2ft., 5ft., and 3.3ft. This process, which at first 


——— - — 
— 


mixture possesses a specific weight of 2.29 and a eg 
sistance to compression of 2390 lb. per squaro inch 
For the concrete 9.8 cwt. of cement mortar js mixed 
with 35.314 cubic feet of rubble. Tho blocks 
are made by pouring machine-mixed concrete anq 
extremely fluid grout into wooden chain-hound 
moulds. When made they are ranged in long lines 
—Fig. 9—under the “ Goliath” bridge crano, which 
handles them and loads them on to the trucks, 4 
locomotive—Fig. 10—running on a 3ft. gaugo they 
hauls them over the mile which separates the works 
from the breakwater. 

The quay will be made in water having a de)th of 














Fig. S-GARGARESCH QUARRIES 











Fig. G-GARGARESCH QUARRIES 











Fig. 7—CONCRETE MIXERS AT 


PORTA NUOVA 
































Fig. 8—-BUILDING CONCRETE CAISSONS 














Fig. 9-CONCRETE BLOCKS READY FOR USE Fig 


page 554—act also as a building yard for the armoured 
concrete caissons—Fig. 8 and Figs. 13 and 14, page 
554. These huge boxes, measuring 39.3ft. by 
19.6ft. by 14.7ft., are launched like ships, and after 
being ballasted are towed out to their places in the 
breakwater, placed lengthwise in position, and sunk 
by filling the water-tight compartments with cement 
concrete. By this means monolithic masses of about 
700 tons are obtained. 

The method adopted in the construction of the 
breakwater is shown in the sectional drawings— 
Figs. 3and 4. The section is composed of two parts, 
of which the outer one, 19.6ft. in breadth, is entirely 


seems unnecessarily complicated, has its reason in 
the bad quality above referred to of the Gargaresch 
stone, which necessitatei the limiting to the utmost of 
its use for foundations. The standard dimensions 
of the concrete blocks are 13ft. by 6.3ft. by 6. 2ft., 
and the weight is therefore about 30 tons. This weight 
can be lifted by the ‘“‘ Titan” crane with its 44. 2ft. 
arm, its other arm of 52.5ft. serving for the smaller 
masses of 25 tons. 

As lime and puzzolana are not found in the Tripoli- 
taine, slow-setting Portland cement is exclusively 
used for the mortar, in the following proportions : 
Sand, 35.314 cubic feet ; cement, 11.80 cwt. This 





. 10—TRAIN OF 





CONCRETE BLOCKS 


34 fathoms so as to permit of the mail boats tying up to 
it. It will be built of concrete blocks faced jwith 
masonry in the part above sea level and finish! 
off at the angles with hewn blocks of Sardinian granit©. 

The depths in the inner harbour now range up to 
5} fathoms, but after the dredging the minimum ill 
be 4 fathoms. The channel will have a depth ot 
5 fathoms and the sandbanks will be removed. The 
rock underlying the sand will also be taken away ‘° 
as to render the harbour fit for vessels of deep drauglit. 

The part of the breakwater now being built as a 
protection against the worst winds, enclosing about 
200 acres of harbour, will be finished, weather per- 
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ting, in July, while the remainder of the under- 
iz comprised in the present programme will be 
completed by the end of October. 

it may be interesting to add here the wages tariff 
in force before and after the Ttalian occupation of 
Tripoli. The compiler is the eminent railway engi- 
necr, Ing. Luigi Luiggi :— 


mut 
taki 


Average daily Government 
wages before tari 
talian now in 
occupation. force. 
Native. European. 
Lire. Lire. Lire. 

Ordinary labourer 0.80 to 1.50 a 34 ae oe 
picked labourer 1.20 to 2 aes. eee, LG 
Bricklayer, first class .. 4 to 5 a ree 
Bricklayer, second class St63:300.... 8 .+ aos ae 
Carpenter, first class 4 Ley, ere 10 
Curpenter, second class. 3 a es Se, ae 
Blacksmith, first class. . 4 pi est oe 
Blacksmith, second class 2 ee ere ae, 
Woman or boy ca OTRO: i. Ao. ee Ses 
Horse and cart with man 5 lOto 12 
Camel with man... .. 1.50 3 
Donkey with man at Oo. 0 2 
Unloading goods in sacks 

or bales per ton “ae 3 ae 5 
Unloading voluminous 

yoods, straw, wood, 

XC. oe ee oe o. 4 ne 6 
Unloading machines up 

to 3 tome «+ <a» | os - a3 15 
Unloading motor cars 

and like — ~* 50 


Unloading ‘horses ‘and 
oxen, per head... a-- 
The following are the prices of the principal build- 
ing materials before and after the Italian occupation : 
Before After 


2.50 to 5 


Occupation. Occupation. 
Lire. Lire. 
Tripoli lime in powder per quintal 
nearly 2 ewt. eT oe er 2.50 7 upwards 
Sand, comprising transport for 1} 
miles per cubic metre.. ..  .. 2.50 10 to 12 


tubble from Gargaresch a) ae 5 ea 8 to 10 
Stone in square pieces of 12in. by 
Gin. by Gin, per 1000 ..  w. Se. 10 
Local bricks per 1000 "Oe 
Masonry in Gargaresch stone with 
local lime and sand, per cubic 


50 to 60 
80 to 160 


metre oe oe oe oe oe ee 14 
The same in brickwork, per cubic 

metre ee ee es ee ee oe 24 
Exeavation work per cubic metre 1.60 to 2 
Idem in water .. =. «ss “es «» 5 





PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner. ) 
No. VIII * 

My first article from India began with some remarks 
anent the difficulties of imposing modern sanitary 
arrangements on the million Indian inhabitants of 
this low-lying island city, and I promised to revert to 
the subject. 

There is at present a water supply, from lakes on 
the Mainland, of about 30 gallons per diem per head of 
the population. This should suffice under ordinary 
conditions, but, unfortunately, the amount of 
deliberate waste is very great, with the result that 
there is some difficulty in making the supply go round. 
The Corporation has, however, now sanctioned the 
necessary expenditure for a new 50in. main from 
Tansa Lake, which will be capable of supplying 
about 20 million gallons per day. The bringing of 
this water to the city presents many interesting and 
instructive features, but there are few special, or 
rather distinctive, points about it, and I theretore 
propose to occupy the space at my disposal with 
some notes regarding the drainage and sewerage 
system. 

Last year the death-rate of Bombay was 39-77, 
against 35-69 in 1911, although the deaths from 
plague, the great scourge of the city, decreased from 
1006 in 1911 to 1717 in 1912. Cholera increased 
the number of deaths in 1912 by 1667, and other 
scourges made even greater headway. In the face 
of such records it is easy to understand the importance 
and magnitude of the subject of drainage, but the 
difficulties connected with it are not so easily appre- 
hended. Those of a physical nature are in themselves 
somewhat exceptional. What is now the site of Bom- 
hay was in the seventeenth century a number of islands 
separated by tidal swamps and creeks. Banking and 
filling and successive reclamations made the archipe- 
lago into one island, with much of the total area of 
22 square miles under sea level. Whatever system of 
drainage was adopted, ultimate pumping from deep 
sumps was inevitable, as no free outflow was possible. 
Then for the lower lying districts some means of 
raising the sewage had to be adopted. The result is 
« combination of the ordinary gravitation and the 
Shone systems, the whole being raised from the 
collecting sump by Worthington pumps and delivered 
into the sea. But here a confluence of tides and 
currents makes matters unsatisfactory, and the back- 
wash on to the island is a continual nuisance. The 
sumps are being deepened to provide a better fall 
into them, and new machinery to take the places of 
the present pumps is being erected. 

The following extract is from an able paper read 
recently by Mr. N. Maughan, drainage engineer for 
the city of Bombay, before a loce] society :— 


_ The main drainage of the Town and Island of Bombay as 
ay exists to-day is the result of the labours of several engineers 
who have from time to time advanced various schemes for the 
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collection, removal, and disposal of the sewage with the minimum 
of inconvenience to the inhabitants. 

The rapid growth of the city in the middle of the last century 
made it apparent that the question of providing an efficient 
sewerage system could not long be delayed, the method of dis- 
posing of the city’s refuse at that time being by means of an 
open drain or ditch commencing near the Crawford Market and 
terminating at Love-grove. This ditch received all the sullage 
as well as the bulk of the city’s refuse, and must have con- 
stituted an intolerable nuisance. 

This drain still exists, but as far as the northern side of Bellasis- 
road it has been arched over, and is now, as far as possible, 
reserved for storm-water only. 

In 1860 Mr. Tracey, the municipal engineer, prepared a4 
scheme for the drainage of Bombay and proposed to discharge 
the sewage into the harbour by means of two outfalls situated 
at Wari Bunder and Carnac Bunder respectively. This scheme 
received the sanction of Government in 1863, but was ultimately 
abandoned owing to Mr. Tracey’s death, and the subsequent 
agitation raised against the proposed outfalls. In 1866 Mr. 
Russel Aitken proposed that the sewage should be discharged 
at Colaba, a proposal that had previously been made by Mr. 
Ormiston, the first Port Trust engineer. This proposal was 
adversely reported upon by Mr. Robert Rawlinson, to whom it 
was submitted, and therefore remained in abeyance. Mr. 
Aitken, however, constructed a low-level sewer from Bellesis- 
road to Love-grove to intercept the sewage from the old main 
drain during the fair season, and this may be taken as the first 
step towards the adoption of Love-grove as the position for the 
sewage outfall. 

Captain Tulloch appeared on the scene in 1868, and advocated 
the separation of sewage and storm-water, and also was subse- 
quently led to the conclusion, though evidently with some 
reluctance, that the west of the island was the most suitable 
point for the discharge of sewage. 

In 1869 Government appointed a Commission to go into the 
whole question of the sewerage of the city, but for financial 
reasons little was done until 1877. 

In that year another Government Commission was appointed, 
which, in the following year, recommended the adoption of 
Major Tulloch’s scheme as modified by Mr. Rienzi Walton, the 
then Executive engineer to the municipality. This meant the 
commencement of the drainage system of Bombay as it exists 
to-day. Work was commenced in 1878, and by 1881 the main 
sewer from Carnac-road to Love-grove had been completed. 

In 1880 the present outfall was laid, and by 1886 the Clerk- 
road sewer, the Queen’s-road sewer, and the Mint-road sewer had 
all been built. The year 1893 saw the inauguration of the Shone 
system at Colaba, and this system was subsequently adopted 
for Mazagaon, Parcel, Chinchpokli, Agripada, and a portion of 
Malabar Hill. Thus has the main drainage scheme for Bombay 
been developed, the north of the island being at present prac- 
tically the only locality unprovided with a sewerage system. 
The quantity of sewage now dealt with daily by the pumping 
station at Love-grove averages in the fair season about 30 million 
gallons. This is pumped into the sea at all states of the tide by 
means of four triple-expansion Worthington engines and pumps 
each capable of lifting 15 million gallons per diem. The general 
configuration of the island and the extremely low level at which 
certain of the most thickly populated areas lie have rendered 
pumping a necessity, and it has been rightly decided to lift the 
sewage of the city at a single large pumping station situated near 
the site of the outfall. To this station the bulk of the city’s 
sewage is conveyed by gravitation alone. The Shone system 
was, however, decided upon for the localities already mentioned, 
as it was found necessary to lift comparatively small quanti- 
ties of sewage from these neighbourhoods into the main sewers 
gravitating to Love-grove. 

The Shone system is simply a method of pumping or lifting 
sewage or water from a lower to a higher level, and the fact 
that the ejectors work automatically and require very little 
skilled attention has done much to popularise the system. Air 
is compressed at a central air compressing station and forced 
through cast iron or steel pipes to the various ejector stations 
at which the sewage is to be lifted. These ejectors fill and empty 
alternately, the contents of the full ejector being forced by the 
compressed air to a high-level sewer through a rising or sealed 
sewege main. There are in all 17 of these ejector stations in 
Rombay, the compressed air being supplied from two air com- 
pressing stations, one at Colaba supplying the ejectors in that 
district, the other at Love-grove supplying all the remaining 
ejectors. The system has an unavoidably low efficiency, but 
this is to a great extent compensated for by the saving in the 
cost of the skilled labour that would be entailed were each station 
a separate self-contained pumping station requiring engine- 
drivers and cleaners. 

‘The -main sewers of the city, which carry all the sewage to 
Love-grove, are constructed of brickwork of ovoid or egg- 
shared section. The largest sewer, that from Clerk-road to 
Love-grove, is 8ft. by 5ft. 4in. in internal dimensions. This 
sewer is continued right through the heart of the city by way of 
the flats, Falkland-road, Khetwady 10th-lane, Khetwady 
Back-road, Dady Sett Agiary-lane, Girgaum Back-road, Shaikh 
Memon-street, Hornby-road, and Mint-road, finally terminating 
near the Town Hall. Its dimensions and gradients vary with 
the quantity of sewage it has been designed to carry off, the 
size diminishing considerably towards the head of the sewer, 
where it is 3ft. 9in. by 2ft. 6in. only. 

The cther main sewers of the city, all of which ultimately 
discharge into the trunk sewer just described, are those in Clerk- 
road, Ripon-road, Kamatipura, Queen’s-road, Cowasji Patel 
Tank-road, and Carnac-road. With the exception of the 
Cowasji Patel Tank-road sewer, which is 4ft. by 2ft. 8in., these 
sewers are all 3ft. 9in. by 2ft. 6in. 

The gradients were fixed to give a velocity to the sewage of 
2} per second, but it is doubtful whether in actual practice such 
a satisfactory velocity is obtained. The reason for this is due to 
the immense quantities of silt found in the sewers. This silt 
forms long banks in the sewers, which can only be moved for- 
ward by artificial means, and to effect. this purpose large wooden 
scrapers are periodically dragged through the sewers by means of 
powerful winches. It has been suggested that a great deal 
of the silt gets into the sewers through the brickwork of which 
they are constructed, but this theory will hardly hold water. 
An examination of the dried silt removed from the sewers shows 
it to be mainly composed of rather coarse gritty sand with 
charcoal and other ashes, the sand being of a nature that is 
nowhere found in the subsoil of Bombay. The real reason for 
the presence of the silt in the sewers is not difficult to find, as it is 
easily traced to the house connections. Large quantities are 
daily removed from the small catchpits constructed at the ends 
cf the open house drains, and it is impossible that this material 
could find its way into these drains except from the houses 
themselves. The common practice of cleaning brass and copper 
vessels by means of grit scraped off the surface of the maca- 
damised roads must therefore be held to be answerable for the 
immense quantity of silt in the sewers. Large catchpits on the 
main sewers and on some of the pipe sewers have been built to 
intercept and collect the silt and to facilitate its removal from 
the sewers, and from these catchpits alone some 75 tons of silt 
are removed weekly. 

It has been recently decided to erect a new pumping station 
at Love-grove, and in connection therewith powerful dredgers 
worked by electric power are being installed which, it is anti- 
cipated, will do much to free the sewers of the city of the silt, 
the removal of which now entails an unavoidable nuisance 
while the catchpits are being cleaned. 

The remaining sewers of the city consist almost entirely of 
stoneware pipes, varying from 8in, to 18in. in diameter, laid at 
gradients to give a velocity of 3ft; per second, 


In connection with the new dredging and pumping 








plant, a sea outfall of half-a-mile in length is being 
made. It is hoped that when carried so far out there 
will be no return to the beach. The new plant 
comprises bucket dredgers in duplicate worked by 
electric motors. By these it is hoped to carry off 
the silt and coarser matter from the sump, and so 
save a great deal of the trouble at present experienced 
in pumping operations. These changes will be 
effected in the course of a few months. 

But the other troubles remain. To force people 
to change their habits when these habits are religions 
tenets is no easy matter. Despite the water tap at 
his hand, the Indian prefers to draw his supply from a 
polluted well, often inside his insanitary house. 
It is well established that rats carry plague germs, 
and the authorities try hard to exterminate them, 
but there are many Hindus who will go to the rescue 
of a rat caught in a trap, believing it sinful to kill 
anything. If reasoned with, and asked whether he 
prefers the rat to die or his child, he simply replies, 
“Tt is all in the hands of Providence.” 

These are a few instances of the difficulties of the 
sanitary engineer in India, and particularly in 
Bombay. To try to force the position would be 
fatal. It must be won by slow education. 

A visitor seeing the Burning Ghaut for the first 
time at once asks why it is not removed, for it is in 
the middle of the finest part of Bombay. But if its 
destruction were attempted a Hindu rising would 
take place. Dead bodies are here burning all day in 
the open air, the fumes being carried over the town. 
The same question is asked on visiting the Towers of 
Silence, which are situated on the very finest site in 
the best residential suburb. 

India bristles with problems, but none of them are 
more serious than those presented to the sanitary 
engineer. 








SOME STATIONARY BRITISH DIESEL ENGINES. 
No, III.* 
THE WILLANS AND ROBINSON ENGINE. 


WE have already described the Diesel engine built 
by Willans and Robinson, Limited, of Rugby—see 
THE ENGINEER, October 27th, 1911—so that we need 
not say a great deal about the general features here, 
but shall deal with the minor details. This firm began 
the manufacture of Diesel engines in 1906 under a 
manufacturing agreement with the Diesel Engine 
Company of that date, the difference between this 
and the licence being that a firm working under the 
former is simply constructing the engines to the order 
and for the benefit of the grantor company, while 
the licensee constructs engines for its own benefit 
and for sale to its own customers. In both cases 
the licensor provides full working drawings and 
instructions to enable the other to overcome the 
difficulties of construction. In this case the working 
agreement has now lapsed, so that the Willans 
Company finds itself in the position of being in pos- 
session of all the information necessary to enable it 
to build Diesel engines without having had to pay large 
sums of money for that information. That the com- 
pany has made good use of its opportunities may be 
gathered from the fact that not only has it already 
received orders for seventeen engines this year, making 
some twenty-five to thirty under construction, but 
it has actually turned the tables and granted a licence 
to a Californian firm to manufacture under its 
instructions. The largest engines made up to the 
present has four cylinders 510mm. diameter and 
720mm. stroke, which gives 640 horse-power at 
187 revolutions per minute, while the firm can turn 
out, with various combinations of three sizes of cylin- 
der, a range of thirteen engines from 50 horse-power at 
250 revolutions per minute to 960 horse-power at 
187 revolutions per minute, the greatest steps between 
any two engines being from 500 horse-power to 
640 horse-power and from 640 horse-power to 960 
horse-power. All the engines are designed to work 
at a mean effective pressure of about 103 1b. per 
square inch, the actual mean of the four cards we 
show in Fig. 15 being 104-3 1b.; the excess is due to 
one of the cylinders carrying an overload up to 113 Ib., 
as the cards were taken before the engine had been 
tuned up. All the cards will be seen to show a fine 
combustion line. The fuel consumption in pounds per 
brake horse-power of three of these engines running 
under varying load conditions is given in the follow- 
ing table, from which it will be seen that the consump- 
tion increases by 58 per cent. from full load to quarter 
load. In the last column we give corresponding 
tests of a Mirrlees engine, which agree very closely. 





| | 
| Pe 
Load. Guarantee.| A. B. c. _ | Mirrlees 











| engine, 
10% overload .. mie 0.427 | 0.433 | 0.445 | — 
Full load | 0.47 0.44 | 0.435 | 0.446 | 0.45 
Bio ck 0.49 | 0.436 | 0.444 | 0.440 | 0.47 
ee 0.57 0.468 | 0.494 | 0.477 | 0.53 
a 0.76 0.696 | 0.678 | 0.682 | 0.7 








It is interasting to note that the consumption actually 
decreased from full to threequarter load in the case 
of two of the engines tested. 

Perhaps we may be forgiven if we again refer to 
the question of the best arrangement and number of 
fuel pumps, for Willans and Robinson, Limited, 
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give us an argument in favour of the single pump 
with distributor—see Fig. 20—for all the cylin- 
ders which we think is, for stationary engines 
at all events, a very powerful one. Their argu- 
ment is that if a separate fuel pump is fitted for 
each cylinder and something goes wrong with one of 
the pumps so as to put that cylinder out of action, 
the governor, having no reasoning powers, will 
automatically try to do its duty, and in a laudable 
attempt to obey orders and maintain the revolution 


engine, so as to give a larger volume of water space 
than would be possible with a casting, and we noticed 
that a good-sized inspection door is placed on the 
side of the cover where a view of the water side of the 
exhaust valve pocket can be obtained to guard against 
the formation of deposit in this hot spot. 

Trunk pistons are used, and they are machined to 
nearly dead size, then the gudgeon pin is driven into 
place by a machine which records the pressure 
actually required to get the pin home, by which 





speed will pile in the fuel in the other cylinders, 
which will result in each of them being overloaded | 
to the extent of 33} per cent. These makers contend | 







M.E.P. 102°5 | 


| 
| 





M.E.P. 101 





M.E.P. 107 





M.E.P. 113 








& 
Fig. 15—TYPICAL CARDS | 


that it would be better to stop the engine altogether | 
than to allow it to go on running under these con- 
ditions for a time, which might be amply long enough 
to cause serious trouble in the internal economy of 
the engine by the overload, especially when the normal 
mean effective pressure is as high as 103 lb. per square | 
inch. We think, however, that it is probable that | 
the three-legged action of the engine would soon call | 
the attention of the engineer to the fact that | 
something was wrong, and we prefer their argument | 
that a minute amount of wear in the valve of one of | 
the pumps would reduce the power of that cylinder, | 
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Fig. 16-WILLANS FUEL DISTRIBUTOR 


so that the others would then have to carry an | 
overload sufficient to make up for the deficiency. 
As the other arguments are fairly evenly balanced 
and as the single pump is cheaper we cannot 
help thinking that the views which we expressed in 
previous articles in favour of the single pump for 
marine work are also sound for stationary work. 

As regards the general outlines of the design, the 
well-known Continental practice of casting the cylin- 
ders with the A frame is adopted, and this has advan- 
tages from the point of view of manufacture as noted 
above. The covers of the smaller sizes have brass 





tubes expanded into the stud holes, as on the Hick ' air compressor is driven off the forward end of the 


|meter oil would be employed. 


means exact information is obtained as to the tight- 
ness of the pin and any indication of excessive tight- 
ness, which would lead to distortion of the piston, 


| entails the rejection of that pin till it has been reduced 


in diameter. When the pin is in place the piston is 
then ground so that the minutest deformation which 
may have taken place is removed, and the piston may 
be relied upon to be a good fit as it is put into the 
cylinder. By the way, it is annealed after rough 








ws — 


h--—— /30 - 
20~— 80 —|~ 


























Section thro Regulator 
on CC pote 


“THe Encinecer 


Mogigey terting Rosen 
es a 





— 


crank shaft by a pin carried on a@ flange which jg 
attached by turned bolts to a coupling on the shaft 
and this has been found to be a thoroughly satis. 
factory method of attaching this fitment, though 
whether it is cheaper than a pin turned solid with the 
shaft we are not able to say, and the shrunk.on pin 
should certainly be the cheapest of all. 

The overhead cam shaft is driven by a vertica] 
spindle with cast iron on phosphor bronze skew 
gears, and this spindle carries the governor aid the 
fuel pump—see Fig. 17. The ordinary arrang: nent 
of valves in the head with rockers on a fulcrum 
supported on the cover is adopted. This is one of 
| the few designs which we have come across in \ hich 
| the outer end of the fuel valve rocker is on the 3: side 
| of the shaft instead of above it—see page 545 and 
| this affords the simplest method of lifting the fue] 
valve; the other disposition of the lever woui:|, of 
course, depress the fuel valve unless fitted with -ome 
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Fig. 17—WILLANS FUEL PUMP 


machining. Up to 20in. diameter no _ special | 
cooling arrangement is used, but over that dia- | 
For the smaller | 
sizes the lubrication of the gudgeon pin is | 
obtained from a little foree pump, of which the | 


additional complications. It was in connection with 
this rocker that we were shown one of those little 
dodges which serve a very useful purpose without 
costing any money, and which from their very sim- 
plicity gladden the heart of the engineer. As is 





plunger acts as the suction valve, and this pump | well known, when the valve gear is all in place the 
delivers oil into a little lipped recess in the wall of | inner end of the rocker prevents a valve being lifted 
the piston just as it comes opposite the delivery | clear and either the whole of the valve gear has to 
pipe, which is conducted down in to the pin so that | be taken adrift or the inner end of the rocker has to 
the lubrication is absolutely positive; the cylinder | be disconnected to allow the valve to clear. In this 
walls are lubricated in exactly the same way, while | case the cover, instead of following the usual contour 
the main bearings have ring lubrication and the bottom | between the horns which carry the supports of the 





ends have centrifugal rings. 
of course, allows for an open engine and obviates any | 
difficulty with regard to excess of lubrication in the | 
cylinder. For the larger sizes foreed lubrication | 
is used. The construction of the top end of the | 
connecting-rod follows marine practice with adjustable 
brasses, which is somewhat unusual in Diesel engine | 

work where trunk pistons | 
are used. It would appear | 
to offer the possibility of 
taking out a liner to allow 
for wear without remov- 
ing the gudgeon pin, and if 
this can be done in prac- 
tice it would certainly be 
advantageous. The pre- 
vious practice was to fit 
an adjustable brass in a | 
square eye in the rod, but 
this, though cheaper, would 
certainly necessitate the 
taking out of the pin to 
enable an adjustment to 
be made. The main bear- 
ings are of the firm’s special 
white metal made by 
the “‘ Eatonia ” process, in 
which water cooling is 
employed to chill the metal 
in the moulds. This has 
the effect of producing a 
very close-grained metal which is capable of carrying 
very heavy loads, and we are informed that it has 
been successfully used to cure bearings which had 
been a constant source of trouble. That the chilling 
process has the effect of condensing the metal seems 
to be proved by the fact that a cubic inch of metal 
cast in the ordinary way weighs less than a cubic inch 
of the same metal cast by this process. The firm 
claims that not only does it employ a really good 
bearing metal, but that it improves that metal by 
this process of casting, so that bearing troubles in 
these engines ought to be unknown. The Reavell 


| 
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This type of lubrication, | rockers, has a fairly deep recess cast in it, as shown 


in Figs. 18 and 22, which allows the fuel rocker to be 
slewed over so far that the inner end is raised clear 
of the path of the valve so that nothing has to 
be disconnected beyond the bolts in the fuel 
valve cage; thus not only does the arrange- 
ment itself cost nothing, but money is actually 
saved by having the rocker solid instead of split, and 





























Fig. 18 


time is saved in dismantling. The cam shaft itself 
prevents a similar arrangement being made 
with regard to the fuel and exhaust valve 
rockers. The valves have cast iron heads cast direct 
on to steel stems and from sections of valves which 
have been cut up for inspection it can be seen that 
the joint thus made is a very perfect one, in fact, in 
some specimens it was impossible to see it, and no 
case of failure in service has arisen. Those who read 
the note on cam roller clearances in our issue of 
February 28th may remember that we pointed out 
that the straight part of the nose of a cam should be 
tangential to the clearance circle, and Willans and 
Robinson, Limited, have adopted a very neat plan 
for doing away with the necessity of a jump from the 
cam disc circle to this tangent by making the diameter 
of the disc equal to that of the clearance circle, but 
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striking it from a point nearer to the cam nose by an 
amount equal to the clearance, as shown in Fig. 19 ; 
thus the roller comes easily and without shock on 
to the straight and yet is bound to be clear of the 
rest of the disc. It is a rather curious coincidence 
that our remarks on cam form should have been made 
in connection with an engine built by this firm some 
time ago, but without any knowledge of their present 
method of dealing with 
the question. Two other 
little points are worthy of 
notice. The fuel pipe is 
fitted with a small air 
bottle just below the suction 
valve of the fuel pump to 
absorb the pulsations of the 
oil past the suction valve 
when the latter is lifted 
by the governor, as these 
pulsations have been found 
to be. objectionable. The 
valve box in the head of 
the main air bottle is here again cut out of a solid block 
of steel so that it can be made absolutely tight, and a 
non-return valve is fitted in addition to the control 
valves, so that if a pipe were to burst all the air would 
not escape from the bottle. 

We give herewith illustrations, reproduced from 
photographs, of two typical Willans-Diesel engines, 
and on page 345 sectional drawings of a four-cylinder 
engine. 





Ordinary 
Cam dsc crcle 


Fig. 19 


Thus we have four English firms building Diesel 
engines, all of them preferring the four-cycle to the 
two-cycle, presumably on account of its greater 
economy, while no trouble is involved in building 
cylinders large enough to give the maximum power 
required up to the present and no special arrangements 
are required for cooling the pistons, which is a desir- 
able simplification. Trunk pistons are fitted by all, 
though only one firm adopts the désaxé setting. 
Good and plentiful surface on the piston and the 
daily stoppage of the engine are relied on to keep the 
gudgeon pin in order. Only one firm makes the 
piston in two parts. Three of the firms make a 
practice of annealing the pistons after rough machin- 
ing, but this practice is strongly condemned by the 
fourth. Two firms fit a separate fuel pump to each 
cylinder, the other two have a single pump for all 
the cylinders, and we incline to admit the value of 
Willans and Robinson’s contention in favour of the 
latter practice in special reference to stationary work. 
The extraordinary variations in practice with regard 
to the angle of valve seat we have already commented 
upon, and the fact that one firm uses both extremes 
from flat to 45 deg. seems to indicate that the differ- 
ence between the two cannot be appreciated in prac- 
tice. Cast iron heads on steel stems seem to be 
universally favoured. Three out of four firms use 
overhead cam shafts, though there seems to be a con- 





necessary to fit lubricating oil filters in duplicate. 
Contrary to the practice which is found in marine 
work, there is a great tendency among the stationary 
engine builders to turn out the component parts in 
numbers which have but small reference to the order 
book, while in the Mirrlees firm a course of manu- 
facture of parts tor stock is boldly pursued and orders 
can be clearly traced to it. No attempt is made 
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instance, the provision of an easily removable dis. 
tance piece between the rockers on the fulerum would 
allow the rockers to slide sideways to clear the 
and would be simpler and probably cheaper 
taking the rocker to pieces. We only suggest 


valve 
than 
this 
but 
the 
S. 


to show that the problem does not look insolublo, 
we have not had an opportunity of scheming 
thing out with a dimensioned drawing hefore \ 





Fig. 21-335-B.H.P. WILLANS DIESEL ENGINE 


on any of the engines to obtain great accessibility 
cf the pistons; there is, of course, more time avail- 
able for this purpose than would be the case at sea, 
but we think that greater attention should be paid 
to this point, and it is on this question of accessibility 


Altogether we are very pleased to be able to say 
that the impression that we have gathered from our 
tour is that the British stationary engine builders are 
much further ahead with regard to the construction 








throughout that we have our only really serious cause 








Fig. 20—225-B.H.P. 


siderable difference of opinion as to the best materials 
to use for the skew gears. Starting arrangements 
as used by three out of the four firms are of the well- 
known stationary engine pattern, and the proportion 
of those who use the A frame cast with the cylinder 
is the Two of the firms use two-stage air 
compressors of their own design, the other two using 
the consider it 


same, 


firm, does not 


Reavell ; 


one 


only 





WILLANS DIESEL ENGINE 


for criticism. It is not generally necessary to take 
the valve gear adrift when taking a cover off, but a 
number of pipes have to be disconnected, and we 
should like to see this obviated if possible. Then, 
too, to take a valve out, in all cases but that of the 
Westinghouse and the fuel valve of the Willans’, en- 
gine the rocker has to be taken in half ; we quite think 
it would be worth while saving this labour, For 





of Diesel engines than they are generally given credit for 
being. They have not up to the present built engines 
in such large units as some of the continental firms, 
but all firms are busy and orders are on the increase ; 
Mirrlees have, in fact, been working night and day 
for a long time. Beyond this it is satisfactory to be 
able to state that at least in one case British-built 
Diesel engines are now being regularly supplied to 
customers who have previously used nothing but 
those made on the Continent. It would also appear 
that when once one of the British-built Diesel engines 
has been at work for some time in foreign parts, it 
gradually becomes the centre of a number of others, so 





Fig. 22—WILL4NS CYLINDER COVER 
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that it is evident that the British Diesel engine 
manufacturer is following in the steps of his steam 
engine confrere and supplying a thoroughly good 
| article. We understand that other firms are taking 
up the manufacture of Diesel engines under continental! 
| licences, those which come to our mind being the 
Tosi and Sabathé, but it is too early yet to say any- 
| thing about them. We have in the past given a 
| great deal of attention in our columns to the work 
of continental builders, and we trust we have thereby 
| given information which has been of value. We hope 
| now, however, that the above notes may direct the 
attention of purchasers to the fact that really good 
engines can be purchased just as well in England as 
on the Continent, and we would conclude by tendering 
| our thanks to the various firms for the vast amount 
| of trouble which they have takon to explain to us all 
' the detaila of their engines, 
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MINING ACCIDENTS. 
(By a Correspondent.) 

\;,rt from big disasters, our miners are killed 
at their work at a rate exceeding 100 per month, 
After at least two generations of steady decline in 
our mining accident death-rate, down to the close of 
the nineteenth century, we have now got in the 
twentieth century a marked rise. The progress is 
summarised herewith : 


British Coal Mines : Averages. 


Deaths 
Numbers from all Kqual to one 
employed. accidents. in every 
1640-55 cs Wut Mes 229,468 .. 985 249 employed 
j296- 1905 Gini 777,900 .. 1009 .. 769 = 


That means, roughly, that our mines were three 
as safe at the end of the last century as in the 
But with the new century progress 
Look at 


times sal 
middle of it. 
has stopped and retrogression has set in. 


these figures :-—— 


Deaths 
Numbers from Equal to one 
employed. accidents. in every 
1900-04 .. 818,239 ... 1052 779 employed 
S580 cel ken, EE ce REDS TOR Ge 
1910 12 (part est.) 1,070,000 .. 1440 .. 743 oo 


Non-fatal accidents have, of course, increased con- 
currently. The average of members of the miners’ 
relief societies claiming accident benefit has risen 
in ten years from 1§4 to 240 per 1000. Why ? 

It may be observed that the check to progress 
followed the enactment of the Workmen's Compen- 
sation law, and that the more recent and pronounced 
retrogression has been coincident with the Eight 
Hours law. We have had legislation that has put 
aged and experienced men at a discount, and young 
and reckless men at a premium ; legislation that has 
promoted speeding up: legislation that has upset 
customs established to fit the natural and economic 
conditions that vary so widely between district and 
district ; mischievous laws seeking to bring all men 
and mines to a dead level of uniformity ; and vexa- 
tious State interference that distracts the attention 
of owners, Managers, engineers and miners from the 
natural peculiarities of their various pits and jobs. 
Moreover, we have had a wide application of elec- 
tricity to coal inining. And we have had a growth 
of indiscipline among the lads. 

Take, first, the Eight Hours Act. The advocates 
of this measure were very emphatic in their declara- 
tions that it would lead to greater safety, and laughed 
contrary predictions to scorn. Well, in the last two 
full years prior to the Act the miners killed averaged 
four per working day. In the first two years under 
the Act they averaged six per day. And no wonder ! 
Take repair work, for instance. A pit is laid idle 
on Friday night or Saturday morning, and, owing 
to a local feast, does not restart till Wednesday. All 
this time roofs are settling, cavities forming and filling 
with gas, sides are bulging, and so forth. In a case 
like this, prior to the advent of the Eight Hours Act, 
the repairing squad would have been sent down some 
time on Tuesday to get everything in order for the 
coal-getters by Wednesday morning. The repairers 
might have worked twelve or eighteen hours. But 
this is now illegal. The men must only be employed 
eight hours in each twenty-four. The result is that 
coal-getting commences in unsafe conditions. There 
is not time to do repair work properly even at ordinary 
week-ends in some pits. Here is the testimony of 
Mr. Inspector Walker on the point: “It is only 
possible for a repairing shift to work five days per 
week, They cannot legally be brought in 
on a Sunday night and again on Monday afternoon. 

The interval between the period this shift 
works on Friday and Monday is a long one, and in 
deep nines a lot of repair work. : 
requires attention. A coal-getting shift is 
employed on Monday morning without a repairing 
shift preceding it on Sunday night.” 

Again, in some districts the new Act has neces- 
sitated the introduction of the multiple shift system 
of coal getting, and this not only involves the escape 
of gas and accumulation of dust continuously day and 
night, giving no time for the pits “ to cool,” as the 
men put it, but it causes the men and lads to be 
getting up and going to work at all hours almost, 
and frequently not in the fittest condition. And, 
again, the new law means a good deal of speeding 
up, the miners in their efforts to make wages in 
the limited shifts paying less attention to setting, 
propping, &c., than they did when they had more 
time, 

No general “‘ speeding up" can be proved from coal 
Statistics. Indeed, with the exception of last year, 
the per capita output of coal has been declining for 
at least twenty years, and last year’s increase is 
attributable to the mechanical cutters that have been 
more largely adopted on account of the Eight Hours 
Act. But there has been speeding up nevertheless. 
If we make due allowance for the deeper and more 
naturally difficult mining, the increasing stop and 
short days, the petty strikes and so forth, it will be 
seen that there has been some acceleration or the 
per capita output would have declined more than, 
in fact, it has. 

It may be that the increase of accidents is to some 
extent due to the wider adoption of the “ long-wall” 
system of coal getting. As a good deal of the roof 


’ 





is allowed—is, in fact, intended—-to fall down after 
the coal is got, naturally there is less care in bar- 
setting and propping, and sometimes the roof comes 
down too soon, with fatal results. Again, the cavities 
formed by the falls make natural gasometers, and 
with the large quantities of small coal left in the 
““ gob,” the accumulation of fine dust, and the grind- 
ing of the strata through the falls and settlements 
of the roof, all the factors favour spontaneous com- 
bustion in the ‘“ gob,” and the gas does the rest of 
the mischief. 

Electricity, too, is worth mention as a possible 
factor in the trouble. It is quite true that very few 
deaths are put down officially to accidents in con- 
nection with electricity. But do the official figures 
reveal the whole truth ? Have none of the recent 
big disasters been due to electricity ? It has been 
demonstrated beyond dispute that dust can be ignited 
—and, of course, gas can—by a tiny electric spark, 
and electric sparking is frequent. When leading 
electricians are met with the allegation that elec- 
tricity is dangerous, they qualify their denials with a 
good number of “ ifs.’ Electricity is not dangerous, 
they tell us, “if” the apparatus is of the right kind, 
“if” it is in charge of competent persons, “ if” 
the wires, &c., are not carelessly damaged, and so on. 
But electrical equipment and wires are specially 
liable to damage in a coal mine through falls of roof, 
bulges of side, lumps of coal overhanging the tubs, 
and so forth. Then, with sparks, gas and dust, 
there are all the necessary elements of an explosion. 
The fact that these explosions are invariably put 
down to other causes is not always convincing. It 
is certainly worth remarking that the recent increasing 
frequency of pit explosions has coincided with the 
greater employment of electricity. 

Another possible source of trouble is the changing 
habits of the workers. It is true that our miners 
are more sober than they used to be, measured in 
terms of strong drink; but there is a spread of 
indiscipline in the rising generation that often upsets 
both men and managers, and some of the lads are 
too fond of larking. Again, our young miners are 
no longer content to spend their evenings in the 
villages, and go early to bed. The tramcar takes 
them to the city, the music hall attracts, it is late 
when they return, and they sometimes yo to the 
mine next morning lacking that physical freshness 
and mental alertness necessary in face of the natural 
dangers of their calling. 








WATERTIGHT SUBDIVISION. 
By ARTHUR. R. LIDDELL, CHARLOTTENBURG. 


Tur. question of the watertight subdivision of ships has 
lately become a burning one. Dr. Bruhn in Glasgow, and 
Prof. Flamm in Charlottenburg, have amongst others 
given their opinions with regard to it, and since its scope 
will probably extend, a word as to the views held on it in 
Germany may here be of interest. It may be observed 
that Prof. Flamm at the autumn meetings of the German 
Naval Architects read a paper on * The Unsinkability of 
Modern Sea-going Ships,’’ in which present practice in this 
domain was somewhat sharply criticised ; the speakers in 
the discussion, however, were, on practical as opposed to 
purely theoretical grounds, unable to agree with him. 

The curve system of the See-Berufsgenossenschaft, 
based on the recommendations of the Bulkheads Com- 
mittee of 1891, supplies a short method by which a water- 
tight subdivision scheme suitable for given maximum 
draughts of vessels, is made ready to hand for the designer, 
in so far that, for given standards of longitudinal divisi- 
bility attainable for vessels of successively graded sizes, 
minimum lengths of compartment of equal efficiency, 
required from the given point of view for any desired fore 
and aft positions, are set off as ordinates of a curve. The 
speakers in the discussion were all of opinior that the 
method sufficiently fulfilled its avowed objects. 

Professor Flamm’s objections to schemes of longi 
tudinal subdivision, of which the system of the See-Beruts- 
genossenschaft is an example, was that under certain 
unfavourable conditions of proportioning of a vessel, and of 
the stowing of her cargo, safety against direct foundering 
might be illu8ory, because the vessel would assume too 
great a transverse inclination, or, perhaps, capsize. By 
calculations made on a parallelopiped block Professor 
Flamm eet forth that instability at small angles (0 deg. 
to 20 or 30 deg.) would intervene when holds extending 
over about one-quarter of a vessels’ length and containing 
different quantities of low lying cargo were completely 
flooded. 

Some discussion, which took place on the question of the 
percentages of water-displacing objects in the compart- 
ments and their effects, went to show that the views of the 
lecturer were too pessimistic. Passenger vessels of the 
kind under discussion do not, as a rule, carry cargoes 
which lie below the water plane, but which yet have buoy- 
ancy forming a high percentage of that of the compart- 
ments in which they are stowed. General cargo that fills, 
or nearly fills the holds, is much more like the actual state 
of things. It was shown by the Bulkheads Committee 
that coal was in this respect an average cargo, and that it 
displaced about 60 per cent. of the space taken up by itself. 
The percentage for general cargo is nearly the same, In 
both these cases, however, there are unoccupied spaces 
in the double bottom, between frames and under spar 
ceiling, and between beams, which also have to be deducted 
fron the entire content of a flooded compartment, and 
which may bring down the percentage to more like 40, and 
this without any great loss of water plane. Cargoes repre- 
senting larger percentages than this are almost sure to 
extend into the upper wings. 

The general upshot is somewhat as follows :— 

(1) A-ship without cargo has a large percentage of 
reserve buoyancy to draw upon, and even when this is not 


the case Professor Flamm’s curves show that her stability 
conditions, if not quite ideal, are not desperate, even when 
no allowance is made for the lighter draught and greater 
reserve. 

(2) The filling of a compartment with homogeneous 
cargo is equivalent to shortening it, and decreases the 
effect of the flooding in case (1). The condition in which 
the holds are filled with homogeneous cargo is the one 
which the designer of an Atiantic liner takes into account 
in arranging for G M height. 

(3) Heavy cargo that does not reach into the wings takes 
up less than 40 per cent. of the compartment and has a 
low centre of gravity, so that the common centre is lower 
than that assumed by the designer as under (2). The 
metacentre M, however, in the flooded condition is also 
lowered on account of the want of buoyant cargo in the 
upper wings. Since Gand Mare both lowered, the G M 
height remains much as under (2), in some cases it may be 
rather less favourable. 

(4) In high-speed Atlantic liners the midship com 
partments contain engines and boilers. The water dis 
placing objects in them may amount at most to about 
15 per cent., a part of which is fairly evenly distributed. 
When these compartments are flooded the effect is again 
not unlike that of Professor Flamm’s curve for flooded 
compartment ‘‘ without deduction,” since, owing to the 
presence of buoyant objects in the water plane, a reduction 
of length—as under (2)—of perhaps .5 per cent. must be 
allowed for, which may balance any ill effects of unfavour- 
able distribution of the rest. 

(5) In large cargo and passenger vessels the cargo is 
carried not amidships, but towards the ends, and the 
problem becomes more one of trim (or longitudinal stabil- 
ity) than one of transverse stability. Since the trimming 
axis—through the centre of gravity of the water line- 
moves in a direction away from the flooded compartments 
when trimming takes place, the centre of gravity assumes 
a lower position than when the vessel was intact, and the 
conditions of transverse stability become better than 
those for the flooding of midship compartments above 
dealt with. 

(6) The flooding of end compartments extending over 
one-quarter of the length of a block with tapered ends and 
a coefficient of fineness of -75 has the following effect :— 
With the block already alluded to, which may have 
dimensions of 900ft. by 100ft. by 75ft. with 33ft. 4in. 
draught, the longitudinal metacentre of the undamaged 
part is about 740ft. above the centre of gravity, and the 
centre of buoyancy has shifted aft from the latter by about 
7; x 900 = 56ft., or, if the damaged holds are credited 
with containing 334 per cent. of buoyant material, by 37ft. 
The sine of the trimming angle is then about = -05. The 
fore end of the intact part of the block is now about 262¢t 
from the trimming axis, and the height of the inclined 
waterline at this point above the mean draught of the 
damaged block as found by the longitudinal metacentric 
method is 262 x -05 = 13-10ft. Add to this the original 
draught = 33-33, and extra mean draught after flooding - 
4 X 33-33 = 6-67ft. Resulting depth at fore intact bulk- 
head 53-10ft. Under these conditions the vessel would 
still float, even if the uppermost *tween decks were not 
watertight. A vessel with a finer coefficient loses less 
buoyancy when one quarter of her length at one end is 
damaged, and a deduction of less than 334 per cent. will 
suffice to keep her afloat. The conditions in a ship-shaped 
vessel are moreover, more favourable than those of the 
vertical-sided blocks hitherto dealt with, and her sheer 
tells at the larger inclinations in increasing her range. 

Where the draught bears a certain proportion to the 
midship and end depths of a vessel of given fineness, the 
proportion of thelength that can be flooded without longi- 
tudinal capsize occurring is independent of magnitude. The 
absolute length of the part that may thus be flooded 
divided by the least admissible length of hold will give the 
number of subdivisions of the latter, which can be made 
without making the ship unworkable. The admissible 
number of subdivisions thus increases with the length of 
the vessel, and this might be taken into account by a rule 
that vessels of 300ft., 400ft., 500ft., &c., in length should 
have numbers of subdivisions increasing in equivalent ratio. 
To obtain the highest degree of safety out of a given number 
of subdivisions, however, these must not be of equal length : 
the compartments must be relatively shorter towards the 
ends. The German See-Berufsgenossenschaft utilising the 
report of the British Bulkheads Committee in 1896, 
worked out a set of rules; the subdivision requirements 
were graded on an ascending scale in the manner above 
alluded to, and the compartment lengths, which at differ- 
ent points along the vessel, were equivalent from the safety 
point of view, were given as ordinates of curves as above 
stated. Inasmuch as the transition from one hold to two 
holds or from two holds to three holds would in each case 
be too long a step, equivalents of 14, 24, &c., holds that 
were capable of being flooded without the vessel foundering 
were obtained by the use of deduction allowances. We 
thus have 1 hold, 2 holds with 4 deduction (=1-33 holds), 
2 holds with } deduction (= 1-833 holds), 2 holds, &c. A 
5 per cent. deduction for buoyancy of structural parts is in 
all cases allowed. The justification for the deductions is 
that in many conditions of loading the buoyancy which 
they represent is actually present. The application of 
these enables intermediate grades to be introduced into 
the system, which would otherwise be wanting. Even if 
the advantage with which they are credited is sometimes 
illusory, it will in a great many cases be very real, and their 
use in the system has a distinct value. 

With regard to the longitudinal stability of a vessel 1t 
would in cases of end collision often delay longitudinal 
capsizing or perhaps avert foundering, if she could be 
torpedoed at the undamaged end, so that she settled less 
unevenly in the water. More water would in such case 
enter the vessel, but more of the existing reserve buoyancy 
would also become available. Had an infernal machine 
been carried as part of the equipment of the Titanic and 
judicious use been made of it, she might perhaps still be 
afloat. Only a large leak would have been of use, however, 
so that water could enter as quickly aft as forward. The 
flooding of one of the aftermost holds would at any rate 
have delayed the foundering of the vessel. 

It should never be forgotten that the safety which 
watertight subdivision can give is relative rather than 
positive. The freeboard laws provide for a minimum of 
reserve buoyancy: as soon as this is reduced, say, by the 





flooding of a compartment, a decrease of safety ensues, 
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which may, under certain conditions of weather, be of 
importance. A ship with, say, three compartments 
flooded and her deckline down to the level of the water, 
may be safe in a calm, but in a desperate condition in bad 
weather when waves many feet in height are sweeping over 
her. The requirement that the deck shall not dip under 
water when three compartments (in a large vessel) are 
flooded is merely a limit. The ship may bave the luck to 
have only one of the three compartments damaged, and 
this will leave perhaps two-thirds of the reserve buoyancy 
above the water. The rules make no pretence of providing 
absolute safety, but they do aim at giving the highest 
degree of it that is practically possible. 

A measure which would go far to remove the tempta- 
tion to design vessels with the minimum of reserve buoy- 
ancy allowed by law, would be the replacement of our 
antiquated tonnage measurement by some more equitable 
and less hampering system of assessment of dues. Were 
cubic content not penalised as it now is, vessels of the 
same strength as present ships could be built with 
greater freeboard, and the same, or perhaps even less, 
weight. Advantage is already taken of this in vessels 
built with greater freeboard than the law requires and so 
registered, but the practice might, in the interests of 
safety, be very much extended. The difference in dryness 
of a vessel due to a few inches of greater or less height of free 
side is well known to seamen. The water contained in a 
horizontal slice of a wave that overtops the bulwark may 
be small for the first inch or two of thickness, but it then 
very rapidly increases, and the effect is as if a large moving 
cistern poured its water on to the deck from forward to aft. 








BRITISH TRADE WITH RUSSIA. 
(By @ Correspondent.) 

THERE is at present a great development of building 
activity in Russia, especially as regards hydraulic works. 
The Admiralty has passed a Bill authorising the expendi- 
ture of over Rb.500 millions on naval constructions, and 
the Ministry of Trade and Industry has carried through 
the Legislature a grant of Rb.200 millions, to be followed 
by a further one of Rb.300 millions for the enlargement and 
equipment of several Russian ports, which works are to 
be completed in ten years time. On account of this grant 
300 millions roubles’ worth of works are already in progress 
at the port of St. Petersburg, and another 2 millions’ 
worth at Nicolaeff, while further works to the value of 
5 million roubles are shortly to be undertaken at Odessa ; 
at Rostoff on the Don of 2} millions; at Astrachan of 
15 millions—port erections and ship canal, &c. &c. Further, 
more grain elevators are to be erected at Odessa, Nicolaeff, 
and Rostoff on the Don, at a total cost of more than 10 
million roubles. 

The Ministry of Marine has been permitted to proceed 
with extensive works at Reval, which will consist in the 
construction of a large naval port, to take the place of the 
one which is to be abolished at Libau, which will cost over 
150 million roubles, and includes a breakwater, inner 
moles, quays, dry and floating docks, and the mechanical 
equipment of the port. 

The Ministry of Ways and Communications has been 
granted permission to undertake a series of large works 
connected with the improvement of Russian rivers and 
the construction and equipment of interior river ports. 

It has been decided, further, the Russian shipyards 
being overwhelmed with orders, to place orders abroad for 
at least six powerful ice breakers and a fleet of tugs, 
dredgers, and other craft. The above items only repre- 
sent a fraction of the undertakings which the various 
Government departments have in view for the next decade. 

In addition to Government undertakings, many of the 
larger towns have in hand extensive works in the shape 
of canalisation, water supply, and the construction of 
refrigerators, warehouses, grain elevators, &c. For the 
purposes of these undertakings not only is capital required, 
but also the participation of foreign manufacturers, as, 
although the bulk of the work will naturally be done in 
Russia, it will be necessary to obtain large quantities of 
machinery and other accessories abroad. In fact, it will 
be safe to estimate that at least 20 per cent. of the money 
set aside for the purposes of the improvements outlined 
above will have to be spent abroad, a fact which has so 
impressed several German, French, and Belgian firms 
that they have already transferred their activity to Russia 
and have established branches there in the shape of 
Russian technical bureaux. 

Bearing in mind the enormous possibilities offered to 
foreign contractors, engineers, builders, manufacturers, 
&c., and the fact that Russia, with her restricted industrial 
resources is incapable of coping with the demand herself, 
and, furthermore, the circumstance already indicated that 
German, French, and Belgian capitalists, engineering 
works, and industrial firms are hastening to claim their 
share of the orders that are going, it is much to be regretted 
that British firms are displaying apathy and ignoring the 
excellent opportunity offered to them of materially 
extending their operations. It should be obvious that 
what can be done by France, Germany, and Belgium can 
be attained by British enterprise too—if only the will is 
there. 

It must be admitted that considerable difficulty is 
usually experienced in obtaining reliable expert agents 
in Russia to represent British interests, and the initial 
cost and running expenses of branches in Russia run very 
high. There are also difficulties connected with the 
adequate staffing of such branches, as British employés 
are confronted by the barriers of language and racial 
differences, which are not easily surmounted. 

These difficulties could, however, be easily overcome 
by the formation of a limited company, on co-operative 
lines, of non-competing firms, with offices in London and 
St. Petersburg, each firm paying a fixed annual sum towards 
the expenses of the undertaking, such as rent of offices, 
salaries, travelling expenses. advertising, &e. On receiv- 
ing inquiries the Russian office would forward them to 
the office in London, where they would be translated and 
handed on to the respective firms for quotations, on receipt 
of which the price would be reduced to Russian currency, 
freight, and forwarding charges calculated and commission 
added to them, and the complete estimate transmitted 
to St. Petersburg for presentation to the proper quarter. 

At the end of the financial year the amount of com- 








mission would be divided among the participants in the 
undertaking in proportion to the amount of their annual 
subscriptions or orders booked to their account. 

The main advantage of such a scheme would be that 
the cost of running an undertaking of the kind suggested 
would be one-tenth of the cost of establishing separate 
branches in Russia. In addition, however, as the number 
of firms taking part would be very considerable, the 
amount of capital in the form, shall we say, of subscrip 
tions, would be large enough to admit of the employment 
of first-class men, expert engineers, and specialists in the 
various departments. The St. Petersburg office would 
be headed by one or two highly placed Russian officials 

—on the retired list—of good social standing, which is 
so very important in Russia where business with Govern- 
ment institutions is concerned. 

A further advantage of an organisation of this kind 
would be that it would act as its own forwarding agent, 
custom house, clearing office, &c., thereby effecting a 
great saving in the time otherwise expended in making 
inquiries, and also in the expenses incurred. Anyone who 
has business dealings with Russia will recognise the import- 
ance of the advantage. The organisation would, further, 
possess valuable advantages in the matter of procuring 
raw material required by its member>. 





Our correspondent, who wishes for the present to remain 
anonymous, de3ires us to add that he will be glad to give 
any further information or to enter into correspondence 
with anyone who is interested in his proposition. Letters 
for him may be addressed to this office. 








HUMPHREY INTERNAL COMBUSTION PUMPS. 

ON Saturday afternoon of iast week Mr. H. A. Hum- 
phrey delivered his second lecture at the Royal Institution 
on his internal combustion pump. The following is an 
abstract. A summary of the first lecture will be found on 
page 523 ante. 

In the application of the Humphrey pump to the genera- 
tion of electric energy, Mr. Humphrey remarked, the 
water which was forced through an ordinary water turbine 
and back to the pump so as to be used over and over again, 
formed a hydraulic coupling between the gas power and 
the electric generator. When a battery of pumps was 
installed at a central station, the water, he continued, 
was first delivered into large air vessels. These were 
interconnected both by air pipes above and by water 
pipes below the vessels, so that the pumps were actually 
all working in parallel. Any one pump might thus be 
stopped without interfering with the working of the turbine 
to which it was supplying water. The advantages of 
the system were pointed out, among these mentioned 
being the complete control of the pumps from the switch- 
board, and the freedom from the cyclic irregularities which 
are found in ordinary gas engines. The special type of 
Humphrey pump recommended for such work, the lecturer 
went on, had a solid piston interposed between the hot 
gases and the water, so that rapid action was possible, 
and a large power obtained from a pump occupying a 
comparatively small space. 

Another interesting application of the fundamental 
idea was the suggested use of the Humphrey pump for 
the propulsion of ships, and the correct principles upon 
which this application could be made were described, 
In this connection, it is interesting to know that in one 
type of Humphrey pump the water flows continuously 
through the pump and receives a number of forward 
impulses by gas explosions at regular intervals. Special 
types of Humphrey pump in which all the forces arising 
from the acceleration of the water columns might be 
completely balanced were described, and their suitability 
for ship propulsion arising from the fact that they would not 
cause vibration was pointed out. 

The third application of the Humphrey pump discussed 
was its use in connection with compression of air or other 
elastic fluids. The principles were described and some 
actual constructions illustrated. It had been shown, 
the lecturer said, by experiment that an air compressor 
could be made absolutely self-regulating at all pressures, 
such as were required for the blowing of blast furnaces 
on American lines, and as blast furnace gas could be 
used to work these compressors, the arrangement, he 
thought, should prove very advantageous. 

Some special constructions of Humphrey pumps to 
meet special conditions such as the pumping of acid 
liquids, and pumping from a deep well were then illustrated, 
and an arrangement of balanced pumps, afloat on a barge, 
and suitable for delivering large quantities of water from 
a tidal river, was also shown. 

A number of lantern slides were then exhibited showing 
Humphrey pumps having solid pistons. It will be 
remembered that the earliest pumps took in water at the 
combustion chamber end and delivered it at the other end 
of the play pipe, but when modifications were introduced 
making it possible both to take in and to deliver water 
at the distance end of the play pipe, it became possible 
to substitute for an oscillating column of liquid an oscillat- 
ing solid piston of the same weight. In pumps in which 
the liquids and gases were in contact the rate of retarda- 
tion of the liquid, during the compression of the gas, Mr. 
Humphrey remarked, must not much exceed that figure 
which corresponded to the rate of acceleration due to 
gravity, otherwise liquid particles detached from the 
surface would rise freely into the gas space and spoil the 
thermal efficiency. There was no such limitation in 
Humphrey pumps having solid pistons, and to show what 
could be done in the way of speeding up such a pump, 
it was mentioned that an experimental solid piston pump 
had been run at a speed of 193 cycles per minute. 

In discussing the efficiency of Humphrey pumps and the 
curves showing the relation between the theoretical pump 
cycle, as compared with the Otto cycle, the advantage of 
the solid piston pump in approaching closer to the theore- 
tical standard was explained. 

The lecture concluded with the display of a number of 
lantern slides taken from photographs of actual installa- 
tions carried out, and ranging from a small suction pump 
with a barrel only 9in. diameter to the large Chingford 
pumps having combustion chambers of 7ft. diameter. 
A design of a still larger pump for delivering one hundred 
million gallons per day was also shown 
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A VISIT TO A LINCOLN ENGINEERING Works, 


Tue city of Lincoln, like many another county 
town in these islands, presents a quiet, dull, ang 
sleepy exterior to the casual visitor. Its cathedral, its 
innumerable churches, its arches and gateway s, its 
ancient half-timbered houses, and its castle belong 
to a period remote from the present bustling mech. 
anical age and fit into the background of  agyi. 
cultural land with a sense of permanent repose, 
This impression of the city, however, soon fades 
before a closer survey of its present-day activities, 
One does not spend much time in Lincoln before dis. 
covering, if one is not already aware of the fact, that 
it is served by no fewer than four railways, the (reat 
Northern, the Great Eastern, the Great Centra!, and 
the Midland. Add to these facilities the Fosdyke and 
Witham, which, passing through the town, establisi a 
connection by water, on the one hand with Boston: on 
the Wash and, on the other with the river Trent and 
thence to the Humber and Hull, and one begins to 
realise that hidden beneath the city’s quiet exterior 
there must be a very large amount of manufacturiny 
and industrial activity. 

As an engineering centre there are more reasons 
than one why Lincoln should enjoy its present rey uta- 
tion. lron and coal, if not mined on the spot, are obtain- 
able from the neighbourhood and from the counties of 
Derbyshire, Nottinghamshire, and Yorkshire. The great 
industrial markets of the Midlands are close at hand, 
The immediate neighbourhood absorbs a considerable 
quantity of agricultural implements and machinery, 
Facilities for export are, as we have already indicated, 
excellent. Finally, while the town is in touch with 
all the principal home and foreign markets, its situa- 
tion outside the exclusively industrial areas in its 
vicinity possesses advantages both from the employer's 
and the workman’s point of view. 

Among the several engineering firms having their 
works at Lincoln none is better known than Ruston, 
Proctor and Co., Limited. In the minds of a goodly 
number of people the name of this firm is entirely 
associated with the manufacture of agricultural 
machinery, such as thrashers, clover hullers, maize 
shellers, straw presses, chaff cutters, &c. Such pro- 
ducts do, it is true, form a large and important purt 
of the firm’s output, and a separate works is exclu- 
sively devoted to their manufacture. ‘To enumerate 
all the other branches of the firm’s activity would 
take up more space than is at our disposal, but we may 
say that in addition to the production of agricultural 
machines the company engages in the manufacture 
of gas, oil, and steam engines, suction gas producers, 
portable engines, tractors, road rollers, centrifugal 
pumps, winding engines, boilers, steam navvies, sugar 
cane mills, and other miscellaneous items. 

The history of the company may be said to coim- 
mence in the year 1842, when a small millwright’s 
business was established in Lincoln by two gentlemen, 
Messrs. Burton and Proctor. In 1857 the late Mr. 
Joseph Ruston joined this firm, which thereupon 
became known as Ruston, Proctor and Co. The 
business grew rapidly, and in 1889 was converted 
into a limited liability company with the late Mr. 
Joseph Ruston as chairman. Subsequently — his 
eldest son, Colonel J. S. Ruston, became chairman, 
which post he continues to hold. Mr. August Borne- 
mann is the managing director, Mr. F, H. Livens 
the chief engineer, and Mr. G. R. Sharpley the chicf 
works manager. Some idea of the progress made hy 
the firm during the last twenty-five years will be 
conveyed by quoting a few statistics. In 1889 the 
works covered an area of 15 acres. To-day, after 
numerous extensions and the erection of an entirely 
new works for the production of boilers and steam 
navvies, the sites covered extend to 52 acres. The 
number of workpeople employed has risen during the 
same period from 1800 to 5200, and the annual wages 
bill from £99,000 to £360,000. The value of tlic 
output in 1889 was £245,000; to-day it is £900,000. 
In the first named year 800 horse-power was suflicient 
to drive the machinery of the works. To-day 
4500 horse-power is required. During the period thie 
value of the plants and tools has increased from 
£68,000 to £206,000. ‘To comprehend the magnitude 
of the firm’s output we may remark that for every 
hour of the year during which the works are open a 
motive power engine of some sort—steam, gas, or 
oil—and a boiler are completed, and that during 
every hour and a-half one thrashing or similar 
machine is finished. 

A representative of this journal was recently afforded 
an opportunity of inspecting the works and of study- 
ing the processes of manufacture carried on thereit.. 
At this point it should be remarked that, like many 
another engineering factory, the workshops of Ruston, 
Proctor and Co. have grown with the firm. With the 
exception of the boiler department, which is of recent 
erection, many of the shops still show signs of thi 
different stages through which the history of thi 
company has passed. Extension has been added tv 
extension, departments have overflowed their origina! 
confines, and new interests have been acquired anc 
accommodated to such a degree that the visitor to 
the works has no little difficulty in comprehendin 
their general lay-out. The following descriptic 1 
does not pretend to be complete. We can only give 
a few general particulars of the more importan! 
departments and dwell on certain of the more striking 
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manufacturing processes and methods which we 


witnessed. ce 
The works are really three in number and are known 


as the [ronworks, t he Woodworks, and the Boilerworks. | 


The feature of the more northerly half is 
undoubtedly the large and well-equipped foundry, 
wherein the firm turns out its cast iron, malleable 
iron, and brass castings. The foundry or moulding 
in several attached 


The first-named stands on a site between the river | shop proper is accommodated 









































and the Great Northern Railway and has now been | buildings, the principal one of which measures 
extended to the last inch of room. ‘The Wood Works | roughly 450ft. by 1L00ft. In adjoining buildings 
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Fig. 1—MILLING EXCENTRIC STRAPS AND SHEAVES Fig. 


are the fettling shops, malleable iron foundry, annealing 
shop, brass moulding shop, patternmaking shop, and 
pattern stores, A specially equipped shop is given 
over to the production of metal patterns, for, in view 
of the large amount of standardisation introduced 
into the firm’s: work, extensive use, as might be 
expected, is made of hydraulic and other moulding 


and Boiler Works adjoin one another and are situated 
about. half a mile from the Iron Works. Here a 
certain degree of expansion is still possible, but the 
site is not continuous, being cut up into six distinct 
parts by the Midland Railway lines, by public roads, 
and by the interposition of land occupied by other 
works and by dwelling-houses. The arrangement of 
the company's premises in this manner, though not 
ideal, has been forced upon the firm by the rapidity 





a special mixture of hematite metal is used. The 
castings are subsequently rendered malleable by 
being annealed at 1800-2000 deg. Fah. in coal-fired 
furnaces. Before annealing they are placed in cast 


iron pots having the same chemical composition and 
are packed round with hematite iron ore broken up 
into pieces of the size of small pebbles. 


The annealing 




















Swain Sc. 
2—MILLING SMALL-END BRASSES 


process takes from ten to fourteen days. In spite of 
the care taken to prevent it, castings after annealing 
are sometimes found to have twisted. A small 
hydraulic press is installed in the malleable foundry 
for dealing with such jobs. The cupola serving this 
foundry has a capacity of 12 tons of metal per day. 
In the ordinary iron foundry two cupolas of Messrs. 





with which the business has grown. More than once it 
has been 2 question of expanding the shops in the 
best manner possible under the circumstances or of 
A striking instance of how 
been met may be set down. 





orders, 
have 


turning away 
such difficulties 
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Fig. 3—CRANK SLOTTING TOOL 


Some few vears ago one of the shops at the Wood 
Works had become altogether too small to aeccom- | 
modate its department. Extension was imperative, | 
yet there was no suitable site available for | 
the erection of a new shop, nor was it possible to | 
interrupt the work of the shop while it was being | 
pulled down and a larger one erected in its place. | 
The plan decided upon and carried out was to con- machines and of plate moulding. The  fettling 
struct the new and larger building as a shell enclosing | 
the original and to pull down the latter on the com- 
pletion of the work. The dismantling of the old shop 

was largely done during week-ends and in all only a 


few hours of the regular routine of work were lost. 


is carried on. 
and a Tilghman sand blast apparatus. Inthe other 
department the fettling is carried on by means of 
emery wheels. These wheels are arranged in one 


. 
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Fig. 4—PORTABLE ‘‘DOLLY” 
line running the full length of the shop and are pro- 
vided with an underground system of exhaust 
ventilation, The dust thus collected is carried up a 
duct to a settling chamber near the roof, whence 
it is removed—-to the extent of four or five barrowfuls 
—once a week. 
which, like the other parts of the foundry is equipped 
' with a variety of moulding and turning-over machines, 


THE TRONWORKS. 

"hese are the original works and are to-day devoted 
'o the manufacture of gas engines, fixed and portable 
oil engines, oil tractors, steam tractors, road rollers, 
centrifugal pumps, portable, semi-portable, and fixed 
steam engines, &c¢. The-site, as we have said, -is 
some distance away from the other works and is 
divided in two by a roadway. 


department is in two parts. In the larger hand fettling | 
This shop also contains five rumblers | 


In the malleable iron foundry, 





Fig. S—HERBERT MULTIPLE DRILLING MACHINES 


Ruston’s own make are run on alternate days. Each 
has a capacity of 48 tons. These two cupolas stand 
side by side and have their spouts connected by a 
channel shaped thus—,—. Directly beneath the 
combined orifice a perforated plate is let into the floor 
which, on being removed, uncovers a pit wherein 
large ladles can be accommodated while the metal is 
being run from either cupola, Lines of rails extend 


| 
| from the cupolas to all parts of the foundry. The 
cupolas are served by a 20 ewt. electric hoist. The 


blast is created by two Roots’ blowers, either of which 
| can be coupled up to either cupola. A very complete 
| electrically driven sand and coal grinding and mixing 
plant forms an important adjunct to the foundry. 

The other departments, not so far mentioned, of 
the northern half of the Iron Works include the 
offices, stores, smithy, a milling and turning shop, 
a fitting and turning shop, a heavy turning shop, 
a heavy machine shop, and a fixed engine and port- 
able engine erecting shop. Adjoining the smith’s 
shop is a hardening room, where case-hardening and 
tempering are carried out. An interesting device 
to be noticed in this department is an air blast 
arrangement for “quenching” high-speed _ steel 
milling cutters. The blast is supplied by fan, and 
during the cooling process the cutter is revolved in it 
so as to obtain uniform conditions. 

In the southern part of the Iron Works are the 
gas and oil engine erecting shops, the traction engine 
and road roller crecting shops, various engine testing 
departments, painting and packing shops, and the 
power-house. The latter supplies the whole of the 
Tron Works, and contains like the power-house at 
the Wood Works, four of the firm’s tandem com- 
pound drop valve steam engines driving dynamos 
having a total normal output of 1200 kilowatts, 
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Steai is supplied by four Lancashire boilers running 
ain IS & C ‘ 

n conjunction with economisers, superheaters, and a 


softening installation. 


“yt sing through the machine shops we noticed 
that it is the firm’s practice to mill instead of turn 
excentric straps and sheaves. Chis work is performed 
on cular milling machines, the form of cutters 
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Fig. 6—MILLING RING OILER BEARINGS 


employed being shown in Vig. 1. The cutter for the 
strap, it will be noticed, is built up of six separate 
pieces, the central division being stepped, so as to 
permit of adjustment being made for wear on the 
ends. The cutter for the pulley is made in three 





parts the two end parts being under-cut to receive 





Fig. 7—PAINT DIPPING TANK 





Fig. 9—PNEUMATIC FLUE WELDING HAMMER 


the central piece. In this case adjustment for wear 
's nade by removing some of the packing originally 
present where indicated in the sketch. Another 
interesting milling cutter used by the firm is that 
hown in Fig. 2, This is employed for milling 
‘onnecting-rod small end brasses, and is built up in 
four parts. The two parts of each brass after being 
‘aced are sweated together and are milled as indicated 
i the figure in groups of four or more at a time, 
arranged in a line on the table of the machine. It is 
clear that in this case regrinding will tend to increase 
the dimension marked d. This can be compensated 


for by grinding the faces abutting at a and by in-| extension of a 


serting packing at the under-cut face b. Where large 
cranks are in question their formation by bending is 
hardly suitable. Under these circumstances the webs 
and crank pins are machined from the solid. The tool 
used for this purpose by the firm is formed from a | 
square bar of tool steel with its end slightly staved | 
up as indicated in Fig. 3. The under face is slightly 
concave, and has a circular hole at its centre to provide 
clearance during grinding operations. All four edges | 
are sharpened so that, as sketched in Fig. 3, the crank 
can be slotted at one setting of the job and at one 
setting of the tool. The big ends of connecting-rods 
are also machined in this manner. We were informed 
that the tool stands well up to its work. The 
slotter on which it is employed is driven by a 22 horse- 
power motor. 

In those departments given over to the testing of 
the various types of engines manufactured by the 
firm a very thorough examination of every engine 
produced is carried out. On an average, we were 
told, about 40 engines are under test at one time. 
In the gas and oil engine testing department we 


| noticed that it is the firm’s practice in every case to | 


fit a temporary brake drum to the crank shaft 
and never to use the fly-wheel for the purpose. 
Portable engines are tested by means of the 
“dolly”? brake shown in Fig. 4. Several of 
these brakes are in use. As will be gathered, they | 
are mounted on trucks running on rails, so as to be 
the more easily aligned with the engine to be tested. 
Power is transmitted from the engine to the brake 
by belt. The testing of traction engines is effected 
by jacking up the rear road wheels and putting a 
brake thereon. 

Several views of the interior of the shops which 








large thrashing machine store. 
It would serve no useful purpose to describe 
the general lay-out of the Wood Works. The 


| work performed in the department is very largely 


of the joinery description. All the castings and 
the heavier forgings required in the construction 
of the Ruston agricultural machines are produced at 
the Iron Works. There is, however, a small smith’s 
shop and a comparatively large fitting and turning 
shop attached to the Wood Works. A view of the 
latter will be found among the illustrations in our 
supplement. In the wheelwright’s shop a large 
assortment of modern wood-working machine tools 
are to be found, including mortising and tenoning 
machines, square hole ‘drilling ’’ machines, copying 
machines for the turning of wheel spokes, and whipple 
trees, &c. The saw-dust produced in this shop is 
exhausted on the Sturtevant system, being carried 
to a receiver on top of the building, whence it drops 
by gravity to a small boiler-house. This boiler sup- 


| plies steam for heating the shops and for the dry- 


wood store, the saw-dust alone providing the 


necessary fuel. 
Among the more interesting processes and tools 
to be seen at the Wood Works we would first direct 


| attention to the paint dipping apparatus illustrated in 


Fig. 7. This process may be new to some of our 
jreaders. The tank illustrated is about 2ft. 


wide, 7ft. deep, and 22ft. Jong, and is provided with 
an almost horizontal tray along its rear edge and 
extending back some 4ft. The articles to be dipped 
are suspended from an overhead pneumatic crane and 


| after dipping are hooked up to a run-way and allowed 


to drip on to the tray. They are then run up the shop 
to dry. The paint used in the tank is a thin 


| fairly quick-drying colour, and is kept in motion 
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Fig. 8—EIGHT-SPINDLE FIRE-BOX DRILLING — MACHINE 


Fig. 


we have just been dealing with will be found in our 
supplement and on page 550. 


THE WOOD WORKS. 


At these works the agricultural machinery branch 
of the firm’s business is conducted, the output cover- 


straw presses, chaff cutters, &c. The site of the 
Wood Works is divided in two by the river Witham 
further up the west bank, of which the firm has 
recently acquired some ground which is_ being 
utilised as a timber stack yard and provides for the 





ing thrashing machines, clover hullers, maize shellers, | 





10—CIRCULAR FLANGING MACHINE 


by an agitation at the bottom of the tank. Small 

castings are dipped in baskets. In the case of such 

articles as road wheels the priming dipping is followed 
| by a similar dipping in a vermillion tank. Lining in 
| black if required is done by hand, and finally the parts 
| are dipped in a varnish tank. 
In the fitting and machine shop attached to the 
| Wood Works some special multiple drilling machines 
| by Alfred Herbert, Limited, of Coventry, are worthy 
| of notice. ‘These machines—see Fig. 5—have twenty- 
| four spindles arranged at a fixed pitch and are 
| employed for drilling ‘‘ concave bars,” a pile of which 











552 THE ENGINEER May 23, 1918 





is to be seen in the foreground of the illustration. 
The interesting feature of these tools is the manner 
in which the job is fed up against the drills. Tt will 
be seen that the work table is formed with an inclined 
rib on its under surface. Rollers on this rib bear 
against the upper surface of a cast iron wedge movable 
longitudinally either by hand by power. By 
advancing or withdrawing this wedge the work table 
is fed up against or withdrawn from the drills. 
Another process worthy of note to be seen in the same 
shop is the manner of machining the cast iron ring 
oiler bearings shown in the upper part of Fig. 6. The 
ordinary method of dealing with these parts would 
be to drill or turn out the hole by clamping the two 
parts together after milling separately the flat sur- 
faces. Messrs. Ruston perform the whole operation 
at one setting on a milling machine. As indicated 
in the lower part of Fig. 6, the milling machine spindle 
carries two sets of cutters, one for the upper and the 
other for the lower part of the bearing. 


or 


THE BOILER WORKS. 
The boiler works are, in the present form, the 


most recent of Messrs. Ruston, Procter’s three 
departments, having been erected in 1905 and 
enlarged in 1910. They are housed in an ap- 
proximately rectangularly shaped building mea- 
suring about 430ft. long by about 340ft. wide. 


Outside the western end of the building is the Midland 
Railway, and on the far side of this a large field has 
heen acquired for the storage of boilers, and for 
the future extension of the works. At the time 
of our visit well over 400 boilers of various types 
were lying in this field ready for shipment. The 
boiler works building is divided into six bays, each 
of which is served by two overhead electric travelling 
cranes. Slow combustion stoves are employed 
for heating the building, the size of which is, we were 
informed, too great to permit of its being heated 
efficiently by steam pipes. 

In our two-page supplement some views of the 
interior of the boiler works will be found. In No. 1} 
bay the most southerly, the erection of steam navvies 
and gas produeers is carried out. Hydraulic pressing, 
flanging, and welding machinery is accommodated in 
the second bay, and in the third bay plating and mark- 
ing-off and drilling operations are conducted. The as- 
sembling of boilers is begun in the fourth bay. Here also 
heavy machine riveting is to be found in progress. 
The fifth bay is devoted to hand riveting and caulking 
work, and in the sixth the production of smoke- 
boxes and ashpans is effected. A section of this last 
bay is also given over to the testing of boilers under 
hydraulic and steam pressure. 

In passing through these shops several interesting 


tools and methods of working are to be seen. The 
employment of the oxy-acetylene blow-pipe for 
cutting out irregular shapes should be noticed. 


Oxy-acetylene welding is also employed, but, we were 
informed, only in connection with such jobs as ash- 
pans and similar non-pressure work. Among the 
more interesting tools is the Longworth pneumatic 
flue welding hammer shown in Fig. 9. The flue 
heated in a-special gas-fired hearth, and is slipped 
over a mandrel projecting between the hammer legs. 
The valve controlling the admission of air to the 
hammer cylinder is so arranged that the speed and 
weight of the blow are automatically controlled. A 
Hanson patented circular flanging machine made 
by Wm. Muir and Co., of Manchester, shown 
in Fig. 10. The flue section or other job to be 
flanged is chucked on an inclined face plate driven 
by bevel gearing and belt from an electric motor. 
Two guide pulleys adjustable on a cross-slide to 
accommodate different diameters support the flue. 
These guide pulleys are mounted on a carriage 
adjustable on an inclined headstock, so as to suit 
different lengths of jobs. Between the two guide 
pulleys a coned former pulley projects from the 
carriage on a horizontal axis, and immediately above 
this a roller is arranged at the end of a lever journaled 
on the carriage. Pressure is applied to this roller 
by means of a sector, worm and hand wheel. The 
manner in which the flanging is carried out will be 
obvious from the engraving. The work, of course, is 


Is 
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done hot. An interesting milling machine, of 
German design, is illustrated in Fig. 11. As will 


be gathered, this machine is employed for milling 
the edges of fire-box back plates. The usual method 
of effecting this operation is to plane each edge 
separately—thereby involving three settings of the 
job—and to chip the corners. With the machine 
illustrated the three sides and two corners are finished 
completely at one setting. The details of the machine 
will be gathered from the engraving. We need only 
say that the plate is held on a trolley and that 
power feed is given to the job by means of a wire 
rope and drum. A four-head eight-spindle fire-box 
drilling machine is shown in Fig. 8. Two men look 
after this machine, each taking charge of two heads. 
Two holes can be drilled simultaneously on each of 
the four sides-of the fire-box. Of the six flanging 
presses in use the largest is shown in Fig. 12. This 
machine is one of Henry Berry and Co.’s make, and 
can exert a total pressure of 1200 tons. The rams 
and table provide four separate movements, and are 


specially arranged for such work as the dished ends 


THE BOTLER DAND WOOD WORKS POWER-HOUSE. 


The two sections of the works which we have just 
lealt with are driven from one power-house. This 
power-house both as regards its general arrangement, 
and the clean and tidy appearance which it presents, 
is by no means the least notable feature in Messrs. 
Ruston’s works. A _ general view of the interior 
will be found in our supplement. 
plant consists of three tandem compound drop valve 








Fig. 11—MILLING FIRE-BOX PLATE 


steam engines of Messrs. Ruston’s own design and 
manufacture, driving three direct-current Siemens’ 
generators. The total output on normal load from 
these generators is 900 kilowatts, the voltage in use 
being 230. Two small stand-by high-speed sets of 
150 kilowatt output are also installed to supplement 
the main engines at times of heavy lighting loads. 
At one end of the power-house—the far end, as seen 
in our engraving of it—the floor is stepped down 





Fig. 12—1200-TONS 


6ft. for the full width of the building. In the pit 
thus formed the surface condensing plant is accom- 
modated. Beneath the main floor of the power-house 
and running lengthwise close to each wall is a tunnel. 
In one of these tunnels the main steam and exhaust 
pipes of the engines are situated, and in the other 
are the main cables from the generators. This arrange- 
ment greatly facilitates inspection and repair work. 
The boiler-house adjoins the engine-room and con- 
tains four Ruston Lancashire boilers fitted with super- 
heaters, Bennis stokers, and Green economisers. 





of large boilers where the dishing, flanging, and 
finishing of the flue-holes are carried out in one 
heat. 





One of these boilers is arranged for sawdust and wood 
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chip firing. Steam at 160 Ib. pressure and super. 
heated to 450 deg. Fah. is used. The average feeq 
temperature is 250 deg. Fah. 

Opening out of the main engine-room is a com. 
pressor-house supplying compressed air and hydraulic 
power to the Boiler Works. The hydraulic pressure 
employed is 2000 lb. per square inch, and the 
pressed air pressure 100-1201b. The hy 
machinery comprises several main- and stand-by 
pumping sets and an accumulator loaded with 189 
tons. The air compressors are three in 
Two are driven by a Ruston tandem 
drop valve steam engine. ‘The third is an In 
Rand compressor. 
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GENERAL, 


Before concluding this article a word must be said 
as to the relations existing between the firm ac its 
workpeople. ‘Turning, first, to examine the firm's 
solution of the vexed problem of apprentic: hip, 
we find that the apprentices in Messrs. Rusjon’s 
works are divided into two classes—ordinary and 
special. Applicetions for employment as ordinary 
apprentices are welcomed from intelligent — Jads, 
particularly so from those who have had a cood 
secondary or technical education. Under the direc. 
tion of an * Apprentice Supervisor”? they are civen 
courses of training in turning, fitting, and erecting, 
Care is taken that the specialisation adopted in the 
shops shall not affect the apprentice mechanic, and 
that he is given every chance of aequiring a general 
experience of his trade. There is an excellent tech- 
nical school in the city, and apprentices are 
couraged to attend its evening classes. The fir 
is kept constantly apprised of the results obtained, 
and if a youth shows marked ability he is cviven 
certain privileges. He is, for instance, allowed to 
attend day classes on Mondays without sacriticing 
any part of his wage. Special apprentices receive a 
defined course of instruction and pass through various 
departments of the works, including the testing shops 
and the drawing-office. 

For the benefit of the general body of workpeople 
large dining halls are provided at each of the three 
works; there is an efficient ambulance service : and 
a thriving Sports club possessing a ground extending 
to more than 4 acres is in existence. Should an 
employé be compelled to leave the firm’s service by 
reason of old age, his interests are looked after }y 
an almoner employed by the firm. In such cases, 
if necessary, a special ‘aid fund” can drawn 
upon. After fiftv years of continuous service with 
the firm a workman is presented with a long-service 
gold medal and an easy chair. We understand that 


en- 


be 





FLANGING PRESS 


eleven of these medals have so far been awarded, 
accompanied on retirement by a pension. 








INSTITUTION OF ELEcTrRicaAL ENGINEERS: YORKSHIR! 
Loca Section.—At the annual general meeting of the York 
shire Local Section of the Institution of Electrical Enginee! 
held at Leeds on the 14th inst., the following officers wer 
elected :—Chairman: W. B. Woodhouse. Vice-chairmen 
H. H. Wright, Dr. R. Pohl. Hon, Secretary: Jno. D. Bailic. 
For the four vacancies on the Committee W. M. Rogerson 
H. A. Nevill, W. Lang, F. J. Lowe, were elected to take the 
places of Messrs. Barker, Bailie, Pohl and Wilkinson, who retir 
by rotation from the Committee. 
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RAILWAY MATTERS. 


Tr is reported from Texas that for several days myriads 
of caterpillars have seriously interfered with the operation 
‘rains on @ local railway. An army of the crawling 
insects covered the tracks and a wide area of adjacent 
couutry. Before the trains could pass through them the 
caterpillars had to be swept from the tracks. 


fun Board of Trade has recently confirmed the under- 
mentioned order made by the Light Railway Commis- 
joners + Harrington and Lowea Light Railway Order, 
1913, authorising the acquisition, reconstruction, and 
working for passenger traffic as a light railway under the 
Livht Railways Act, 1896, of an existing mineral railway 
from the Harrington Collieries at Lowcea to Harrington, in 
the County of Cumberland. 

rie [talian Minister for the Colonies has arranged with 
the State Railways for the preparation of the material 
ssary for the construction of more than a hundred 
miles of new railways in Libya. The project will be 
becun immediately, and includes the line of Aziziah-Bir- 
Cuea towards the Garian hills and that of Tagiura- 
Kussabat towards Sliten, the latter of which will be pro- 
lon ved in the near future to Misrata. 


ol 
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\ MOVEMENT is on foot among the railway companies 
in Russia to purchase collieries and petroleum wells from 
which to draw their own supplies of fuel. The Vladicaucas 
luilway is already negotiating for oil wells, while now the 
authorities of the South Russian Railways are planning 
the acquisition of collieries. It is doubtful, however, 
whether anything will come of the project, as it is estimated 
that the interest on the capital outlay will represent a 
relatively high cost of fuel, 

lv is proposed to replace some of the level railway 
crossings in Vancouver by a tunnel under the busy portion 
of the city, and operations will be started as soon as 
sanction has been obtained from the Board of Railway 
Conwnissioners. The cost of the work is estimated at 
£200,000. The tunnel, which will be built te accommodate 
a single track, will be 3800ft. long, 194ft. high, and 16ft. 
broad. The Canadian Pacific Railway contemplates the 
construction of a tunnel through the Kicking Horse Pass 
in the Rocky Mountains, whieh will reduce the present 
gradient from 24 per cent, to less than | per cent. The 
estimated cost is about £2,800,000, and it is expected that 
the work will occupy seven years. 

AN unusual and somewhat peculiar design of locomotive 
superheater is referred to in the columns of the Railway 
News, and apparently it is undergoing trial on an Irish 
railway. It consists of U-shaped tubes with bent over 
ends secured to removable plates on headers arranged 
in casings at the sides of a locomotive boiler. Combustion 
vases enter these casings through openings in the side of 
the fire-box and pass through other openings into the 
smoke-box. The bottom of the casing rests on the frame 
of the engine, and in the upper part is arranged a bracket 
fitting the curve of the boiler. This bracket is formed with 
two shelves on which rest the two headers of the super- 
heater. The superheating tubes are connected to remov- 
able cover plates on the headers. The casings are fur- 
nished with removable doors to give access to the super- 
heater. 

InptA, like the rest. of the world, is suffering from an 
increase in the price of everything, including coal. Hence 
locomotive engineers there are considering the use of oil, 
and the adoption of oil engine locomotives has been 

riously put forward in connection with the operation of 
the waterless track over which the Trans-Persian Railway 
would have to pass. This, however, is very much in the 
future, but there are still many places in India where oil 
fuel would be seriously worth consideration. In order to 
test the matter thoroughly, the Indian Government will 
soon carry out an important series of trials on the North- 
Western Railway, and has made a contract for the supply 
of about 7000 tons of oil for the purpose. Six engines will 
he fitted in the first instance, and carefully trained crews 
employed so as to ensure a proper comparison between the 
practical yalues of Bengal coal and Persian oil under regular 
ervice conditions. 

IN the parliamentary papers Mr. Watt asked the Secre- 
tary for Scotland whether, before instituting any Com- 
mission to consider means of reducing the number of 
accidents in the large cities of Scotland, he proposed to wait 
for requests for such Commission from the Town Councils 
of such cities ; whether he was aware that the tramecars 
of such corporations were permitted to run up to 16 miles 
per hour, as, e.g., in Glasgow; that this regulation pre- 
cluded the corporations from insisting on the. 10-mile 
limit for motor ears; and that these facts caused unneces- 
sary risk to the public ; and whether he would introduce 
legislation limiting the speeds of vehicles in towns in 
Scotland ? Mr. MeKinnon Wood replied that he was not 
satisfied as to the need of special inquiries into the matters 
‘o which he referred, though he was, of course, prepared to 
consider requests from Town Councils or other quarters. 
He must not, however, be taken as assenting to the 
implications conveyed in the question. 


Kicut chemical fire engine cars are constantly kept 
ready for use in case of a fire on the elevated lines in 
Chicago, Il. According to the Times, the cars are always 
coupled to a motor car in perfect running condition with 
the air compressor in operation so that there may be no 
delay, They are designed to protect the railway com- 
pany’s rolling stock and also the elevated structure in case 
of fire in adjacent buildings, and a crew properly organised 
and drilled is assigned to each ear to take charge of the fire 
fighting apparatus when a fire alarm is sounded. The car 
is framed entirely of wood with the exception of the iron 
car lines supporting an elliptical roof. The fire fighting 
equipment includes a 280-gallon reservoir, two 100-gallon 
chemical tanks, and two 150ft. lengths of hose, together 
with hand extinguishers, pike poles, and axes. The reser- 
voir is elevated above the floor sufficiently to give an 
hydraulic head to fill the chemical tanks quickly. An 
actual service test recently demonstrated that only a few 
seconds were required to secure a pressure of 150 Ib. in 
the tank after the discharge of the acid into the soda 
solution, and that a jet 75ft. in length could be thrown. 
Mach tank will discharge at an initial pressure of 150 Ib. 
for three minutes, and two and a half minutes are required 
to re-fill and recharge an empty tank. 








NOTES AND MEMORANDA. 


Many of the bricks used in Prague, Austria, are yet 
made by hand, both women and men working in the 
yards. Practically all the buildings are constructed of 
brick and plastered on the outside. The bricks are larger 
than those commonly used here, and not so well finished, 
not being used for facing the outside walls. The ordinary 
building bricks sell at about £1 11s. per 1000. Many new 
buildings are being erected, which makes the brick business 
one of the best in that city. 


THE annual report of the Decimal Association, a body 
established to promote the adoption of a decimal system 
of weights, measures, and coinage in the United Kingdom, 
states that continued interest in the question is being 
shown in the press and a friendly attitude is still main- 
tained. In consequence of a successful agitation on 
the part of the United States jewellers for the adoption 
of a metric carat of 200 milligrammes, the Deputy Warden 
of the Standards has been approached with the request 
that the new carat be made compulsory in Great Britain. 
The Deputy Warden promised to use his best efforts 
to bring about the change. The United Kingdom, the 
United States, and Russia are the only great countries 
which have not adopted the decimal system, 


Some consternation has recently been caused among 
gas consumers who use slot meters owing to a number of 
nondescript pennies having been put into circulation, 
and in certain districts the gas companies have been 
inundated with complaints of coins jamming in the 
mechanism. Inquiries at the Royal Mint have elicited the | 
information that no changes in the dimensions of the penny 
have been introduced, and apparently the standard article 
should have a diameter of 1.225in. and be 0.08in. thick. 
It seems, however, that there has been an issue of coins 

struck, it is said, by a private mint—in which the normal 
dimensions have been slightly exceeded. In these days of 
the slot machine the size of a penny cannot be trifled with 
with impunity, and any increase in the size of the coin 


would inconvenience no fewer than 900,000 gas consumers } 


in the metropolitan area alone. 


A CORRESPONDENT in Power remarks that while the 
regulation of the Diesel oil engine is excellent, his experi- 
ence does not agree with the popular belief. that ‘ any 
kind of fuel’ is good enough to use in it. Usually crude 
oil was found to hold too much water in suspension, and a 
small amount of water passing through the atomiser while 
the engine was under heavy load would cause the speed 
to vary very appreciably. The distillate known as fuel 
oil he found to be too thick, especially in the winter, as it 
would not run of its own accord. The arrangement of the 
suction valve on the usual Diesel engine governor would 
not seat itself except by the aid of springs, and these did 
not act quickly enough with the heavy fuel oil to give 
good results. Kerosene, he said, was good but expensive. 


MISCELLANEA. 


THE production of steel in France by means of the elec- 
tric furnace amounted in 1908 to 2289 tons crude and 
1235 tons finished. In the three years to 1911 the output 
rose to 13,850 tons and 8898 tons respectively. As France 
is the birthplace of the electric furnace, this result may be 
regarded as only natural. 


An American consular report states there would appear 
to be excellent opportunities at this time to promote the 
sale of American steel office equipment in Hong-Kong 
and South China. Experience goes to show that books 
and documents kept in steel book-cases are freer from 
dampness than when placed in wooden book-cases, and 
that cockroaches shun them. 


Various schemes for the further development of the 
waterways in France are under consideration at the present 
time. It will be necessary to construct a number of large 
new canals, and to deepen and straighten many of the 
existing ones. Some of the larger schemes will take some 
time before they could be carried out, but immediate and 
important economic results could be gained by utilising 
to better advantage the canals already in existence. 


THERE are at the present day on the market ** non- 
flammable ’’ film materials which are, in point of cost, 
flexibility, strength, and transparency, entirely as satis- 
factory as celluloid. As compared with the latter, they 
reduce fire risk to a minimum, yet the safety material has 
not at once sprung into universal use, says a writer in 
Electricity. One of the obstacles which it has to overcome 
is, of course, the interests already vested in celluloid manu- 
facture, but probably the chief reason why non-flam- 
mable films have made, and are still making, compara- 
tively slow headway is that no recognition of their greater 
safety is made officially by the relaxing of regulations in 
their favour. 


THe total number of cases of poisoning and of anthrax 
reported to the Home-office under the Factory and Work- 
shops Act during April was 61, of which 52 were due to lead 
poisoning,'two to mercurial poisoning,and seven to anthrax. 
Three deaths, one due to lead poisoning and two to anthrax, 
were also reported. In addition, 20 cases of lead poisoning, 
six of which were fatal, were reported among house 
painters and plumbers. During the four months ended 
April the total number of cases of poisoning and of anthrax 
reported under the Factory and Workshop Act was 235, 
as compared with 205 in the corresponding period of 1912. 
The number of deaths was 10 in 1913, as compared with 
14in 1912. In addition there were 77 cases of lead poison- 
ing, including 15 deaths, among house painters and 
plumbers during the first four months of 1913, as compared 
with 63 cases, including 8 deaths, in the corresponding 
period of 1912. 





and in central Kansas the distillate known as “ solar oil ” 
had been found to be the only thoroughly satisfactory fuel. 
Its use, moreover, gave very low fuel costs. 


“ THE Use of the Electrostatic System for the Measure- 
ment of Power ”’ was the title of a paper read a short time 
ago before the Institution of Electrical Engineers by 
Messrs. ©. C. Paterson, E. H. Rayner, and A. Kinnes. 
The authors stated that they had used the electrostatic 
system for all their alternating current measurements 
at the National Physical Laboratory for over six years. 
The instruments consisted of voltmeters and a wattmeter, 
together with the supplementary apparatus for testing 
and checking commercial instruments. The accuracy 
obtained was considerably better than five parts in 10,000, 
and the instruments were adaptable for use over a wide 
range. Currents up to 3000 ampéres were now measured, 
and larger currents could be dealt with. Other advantages 
were :—The fact that the voltmeter and wattmeter required 
only a minute capacity current, so that they could be changed 
over from one circuit to ancther without causing any dis- 
turbance ; eddy currents did not arise ; the instruments 
were independent of frequency or wave form changes. 


THE effect of electrolysis on the steel reinforcing rods 
employed in concrete construction was demonstrated by 
the United States Bureau of Standards in its exhibit at 


West Hartiepoot, which lays claim to be the first 
municipal authority to produce electricity by means of 
waste heat, will open its new generating station in the 
course of two or three weeks. The two turbo-generators, 
each of 1500 kilowatts, will be driven by exhaust steam 
from the furnace blowing engines of the Seaton Carew 
Iron Company, adjacent to whose works the station is 
built. In return for the exhaust steam, which has hitherto 
been blowing to waste’in the air, the Seaton Carew Iron 
Company will receive free from the Corporation the supply 
of electric current needed for its works. Expenditure on 
coal will practically be eliminated. The coal bill for the 
present electricity station is about £4000 a year, and, as it 
is anticipated that the consumption of current will largely 
increase under the cheaper rate now possible, the ultimate 
saving by the use of waste heat will be very considerable. 
Should the supply of exhaust steam not be available, 
either through a breakdown of the blowing engines or 
through the ironworks being idle, a supply of high-pressure 
steam will be obtainable from the Seaton Carew Tron 
Company 


THE British Embassy at St. Petersburg reports that a 
debate recently took place in the Duma on the scarcity in 
the supply of Russian coal and fuel oil. The Minister of 
Commerce said he did not consider that the duty-free 
admission of foreign petroleum would ease the situation, 











a recent Cement Show in Chicago. It was shown that 
local currents are set up in the material, owing to moisture | 
and impurities which produce iron oxide. Since this 
compound occupies a larger volume than the original 
material, a pressure is exerted that eventually results in 
cracking the concrete. To determine the amount of this 
pressure a steel cylinder having an internal diameter of 
l}in. was fitted with a steel rod lin. in diameter and the 
space between filled with cement. This was then im- 
mersed in water and the core connected to an electric 
circuit. By measuring the expansion of the outer cylinder 
it was found that the oxidation of the core produced a 
maximum pressure of 4700 Ib. per square inch. A column 
of concrete Ift. long and 6in. in diameter with its metal 
core was immersed in water and subjected to 50 volts 
with the core as the anode, and in three hours the specimen 
was cracked. 


AN apparatus for utilising compressed air to dislodge 
the anchor ice which forms at the ports of waterworks 
intake cribs during the winter months was installed at 
the Two Mile crib of the Chicago, Ill., waterworks in the 
autumn of 1911, and has given very satisfactory service 
during the past two winters. According to The Times, it 
consists of an air compressor 10in. by 8in. by 10in. arranged 
to discharge into a receiving tank having a capacity of 
approximately 50 cubic feet and giving a maximum pres- 
sure of about 80 lb. When any of the ports show signs 
of being blocked by anchor ice a standpipe running down 
the centre of the port is connected with the receiving 
tank by a 24in. hose. After the hose and standpipe are in 
place the contents of the tank are discharged by means of a 
quick-opening valve through the hose and into the port 
under a pressure of 80 1b. The force required to dislodge 
the ice formed on the walls of the port is secured by giving 
the full head of air through the port and also from the 
expansion of the air in the water. Formerly the anchor 
ice was dislodged by using water under pressure in practi- 
cally the same way, but it was found that the water 
would not give the same results a8 a similar quantity of 
air ‘under the same pressure, 








which he thought could best be done by diminishing 
the demand for oil by substituting coa!, the yield of which 
could be increased. The yield of Donetz coal amounted 
to 20,800,000 tons in 1912, as compared with 19,504,000 
tons in 1911, and it is anticipated that the production will 
be over 24,000,000 tons this year. The Ministry of Ways 
is making great efforts to enlarge the present limited use of 
anthracite. Feeding and subsidiary railways are to be 
constructed in the Donetz region, where deposits remain 
unworked for want of easy means of communication. 
Railway rates are also to be reduced in order to attract 
coal from other districts, especially from the Tcheremkhovo, 
Sudjenka, and Anzherski coal regions of Siberia. The 
Minister of Commerce states that the Government is 
strongly opposed to any permanent remission of the 
import duties on foreign coal, but it has decided to allow 
the railways to import foreign coal duty-free for a given 
period. 


A RECENT issue of the Bulletin of the French Society 
of Civil Engineers contained a paper on “Coke Oven 
Gases and their Utilisation,’ by M. Gouvy, in the course 
of which he refers to a new application of coke oven gas, 
viz., the manufacture of artificial rubber. M. Gouvy 
points out that after prolonged investigations conducted 
by various chemists, with the object of finding a sub- 
stitute for india-rubber, it was produced synthetically by 
the processes patented by Bayer and Co., of Elberfeld, 
whith were based upon the manufacture of butadeine. 
More recent researches, however, have shown that rubber 
consists mainly of a hydrogen carbide, most complex in 
composition, viz., isoprene, the simplest form of which is 
butadeine. This having been shown to exist in small 
quantities in the crude gases of coke ovens, the above- 
named company based its process upon its polymerisation 
into isoprene, -7.e., rubber. The raw material is really 
extracted from coke ovens by a special treatment of benzol, 
which distils below 25 deg. Cent. The manufacture of 
artificial rubber by this process is still in the experimental 
stage, and the cost price must be very high, but M. Gouvy 
thinks it may be reduced. 
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Compound Locomotives and Superheat. 


Ever since 1876, when M. Anatole Mallet, who, 
by the way, is still with us, applied the first practical 
system of compounding to the locomotive, there has 
been much debate among locomotive engineers as 
to whether it was worth while to expand the steam 
twice. Not as to whether economy in steam con- 
that was easily and abun- 
dantly proved, but whether the economy was worth 
while at the price of added complexity. The various 
answers given to this question illustrate the old 
saw, many men many minds, and with the 
development of the locomotive the problem of 
compounding has passed through many phases. 
In the early days the two-cylinder compound gave 


| satisfactory results, though handicapped by the lack 


of symmetry. With the growth in weight of loco- 
motives the disadvantage of the unequal cylinders 
became more pronounced and the low-pressure 
cylinder outgrew the loading gauge. Then the 
four-cylinder compound took its. place and 
was widely used, particularly in France and on 
those German railways influenced by von Borries. 
In this country four-cylinder compounds, and also 
those with three cylinders which possess largely 
similar advantages, were used somewhat sporadically, 
for the British locomotive engineers have always 
shown more than a Jittle individuality in their designs. 
In America two types of four-cylinder compound 
locomotive successively flourished and fell away, and 
now a single expansion of the steam is nearly universal 
except with Mallet type engines. In Europe at 
present the phase of the question which is of interest 
is the combination of compounding and superheating. 
We do not propose to consider here the thermodynamic 
side of the problem or to investigate how economy 
is effected, but merely to note the growing volume 
of evidence to the effect that steam and coal can be 
saved by using compound cylinders together with 
superheated steam. 

When superheated steam was first introduced into 
practical locomotive work by Schmidt the advocates 
of the hot steam were strongly opposed to the use of 
compound cylinders. The result was that the success 
of superheating reduced the use of the double expan- 
sion. Now there is a marked movement of return 
to it. The experience of the Paris-Orleans Railway 
showed some years ago that where, with saturated 
steam, compound cylinders effected an economy, the 
same percentage of economy was maintained if the 
engines were supplied with superheated steam. M. 
Maréchal, of the Paris, Lyons, and Mediterranean, 
after extensive study of the types of locomotives to 
give the best results with superheated steam, has 
definitely chosen four-cylinder compounds both for 
goods and passenger service. On the Prussian State 
Railway the latest design for the heaviest express 
service is a 4-6-0 type with four compound cylinders 
using superheated steam, while at a recent meeting 
of the Institution of Locomotive Engineers one of the 
speakers said that it was not unlikely that a three- 
cylinder compound with superheater would be soon 
seen on an English road. The compound super- 
heater of the Prussian State Railway. is particularly 
interesting in view of the locomotive history of that 
road. Herr von Borries when in charge of the loco- 
motive department of the Hanover district was a 
strong advocate of compounding and his name is 
associated with types of both two and four-cylinder 
compounds. Even after his premature death the 
while compounds remained in favour at Hanover, 
at Berlin opinion leaned to single expansion. 
On the introduction of superheating Herr Garbe, 
attempting to secure for a two-cylinder single expan- 
sion engine the perfect balance of the four-cylinder 
compound, went so far as to omit all counterbalance 
for the reciprocating parts. Though the engine and 
tender were rigidly coupled to oppose the mass of 





both to the fore-and-aft forces of inertia the attempt 
was unsuccessful, and now after some years the 
Hanover school is taking the ascendant and com- 
pound locomotives are coming into favour for the 
most exacting high-speed service. The evidence 
seems to be conclusive that superheating has not done 
away with the opportunity for effecting an economy 
in water and coal by a double expansion of the steam. 
The question remains, as it always has done. Is the 
necessary complexity too high a price to pay for the 
economy ? With the increase in the size of locomo- 
tives the case for compounding has strengthened. In 
the largest modern high-speed locomotives there is 
considerable advantage to be gained by the use of three 
or four cylinders. By this means the stresses in the 
driving axle are distributed and reduced and the coun- 
terbalancing can be carried out so as to do away 
with rotating counterbalance wgights for the recipro- 
cating parts, which in the case of a two-cylinder engine 
may cause the wheel load at high speeds to vary 
during each revolution 30 per cent. either way from 
the value it has when the engine is at rest. If these 
advantages are sufficient to determine the use of 
more than two cylinders very little additional com- 
plexity is involved by compounding the cylinders, 
and for certain services at least economy in the use 
of the steam will be obtained. On the other hand, 
the increased boiler pressure desirable with compound 
cylinders must not be overlooked, as with bad water 
this may make an appreciable difference in the cost 
of boiler maintenance and the advantages which 
might be gained in that respect by superheating with 
lower pressure steam must be foregone. 

Like many other complex engineering problems, 
the question is one of men as well as of a machine, 
and in many, if not in the majority of cases, the human 
element will determine the solution. The compound 
locomotive does not usually make so direct an appeal 
to the drivers as the superheater engine does, and to 
secure all possible economy it must be carefully used 
and maintained. There seems, however, to be evi- 
dence that with a reasonably intelligent and well- 
disciplined force for driving and running shed work 
the net result of using compound cylinders with 
superheat proves economical and satisfactory, for 
certain services at least. What its limitations may 
be is a subject well worth discussion. 


Occupational Fatigue. 


Ir is more than probable that few employers of 
labour follow with sufficient care the discussions 
which take place before the Royal Institute of 
Public Health. We cannot blame them. There are 
now so many scientific bodies whose work demands 
attention that we can feel no surprise if some of those 
which appear only to touch the fringe of living 
industrial subjects are unheeded. But at a time when 
the intensive methods that the market gardener 
employs upon cabbages and lettuces are being used 
on workpeople by the manufacturer, it is in the 
highest degree desirable that the evidence of philo- 
sophers who are interested in the general well-beiny 
and physical improvement of human beings should 
not be allowed to pass unnoticed by those whom the 
future will hold responsible for the condition of the 
men and women of its time. If that appeal is placed 
on too high a level for manufacturers who, in the face 
of increasing imposts and competition, find it difficult 
enough to make works pay even when no more atten- 
tion is given to the hygiene of their workpeople than 
the Factory Acts enforce, and even when the highest 
resources of scientific management and the most 
perfect equipment are employed, then, at least, the 
question must be studied on its lower levels, and such 
employers must ask themselves if their methods are 
indeed as fruitful as they appear to be. This is not a 
matter upon which a hasty reply is to be given. 
The answer is only to be found by careful study 
extending over a number of years, and it can only be 
formulated by those who are able to take a broad view 
of all the circumstances. If, for example, it was 
found on investigation that intensive management led 
to the early breakdown of the efficiency of the genera! 
body of workpeople, we should have to face the 
question of how far the well-being of the public must 
be sacrificed in order to maintain our industrial posi- 
tion in the world. It is now recognised that un- 
remitting hard work, particularly if it is of a mono- 
tonous and closely regulated nature, has an under- 
mining influence upon the nervous system, and hence 
upon the general health of the worker. How far 
in the interests of our commerce which demands this 
sacrifice we are justified in making it, and, alterna- 
tively, what methods can be employed for reducing 
it, are questions of such great importance that they 
must sooner or later be examined by the State. 

But until that time comes we ask manufacturers 
to give their attention to the reports of those who 
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have made a particular study of the effects of occupa- 
tion upon health and industrial efficiency. Such an 
one is Sir Thomas Oliver, of Newcastle-on-Tyne. 
who has spent many years of his life in the examina- 
tion of diseases peculiar to industries, and who 
combines a great knowledge of human physiology 
with a shrewd comprehension of the exigencies and 
needs of great factories. At the recent congress of 
the Royal Institute of Public Health he opened a 
discussion on occupational fatigue, which from 
every point of view calls for the consideration of the 
manufacturer on whatever class of products he may 
be engaged. It has been supposed that the use of 
machinery in our factories reduces the amount of 
manual exertion required for the execution of any 
given piece of work, and that, as a consequence, the 
artisan suffers less strain. Sir Thomas Oliver does 
not hold this view, but, on the contrary, thinks that 
improved machinery is responsible for the fact that 
men and women are now more easily overcome by 
fatigue than their forbears. The fact is that what we 
know as labour-saving machinery does not save the 
labour of the individual at all. In many cases 
what it does is precisely the reverse. It enables the 
workman to expend more labour than he did before, 
with the result that he is more fatigued. The tool 
is more efficient than its predecessor, and hence more 
is got out of it; but, at the same time, more has to 
be put into it. There are, of course, exceptions, 
and in a sense it is true that labour is saved. But 
it is even more true that it is the number of labourers 
that are saved rather than the labour itself. What is 
true of the workshop is equally true of the office. 
The telegraph, the telephone, and the hundred and 
one things that have increased the output of offices 
has not decreased the amount of work necessary. 
Kverything has been speeded up; we have altered 
the scale by which we measure time and output, 
and the strain is greater, not less, than before. In 
the office we see the result in the more frequent 
break-down of young men, and in the workshop we 
see it in the gradual displacement of the middle-aged 
and elderly men who are unable to work at the speed 
demanded by the new conditions. Few managers 
now take pride in the number of old hands that they 
have round them. The majority points with pride 
to the number of bright active young men it employs. 
It must not be supposed that because less physical 
exertion is required in the workshop now than was 
needed formerly that fatigue is any the less. The 
girl who sits on a stool for eight or nine hours a day 
pushing scraps of steel under a punching machine 
may be more fatigued by her occupation at the end 
of the day than a blacksmith. Fatigue and lassitude 
are induced as much by the repetition of a simple 
mechanical operation as by physical exertion within 
our powers. The best work can only be done when 
the mind and the body are fresh, and, as Sir Thomas 
Oliver pointed out, the quality of the work or the 
quantity must suffer as soon as the workman begins 
to tire. It has been found in many works that the 
output from an eight hours is no less than from a 
nine hours day. That is because the last hour of 
the day is never so productive as the earlier hours. 
The same is true of overtime. All managers know 
that the efficiency of their men falls off as the number 
of hours increases. The experiment is now being 
tried in America of allowing a short break in the middle 
of the morning, and it has been found that a few 
minutes complete relaxation from work, particularly 
if light food is taken, has a decidedly beneficial effect. 
Another interesting point is the effect of recreation. 
In the discussion to which we have referred it was 
shown that men who were engaged in muscular 
labour all day lost efficiency if they worked in their 
gardens in the evenings. In the mining districts 
it is held that men come to their work unrefreshed in 
the morning if they have been to picture-palaces and 
music halls the night before. We often hear severe 
criticisms of young men who spend their free after- 
noons watching football matches, and it is said that 
it would be far better for them to play themselves. 
The judgment of the man who sits all day at a desk 
is not to be taken on this point. Youths—miners, 
for example—who spend the whole week in physical 
exercise probably do well not to engage in violent 
exercises at the week-end. 

On all these matters we want more light. It is 
impossible at present to speak with any certainty, 
hecause our knowledge is deficient. Opinions are 
all that can be offered, and opinions are only possible 
where knowledge is imperfect. Sir Thomas Oliver 
has done well in calling attention to the problems that 
occupational fatigue present, but statistics are re- 
quired to show whether we are doing well or ill in 
wearing out labour of all kinds at an early age. 
Then, and not till then, shall we be in a position 
to inquire whether some different method is desirable 





face to face with the far more difficult, possibly 
insoluble problem, how to arrest the strain and 
fatigue of modern industries. : 


The Utilisation of Coke Oven Gases. 


THE comparatively low average net profits per ton 
of production attributed to the coal mining industry 
in Great Britain Jends a certain amount of interest 
to the position of affairs which prevails in a number of 
cases in the district of the Ruhr, Rhenish- Westphalia. 
Out of the sixty-three coal mining undertakings 
which are controlled by the Westphalian Coal Syn- 
dicate no fewer than forty-nine are now owned by 
iron and steel works or are the property of special 
corporations peculiar to that country, whilst the 
remaining fourteen are in the possession of joint 
stock companies and only produce coal, coke, and 
briquettes, &c. These fourteen undertakings were 
responsible in 1912 for the production of 28,945,000 
tons out of the total of 93,810,000 tons which the 
syndicate controlled in that year, and the dividends 
paid by the former on the ordinary capital ranged 
from a minimum of 8 per cent. to a maximum of 
37 per cent. As might be expected, the total amount 
of the share and loan capital invested in the fourteen 
undertakings varies considerably per ton of the pro- 
duction, and this largely explains the wide difference 
in the dividend rates which have been declared for 
last year. A greater degree of interest will, however, 
probably be attached to the average net profits per 
ton of the output. After deducting the charges for 
depreciation, the net profits are found to have aver- 
aged 1s. 53d. per ton for the fourteen concerns, this 
comparing with Is. 5d. in 1910, Is. 6d. in 1908, and 
Is. 74d. in 1906. Although the results in 1912 were 
more favourable than in 1910, it will be seen that they 
were less satisfactory than in either 1908 or 1906. _ If, 
however, some of the unprofitable collieries in the 
hands of the special corporations were taken into con- 
sideration in conjunction with those of the before- 
mentioned joint stock companies, it would be found 
that the average net profits would be much less than 
those represented by the above figures. On the 
other hand, it is doubtful whether the figures cited 
would undergo any change if it were possible to secure 
similar information respecting the remainder of the 
collieries associated with the coal syndicate and 
belonging to iron and steel works, 

The average net profits per ton of output of the 
fourteen undertakings are naturally not comparable 
with the average of 6d. per ton which is said to repre- 
sent the net profits of the British coal mining industry 
as a whole. The former constitute a special group 
similarly to the special group of collieries possessed 
by the iron and steel works, but if an average could 
be struck for the whole of the country it is possible 
that it would not be superior for coal, coke, and 
briquettes alone to that which obtains in Great 
Britain. Nevertheless, it seems desirable to draw 
attention to the circumstance that the generai system 
of working combined with the recovery of by-products 
is bringing about more favourable conditions for the 
colliery enterprises in Westphalia, so that if the aver- 
age net profits per ton of production of coal, coke, and 
briquettes are comparatively high, they must be 
understood to include also the profits arising from 
the growing extension of the business in by-products. 
Excepting the State mines in Westphalia and a few 
other collieries of comparatively little importance, 
all the other collieries in the Ruhr belong to the coal 
syndicate and were subject to a levy of 9 per cent. 
of the invoice value of the tonnage of their production 
of coal which was disposed of by the syndicate in 
1912, the amounts being deducted for the purpose of 
defraying the working expenses of the combination. 
The levy on coke and briquettes was lower, but the 
total sum realised on the three classes will probably 
do much to equalise the difference between the lower 
rates of wages prevailing in Westphalia as compared 
with the higher rates which obtain in Great Britain. 
It is, however, particularly with regard to the by- 
product branches that a considerable expansion is 
taking place, and the progress of these branches and 
the material effects which they have on the final 
working results are declared to give a better idea of 
the great development of the coal mining industry 
in Westphalia than the figures concerning the industry 
itself. 

The manufacture of coke at the pits in the Ruhr 
in 1911 was practically equivalent to the total output 
of coke at British collieries and gasworks combined 
in the same year, and when the British figures are 
available for 1912 it will be shown that the West- 
phalian pits alone have already surpassed them by a 
considerable tonnage. As a result of the general 
increase in the output of coke from the by-product 
recovery ovens in the Ruhr, an increasing expansion 





or not. If it is shown to be needed we shall be 
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concentrated liquor, sal-ammoniac, nitrate of 
ammonia, coal tar, light and heavy oils, anthracene, 
creosote, naphthalene, benzol, toluol, xylol, solvent 
naphtha, &c. To these have to be added not only 
the production of illuminating gas, but also that. of 
electrical energy. In fact, every conceivable branch 
which will yield money and benefit the total tinan- 
cial results of any undertaking is being cultivated and 
is having its effects upon the rates of dividends of 
the ordinary collieries as well.as of those which are 
associated with iron and steel works. For instaiice, 
the production of sulphate of ammonia, which only 
reached 53,000 tons in Westphalia in 1903, had risen 
to 236,000 tons in 1911, which is the last year for 
which figures are available. In the same period {he 
output of coal tar increased from 132,000 tons to 
569,000 tons, whilst that of benzoline, which is finding 
a growing market as the source of power for motor 
cars, advanced from 40,000 tons to 70,000 tons in 
1911 and 84,000 tons in 1912, and is being further 
developed by the installation of further plant. he 
augmentation in the production of lighting gas from 
the coke ovens is illustrated by an advance from 
393,000 cubic metres in 1903 to 84,594,000 cubic 
metres in 1911, the gas being largely supplied to 
towns both adjoining and at some distance from t\ie 
few pits which have embarked upon this branch. 
Similarly, the output of electrical energy at the Ruhr 
pits has been developed from 58,000,000 kilowaitt- 
hours in 1906 to 592,000,000 kilowatt-hours in 1911, 
and further extensions were made in 1912. Most 
of the electrical energy is utilised for the 
collieries and the auxiliary plant, although an 
increasing quantity continues to be disposed of 
to third parties. All these developments are yielding 
substantial results to the coalowners, and where they 
are taking place in connection with iron and _ ste+! 
works they naturally assist in the expansion of tlie 
export trade in iron and steel, whilst at the same time 
they suggest various problems to those coal and iron 
and steel works in other countries which have as yet 
made comparatively little progress in the recovery 
of various by-products from coke oven gases. 








MORE TROUBLES IN THE COAL TRADE. 

Apart from the non-union difficulty dealt with 
in these columns last week, there is a big crop of 
troubles rapidly ripening in the mining industry. 
In Scotland the Miners’ Federation is asking for an 
advance of Is. per day. This is down for discussion 
by the Conciliation Board on Monday next. That 
the state and prospects of trade warrant no such 
demand, and that the coalowners feel they have not 
only a strong case for refusing it, but actually a case 
for a reduction of wages, is evidenced by the fact 
that they (the owners) are giving notice of a demand 
for a reduction of 6d. per shift. In Scotland also the 
colliery firemen are moving for higher wages. Since 
the new Coal Mines Act came into force these men 
have been classed as officials, and are not in the union. 
Their wages vary from 6s.°6d. to 7s. 9d. per shift, 
according to ability and the nature of their work ; 
but, in accordance with the modern labour policy, 
some of them are getting up a movement for uniform 
wages or else a minimum of 7s. 3d. per shift. 

In Northumberland relations are strained between 
men and leaders as well as between the Miners’ Union 
and the Colliery Owners’ Association. For example. 
a dispute as to tonnage rates at the Newbiggin 
Colliery is likely to lead to another ‘‘ unauthorised ~ 
strike. In defiance of their union, 1000 men have 
tendered notices to cease work. The union officials 
agreed with the employers to arbitrate, and 
advised the men to withdraw the notices. But 
on Saturday night at a big meeting the men raised 
a storm of protests against the leaders and their 
advice, called for the resignation of Mr. Cairns, and 
passed a resolution to resist the decision of the Joint 
Board, to refuse to obey the Executive of their 
union, and to go on strike as soon as their notices 
were up. ‘The men will not be entitled to strike pay. 
but as the union cannot be relied upon to observe 
its own rules, having paid the men who struck for 
sixteen weeks against the Eight Hours Agreement 
a couple of years ago, the men in the present case are 
hoping to be paid for breaking the rules. There is 
also a general movement in the county for alterations 
of the Minimum Wage Act rules, particularly those 
relating to absenteeism, the men not liking to be 
penalised in respect of lost time. In the same 
county the agitation against the three-shift system. 
which was introduced, it will be remembered, as a 
direct result of the Eight Hours Act, is as fierce as 
ever. Three years’ experience has done nothing to 
smooth out this difficulty, but instead of the men, or 
their union, agitating for the repeal of the Act, or 
for a “ local option ”’ clause to enable them to contract 
out of it, they are asking for the removal of all the 
inconveniences at the owners’ expense. It was the 
Miners’ Federation, and not the employers, that 
secured the Eight Hours Act. The only way to 
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game time comply with the law, is by the three-shift 
evystem. This the men resent, because it means 
irregular hours, changing shifts, and interference with 
domestic and social life. Next week another con- 
ference is to be held on the subject of abolishing the 
system, but the men would be better advised to 
interview the politicians who made the law than the 
owners who are trying to obey it. 

in Durham, what is called the ‘ forward movement ”’ 
is being pushed vigerously by the extremists. Last 
Saturday at an ‘‘ unofficial’ conference—that is, 
a conference not authorised by the Miners’ Federa- 
tion--no fewer than fifty-one lodges of the Durham 
\iiners’ Association were represented, and a resolu- 
tion carried *‘ protesting against the rates and rules 
ol the minimum wage.” The three-shift system was 
also condemned, as were the rules and regulations of 
the Miners’ Federation, It may be said that the 
troubles arising out of the two great measures secured 
by the Federation—the Eight Hours and Minimum 
Wage Acts—provoke more discussion and _ bad 
temper among the miners than was ever provoked 
There is seething discontent and violent 
avitation. And this while trade is good and wages 
exceptionally high. When to the current troubles 
there is added a fall of wages, as there is bound to 
he when trade slackens, the storm will burst. 

In Yorkshire, Lancashire, and the Midlands matters 
are pretty much the same. The Executive Councils 
are almost deluged with lodge appeals for permission 
to hand in notices over grievances invariably due, 
direetly or indirectly, to recent legislation. In the 
first-named county the “ campaign’? against non- 
unionism will start next month, and is almost sure to 
lead to a few stoppages of work. The whole position 
is, of Course, aggravated by the idea that has been 
spread among the miners that almost fabulous profits 
are being made by their employers—an idea we have 
shown in these columns to be quite erroneous. While 
so many speakers and writers are permitted to spread 
this idea, and while no serious efforts are made to tell 
the miners the truth about the working expenses of 
the trade, the men are bound to imagine that they are 
entitled to very much higher wages, and smart under 
an imaginary injustice. — 

In South Wales the Miners’ Federation, in spite of 
recent wage advances, bringing the earnings up to the 
agreed maximum of 60 per cent. above the standard, 
and in spite of the guaranteed minimum wage for all 
work in abnormal places, has just promulgated a new 
‘schedule ” of pay rates demanding advances for 
the various grades of labour ranging from 8 per cent. 
to 274 per cent., and actually laying it down that 
“any person who shall agree to any price-list in 
future in contravention of the foregoing shall be 
immediately expelled from the Federation.” First 
all the workers are forced into this organisation. 
Next, a list of impossible prices and wages is made 
the law of the union. And then men are to be driven 
out if they fail to obey this impossible law. The truth 
seems to be that the miners’ leaders have got the men 
and the trade into such a state of confusion that 
their only hope of retaining their positions lies in 
constantly springing surprises and making extra- 
vagant demands and promises. 


before. 








INSTITUTION OF ELECTRICAL ENGINEERS. 
No, I, 


THE summer conference of the Institution of 
Mlectrical Engineers opened in the hall of the Con- 
servatoire des Arts et Metiers, Paris, on May 2st. 
The meetings are being held under the chairmanship 
of M. Berthelot, President of the Société Inter- 
nationale des Electriciens, and Mr. W. Duddell, 
President of the Institution of Electrical Engineers. 

M. Berthelot, who occupied the chair at the opening 
of the proceedings, extended a welcome to the mem- 
hers of the English Institution. 

The programme of the meeting, which extends over 
four days, includes a group of papers on the problems 
associated with railway electrification, a discussion on 
‘Long Distance Transmission of Electrical Energy,” 
hy M. Marcel Deprez; on ‘Continuous Current, 
lhury System,” by Mr. J. S. Highfield; and on 
‘'Three-phase Current,” by M. Maurier Leblanc. 
Other papers to be read are by Mr. W. Slingo (General 
lost -oftice) on the ‘ Application of Mechanical 
Devices to Manual Operation in Telephone Ex- 
changes * ; and by M. Claude on “ Lighting by Means 
of Vapour Tube Lamps.’’ In addition there is a 
lecture by M. le Commandant Ferrié on the * Applica- 
tion of Wireless Telegraphy to Time Signals.” 

The visits are to the electrical power stations at 
St. Denis and Asniéres, and the installations of the 
Nord-Sud and the Compagnie des Omnibus. An 
Inspection is also to be made of the new electrical 
rolling stock of the Ouest-Etat Railway and the Eiffel 
Aerodynamical Laboratory at Auteuil, the latter 
Visit being made under the guidance of M. Eiffel, who 
held a reception on Tuesday on the highest platform of 
the tiffel Tower, when an opportunity was afforded 
of Inspecting the wireless installation. 

lhe first group of papers listed for discussion at the 
opening meeting were those on railway electrification. 
"hese were ‘“ High-tension Continuous-current 'Trac- 
tion,” by M. L. Gratzmuller ; ‘‘ Single-phase 'Trac- 
tion,” by M. Latour; ‘The Electrification Scheme 
of the Chemin de Fer du Midi,” by M. Jullian ; ‘‘ The 





Electrification of the Paris Suburban Lines of the 
State Railway,” by M. A. N. Mazen; ‘‘ Railway 
Electrification Problems in the United States,” by 
M. H. Parodi; and “ Petrol-Electric Vehicles,” by 
M. J. B. Damoiseau. 

These papers are too long to be printed, and brief 
summaries of the contents are all that can be given. 
Monsieur Gratzmuller, in his summary of conclusions, 
points out that 


The title “ High-tension Continuous-current Traction ”’ is 
not very happy. It implies an entirely new type of appare tus, 
As a matter of fact, it only marks steady development ; from 
500 volts it passed to 600 volts, and then to 750 volts. The 
trains from Villefranche to Bourg-Madame use current at 850 
volts. Certain sections of the Buda-Pesth system are now run 
at 1000 volts, and to-day the system is applied to locomotives 
at 2400 volts, and even 3000 volts is talked of. This progress 
has been justified by improvement in the commutation of the 
motors, due principally to the use of auxiliary poles and to 
recent methods of insulation by means of mica and impregna- 
tion. The cost of transmitting the energy must not be over- 
looked in view of the weight of copper required for the lines 
and the cost of sub-stations. In order to make a comparison 
with other methods of traction, viz., single-phase and three- 
phase, the length of the line and the intensity of the traffic 
should be taken as independent variables, but this would 
lead to the comparison of estimates, a subject unsuited for 
discussion here. It may be mentioned, however, that heavy 
traffic is a favourable factor for high-tension continuous- 
current traction. 

The advantages of continuous current are principally the 
large starting torque, the quality of the commutation——which 
is shown by the small wear of the commutator and the brushes 

and the light coaches. On the other hand, there are the 
drawbacks of the use of an exposed high-tension rotating part- 
particularly dangerous in damp localities—-the use of a com- 
mutator, and the control of the large currents necessary when a 
arge amount of power is required. 

Some companies (Ganz and Brown, Boveri), after having used 
the three-phase system, have thought it advisable to develop 
single-phase apparatus (Brown, Boveri), or high-tension con- 
tinuous-current apparatus (Ganz and Brown, Boveri). 

The Westinghouse Company, which started with single-phase 
traction, is constructing high-tension continuous-current 
apparatus, whilst Messrs. Siemens-Schuckert are developing 
single-phase and continuous-current apparatus. 

It is likely that these three systems of electric traction, viz., 
continuous current at high pressure, single-phase and three- 
phase, will find fields of application. What is certain is that all 
traction, whether on a large or small scale, is tending undoubtedly 
and rapidly towards electrical working, the weight of the appa- 
ratus and the cost of the lines being capable of further marked 
diminution. 

The paper by Monsieur Latour dealt with the 
special advantages of single-phase working compared 
with continuous current systems, and Monsieur 
Jullian gave details of what is being done on the 
Chemin de Fer du Midi. Monsieur Mazen dealt 
with the difficulties of the traffic problem on the Paris 
suburban system. He pointed out that 

The State railways system, formerly the Ouest lines, serves 
a very considerable portion of suburban Paris. The lines of 
this system, which end at three termini, namely, that of St. 
Lazare on the right bank, that of the Invalides and Mont- 
Parnasse on the left bank, comprise at present a total length 
in this section of about 500 kiloms. of single track. This total 
will be increased to 800 kiloms. in a few years’ time when the 
proposed loops and junctions will be finished, and when the new 
line from Mont Parnasse to Chartres now in course of construction 
will be opened to traffic. A huge traffic naturally corresponds 
with such a large development of track. From the point of 
view of the number of outward and inward travellers, the St. 
Lazare station is by far the most important, not only of the 
Paris but of European stations. Only Liverpool-street Station 
in London is at all to be compared with it. 

If to the main line services the number of suburban trains are 
added, a total of more than 820 train loads entering Paris daily 
is obtained, which, with the outward trains, amounts to a total 
of more than 1640 trains (in and out) in the twenty-four hours, 
and this. corresponds to more than a train pey minute entering 
or leaving Paris. 

The number of passengers who annually make use of the three 
State Railway termini of Paris amounts to about 70 millions. 
Of this total the St. Lazare Station alone accounts for about 
60 millions ; and the annual increase is of the order of 2 millions. 
One-third of the total annual number of suburban passengers 
use the stations contained within the area of Asniéres, Colombes, 
La Garenne, and Courbevoie. This is of great importance in 
organising the traffic. 

The amount of rolling stock employed in the suburban service 
is very considerable, in spite of the comparatively small number 
of trains per hour. It comprises about 1500 coaches and 200 
locomotives, which represent, together with the necessary 
engine sheds, workshops, and carriage sheds, a total capital 
expenditure of more than 50 million francs. The magnitude of 
this stock is explained by the fact that on account of the difficulty 
of altering their composition they run practically as block trains, 
while as there are no carriage sheds on the line, because they 
would have to be so large in view of the length of the trains, all 
stock is housed at the termini. Under these conditions the 
utilisation of the seating capacity does not exceed 18 to 20 per 
cent. 

With such a method of working the weight moved is ob- 
viously very great—1500 million ton-kiloms. per year. Of 
these figures the locomotives account for about 450 millions, that 
is, a little more than quarter. Such very bad working conditions 
lead, necessarily, to heavy annual expenses, although the total 
distance run does not exceed 6,600,000 kiloms. yearly. The 
final outcome from the financial point of view is a large deficit, 
which will go on increasing unless stringent measures are taken 
for improving the suburban working. The only method of 
escaping from this situation appears to be a scheme for improving 
the service as a whole, while providing for a great increase in 
traffic. 

The considerable experience obtained in the use of steam 
traction shows that it is useless to try to exceed a maximum 
of 10,000 to 12,000 passengers per hour with carriages without 
top seats, on a two-track line with frequent stops. In England, 
where certain systems use comparatively light trains hauled 
by heavy and powerful locomotives, 8000 to 10,000 passengers 
per hour is barely reached. Here, thanks to lighter rolling 
stock, accelerations are obtained which, without being as great 
as are obtained with electric traction, are, nevertheless, con- 
siderably greater than in England: but, on the other band, the 
cost of haulage is considerably increased. 

By the side of these figures it is interesting to put figures relat- 
ing to electric traction, it being remembered that with trains of 
5 coaches carrying 500 passengers the Métropolitain is able 
to deal with an hourly total of 12,000 passengers. With 
carriages 3m. instead of 2.40 m. wide, and 22m. instead of 
14 m. long, and assuming eight carriages per train, the enormous 
figure of 40,000 passengers per hour is reached, or, considering 
seats only (no standing), that of 20,000 passengers per hour. 

The conclusion is therefore arrived at that electric traction, 
with its rapid acceleration, allows of the time taken on the 
journey being so diminished as to double the capacity of the 








line. No section of a steam line can deal with more than 
100 trains in each direction per day, whilst it is agreed that on 
electrified lines this figure may reach 350. 

For various reasons, and particularly since on most of the 
sections the density of the traffic is already very high and ix 
bound to increase, the State Railways, being anxious to make no 
mistake, have adopted the continuous-current system at 650 
volts. This system is sanctioned by long usage, it is thoroughly 
reliable, and in the present instance it is certainly the cheapest 
Our neighbours, the English, a practical people, after the very 
interesting application of the single-phase system on the part 
of the London, Brighton and South Coast Railway on several 
lines in the south of London, have just recently, like the State 
Railways, adopted the continuous-current system at 650 volts 
for the majority of the lines in the suburbs of London. It must 
be added that everything that exists in Paris in the way of 
heavy electric traction—Métropolitain, Nord-Sud, Orleans 
(Orsay Juvisy), Etat (Invalides-Versailles, left bank )—is worked 
with a continuous current at 650 volts. : 

For the electrification under consideration, the electric supply 
must be able to furnish 400 to 500 motor coaches with con- 
tinuous current at 650 volts, through a third rail parallel to the 
track, the running rails serving as return conductor. The 
current is furnished by sub-stations receiving energy in the form 
of alternating three-phase current at 25 cycles 15,000 volts 
from the generating stations. Electric energy will be furnished 
by two power stations, the construction and working of which 
has just been entrusted, after public tender, to an industrial 
syndicate. There is a sliding scale of charges under which, 
when the stations are finished, electric energy will be sold to 
the State at an inclusive charge of about 5 centime- per kilowatt- 
hour. 

The plant at the two power stations will comprise steam 
turbine units of 5000 kilowatts, and the stations will be placed at 
Moulineux and at Bezons on the banks of the Seine. -When the 
installations are complete, they will have a capacity of about 
60,000 kilowatts, and will furnish the State with about a hundred 
million kilowatt-hours per annum. ‘The sliding scale for supply- 
ing this current contemplates the ultimate utilisation by the 
State of the energy coming either from the Rhone or from the 
coal mines in the north. 

Monsieur Parodi’s paper discusses at considerable 
length the American problems in connection with (1) 
suburban lines; (2) main line services; and (3) 
mountain railways. It shows the advantages of con- 
tinuous current working for suburban services, but 
points out that before electrical working can be 
applied to main line traftic a large number of technical 
problems have still to be solved. For mountain 
operation the author points out there is a certain 
critical gradient at which electrical is more economical 
than steam working, but that the subject has still to 
be worked out. 

Monsieur Damoiseau expresses the opinion that 
if the use of independent motor vehicles continues to 
develop petrol electric motor vehicles will prepon- 
derate. 

Monsieur Mazen, who opened the discussion, 
emphasised the advantages of continuous-current 
working for suburban traffic, and pointed out the 
practical difficulty of overhead wires in cases where 
as on the Paris system, there was a very large 
number of roads running side by side to be operated. 

Mr. Roger T. Smith (Great Western Railway) 
referred to the paper of M. Parodi. It was shown in 
that paper that for suburban traffic working the 
technical side of the electrification problem had been 
solved, and that it was now entirely a financial 
question. The third-rail continuous-current system 
had been proved in Europe and in America to be the 
most suitable for suburban traffic. The engineer had 
done his work. For mountain railways it was shown 
that a critical gradient existed, and he hoped that the 
actual conditions for which electrical operation was to 
be preferred would now be soon determined. Not- 
withstanding the work which had been done in Italy 
with three-phase current operation he believed that 
either continuous current or single-phase working 
would be found most suitable for mountain railways. 
The question was one of great interest to British 
railway engineers, because outside suburban working 
the only use he could see for electric railway opera- 
tions in Great Britain was for mineral trains in hilly 
districts. With regard to main line trains the Great 
Western 4—6—0 locomotive hauled a non-stop train 
between London and Plymouth, the total weight 
being 405 tons at an average speed of 54 miles per 
hour with a horse-power at the draw bar of 730, and 
a maximum speed of 76 miles per hour. 

There was no electric locomotive yet built which 
would give 1000 horse-power at 112 to 120 kiloms. 
per hour. In Great Britain there were 500,000 
traders’ wagons, representing an expenditure of 60 
millions sterling, which could never, therefore, 
be got rid of. The pressure on British rail- 
ways of those wagons made it impossible for them to 
reap the advantages arising from the employment of 
locomotives of the type used in America and to a 
certain extent on the Continent of Europe. 

Mr. Robert Hammond commented on the import- 
ance of the subject raised, and Monsieur Bochet said 
that if the use of the internal combustion engine made 
headway in railway service the future appeared to be 
with the petrol-electrice vehicle. 

The discussion on the railway papers was adjourned 
until May 23rd. 
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into a number of water-tight compartments by transverse 

THE FRENCH BATTLESHIPS PROVENCE AND | bulkheads. These compartments are again sub-divided 
BRETAGNE. by at least one or two longitudinal bulkheads. The 

Tue French sister battleships Provence and Bretagne machinery compartments are not provided with doors in 


were launched on April 20th and 2Ist respectively. The the bulkheads, and access has to be obtained to them from 
i i. + | above. 


Provence, the keel of which was laid on May Ist, 1912, . R cs : 
was built at Lorient, and the Bretagne. which was begun | PE ey Nertege: Pecagpuery tia bree P It es = ir pg es 
on July 22nd last, at Brest. It will be noticed that these | emer Therei = nny tes 10i "thiok a di ' 
periods of construction are much shorter than was cus- | ier = ua i emepeenig cmap ot — —salapeeteseagy 
sere 4 cs — ye _ Se an the ye — a Sih placed at a senidiieealilie shieatinn above the water line 
oth vessels have n built to the designs of Monsieur | : sare : rs 
Doyére, and both were launched on a single sliding way a pry ade cancun : — x bet _ 
oe ae ese a anenmeets. Pela | ments. The lower is for the commander, the navigating 
although more hazardous to launch with a single than with | am the at Pipe were ° igen 
a double way, but in both these cases the launch was | Ocer, the steersman, and the admuiral’s staff ; the upper 


successful. The launching weight of the Provence was, | for the officer in charge of the artillery and the admiral. 
with the cradle included, about 8400 tons. The savate | From the lower compartment a good — will be obtained 
fore and aft on both sides of the ship; from the upper 


was 498ft. in length, 48in. in width, and l6in. thick. Its | A ‘ 
inclination is given as being 8-06 per cent. The savate | observation can be kept all round saving for a small arc 
for the Bretagne was 55ft. shorter than that for the Pro- | towards the stern. Telephones, telegraphs, and steering 
| gear are connected with the conning tower, and it is in- 
| tended that during manceuvres or while an engagement is 
| in progress the vessel shall be entirely controlled from this 
| point. On the top are two small towers for protecting 
the range-finders and the standard compass. There is 
only to be one rudder. It is of the balanced type. 
There are to be two groups of boilers, each group having 
| its own funnel. The first group is divided into three 
| rooms, while the other is contained in a single room. The 
boilers are designed to burn either coal or liquid fuel. 
The boilers of the Bretagne are being supplied by the 
| Niclausse firm, while those of the Provence are being built 
at the Navy works at Indret. The leading particulars 
of the boilers of both vessels are as follows : 








Boilers of the Bretagne 


Number... .. 24 
Total grate area .. .. 2090 sq. ft. 
Total heating surface . 64,660 sq. ft. 
Steam pressure .. .. 256 Ib. per sy. in. 
| Number of tube elements 380 
| Numberoftubes .... 9784 
Length oftubes .. .. .. 7ft. 10in. 
Diameter of tubes (lower) 3fein 


rein. 
2in. and 3in. 
148 sq. ft. 

76 sq. ft. 

66ft 


Diameter of tubes(upper) .. .. .. 
Cross sectional area of forward funnel 
Cross sectional area of aft funne 
Height of funnels above water line 


THE PROVENCE AND BRETAGNE—CROSS SECTION 


vence, being 443ft. long. It was the same width, but | 


22in. thick. Its declivity was 6 per cent. Boilers of the Provence. 





The leading particulars of these two vessels are as | ype... - Gaedhan tamale 
follows :— | Number .. .. 18 
A ' 22 548 Total grate area... 1492 sq. ft. 
ee se ae Total heating surface 62 585 sq. it. 
Extreme breadth .. .. .. .. .. .. .. 88ft. Steam pressure co ce ce se +e 6266 0b. per sg. in 
DE EIEIIE  ns oe ine) ces oe he. ov RE SMa. Tubes, inside diameter .. .. Lisin. 
Draught aft (52ft. from aft perpendicular) .. 28ft. 7in. Tubes, outside diameter emt) Meee Tae 1 rein. 
Pro’ horse-power .. .. .. .. .. 28,000 | Height of funnels above grate 96ft. Sin. 
Estimated speed 20 knots Coal consumption as per contract : 


2700 Ib. per mile 


Ten hours’ full-power trial 
25 mm. of water 


Air pressure in boiler-rooms .. .. .. 
Twenty-four hours’ trial under normal 

rere Se 
Consumption with half boilers at work.. 1168 Ib. per mile 


The keel is made up of two plates hydraulically riveted 
together. The shell plates have a length equal to about | 
that of eight spaces between frames. For nearly the whole | 
length of the vessel a double bottom has been worked. | 

The stem, stern post, shaft brackets, and the rudder| Under ordinary circumstances 900 tons of coal are to 
frame are of cast steel. Below the water level the plating | be carried, but there is room for 2700 tons, and with this 
is composed of nine strakes connected together by double | quantity the vessels will have a theoretical acting radius 
riveted seams. The under-water plating has a maximum | of 8500 miles at 10 knots and 2500 miles under full speed— 
thickness of lin. and a tensile strength of from 31 to 32 tons | 20 knots. 
per square inch. The plating behind the main armour is/| Both vessels are to be fitted with Parsons’ combined 
eonnected to the plating coming under the deck armour. | turbines driving four shafts. Those for the Bretagne 
The accompanying cross section shows that the double | are being constructed by the Forges et Chantiers de la 
bottom is taken up to the lower armoured deck. The | Mediterranée and those for the Provence by the Ateliers 
shell plating of the upper works has a maximum thickness | et Chantiers de la Loire. There are no separate cruising 
of #in. | turbines. The turbines are divided into two sets, port and 

The main armour belt is 1 lin. thick between the forward | starboard. The high-pressure turbines drive the wing 
and aft turrets and Tin. thick from these points to stem and | shafts. They have ahead and astern impulse sections 
stern. This armour belt reaches 5ft. 7in. below the water | preceding the reaction blading. There are four impulse 
line and is taken up to 7ft. 9in. above it. There is a 3in. | wheels for ahead and two for astern working. The low- 
backing of teak bind the armour. For about 197ft. | pressure turbines drive the centre propellers. The speed 
of their lengths, 7.e., from No. 1 forward turret to the after | is regulated by a series of nozzles acting on the high-pressure 
funnel, there is an armoured citadel protected by 7in. | impulse wheels in the usual manner. At full speed the 
armour plate extending from the upper edge of the main | turbines will run at 300 revolutions per minute and with 
armour belt to the spar deck. There are also athwart | 28,000 horse-power they are designed to give the vessels 
bulkheads of the same thickness. The secondary armament, | a speed of 20 knots. 
the bases of the funnels, the conning tower, &c., are pro- The main condensers are arranged in two water-tight 
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TURBINES OF THE PROVENCE AND BRETAGNE—PORT SIDE 


tected by this citadel. Aft, not far from the stern, there | compartments aft of the low-pressure turbines. ‘They 
is a cross bulkhead 7in. thick, connecting the armour belt | have a cooling surface of 32,000 square feet. ‘They have 
on both sides. been designed to produce a vacuum of 27}in. of mercury, 
There are two protective decks. The lower is formed | with cooling water at 15 deg. Cent.—59 deg. Fah.—when 
of lyzin. plates on the flat and 2#in. plates on the slopes. | the turbines are running at full power. A drawing show- 
‘he upper protective deck is made up of 1}fin. plates. | ing the arrangement of one-half of the propelling machinery 
‘The lower of these two decks joins up at the sides with the | is given above. 
lower edge of the main armour belt. It then slopes sharply | The total capacity of the electric generating sets installed 
upward and inward for some distance,and the main por- | will be about 1650 horse-power. There are to be four com- 
tion of the deck in between these two sloping sides is | bined steam engines and dynamos, each having a capacity of 
slightly curved, the top point being approximately at | 200 kilowatts, these being for lighting, &c., while there are 
water level. The upper protective deck extends from | to be two similar sets for supplying energy for working the 
end to end of the ship at the level of the upper edge of the | turrets. Electricity is to be used, in addition, for steering, 


— 


in diameter. The fans all over the vessels are to be driven 
electrically, except those for the forced draught and the 
ventilation of the main engine-rooms, which will be 
steam driven. Westinghouse-Leblanc refrigerating «pa. 
ratus is to be installed for cooling the ammunition stores, 

These two vessels will be the first in the French Nayy 
to carry guns larger than 12in, bore. The main armaren} 
is to consist of ten 13-5in. guns arranged in five turrets. 
All of these will be on the centre line, two forward, iwy 
aft, and one about amidships. These turrets will be pro. 
tected with 13-5in. armour front plates, 10in. wing, and 
llin. at the foot. The respective heights of the tu.rets 
from the water line are to be as follows :— 


Turret No. 1 30ft. 6in. 
- vo. 2 37ft. 9in 
No. 3 33ft. 6in. 

No. 4 <s Gao de> sa tee. c5 Gee 

No. 5 . 21ft. 4in 


Turrets | -and 5 will have an are of fire of 135 cdey., 
Nos. 2 and 4 of 140 deg., and No 3 of 120 deg. on both 
sides. All ten guns can be fired on the broadside and the 
fore-and-aft fire will consist of four guns. It is stiied 
that these guns will be about 67ft. in length, that they will 
weigh 66 tons each, and that they will fire shells weighing 
1190 Ib. One hundred rounds will be carried for «ach 
yun. 

' The secondary armament is to consist of twenty-!\wo 
5hin. guns. These are to have an are of fire of 120 doy 
and are to use 80 Ib. projectiles. Two hundred and seve; 
five rounds will be carried for each gun. 

There are to be four torpedo tubes, two forward sind 
two aft. They are to be 18in. diameter. The torpedoes 
are to be of the 1909 type and are to be worked with com. 
pressed air. 

The complement of each vessel will be 42 officers and 
1125 petty officers and men. 

These two vessels have by no means escaped criticisin 
at the hands of French naval critics, but taken as a whole 
it cannot be regarded as being adverse. Indeed, there 
are those who consider that for their displacement they 
form one of the best possible solutions of what a moderi 
battleship should be. 

In the first place, it is allowed that their firing power 
may be compared without disadvantage with that «i 
battleships of the same period of other nations, It is 
granted also that the arangement of the secondary armu 
ment is better than that of the Jean Bart class. Compared 
with German, Austrian and Italian battleships they are as 
well protected against gunfire as are these vessels, both as 
regards the thickness of their armour and the parts pro 
tected by it, though the protection of the fore part of the 
vessels, which for previous battleships was considered by 
French experts to be indispensable, has been omitted with 
a view to economising weight and displacement. 

On the other hand, it is urged that the protection against 
torpedo attack and against sinking when struck by one oi 
these projectiles is not so complete as it might, and as it will 
be in the case of the Normandie class, though the Bretagii+ 
and Provence will be well provided with Bullivant nets. 

Then, again, these two vessels will have a good high 
freeboard, which should allow of their keeping the 
sea in all weathers, but complaint is made that they have 
not got two rudders. It is pointed out that in the case ot 
the Danton, which also had four propellers, the use of two 
rudders was found to be imperative. 

The most weighty indictment is possibly that concerniny 
speed. It is shown that the average speed of battleship 
of the same size in foreign navies is about 23 knots, and 
that to compare with this these two vessels only have « 
designed speed of 20 knots. The more hopeful among the 
critics, however, are confident that in actual service this 
speed will be much exceeded as has, as a fact, been the 
case with a number of other French warships. Then, 
again, the boilers come in for some severe handling. It is 
considered to be very bad policy to instal boilers of a 
torpedo boat type in a large battleship, especially having 
regard to the unfortunate experiences which the French 
have had with cruisers fitted with boilers of similar types 
On the other hand, the refrigerating arrangements are 
deemed ample and the radius of action adequate, especiall) 
having regard to the fact that a considerable quantity 01 
liquid fuel can be carried in the double bottoms. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 


THE construction of the underground works, which were 
commenced by the Argentine Tramways Company in 
the month of December, 1911, and of which a full descrip 
tion has already appeared in these columns, has been 
almost completed without further incident, and _ traffic 
has been successfully begun. The finished construction 
has been carried out in much less than the time which was 
originally estimated, that is to say, between eighteei 
months and two years. As will be observed, the under 
taking has occupied rather less than seventeen months. 
The total amount of excavation work has amounted tu 
500,000 cubic metres of earth, all of which has been readily 
sold to various concerns, such as the Flores Cemetry 
Corporation, which has found it useful for the filling-in 
of its exceptionally low-lying grounds; the Buenos 
Aires Jockey Club, which is rebuilding its palatial esta 
blishment ; and the French narrow-gauge railway line. 
During the seventeen months mentioned, over 1900 men 
have been employed almost continuously. The depth 
of the excavations vary from 4 to 5} metres, according to 
the nature of the ground and the obstacles presentiny 
themselves. In some places the workmen encountered 
the main sewers of the city, and these were found to be 
so near the surface that inclines were found necessary to 
avoid them. In these circumstances the depth of the 
solid ground between the roof of the tunnel and the pave 
ment of the street had to be diminished to the irreducible 
minimum, The tramcars are run upon the overhead 
trolley system, and a certain amount of free space must 
be allowed for the.collector arm. At the crossing which 
is established at Santiago del Estero barely a foot 
separates the roof of the tunnel from the level of 
the street above. At other points as much as between 
2 and 24 metres of earth and concrete, supported by steel 





inain armour. working the guns, hoists, fire and main pumps, &c. There 
Below the lower protective deck the hull is divided | ere to be eight searchlights, 36in. in diameter, and two 30in. 


girders, separate the tunnel roof and the road surface. The 
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numerous gas pipes electric cables, and sewer pipes have | 
in no case been injured, but in some instances they have | 
hon raised so that all of them now pass overhead through | 
the strata which serves as the roof of the tunnel. Where 
the busy and usually thronged thoroughfare Calle Maips | 
joins the Calle Chacabtco a junction has been established, 
and this is considered a remarkable specimen of skilful | 
envineering construction. Immediately below the surface | 
af the roadway—say, from 12in. to 18in. deep—are laid | 
th: cables, gas pipes, and a large main sewer; under | 
these is the tunnel of the Anglo-Argertine Tramways | 
Company, which runs from the Plaza Mayo to the Plaza | 
Once: beneath this again is found a second tunnel owned 

bv the same company, which runs from the Retiro Station, | 
zhired by the Buenos Aires Pacific and the Central Argen- | 
tine Railway Companies, to the Plaza Constitucién— | 
th. terminus of the Buenos Aires Great Southern Railway | 
Company ; ata greater depth still runs the tunnel of the 
Ruenos Aires Great Western Railway Company, connect- | 
ing the Plaza Once with the Port Docks Railway. A | 
similar construction is provided at the junction of the | 
(alles Piédras and Esmeralda, rendered necessary owing | 
io (he extreme narrowness of the thoroughfares at these 

points, preventing a double track from being laid in the one 
tunnel. The tunnel between the Plaza Mayo and the 

Pliza Once will not be available until the close of the pre- 

sent year. The completion of the entire works will prob- 

ably be celebrated early in the month of February, 1914. 

The cars are probably the longest of any in use by any 

tramway system in the world, namely, 15 metres; the | 
motive power provided is sufficient to enable one motor | 
car to draw six trailers. Special attention has been 
devoted to the efficient ventilation of the tunnels, while 
they are brilliantly lighted throughout. Over £4,000,000 
will have been expended upon the construction before 
finality has been reached. 


Chile. 

While actual construction work has hardly as yet com- 
menced upon the Valparaiso Port, which, as will be remem- | 
hered, is now in the hands of the firm of S. Pearson and 
Son, Limited, of Parliament-street, S.W., the preparations 
for successfully grappling with the undertaking have 
heen in progress for some months past. One of the first 


and most important of these arrangements is the 


| of the President, ‘‘ Battle y Ordénez.” 


| will not be so easy a matter. 


different zones, so as more easily to carry out the innova- | South America, Europe, and other countries of the world 


tion. Thus the town of La Paz and that of Las Piédras | participating. 
| will be supplied from the Montevideo installatior ; Guada- 


lupe, Santa Lucia, and Pando are in the first zone, 
and it is estimated that the work in connection with 
this section will be completed by the month of October 
next, 1913. 


alternating current, which will supply Punta del Fste 
and San Carlos, San Eugénio, and Tacuarembé. The 
term of tifteer months has been mentioned as the period 
within which these equipments are to be finished. The 


third zone comprises towns on the river shore, namely, | 
Rosario, Dolores, Nueva Palmira, and others; these are | 
The fourth | 


to be completed within eighteen months. 
zoe comprises Treinta y Tres, Sarandi del Yi, and Nico 
Perez, which has sirce been renamed, at the request 
There is no 
reason when the next chief magistrate comes into office 
why it should not again be changed to his name or to that 
of some member of his distinguished family. This is the 
way of the democratic rulers of South American Republics. 


The motors will be Diesels, which are well known in and 


largely used throughout the South American States, | 
ins re 
Preliminary work was begun last November, and it is | 


hoped that the whole of the installations will be completed 
and at work before the full twenty-one months which have 
been given as the time limit. The idea has been to secure 
the successful termination of the enterprise during the 
administration of Sefor Battle y Ordénez, leaving to his 
successor—as yet unnamed—the privilege of paying for 
it. This also seems to be typical South American policy. 
The carrying out of the expropriation already mentioned 
Many of the existing power- 
houses concerned are the property of private individuals 
or syndicates, and foreign interests are involved. When 
they were constructed and equipped it was in connection 
with properly obtained concessions from the Government 
or municipalities, there being no clause introduced which 


| would enable expropriation by the State to be carried 


out. The terms of these concessions cannot now be set 
aside by a post datum enactment, and the intercession of 
the foreigners’ respective Governments is certain to be 


The second zone comprises Maldonado, | 
where there will be installed a power-house of 2200 volts | 


| With the exception of that of Maldonado, the power- | 
houses will develop continuous current at 220-440 volts. | 


For instance, Los Angeles, in California, 
| has pledged itself to spend 10,000,000 dols. if a capable 
administration cau be relied upon. San Francisco itself 
is at work upon a port improvement project which is to 
cost 9,000,000 dols. London, the world’s greatest port, 
proposes to lay out £14,000,000, one dock alone costing, 
£2,000,000. Seattle has accepted plans for a new port 
| entrance to cost 20,000,000 dols. Montreal has already 
expended 17,000,000 dols., and has in view further exten 
sions of its port facilities. Halifax is discussing the outlay 
of 36,000,000 dols. Besides the great improvements which 
will be effected in the Chilean ports of Valparaiso, San 
Antonio, Arica, Mejillones, &c., there will be many altera 
tions in the port arrangements at the Peruvian ports of 
Iquitos, Paita, Salavéra, Callao. and other places on the 
west coast of South America. At Buenos Aires, on the 
other side of the South American Continent, at leest 
£25,000,000 will be laid out within the next five years upon 
port and harbour improvements. When we take into 
consideration the additions and alterations already 
arranged for in the ports of Yokohama, Singapore, Colombo, 
Rio de Janeiro, and the North American ports of Boston, 
| New York, Philadelphia, Charlestown, New Orleans, &c , 
it will be easily understood why the apparently enormous 
sums mentioned, 1,000,000,000 dols.—£200,000,000 ster 
ling—will be required. In carrying out many of the 
| improvements the services of British engineers are being 
| enlisted, especially in South America. In Argentina, 
Brazil, Chile, and Peru the largest undertakings are in 
the hands of Pritish contractors. 


| 
| 








SOME IMPROVED SWITCH GEAR. 


So much ingenuity has been brought to bear on the 
design of switch gear during recent years that it is not 
always easy to suggest new improvements which might 
be made. Great care is now taken to enclose all live 
parts, with the result that it is seldom one hears of men 
receiving shocks whilst operating switch gear. This, 


' however, is not the only consideration which has to be 


























Fig. i—DOUBLE-POLE 


free and uninterrupted supply of construction material 
from Las Salinas, from which locality will be drawn the 
immense amount of rock material to be used in the con- 
struction of the wharves and breakwaters. Upon this | 
preliminary work some 500 men are now employed, a 
number which will be increased to 2000 as soon as the 
operations get into full swing. The contractors are making 
60-ton concrete blocks, which will be floated across the 
hay and sunk at the point where the breakwater is to be 
huilt. The blocks will be made at Las Salinas and carried 
across the bay in special 300-ton launches to the site of 
the breakwater. These launches are now being constructed 
in England and will shortly be dispatched to Chile. From 
the decks of the launches the massive blocks will be tipped 
and lowered by a powerful crane. Two tugs have already 
heen sent out by Pearson and Son, these having been 
specially built for the work which they will have to per- 
torm. As already mentioned in these columns, the total 
cost of constructing the Valparaiso Port will exceed 
$3,000,000 sterling, while the Chilean Government has 
latterly obtained the authority of the Chamber of Con- 
gress to expend a further sum of £1,250,000 upon improv- 
ing the more nothern port of San Antonio. This port is 
expected to assume additional value as soon as the Panama 
Canal ia in fall operation, say, towards the end of the year 
1915. 


Uruguay. 

The Government of this republic, which. under the 
presidency of Setior Dr. Battle y Ordénez, has made much 
commercial and industrial progress at the expense of 
legitimate private enterprise—a condition of affairs which 
has called forth a great deal of adverse criticism—has 
determined to carry out a further national project in the 
form of establishing a number of electric power-houses 
in various parts of the interior of the State. The Board of 
Power-houses in Montevideo has now prepared the con- 
ditions for the supply of the necessary machinery and 
plant for the proposed installations in connection with 
the authority conferred upon it by the recently passed Elec- 
tric Mcnopoly Act. The first of the different power- 
houses to be equipped will be that at Montevideo, the 
capital of the State; fourteen others in the interior | 
will be modelled upon that, and practically the whole of | 


the installations will be of the same type. Where | 
private installations now exist the owners: will be 
compelled to sell or their properties will be expro- 


priated. It is said that in all sixteen towns will ‘‘ benefit,”’ 
the whole of the new equipments being installed within 
twenty-one months from the end of October of 1912. 


DISTRIBUTION BOARD 





Fig. 2—THREE-POLE DISTRIBUTION BOARD 


invoked unless a friendly arrangement can be arrived at. | taken into account when setting out the details of elec 


Panama. 


The pessimists who have so frequently been heard in 
connection with the dangers awaiting the completion of 
the Canal will gain fresh courage and exhibit increased 
audacity in prognosticating catastrophe for this great 
undertaking by reason of the new fall of earth—amounting 
to the considerable quantity of 500,000 cubic yards— 
which has occurred in the Culebra Cut. It would seem 
that this fresh misfortune has, so far, completely nullified 
the efforts of the engineers to clear the slides which have 
occurred during the last few months. It is said that 
nearly 6,000,000 cubic yards of earth have been added 
to the estimates by these troublesome slides since the 
beginning of the year. Colonel Goethals, however, 
declares that the contretemps will not delay the opening 
of the “ Big Ditch” by a single day. The engineers are 
still engaged upon terracing the sides of the Cut, and, 
although it will be a long and a difficult undertaking, there 


| exists no doubt in the minds of those engaged that the 


obstacle will be successfully overcome. The cause of the 
slides and the remedies adopted for overcoming them have 
been fully described in the columns of THE ENGINEER upon 
several occasions. The situation, although perhaps aggra- 


| vated, is in no way changed, and there is no reason to feel 


any alarm regarding the permanency and the perfection 
of the completed undertaking. 

So far as the actual falls of earth are concerned we may 
perhaps be permitted to remind critics like M. Bunau- 
Varilla that the responsible engineers have all along 
admitted that such accidents must be expected. In the 
official organ of the Commission, the Canal Record, for 
May 10th, 1911, for instance, it is said, when speak- 
ing of the masses of sliding rock then being met with, 
“This amount may be increased, but this causes no appre- 
hension, as, after the locks are completed it will be possible 
to concentrate dredgers for the removal of the material 


| that remains and which may slide in, enabling the work to 
|.proceed much more expeditiously and much more eco- 


nomically.” 

In connection with this remarkable undertaking 
vast preparations are in force for increasing the facilities 
at many of the leading ports of the world. <A few par- 
ticulars obtained regarding these works will, no doubt, be 
of interest at the present juncture. 

In anticipation of the requirements brought into being 
by the opening of the canal something like 1,000,000,000 
dols. areto be expended upon improvements at various ports 
so as to enable them better to handle deep-sea commerce. 


The Republic has been officially divided into four | This movement is universal, the United States, Canada, 


trical equipments inyworks and shipyards. It is also 
desirable to minimise the amount of cleaning, for it has 
been found that mistakes are liable to occur whilst per 
forming work of this description. It is, therefore, not 
only necessary that the gear should be enclosed with a view 
to avoiding the operators receiving shocks, but also 
with the object of keeping out dust and dirt, and strict 
attention is now usually paid to this point by most manu- 
facturers of modern switch gear. Messrs. Reyrolle and 
Co., of Hebburn-on-Tyne, have now gone a step further 
than this by eliminating all straggling cables and tail 
ends of cables, which are often to be found at cable-sealing 
boxes, and so forth, and have devised a means whereby 
it is possible to construct electrical equipments with all 
the conductors completely armoured from the point 
where the current enters the works to the points at which 
it is used. 

The illustration Fig. 1 shows a double-pole distribution 
board suitable for one incoming feeder and five outgoing 
circuits. The incoming feeder enters the iron box on the 
left, which contains an automatic circuit breaker controlling 
the five outgoing circuits, each of the latter being equipped 
with a hand-operated switch, which are also enclosed in 
cast iron cases. Another new idea introduced by this 
firm is shown in Fig 2, where it will be seen that the in- 
coming feeder is sealed in a dividing box on the left of 
the apparatus In this instance there are six three-phase 
outgoing feeders, each of which is provided with three 
fuses inclosed in separate cast iron cases. The makers 
direct particular attention to the arrangement of the 
bus-bars in both cases, and the casing which is adopted 
for enclosing them. The latter is built up im sections, 
and each section is provided with acover. Byremoving 
four set screws, access can readily be gained to the tables 
belonging to any one of the fuse boxes below. It is obvious 
from Fig. 2 that any circuit can be disconnected from the 
bus-bars with the greatest of ease. On the underside of 
each outgoing circuit box cable glands and sealing boxes 
are provided, and suitable arrangements are made for 
jointing the lead and armouring so that all metallic cover- 
ings of the incoming and outgoing leads are permanently 
connected to the frame. It will therefore be seen that by 
adopting this form of construction, the firm has succeeded 
in producing a distributing centre at which all conductors 
are completely armoured and unsightly connections 
avoided. 
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THE NATIONAL PHYSICAL LABORATORY : 
REPORT FOR 1912. 

THE annual report of the National Physical Laboratory 
has recently been issued. It reviews the work done in 
the various departments during the year 1912 and gives 
a summary of the work whic h it is "proposed should be 
undertaken during the current year. 

The general financial position of the Laboratory has 
given the executive committee cause for some anxiety 
during the year. The annual expenditure is over £32,000, 
while the Treasury grant in aid is only £7000. The 
difference, amounting to £25,000, has to be raised by pay- 
ments for work done, either for Government departments 
or for private persons, and by donations. The Royal 
Society is responsible for any deficit. At the beginning 
of 1912 the working capital in the hands of the committee 
amounted to £921. During the year the income was 
£32,058 and the expenditure £32,478. The excess of 
£420 resulted in the working capital at the beginning of 
1913 being brought down to £501. The difticulty and risk 
of conducting the Laboratory on so small a margin is, 
it is pointed out, obvious, and steps are being considered 
for the reduction of the risk in the future. 

In the Engineering Department Dr. Stanton has 
continued his researches on the effect of wind pressure 
on structures. This work during the year was considerably 
assisted by the permission of the Bridge House Estates 
Committee to carry out experiments on the Tower Bridge. 
The apparatus required was completed by the end of 
November, but owing to the prevalence of south-westerly 
winds—that is to say, winds parallel with the bridge—no 
observations of winds of fairly high intensity were obtained 
up to the end of the year. It is hoped, however, to con- 
clude the work during the current year and to communi- 
cate the results of the whole research to the Institution 
of Civil Engineers. The experiments on reinforeed con- 
crete undertaken for the Committee on Reinforced Con- 
crete of the Institution of Civil Engineers, were concluded 
during the year. The tests undertaken in the Engineer- 
ing Department related to the effect of repeated applica- 
tions of a load on the strength of reinforced concrete beams 
and to the permeability of concrete slabs by fresh and salt 
water. The frictional resistance of water flowing in pipes 
at very high velocities was studied during the year. 
Osborne Reynolds’ celebrated experiments, it will be 
recalled, covered a range of velocities extending from 
Ift. to 23ft. per second, and as a result he laid down an 
“index law” of the form R= KV". Dr. Stanton’s 
department has now carried the work over the range of 
velocities extending from Ift. to 100ft. per second. “It is 
found that the * index law ” is departed from very consider- 
ably at high velocities, the actual resistance always being 
greater than the calculated. It is hoped that during this 
year the range of velocities will be extended up to 150ft. 
per second. Amongst the work to be undertaken by the 
Department this year we note that at the instance of the 
International Association for Testing Materials a general 
research will be conducted on the methods of impact 
testing. The first investigation to be undertaken will be 
on the effect of the size of the specimen on the energy 
required for fracture. A series of experiments on the 
frictional constants of heavy oils flowing in steel pipes 
of 3in., 4in., and 5in. diameter has been undertaken for 
the Admiralty, and will include a complete investigation 
into the effect of viscosity and the dimensions and varia- 
tions of section of the pipes on the flow. Experiments 
on the resistance of keys and keyways to repeated stresses 
are to be undertaken for the Keys and Keyways Committee 
of the Engineering Standards Committee. The machine 
designed for the purpose has been delivered and erected. 

In the Road Board Laboratory some endurance tests 
on specimen roads are being conducted on the testing 
machine described in last year’s report. (The experimental 
track of this machine is 34ft. in diameter and 2ft. 6in. 
wide. It is subjected to the wearing action of eight cast 
iron wheels 3in. wide, each driven independently by a 
2 horse-power motor. It is estimated that twenty-four 
hours’ continuous running of this machine will represent 
a year’s wear on a typical heavy-trafticed road. Various 
forms of water-bound macadam will in the first instance 
be tested on the machine for relative durability. 

The report also includes accounts of the work done 
in the Physics and Metallurgy Departments and at the 
William Froude National Tank and Kew Observatory. 
It may be obtained from W. F. Parrott, The Causeway, 


Teddington. 





TWO RAILWAY ACCIDENTS. 


Since reports of the Bromford Bridge, Hurlford, and 
Marylebone accidents appeared in THE ENGINEER of 
Apri) 25th three other accident reports have been issued, 
i.e., on the collision of February 18th near Farringdon- 
street on the Metropolitan Railway, and on the collision 
of February 27th at Dalmuir, on the North British, whilst 
the report on the Marylebone collision has been issued to 
the public. Each of these provides an object lesson. That 
at Farringdon-street shows the difficulties under which 
goods trains are operated on the busy lines of the Metro- 
polis; that at Dalmuir reveals the responsibilities that 
rest on signalmen, while that at Marylebone confirms the 
anticipations of our former notice, and shows how 
eareful drivers ought to be. 

NEAR FARRINGDON-STREET, 

There are four lines of way between Moorgate street 
and King’s Cross ; the main lines are used by the electric 
trains of the Metropolitan Railway and the two other lines, 
known as the ~ widened lines,” are used by the passenger 


and goods trains of the Midland and Great Northern 
Companies. Between Farringdon-street and Moorgate 


the “* widened lines ” are to the south of the main lines, 
but as the junctions at King’s Cross to the Great Northern 
and Midland are in a northerly direction the ‘* widened 
lines’? have to get to the north of the main lines. This 
is done by carrying the former under the latter, which 
means rather severe gradients. On the down—to King’s 
Cross——line the gradient falls 1 in 200 through Farringdon- 
street, then there is a short stretch of 44 yards of level, 


length of 44 yards of level brings the line to the commence- 
ment of a tunnel, and the line then rises | in 100 for about 
640 yards. 

Between Farringdon-street and King’s Cross is an inter- 
mediate signal box, known as Granville box, which is 
1072 yards from Farringdon-street and 479 yards from 
King’s Cross, and the lines between these stations are pro- 
tected by lock-and-block with electrical treadles fixed in 
advance of the box. These treadles are depressed by 
passing trains, and until they are so depressed the signal- 
man cannot send the train-out-of-section block signal. 
This system does not, however, guard against the front 
portion of trains that have separated clearing the line 
while the portion that has broken loose is still in the sec- 
tion. 

The signalman in Granville box is placed in a very bad 
position for seeing the trains as they pass. The box is 
situated in an opening, 11 yards wide, in the tunnel above 
referred to, and it is not easy to see the upper portion of 
vehicles passing the signal-box on account of the smoke and 
steam that issue from the upper half of the tunnel openings 
on each side. For this reason the outline of a brake van 
is not readily distinguishable from that of a high-sided 
wagon. 

Owing to the severe gradients already referred to the 
parting of goods trains is of somewhat frequent occurrence, 
and on the evening in question this happened to a Midland 
down goods train, six wagons and a brake van being left 
standing on the line. The first portion proceeded on its 
journey and the engine duly depressed the electric treadle 
and this allowed the signalman to “clear” the line, which he 
did, as he thought the train had passed complete. The 
man then accepted a Great Northern passenger train, 
which ran into the wagons and van. 

Major Pringle, in his report to the Board of Trade, says 
that as electric treadles cannot detect divisions in trains 
some better method is necessary, and he therefore recom- 
mends track circuiting, and hopes the Company will 
instal it. 

DALMUIR. 

This is a station between Glasgow and Helensburgh, 
on the North British Railway. The collision which 
occurred there on February 27th was due to the signalman 
allowing the formation of a goods train to be effected on 
the up main line owing to the sidings, where the work ought 
to have been done, being full. The man allowed a goods 
brake van and five wagons to stand on the main line and 
then when an up goods train was offered to him he forgot 
all about the wagons and van and lowered his signals. A 
collision occurred, in which the driver of the goods train 
was killed. 

The signalman admitted that he was to blame, and 
appears that he had acquired the habit of relying upon 
his memory rather than upon actual observation to assure 
himself that the lines within sight were clear. As the 
majority of railway companies provide their signalmen 
with collars to fit over the signal levers to act as reminders, 
or with some other contrivance for the same object, Major 
Pringle, in his report to the Board of Trade, explained that 
the North British Company does not do this, presumably 
on the ground that the use of such appliances tends to 
discourage the habit of observation. The company does 
not also ** block back,” which is the deflection of the needle 
of the block instrument for the line concerned, so that it 
indicates ** train on line ”’ in the box where the obstruction 
is and in the corresponding instrument in the signal-box 
in the rear. This prevents the man at the latter place, 
while the needle is so deflected, offering a train and the man 
at the box where the obstruction is accepting it. 

The report observed that some additional precaution is 
needed in the interests of general safety, more particularly 
in the dark hours and in unfavourable atmospheric con- 
ditions, and that complete protection can be obtained at 
all times by the control afforded by the use of track cir- 
cuiting in station and junction yards. 








OBITUARY. 


HUGH DUNSMUIR. 


By the death of Hugh 
firm of Dunsmuir and Jackson, Govan 
Glasgow, a well-known figure in Clyde engineering and 
shipbuilding circles has passed away. His death, in his 
72nd year, took place on May 10th at his house, Matheran, 
Pollokshields, Glasgow. He was a native of the city, and 
served his apprenticeship as an engineer with Robert 
Napier and Sons, Lancefield and Govan. About the time 
his apprenticeship expired the firm fitted engines and 
boilers into a new paddle steamer the Neptune, for pas- 
senger service on the Clyde, which, besides being designed 
for high speed, also embodied a number of novelties in 
marine practice, viz., double diagonal engines running at 
high speed ; Gifford’s patent injectors ; superheaters in the 
funnel uptake ; smal] paddle wheels with floats of iron, &c. 
In Dunsmuir’s hands she proved the swiftest vessel of her 
time on the Clyde, attaining a speed of 21 miles an hour, 
with engines making 73 revolutions per minute. After 
running two seasons on the Clyde she was sold to run the 
American blockade between Havanna and Mobile, and on 
strong representations being made to him, Mr. Dunsmuir 
agreed to take her out and serve on board. He made 
four successful runs, and then resigned the post. Following 
upon his adventurous experience as a blockade runner Mr. 
Dunsmuir took service in India for some years. Return- 
ing to Glasgow, he became a partner in the firm of Muir 
and Dunsmuir, engineers, Kinning Park, now Muir and 
Houston. Retiring from that firm in 1887, he joined with 
Mr. William Jackson, who, like himself, had served his 
apprenticeship with Robert Napier and Son, in establishing 
the firm of Dunsmuir and Jackson, Govan, which now 
gives employment to about 1000 workmen. Mr. Duns- 
muir was a man of great energy and business acumen, 
confining himself to business. Although often pressed 
to do so he never took any share in public affairs. Two of 
his four sons are engaged in the business of the Govan 
Engine Works. 


Dunsmuir, of the engineering 
Engine Works, 











followed by.a piece, 220 yards in length, of 1 in 40. Another 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 


Correspondents.) 
THE NATIONALISATION OF MINES. 
Sir,—-With reference to the excellent article in your issie of 
the 9th inst. and to the letter on the same subject in your \ssue 


of the 16th inst. Whatever service the royalty owner rey ders 
to society he has exactly the same right to his royalties that 
your correspondent has to the clothes on his own back, 
* Your Reader ” did not produce the wool and hide from w hich 
his coat and boots were made. These things, like the * minera| 
rights,’ were acquired by purchase. One wonders if your 
correspondent would show any resentment should our Goycrn. 
ment decide to confiscate his clothes, alleging that he did jo4 
make them, and that he was suspected of not rendering any 
service to society. ; 

The service that the royalty owner renders—apart from ¢1)- 
trolling a portion of our land and deciding what particular firm, 
is most worthy to be entrusted with the winning of the minerals 
beneath it, and under what conditions and restrictions— 
probably as great as that rendered by our other capitalists w|i 

snd their lives in accumulating reserves of wealth for u., 
Wealth that would otherwise be dissipated and lost. 

lf your correspondent will inquire as to what eventui!ly 
becomes of the £8,000,000 stated to be paid in royalties he will 
find that a very considerable proportion of it is ‘* bequeathed ” 
on the death of the so-called owner, nominally, perbaps, to }:i 
descendants, but actually to the community at large, in the form 
of new railways, works, steamships, houses, and other develo; 
ments in this or some other country, to our lasting advantage 
and benefit. 

It should always be remembered that what the testator 
bequeathes in his will is not the wealth itself, but only the right 
to control such wealth. f ‘“‘ Your Reader” will visit those 
Western Valleys of Monmouthshire, or other mining district, 
he will be able to judge as to what would be likely to become ot 
our £8,000,000 were it distfibuted in extra wages. When tli 
miner has learned, as we hope he may, that his chief interest 
is the greatest output at the lowest cost ; when he has becon 
thrifty by nature, instead of by Act of Parliament ; ; then, and 
not till then, can he be trusted to undertake his own wealth 
accumulating and re-investing. 

Unfortunately, at the present rate of progress under present 
trade union methods that day seems very far off indeed, and in 
the meantime I for one am perfectly content that a substantial 
guerdon should be given to any “ royalty owner,” ** capitalist,’ 
or any other thrifty person, be he never so mean or avariciou., 
who can be relied upon to accumulate wealth for the benetit 
of myself and my descendants, and such person certainly seem 
to me worthy of every consideration. 

These accumulations of wealth are the only source on which we 
can depend for our future progress and development. Unfor 
tunately, our Socialist Government, although “‘its hands ar 
dripping with the fat of sacrilege,” does not hesitate by it 
death duties to seize and squander a heavy percentage of the 
precious reserves. A proceeding which the worker would never 
tolerate did he realise its economic effect. 

May 20th. H. 


EVERSHED. 


THE ASSOUAN DAM. 

Sir,—In the criticism of my letter publighed in THE ENGINEr: 
of May 2nd there is some confusion between what L saw and 
what I was told. Towards the end of December, 1912, I was 
at the dam and saw the downstream face seriously cracked in a 
dozen places along a length of some 200 metres. Some of the 
eracks were over fin. in width. After forty years of engineerinc 
I may he trusted to distinguish a natural erack from a raked 
out joint. The water, moreover, was flowing out freely and 
running across the road in half a dozen places. I wrote to that 
effect to the Egyptian Gazette and confirmed it in an interview 
the paper had with me. No contradiction appeared anywhere, 
though nearly everything else I said or wrote this winter wa 
freely criticised by the Government mouthpieces. No contra- 
diction appeared until after the joints had been raked out, th: 
leaks made to run down inside the hollow pointing, and the 
water led off into pits of broken stone sunk downstream of th 
dam. You, Sir, I think, ought to be on my side in this con 
troversy, as Egypt is more interested in a good sound dam than 
in one made to look sound by novel methods. 

In April I went again to the dam, in the interests of my book, 
and saw the cracks all closed with hollow pointing and the leak» 








concealed from view. Your informants have confirmed what | 
was told about the dam leaking internally. The water is leaking 
through the very inferior rock under the dam where it is inferior 
and running out as shown in the section. The new work ha 
undoubtedly settled, as shown in the section, and it is fortunate 
for all of us that the old dam is strong enough to hold its own. 
The dam may be improved in appearance, but Egypt is no gainer 
by all these leaks being kept out of view. 

The Royal Societies’ Club, W. 

May 19th. 


WILLCOcks. 
THE DISCHARGE OF PIPES, 


Sir,-—-1l had occasion this morning to test the results of a 
table of discharges of pipes given by Mr. Fairlie Bruce, M.Inst.C.h., 
in your issue of the I6th inst. I wanted the discharge of « 
9in. pipe 4700 yards long, under a working head of 20ft. Under 
these conditions, D’Arcy’s formula gives a discharge of 418,000 
gallons per day, but carrying out the instructions given at the 
end of Mr. Bruce’s article, the result runs into millions of gallons, 
which is obviously incorrect. 

Mr. Bruce says :—*‘ The discharge of ‘ n’ velocity in the pip 
desired is obtained by dividing the figure in the table by ,/h / 
i.e., by the root of the ruling gradient. . . .” By thi 
reasoning the nearer the fraction h/l becomes to unity, the /ess 
the discharge of the pipe becomes, therefore I presume that for 
** dividing ”’ one should read “* multiplying.” 

Wrexham, May 19th. B. Croom JOHNSON. 








Srr,—Using the figures —_ by your correspondent, the 
00 

n/705 = 26.55. 

The tabular number of the discharge of a 9in. pipe is 1511 ; 


oa 65 = 56.9 cubic feet per minute. 56.9 x 9000 = 
512,000 gallons a day, not 418,000, which must have been arrived 
at by employing a value for ¢ intended for rough pipes. 1 
admit that I was, strictly speaking, inaccurate in my terms, 
having lapsed into the common practice of treating the gradient 
as an integral figure instead of as a fraction, as shown in the 
example. 

Ealing, May 2\Ist. 


gradient of his pipe is *o. * in 705. 


therefore 


A. Farrutz Bruce. 








We hear that the Technical Committee has recommended 
the Royal Automobile Club Committee to offer a prize 
for the invention of a petrol turbine engine. Mr. W. 
Worby Beaumont is responsible for the suggestion. 
Undoubtedly an internal combustion engine on the turbine 
principle would prove a real boon, but the problem is one 
that offers enormous difficulties, 
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METHODICAL EXPERIMENTS WITH MER- 
CANTILE SHIP FORMS.* 
By Mr. G. 8. BAKER (late R.C.N.C.), Member. 
INTRODUCTORY. 
¢ |, As this is the first paper which has been published 
viving the results of any systemat ic research work carried out at 
the William Froude ‘Tank, a brief account of the steps taken to 
ure the accuracy of such work seems desirable. 


en ; 
the dynamometer and speed recording apparatus used are 


In the case of the Admiralty tank, comparison 


; made in the form of reatanee 
| velocity” 
| distribution of humps along the curve of resistance. The 
| difference is small, and in so far as it may be genuine, its explana- 
| tion may be found in the much larger sectional area of water in 
the Froude tank. 
In order to see to what extent a given result might be repeated, 
@ new model was made to the lines of one of the Admiralty | 
models, The curve through the experimental spots could not 


| Clydebank tank. 


showed practically the same 


Fig 1. 















general form, water line and ar ye dimensions. Being the 
first experiments of a methodical character dealing with ships 
of mercantile form and fulness, which have been published in 
| this country, they will be found of much value in many other 
| directions. 


| 
| 
| 


Forms AND Scates oF MODELS. 

| § 3. Five parent models have been chosen, and with each of 
these, four or five proportions of entrance and run have been 

| tried. The same shear drawing was used in cutting the models with 

varying lengths of entrance and run, thealteration necessary being 


‘ simply one of relative longitudinal scale of the entrance to run. 


CURVES OF AREAS, WATER LINES, END CONTOURS. AND MIDSHIP SECTIONS OF MDDELS. (§ 3 ). 
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those described in my paper of 1910; both do their work well, 
and no measureable friction can be found on the dynamorneter 
even with a pull of 25 Ib. ’ 

The speed diagrams have been analysed at intervals to find 
the variation of speed during the steady portion of a run, and for 
all ordinary speeds, such as those involved in the experiments to 
be described, the variation of speed does not exceed .4 per cent., 
and is generally somewhat lower than this. At higher speeds 








be varied appreciably from that obtained with the earlier model. 
A similar test was made with one of the models used in these 
experiments and the results differed by 1.3 per cent. throughout. 
The two models were tried at an interval of six months. 

These results show that the model experiments may be relied 
on to give accurate results, and that whatever differences are 
found to exist in the resistances of our models are genuine. 
The results for the models are corrected for skin friction by the 


Fig. + 
CURVES OF © FOR MODELS OF SET C ($4) 


= 


FOR 400 SHIP 


SCALE of © 


“THe Encineer" SCALE OF RATIO 


this percentage increases slightly, varying from .3 to .69 per 
cent. for the top speed of a destroyer model. 

Experiments have been made with models to lines supplied 
by Mr. R. E. Froude and Mr. W. J. Luke. ‘Three models have 
heen tested (one at two displacements), and the results compared 
with those obtained with models to the same lines in the Ad- 
miralty and Clydebank tanks. 


tory results are slightly lower than those obtained in either of the | 
other tanks, the difference being 14 per cent. in the case of the 
Admiralty tank, and from 1} to 3 per cent. in the case of the 
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use of frictional constants obtained by Mr. W. Froude, with the 
very slight modification of the results made by Mr. R. E. Froude 
in view of his experience with parafttin models. 
PART I. 
OBJECT OF EXPERIMENTS. 
§ 2. These experiments have been carried out in order to 
test the effect upon the resistance of the ship of varying the 
relative lengths of the entrance to run,} maintaining the same 


+By entrance and run is meant here that portion of the bow and 
stern respectively which is clear of the perfectly parallel midship body. 
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With the finest model series, viz., 14a, 14c, 16c and 29a, the 
ratio of length to beam was 8.0; in all the other models this 
ratio was 7.654. For all the models the ratio of beam to draught 
was 2.25, and the midship section coefticient was .98. The 
fine models, viz., sets A, B, and C, were given a rise of floor equal 
to. .022 of the draught ; in the fuller models (sets D and E) the 
sections were perfectly flat at the keel amidships, with a larger 
sweep at the bilge, the area of amidship section remaining the 
same—see Fig. 1. ‘This was done to avoid the more or less pro- 
nounced appearance of the turn of bilge just beyond the limits 
of the parallel body, when this amounted to a fair percentage of 
the length. With the flatter floor the bilge curves were much 
easier, and the possibility of local eddy making was reduced by 
the easier run of the models in this locality. These proportions 
have been chosen as being a fair average for such forms in the 
mercantile service. All the models were formed with an over- 
hangingycounter and vertical stern post. The water line of the 
run was slightly fuller at the extreme stern than is usually the 
case in such ships. In every model the underwater form was 
taken right back to the rudder post, without-any gap, such as 
there would be between the rudder post and stern post in a single 
screw ship. ‘This was done so that the results should be inde- 
pendent of the mode of propulsion, and to keep the variable 
quantities at a minimum. All the model dimensions have been 
enlarged to those for ships of a fixed length (400ft.), the usual 
size of the models being about :':th of this. The main dimen- 
sions and co-efficients are given in Tablo I., and the plans of 
load water lines, midship section, contours of stem and stern in 
Fig. 1. It will be seen that the prismatic coefficients vary from 
.52 to .67 in the entrance, and from .584 to .638 in the run ; 
and that the entrance prismatic was in some cases greater and 
in other cases less than the run prismatic. 

Owing to the difference of fulness of the entrance and run the 
displacement at a fixed water line varied slightly with the varia- 
tion of length of entrance torun. The effect, however, was small, 
as can be seen from the table ; the difference between the dis- 
placement with extreme bow compression and extreme stern 
compression does not exceed .74 per cent. of the mean displace- 
ment, except in case A, where the movement of the parallel 
body is very great, and the difference in fulness of entrance and 
run is fairly large. The wetted surface of the models belonging 


to a given set varied with (displacement)®’ so that the effect 
of this upon the value of — —. was practically negli- 
(displacement) 
gible, so far as pure skin resistance was concerned. ‘The varia- 
tion of skin resistance in any set consists of a slight reduction of 
total skin as the fuller end of the ship is shortened. 

The curves of areas are given in Fig. 1, in conjunction with the 
water line planes. In varying the prismatic coefficient the 
curves of areas of the entrances and runs were kept of the :ame 
general character, but ‘he amount of hollow in the curve was 
reduced with the fuller form. In the run the water line was the 
same for all the forms, the underwater body only being changed 
in varying the prismatic coefficient of the run passing from set 
B to set C, &c. In the fore body the hollow present in the water 
line of the models with low prismatics was reduced, but was 
never entirely taken away in the fuller models. 

The models of set B were derived from those of set A, by snub- 
bing the bow, the length of run and parallel body being the same 
with the snubbed, as with the unsnubbed models. This snub- 


t The term is used here in the same ‘sense as it has been used by 
Mr. R. E. Froude in describing the changes of model forms, 
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bing is the cause of the increase in the entrance prismatic co- 
efficient from .52 to .57, and also the cause of the difference in 
the ratio of length to beam, and percentage of parallel body in 
the models of sets A and 

Sets B and C differ only ia the proportions of parallel body in 
the model; both sets of models being cut from the same sheer 
drawing. It must be remembered that with increase of percent- 
age of parallel body there is a corresponding reduction in length 


ot both entrance and run, the total length of the model being | 


MODEL 44 WITH 50 PER CENT. PARALLEL BODY 


between 1.0 and 1.2. These models when snubbed (#.e., the 
point to any ratio of entrance to run which would be best at 
every speed, and the peculiar and consistent drop for the very 
short entrances produces a waviness in the diagram, which woul 
suggest that it 1s more than usually desirable for any ship of 


such that the (K) value lies between 1.7 and 2.2. This waviness 
is produced, not by any inconsistency in the results, but by a 


models of set B) give results in which it is extremely difficult to | 


these proportions to be “ tested ”’ if it is to be run at any speed | 


short, with consequeat eddymaking. Cross plotting of the (o 
values for all the models to a base of leagth of ruu showed thar 
| there was a defiaite length of run to which those models could bs 
| shortened without any marked increase in resistarce, but tha; 
| with shorter runs than this there is a comparatively rapid growt), 
| of resistance, presumably due to eddymaking in the after body 
| In these particular models this length was found to be s!ightiy 
| more than two beams, but it may, and probably does, vary with 
| 


the character of the after body lines. It has heen expres aq in 


MODEL 45 WITH 30 PER CENT. PARALLEL BODY 





(a) Sternpost Perpendicular to Camera 





(b) Water-line Perpendicular to Camera 


maintained the same, irrespective of how much of the body is 
parallel and how much is entrance and run. 

Sets C and D have the same percentage of parallel body, but 
differ in prismatic coefficient, the latter set being much the fuller 
type of ship, and having its entrance fuller than the run. 

Sets D and E differ only in the proportion of parallel body, 
the entrance and run being cut from the same sheer drawing’ 
The latter model has a total prismatic coefficient of .825, which 
was as high as it was considered desirable to carry the expert- 
ments. 


RESULTS. 
§ 4. The results are presented in the form of (c) curves for 
constant (K) values,s to a base of ratio of length of entrance to 


definite movement of a hump along the (¢) curves, with the 
changing lengths of entrance. Such humps in the resistance are 
met with in every form, becoming more marked the fuller the 
form. (See § 6.) 

Passing now to the forms with 30 per cent. parallel, 7.e., sets 
C and _D, the results show that with the finer prismatics the ratio 
of entrance to run may vary from .9 to 1.2 without any material 
effect upon the resistance at any fixed speed below that corre 
sponding to a (K) value of 1.6. As in any case this form is not a 
good one at any speed above the (K) value equal to 2.1, 7.¢., a 
speed of 16.6 knots for a 400ft. ship, the results are fairly definite 
for this type of ship. The same remarks apply to the models 
having 30 per cent. parallel body with the full prismatic of ends, 
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see Figs. 2 to 6. These curves may be regarded 
ae ==". 


length of run 
as simple curves of resistance 
velocity” 
displacement, and show at once the variation of resistance at 
any speed as the entrance is elongated and the run shortened, 
and wice versa. 
It will be seen that for the finer models, set A, there are fairly 
well marked limits of proportion of entrance to run for mini- 
mum resistance at all practicable speeds, this proportion lying 


for any ship of a fixed 
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(d) Water-line Perpendicular to Camera 


terms of beams, as 4 simple meaus of measuring the mclinatio 
of the level lines and stream lines to the line of motion of the 
ship, it being reasonable to suppose that the oddymaking depends 
very largely upon this. This eddymaking can be seen in the 
photographs reproduced herewith. These photographs have 
been taken by Messrs. Eden and Rolfe, members of Dr. Stanton’s 
staff, in the small channel used for similar work in connection 
with balloon shapes. As the model is entirely submerged 1+ 
was made similar to an ordinary form up to the load water lu 
but the half above this line was exactly the same shape as that 
below. This confined the L..W.L. stream to a plane, and nex 
sarily weve making is absent, but wave making does not aff 
eddymaking to any great extent so far as we know, and we im 


Pig. 6 Fy 


Swain Ct 


with the exception that the form becomes wasteful at a (K) value | assume that whatever eddymakivg is present under these condi 
of 1.7, and that for speeds in this neighbourhood there is a | tions wil] be present when the form has afreosurface. Model 44 is 


definite disadvantage if the run is made shorter than the en- 
trance. 

§ 5. The 50 per cent. parallel form is quite different from 
the other sets. For all practicable speeds the results show that 
it is very wasteful to make the run short compared with the 
entrance, and that for all moderate speeds the resistance can be 
decreased by shortening the entrance, so that the ratio of 
length of entrance i 


is not greater than .9. It will be seen that 





EHP. x 427.1 and (K) equals 8 x .5834 
ai ¥ ab 

for a ship, the speed (Vv) being in knots and the displacement (A) 
in tons. Owing to their general usefulness in comparing one form 
with another, and to the general constancy of the (c) values, these 
* Froude ”’ constants are used in all the records of the experiment tank. 


§ The (Cc) values equal 


length of run 
these models are more resistful thaa the others ; the (Cc) having 
@ minimum value of practically .76, whereas with 30 per cent. 
parallel and the same form of ends, this minimum value was 
approximately .67. The character of the curves suggests that 
this increase in resistance may be due to the stern being too 


similar in every respect to Model 198, and marked eddymaking 
is present here. Model 46 is similar to Model 19a, differing from 
the previous form only in length of parallel body. This was 
choser as being probably just clear of eddymaking, and the 
photograph bears this out fairly well. It was extremely difficult 
to catch the eddying in the photograph of this form, as it was 
inclined to wash away for the slightest cause. 

The stream lines at the stern of Model 198 have to enlarge at 
an angle of approximately 22 deg. (maximum), and on Model 
19a at an angle of approximately 15.6 deg. Mr. Eden has been 
good enough to measure the inclination when eddymaking is 
shown on the photographs of symmetrical balloons,|| and found 

|| See photographs of such eddymaking given in the report of the 
Advisory Committee for Aeronautics, 1911-12. 
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» angle to be practically 18 deg. in almost every case. ‘This | 








. woes to show that what has been said is probably true, that 
See full sterns are liahle to eddymaking. It is hardly neces- 
} oe for the author to draw attention to the fact that this loss in 
eddymaking 

mod 

in the & 


further in @ new 4 
hoped that next year we shall be able to more closely define its 


section coefticient, viz., .98, and the same ratioof beam to draught, 
viz., 2.25, and in all of them @ portion of the midship length 
| was perfectly parallel body. The contour of stem, unless it is 
specially described, was a vertical line with a slight round into 
is really felt twice over in many cases—in added | the keel line. The stern was formed with the usual overhanging | r Bé . 
e] resistance, and decreased efficiency of the screw if workiag | counter well above the normal water line. This counter is too | tained at the expense of considerable addition to the skin 
adying water. It is intended to pursue this matter high out of water in the majority of ships to have any effect © ag 

. series of experiments now in progress, end it is | upon the resistance, except in so far as it has an indirect influ. the extension of water line in model 12e was greater than neces- 

| ence upon the stern water line and buttocks. The di i 

| indicate the factors which aid or retard eddymaking. | and characteristics of the models used ere given in Table II. 





limits er Thes’ exporiments throw considerable light on the | ‘The alterations of ends tried may be divided under the following 


§ 6. 


at 


which “humps” ocear ia tho resistance curves. | headings, and each of these will be considered separately :— 


eeds ° af A ° * . 
eM hiunps are due to wavemaking, and it is these which define | (a) Stern modifications, in models 12h, 12c, 12d, (b) Contour of 


‘These 


Fig. 8. 8 Lg, 
Stern of Models 126, [2c and l2d (810) < 
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Below 10 knots the results want some explanation, as the model 
of the medium length water line has somewhat better result 

than the model with longer water line. The most plausible 
reason for this appears to be that at these low speeds the wave- 
making advantage of the longer water line is small, and is ob- 


In fact, the wave profile against the model seems to show that 


sary, and as good an effect would probably have been obtained 
with 8in. or even Tin. instead of 10in. extension. 


BiuntNess or STEM. 
§ 12. This has-been tested by varying four different models- 
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with a 4-1 taper Aft. the Stern Past in 
place of Rudder 
Tre Encinecr”™ 


the speed limitation of individual forms. They become more 
emphatic, or oceur in a more abrupt manner, the fuller the form. 
Fig. 7shows the (¢) curves for the models of set B to @ base of (kK) 
corrected for skin frietion, so that the results apply to a 400ft. 
hip. Jt will be seen that each model has two well marked 
humps. One of these, and by far the most emphatic, occurs 
for all the models of the set at fairly defined (kK) value ; in this 
cave equal to 2.6, when the bow system is aiding wave making 
atthe stern. ‘The second hump for each model varies in position, 
but not very much in magnitude, The longer the entrance the 
higher the (K) value at which the hump occurs. This feature 
is dealt with in another paper, and it will be sufficient to say 
here that it appears to depend upon the shape and length of the 
entrance curve of areas. Upon the position of these two humps | 
depends the maximum oneal to which each form can be driven ; 



















longitudinal & Vertical Scale-laches 


bow, in models 12e, 13h, and 12d, (¢) Bluntness of stem, in 
models 12h and 12%, of full form; in models 30e, 30f, 30g, of 
full form ; in models 29, 296, 29c, of fine form. Partial blunt- 
ness was also tried in model 126. (d) Hollowness of bow, in 
models 12f and 12g, 

STERN MODIFICATIONS. 


§ 10. In order that the resistances obtained for the various 
models shall all be upon the same footing, the practice had been 
adopted of finishing the form at the rudder post with a taper 
and not fitting any rudder. Model 12d is formed in this way. 
Model 12c differed from 12d in having the lower level lines 
extended to finish at a contour similar to that of the ordinary 
unbalanced rudder, 12b also had the rudder with the addition of | 
a little filling out around the rudder stock at the water line 
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snd by drawing such curves as these this speed can be obtained 
for all the forms given in the paper. 

§ 7. There are many other comparisons which can be made 
by use of the data given. Of these, perhaps the most interesting 
's the effect of adding parallel body on a fixed length. Such 
comparisons, however, I have refrained from making, as the 
‘uterested reader can make them himself, the mainypurpose of 
the paper being to give the facts. 


PART IT. 
OBJECT OF THE EXPERIMENTS, 

§ 8. These experiments were made to test the effect upon 
model resistance of various possible terminations to the lines, 
oth in fore and after body. The alterations tried have affected 
hoth the area curve and the waterline, and in addition the effect 
of the presence of the rudder has been tested in one case. 

Form anb SoaLe or Mopgis. 

§ 9 The experiments have been made with several models 

84 opportunity occurred, All the models had the same midship 





| region. (See Fig. 8.) The resistance of 12e did not differ from 
126, and differed from 12 only below 11 knots for a 400ft. ship. 
The difference at low speeds in any case was small, and, in so 
far as it was genuine, consists in a maximum increase of 1} per 
cent. in resistance. 

Contours oF Bow. 

§ 11. The object here was to test the effect of extending the 
water line without any more extension or filling out of the area 
curve than was necessary to attain this result, and confining the 
modification to the shortest possible length consistent with 
fairness. Fig. 9 shows the manner in which the extensions 
were carried out with models 12e, 12h and 12d. It will be seen 
that the three models had the same bow contour from keel to p 
level line, and that 12h is extended 2tin. and 12e 10ia. at the 
water line, the normal length of the model being 16ft.. The 
level lines when extended naturally became very fine, especially 
in 12e. The advantage of these longer water lines was very 
considerable above 10 knots, there being a net reduction of 7 to 
10 per cent. E.H.P, at any speeds above 12 knots for the longest 
water line, and from 4 to 7 per cent, for the medium water line, 
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‘The first model, No. 29, had a long entrance of a fine prismatic 
coefficient, viz., .52, and the bow lines were finished to practically 
a knife edge. In model 29) the stem was cut back 6in. (or .0314 
of the length), and finished with a rounded curvature in a length 
equal to one and a-half times the siding of the new stem at each 
level. Another Gin. of the bow was afterwards cut away, 
making model 29c, the stem being trimmed away in the same 
manner as before. (See Fig. 10.) This gave a very blunt- 
looking bow, but with comparatively fine angles to the various 
level lines. All these models were tried at the same displace- 
ment, i.e., the latter models were sunk slightly to make up the 
loss of displacement at the bow. This sinkage amounted to 
very little the total displacement lost by the volume cut off 
passing from 29 to 29, being only 5.5 jb. out of a total oi 
1014.8 Ib. 
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§ 13. The diagram, Fig. 11, shows the,effect of this cutting 
away as consisting of a general and fairly uniform increase in 
the resistance. For a 400ft. ship this amounts to an average 
excess of 5 per cent. for the first change, and 13 per cent. for the 
second, compared with model 29. 

§ 14. The second model was 30f, which has 30 per cent. 
parallel body, equal lengths of entrance and run, the level lines 
rather hollow in the bow, and finished to almost an edge at the 
stem. This model was filled out near the stem, the alteration 
being confined to slightly less than ith the length of entrance, 
becoming 30e, but the lines did not terminate so bluntly as in 
models 29b and 29c. <A second variation, model 30g, was tried 
by shortening the entrance of model 30f by an amount equal 
to J,th the length of model at the water line, and finishing the 
lines with much fuller ends than before. This necessitated a 
little more flare and slight curvature of the stem (mainly above 
water). (See Fig. 12.) 

There was no difference between models 30f and 30g at prac- 
tical speeds, but model 30e was r Lgrape ee 2 per cent. worse 
than either of these. Presumably, in model 20g the decrease 
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in skin area is sufficient to compensate for the increase in diver- 
gent wave making; but, as in model 30e, there is no reduction of 
length, the bulbous end shows worse than the fine end. 

The third model was 12h, whith had its water line extended 
2}in. beyond the main stem. (See Fig. 13.) This 2}in. exten- 
sion was cut away, and the lines rounded off in the manner 
described for model 29 (§ 12) forming model 12i.. The effect of 
this was again an increase in resistance, amounting to nearly 
2 per cent. over the practical range of speeds. 

In model 126 the bulbous formation of stem is worked only 
below the L.W.L., this being of the normal character, and the 
prismatic coefficient of the entrance of 12h is the same as that of 























which case we should expect a slight reduction of skin friction 
resistance. 
Hottowness or Bow. 

§ 16. It has been suggested* that some advantage might be 
obtained in the ship form by hollowing and filling the bow water 
lines, so that the ship is formed with undulation at the bow. 
Two models have been tried to date, namely, 12f and 12g. In 
both of these the bow was hollowed near the stem, so that the 
initial angle of entrance was the same as for model 12e. The 
water line was then brought out, so that it ran into the water 
line for model 12a, about 10in. aft of the stem. There was, 
therefore, a shallow or saucer-like depression in the form over 
this first 10in. extending below the L.W.L. to about .4 of the 
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the Annual General Meeting, the yey per will be read ang 
discussed :—** Practical Application of Telephone Transn issign 
Calculations,”’ by Mr. A. J. Aldridge. 

Tse Instirutfon or ELecrricaL ENGINEERS.—V ictoria 
Embankment, W.C. Paper: “Practical Application gf 
Telephone Transmission Caleulations,” by Mr. A. J. Aldridge, 
8.30 p.m. 


SATURDAY, MAY 3lsr. 
Tue InstiruTion oF LocoMOTIVE ENGINEERS.—At (Caxton 
Hall, Westminster, S.W. Paper: ‘“‘Some Debatable !'oints 
in Locomotive Design,” by Mr. J. F. Gairns, 7 p.m. 









Tt 





—-soepe mee 





4 : Tae Royat InstirvuTion oF GREAT Brirarn.—Albe: jar. g 
TABLE I.—Model Dimensions Enlarged to those for Ship of Constant on pe ed — wea meget cg aed a ya street, Piccadilly, W. ‘* Radio-activity : (2) The Origin of the b 
Length Equal to 400 ft. between Perpendiculars. = Stinally aie teat of boa eke si . n 12g the Beta and Gamma Rays and the Connection Between Vom,” 8 
bel as : obi, zecnopeniacy: Bic . : . by Professor E. Rutherford, F.R.S. 3 p.m. t 
The draught both forward and aft = ; midship section hollowness was carried further aft, extending to about Ldin. | ~- : 
A 2.25 aft of the stem. This was done in view of the fact that the THURSDAY, JUNE 5ru. a 
coefficient throughout = .98. crest of the bow wave in 12/ was considerably aft of its position a : . . r 
for 12a, and it was thought desirable to extend the hollow well | | ‘THe Instrrution or Miyina Enorneers.—General nivcting F 
hilideiniiteanithebiind " aft of the crest of the bow wave. in the rooms of the Geological Society, Burlington House, ‘ 
4s : raneerinasenoe A s The resistance of the models with either of these modifications | Piccadilly, London, W. The following papers will be read, or . 
e $ 3 z = _was found to be greater than that for the model formed in the | taken as read :—'* Recent Methods of the Application of stone J 
ee a =\; |2=/= usual way, for all practical speeds, and there was little to choose | Dust in Mines,” by Mr. W. E. Garforth; “ The Re-opening of 
Set. | 3 = S2 | s°S between the results for either modification. The excess resist- | Norton Colliery with Self-conteined Breathing Apparatus after : 
3 =I Entrance Run. i bed as = ance, although verv definite, is not a very great one, varying an Explosion,” by Mr. IR. L. Allott ; “ The eat Pro ‘uced : 
a § 3 =. from 2 per cent. at 10 knots to 5 per cent. at 15 knots for a ship | in the Slow Oxidation of Coal at Ordinary Temperature.” by 
“is - A of 400ft. length. The wave profiles were taken for the first 2ft. | Mr. F. E. E. Lamplough and Miss M. Hill, of Cambridge U niver. 
ae 56g ———.. | of the model, in order to see to what extent these modifications | sity ; ‘‘ Insulated and Bare Copper and Aluminium Cables for 
14e -756 affected the bow wave. It was found that the form with the | the Transmission of Electrical Energy, with special reference to 
ida ; : 1.0 hollowed bow and full shoulder tended to throw the bow wave | Mining Work,” by Mr. B. Wellbourn. The following papers, 
~ 29a a oe - 1.393  ™uch higher than was the case.with the model of the usual which have already appeared in the “'T Yugo. will be 
16e i'e81__ type, and, although this wave was not very solid, it was sufficient | open for discussion :—" Recent Legislation in Relation to !.and 
2 a to make any vessel of this type very wet on the forecastle. The | #nd Mines, by, Mr. Alexander Smith; “‘ The Bellevue Fxplo. ‘ 
17b .566 gentler angles of the shoulder of the forebody in 12g produces a | sions, Alberta, Canada : An Account of, and subsequent Investi- 
17a -684 shallower wave at first, but the fine entrance angle increases | g4tion concerning, Three Explosions Produced by Sparks from 
B | 14b 57 584 41.8 904 the inclination of the level lines at the shoulders to a greater | Falls of Roof,” by Mr. John T. Stirling, H.M. Inspector of Mines, ‘ 
16b 1.214 angle than that which would be used without such a depression. | Alherta, Canada, and Professor John Cadman. 11 a.m. The : 
ié6d 1.624 | wis more rapid enlargement of the bow produces a greater | members are invited to attend, immediately after the conclusion | 
18d “554. pressure change with the consequent elevation of the bow wave | Of the general meeting, the Mining Machinery Exhibition in , 
18¢ °667 in its neighbourhood. the Royal Agricultural Hall, London, N. A demonstration of 
c | 18a 57 584 120 |  .905 The author’s thanks are due to his colleagues, Mr. Millar, | the use of the “ P. P.” safety shot-firing appliances for the 
20a 1.212 | Mr. Kent and Mr. Powell for their help and support in the course | prevention of misfires and accidents in & Operations in 
22a 1.627 | of the work. mines, quarries, &c., will be given in the Jecture hall of the 
leo ay: -< : exhibition, at 5.15p.m. 7.30 p.m. prompt, dinner at the Waldorf 
a 4 Hotel, Aldwych, W.C. 
D | 19a .672 638 | 120 | 1.00 : 
= ™ : FRIDAY, JUNE 6rn. 
23¢e 1.26 TH MIN EN EMENT 4 
23d 1.668 FORTHCO @ GAG 8. Txe Institution oF Mintno Enoreers.—Excursion No. | 
ig f= a adi: te ee TO-DAY (limited to fifty), Chingford Reservoir of the Metropolitan Water 
a ae i aeiraria Board. 10.5 a.m., members will leave Liverpool-street Station 
E |19b 672 638 | 200 "999 Tre Royat InstiruTron oF GREAT Brirain.—Albemarle- | (Great Eastern Railway) for Enfield Lock. Excursion No. 2, 
24b , 1.247 street, Piceadilly, W. ‘‘ The Secret of the Permanent Magnet,” | Beckton Works of the Gas Light and Coke Company. Leave 
24a 1.653 by Professor S. P. Thompson, F.R.S. 9 p.m. Fenchurch-street 10.23 a.m. for Gallions (Royal Albert Dock). 





12a, the added displacement due to the bulbous endings in 12 
being compensated by fining the lines a little at the fore end of the 
entrance. In this case there is a slight gain in (c) value, with 
the bulbous formation between 10 and 14 knots, averaging 
about 1 per cent. 

The fourth model was 196, which has 50 per cent. parallel and 
a full entrance with level lines finished to almost 8n edge at the 
stem; the entrance and run being equal in length. One and 
a-half inches of the entrance was cut away, and the lines finished 
off bluntly to form model 19¢, and this change caused no per- 
ceptible increase in resistance. 

§ 15. These variations in resistance may be due to several 
causes :—{1) Head resistance due to bluntness of stem. (2) 


SATURDAY, MAY 24rx. 

Tse Royat Instrrution or Great Brirary.—Albemarle- 
street, Piccadilly, W. ‘“* Radio-activity: (1) The Alpha Rays 
and their Connection with the Transformations,”’ by Professor 
E. Rutherford, F.R.S. 3 p.m. 


TUESDAY, MAY 27rsa. 

Tue Royat InstirutTion oF Great Brirary.—Albemarle- 
street, Piccadilly, W. ‘“‘ Recent Advances in the Production 
and Utilisation of Wheat in England,’’ by Professor T. B. Wood. 
3 p.m. 

THURSDAY, MAY 29ru. 


THe Roya Instrrution oF Great Britrarn.—Albemarle- 


Taste II.—Dimensions of Models. 


The midship section coefficient = .98 for all models. The ratio of beam to draught = 2.25 for all models. 








Length on “of | Displacement. sours Address of Mr. C. E. C. Shawfield. Paper: “ Prime Movers,” 
Model. Beam. “Wt. parallel Tesi Remarks. by Dr. 8. Z. de Ferranti, and discussion, 10 a.m. Visits to the 
y. water. Entrance. Run. Corporation Electricity Works at West Ham and to the works 
—_—— - — —_—_—___— — —|of the London Electric Supply Company, Limited, at Dept 
No Feet. Feet. Feet. Pounds. ford, at 2.30 p.m. 
i2 2.133 16.22* 3.60 1509 .665 -652 1 ee stem. Rudder with filling at rudder stock. 
ig. 8. 
12B 2.133 16. 22° 3.60 1509 . 665 .652 Same displacement in fore body as 12, but with bulbous 
. a formation of stem below the L.W.L. 
2c 2.1! 5.22 3.6 5 665 .65 : y xe 
12¢ 2.133 1¢ 3.60 1509 665 650 — oe iy sternpost cleared out as in ordinary THE IRON, COAL, AND GENERAL TRADES 
12D) = 2.133, 16.00 3.60 1508.7 .665 .650 Rudder cut away and rudder post finished with four to one OF BIRMINGHAM, WOLVERHAMPTON, AND 
per. . 8. 
12E 2.133 16.83 3.60 1510 .590 poe yet y Elongated water-line and contour of bow above p level line. OTHER DISTRICTS. 
model 12 > Or 
12F 2.133 16.00 3.60 1507.6 .664 Do. Stem line as 13; hes depression in the bow near the load- (From our own Correspondent.) 
j e level. (Fig. 13. 
126 2.183 16.00 3.60 1507 663 Do. Ditto, with hollow taken over a greater length. (Fig. 6.) Trade and Labour Troubles. 
12H) =. 2.1383: 16.21 3.60 1509.7 645 Do. Elongated water-line and contour of bow above p level line, To add to the difficulties of the Midland iron trade we 
but to less extent than in 12k. (Fig. 2.) are this week in the thick ofacropoflabourtroubles. The most 
121 2.133 16.00 3.60 1509.6 . 666 Do. Extension ~ a fap met pes ge profile of model 12, the | serious of them at present relates to the wrought iron tube 
stem rounded o: a blunt manner. : : : > 
29 1.99 15.91 1.59 1014.8 52 .584 Very fine stem and angle of entrance. (Fig. 10.) — but there eed = ry ee —_ ane 
2908 1.99 15.41 1.59 1014.8 552 585 Six inches of stem of model 29, cut away ; model tested at | Birmingham engineering trades. Under these circums' 
same displacement as 29. Birmingham iron market this—Thursday—afternoon was 4 
290 1.99 14.91 1.59 1014.8 .589 .586 Twelve inches of stem of model 29, cut away ; model tested | very unsatisfactory meeting. The problem of labour! oomed large 
at same displacement as model 29. (Fig. 10.) and was well-nigh all-engrossing. There was little new buying 
198 2.01 15.40 7.70 1404 .672 -638 19¢ differed from 198 in having 14in. cut off the bow, and the | and consumers seemed to be waiting for the further fall in price q 
19¢ 2.00 15.28 7.70 1403.8 -692 -638 stem rounded away in a fairly blunt manner. which seems almost inevitable he circumstance, too, that a 
30F = 1.97 15.09 4.53 1208 -672 -638 Bow lines in 30F },ad the usual finish. h “Ta eal ets da donot vobvelaxed made . 
30E 1.97 15.09 4.56 1209.8 .675 .638 In 308 the ending” were made much fuller, keeping the same | *he Severe squeeze in Cleveland warrants 1s not yet re 4 
profile. (Fig. 12.) against business on this Exchange, and there was a complet« 
30G«1.97 14.78 4.53 1207 715 . 638 In 306 the entrance was shortened and the bow lines given | absence of animation. 9 








fuller endings, with the least possible alteration of the leve 
lines. (Fig. 12.) 








* Including rudder. 


_ The parallel body is that portion amidships over which the transverse section remains precisely the same at all level lines. The 
prismatic coefficients of entrance and run are for the bodies before and aft this, respectively. 


Increase of energy in the divergent waves. (3) Effect of 
alteration of length of entrance on transverse waves. (4) Change 
in skin friction. 

With regard to (1), this was probably present in models 29b 
and 29c, but in models 30e and 30g the endings were arranged 
to avoid this as much as possible by @ less abrupt termination 
of the bow level lines. 

The divergent wave system seems to be rather sensitive to 
the changes in the form of stem. Thus the bow breaker for 
model 29c is convex outward for all moderate speeds, whereas 
the bow divergent wave leaves 29a almost tangentially. More- 
over, the angle of divergence of the first few divergent waves 
created by model 29¢ is double that of the waves formed by 
model 29 throughout the range of speed of the experiments. 
‘This increase in divergence is quite independent of the tendency 
in all the models for the waves to become more divergent as the 
speed increases. This increase in divergence as s is de- 
creased is not so noticeable in model 29¢ as in model 29, and in 
consequence the (c) curves tend to approach each other at the 
lowest speeds. 

With regard to (3), with the blunter form we have a greater 
prismatic coeflicient, but if the length is shortened the critical 
transverse wave making speed remains much the same. The 


magnitude of the hump is not affected to any measurable extent. 
The effect of the bulbous stem upon the area of skin is practically 
nil, unless it is associated with a foreshortened entrance, in 


street, Piccadilly, W. ‘‘ Recent Chemical Advances: (2) 
Chemistry in Space,” by Professor W. J. Pope, F.R.S. 3 p.m. 
Royat Socrety or Arts.—John-street, Adelphi, W.C. 


| Indian Section. Paper: “Irrigation Works in India,” by Sir 


Jchn Benton. 4.30 p.m. 


FRIDAY, MAY 307s. 


PuysicaL Society or Lonpon.—The Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“*On the Origin of New Stars,” by Professor A. W. Bickerton. 
“ Electro-thermal Phenomene at the Contact of Two Conductors 
with a Theory of a Class of Radio-telegraph Detectors,” by 
Dr. W. H. Eccles. ‘On the Evaluation of Certain Combina- 
tions of the Ber, Bei and Allied Functions,” by Mr. S. Butter- 
worth. “ The Extraordinary Ray Resulting from the Internal 
Reflection of an Extraordinary Ray at the Surface of an Uniaxial 
Crystal,” by Mr. James Walker. 5 p.m. 


Tue Roya InstiTruTION or Great Britarn.-—Albemarle- 


| street, Piccadilly, W. ‘“‘ Parody,” by Mr. Qwen Seaman. 


9 p.m. 
THe Instrrution or Execrrica, ENGIngErs.—Victoria 


smaller humps in the (c) curve change speeds a little, but the | ee Eee ee 


8 p.m. At 8.30 p.m., or immediately after the conclusion of 





*Lord Rayleigh, O.M., F.R.S., Philosophical M ine, Sep- 
tember, 1909. : 


THURSDAY, FRIDAY, AND SATURDAY, JUNE Sra 
6TH, AND 7TH. 


Tse Instrrvorron oF WaTEeR’ ENGIngeeRS.—Wakefield, 
Summer general meeting. For particulars see page 510. 


MONDAY, JUNE 9rn. 


Royat. Scnoor or Mines: Oxtp Strupents.—At the Café 
Monico, Piccadilly-circus, W. Annual dinner. 7 p.m. for 
7.30 p.m. 


TUESDAY, JUNE 17ru. 


InstrruTIoN or EtecrricaL ENGINEERS: Scorrisa Locar 
Sectron.—Excursion to Inversnaid. Leave Glasgow Central 
(Low Level) Station at 11.9 a.m. On the return journey the 
steamer will leave Inversnaid at 6.45 p.m., and Glasgow will be 
reached at about 9.19 p.m. By the courtesy of the Glasgow 
Corporation Water Department, those so desiring will be shown 
over the works at Loch Arklet. 

Tue INCORPORATED MuNIcrIPAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment 








Engineers and the Overtime Question. 

The militant attitude which the new executive of the 
Amalgamated Society of Engineers is taking upon the overtime 
question will, there is some fear, lead to strife in the Birmingham 
engineering trades. The latest move of the new executive, it 
is understood, takes the form of a warning issued to all the dis 
tricts that they must now put into actual operation the policy 
of restricting overtime. course, the avowed object of this 
procedure is to reduce the volume of unemployment, but it is 
easy to see through this subterfuge. Two of the most important 
districts have already taken action. The Birmingham executive 
has informed members that they must not work more than 
thirty-two hours overtime in any one month, and this notice 
takes effect from June Ist. Members who disregard the instruc 
tion are threatened with heavy penalties. In Birmingham there 
are many shops where any hard and fast rule concerning overtin« 
would be very inconvenient in the execution of contracts. 1! 
is feared therefore that some disagreements may arise betwee: 
masters and men. Where business is fluctuating employers would 
be compelled to engage extra men who would be probably le+ 
efficient than the regular workers. 


Strike in Wrought Iron Tube Trade. 

A serious dispute is going on in this part of the kingdom 
in the wrought iron tube trade. At present it is confined to the 
towns of Walsall and Wednesbury and to two or three work- 
there, but there is no telling whether the strike may not extend 
at any moment. Already the interests affected are ver) 
important and the position is full of anxiety. It seems that the 
men are determined to get a recognised minimum wage of 23s. 
per week for unskilled labour instead of 18s, or 19s. as at present 
generally paid in the tube works, and the workpeople have al! 
come out on strike at the Alma and Cyclops Works at Walsall 
of John Russell and Co., Limited, and also at the Wednesbury 
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works of the same firm ; over 1500 men are idle. In addition |ton Pump Company, At the Pump Fislds power station, | iron resources and few have any stocks worth speaking of. 


to demanding the minimum wage stated the men’s leaders have 
formulated a demand for a 10 per cent. increase in skilled piece 
work aid a 28. per week increase to day workers. The strikers 


are be ng supported by the Workers’ Union, which alleges that 
in the Hirmingham district the 23s. minimum has already been 
conceded by the tube makers. The chief danger at the present 
time wppears to be that the Walsall dispute may extend and 
involve other important Staffordshire works. 

Pig Iron Trade and Prices. 

The late price disparity between the prices of high 
grade wud low grade pig iron on the Birmingham Exchange is 
becoming accentuated, Best Staffordshire iron is remarkably 
steady. while common iron prices in the absence of demand are 


this week tumbling all to pieces. Consumers seem to be bent 
upon getting forge pig iron down to 60s. They have not yet 
succecicd in this, but it was reported to-day—Thursday—in 
Birminzliam that some Northampton smelters would sell at 
éls. 6d. per ton, and 62s, 6d. was quite a common quotation. 
iaffordshire common cinder irons were about the samme 


South r L ; c 1 
price. Staffordshire part-mine iron and Derbyshire pigs were 
also on & par at 65s. to 66s. per ton. North Staffordshire forge 


jron was quoted 69s. to 70s. and best at 75s. to 76s. per ton. 
South Staffordshire all-mine hot air iron maintained its late price 
very well at 92s. 6d. to 97s. 6d., according to grade, and cold 
blast iron was again £6 10s. per ton. 


Finished Iron Prices, 
There is @ robust business still in standard marked 

bars at £10 per ton, but merchant and common iron is without 
any strength. The former is selling at £8 to £8 5s., and the latter 
at £7 15s. How small a chance the Staffordshire common 
ironmakers have against the Belgians, however, it is easy to 
imagine when it is remembered that the foreigners are willing to 
accept £6 7s. 6d. per ton. Of course, however, “‘ no questions 
must be asked respecting quality ” at such a price. Galvanised 
sheets remain at £11 10s, to £11 12s. 6d. and on to £11 15s. f.o.b., 


“ "I Sellers have 
ape = ees ne Binet chaos, Aaubies, ace £2308, and brought down their rate to 78s. 6d. per ton net cash 
trebles £8 17s. 6d. g Ss. -f sh. 
Steel Iron Ore. 
The manufactured steel trade shows little change and Throughout the North of Lancashire and the whole 


prices are fairly steady, but raw steel isstillfalling. Large best 
Bessemer billets have now got down to £5 7s. 6d. and £5 10s. 
per ton, while Siemens sorts are £5 10s. to £5 15s. or so. 


Of course when the Welsh tin-plate trade revives raw steel will 
once more quickly go up again. The present desperate condition 
of the selling market is only temporary. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Holiday Aftermath. 

Tue attendance on the Iron Exchange was fairly good, 
notwithstanding the fact that many prominent merchants and 
makers have not yet put in an appearance after the holidays, 
but business in most departments was rather of a hand-to-mouth 
character. In pig iron there was an exceedingly slow tone to 
note, and, although sellers showed a disposition to grant con- 
cessions to induce business, buyers held off. Taken all round, 

rices of pig iron were nominally unchanged on last week. 
‘inished iron and steel unchanged, Copper fairly maintained 


late rates. Sheet lead unchanged, but tin ingots showed a 
reduction. 
Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 71s.; Stafford- 
shire, 70s. to 70s. 6d.; Derbyshire, 70s. to 70s. 6d.; Northamp- 
tonshire, 71s.; Middlesbrough, open brands, nominal. Scotch : 
Gartsherrie, 80s. 6d.; Glengarnock, 78s.; Eglinton, 78s.; Sum- 
merlee, 79s., delivered Manchester. West Coast hematite, 
82s. 6d. to 83s. f.0.t. Delivered Heysham: Gartsherrie, 
78s. 6d.; Glengarnock, 76s.; Eglinton, 76s.; Summerlee, 77s. 
Delivered Preston: Gartsherrie, 79s. 6d.; Glengarnock, 77s.; 
Eglinton, 77s.; Summerlee, 78s. Finished iron: Bars, £8 15s.; 
hoops, £8 17s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; 
Lancashire hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; 
sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d.; plates for tank, 
girder, and bridge work, £8 5s. to £8 10s.; English billets, 
£6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
drawn steel, £10 5s. Copper: Sheets, £85 per ton ; small lots, 
103d. per Ib.; tough ingot, £75 15s. to £76; best selected, 
{76 5s. to £76 10s. per ton; co yper tubes, 10}d.; condenser 
tubes, 9fd.; solid drawn brass tubes, 8jd.; brazed brass tubes, 
%fd.; rolled brass, 7$d.; brass turning-rods, 74d.; brass wire, 
7fd.; yellow metal, 73d. per Ib. Sheet lead, £22 per ton. 
English tin ingots, £226 per ton. 


The Lancashire Coal Trade. 


The holidays are still making themselves felt in this 
market, and, with the exception of shipping and bunkering coal, 
which was in request, there was little or nothing of interest to 
note in other departments. Quotations :—Best Lancashire 
house coal, 16s. 10d. to 18s.; medium, 15s. 4d. to 16s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, lls. 6d. 
to 13s.; slacks, 9s. to 11s. per ton, at the pit. 


The Municipal School of Technology. 

The summer evening courses which have just com- 
menced at the above school inelude classes in mechanics and 
mechanical engineering, electrical engineering, municipal and 
sanitary engineering, architecture and building construction, 
chemistry and chemical technology, and instruction in the 
many branches of the textile industries. Among the mechanical 
engineering courses the class dealing with the design of petrol 
motors for motor cars by Professor Nicolson is an innovation, 
which will no doubt be appreciated in a district where the motor 
car industry is one of considerable magnitude. In another 
class experiments will be conducted with a centrifugal pump and 
's intended for those who have studied the theory of this type 
ol pump. Boiler attendants and others who are concerned with 
the management of stationary steam boilers and the efficient 
xeneration of steam by the combustion of coal will find the course 
of eight lectures worthy of attention. The steam plant at the 
schoo], consisting of water-tube, fire-tube, and multitubular 
boilers, mechanical stokers, superheaters, &c., is available for 
demonstration purposes, and it is hoped that the “‘ men without 
collars £ will take advantage of the opportunity to combine 
omething of the theory of combustion with their practical 
knowledge, 


Liverpool Municipal Power Station. 


In order to be able to cope with the increased demand 
lor eleetrie current in Liverpool, Mr. Dickinson is at present 
engaged on the reconstruction of the No. 1 Lister Drive generat- 
'"~ station. This was formerly equipped with twenty-eight 
“sncashire boilers. Fourteen have been removed and are being 
“placed by twelve Babcock and Wilcox generators arranged in 
wo batteries, An over head floor is being constructed to carry 
‘onomisers, one for each boiler, and overhead coal bunkers 
and Conveying plant are being erected. It is intended to 
vrovide four 6000-kilowatt turbo-generators, two of which 


‘ave already been ordered from the British Thomson-Houston 


These 
low prices are pretty effectually keeping out foreign competition. 


verters are being added. 
The British Association. 
Association to hold its annual meetings in Manchester in 1915. 
read from the secretary of the Association saying that the formal 
Birmingham meeting in September next. 


An Improvement in Looms. 


An invention which is claimed to be an advance on any- 
thing at present in use in the weaving industry, has been made 
by Mr. J. Whittaker. It has to do with the replenishment 
mechanism of looms. The device is carried on the breast beam 
to enable the spent cop to be ejected and another full cop inserted, 
and the threading of the shuttle is carried out automatically, 
thereby obviating the necessity of the objectionable process 
known as “ shuttle kissing.” 


Barrow-tn-FurnNEss, Thursday. 
Hematites. 

There is a quieter tone to record in the hematite pig 
iron market of this district. ‘The demand for iron contiues to 
be quiet and not much new business is coming to hand. Con- 
sumers of iron are holding back, and will not place orders for 
more iron than they can use at present, for lower rates are looked 
for. Makers have brought down their prices, and for mixed 
numbers of Bessemer iron are quoting 82s. per ton net f.o.b. 
For special sorts of iron there is a good steady demand, and 
some 4s. to 5s. per ton is quoted on the top of these figures. 
There is no falling off in the activity at the different works for a 
full output is being maintained, and the whole of the make is 
going into prompt use. Steel makers’ requirements at Barrow 
and Workington are still heavy, and likely to remain so. There 
is no business being done in the warrant market. 


of Cumberland there is a marked activity in the iron ore trade. 
Raisers are experiencing a full demand for their iron on local 
account, and a steady business is being done outside the district. 
The shipment of ore from Cumberland ports is considerable, 
but the exports from Barrow are only moderate. Prices are 
much the same with good average sorts quoted at 17s., and the 
best Hodbarrow ores fetch as high as 26s. per ton. The Hod- 
barrow Mines are particularly busy at the present time. The 
business being done in foreign ores is well maintained, and best 
Spanish sorts are quoted at 19s. 6d. per ton delivered to West 
Coast furnaces. 


Steel. 

With the holidays over the activity is again marked 
in the steel trade. At Barrow the mills on rails are full of work 
and the plate mills are particularly busy. At Workington the 
rail mills are well employed, and the tyre and axle departments 
are busy. The general demand for steel is active so far as the 
heavier sorts are concerned. Rails are in steady demand at 
£6 12s. 6d. to £6 15s. per ton, with light rails at about a pound 
more. For heavy tram rails the demand is easy at £7 10s. per 
ton. The trade being done in steel shipbuilding material is 
considerable both on local and general home account. Ship 
lates are at £8 10s. and boiler plates at £9 5s. to £9 10s. per ton. 
n tin bars and steel billets there is not much business being 
done at present. 


Shipbuilding and Engineering. 


These trades are well employed in every department. 
The Japanese -battle-cruiser Kongo has arrived back in Barrow 
after undergoing highly successful trials on the Clyde. Her 
gun trials in the Irish Sea were satisfactory. She will leave 
Barrow for Japan in August. 


Fuel. 


Thereis a good steady demand for coal, and steam sorts 
are quoted at 14s. to 17s. 6d. per ton delivered. East Coast 
coke is in brisk demand at 28s. per ton delivered. Welsh coke 
is at present not being imperted into Barrow. 





THE SHEFFIELD DISTRICT. 


(From our own Correapondent.) 
Trade Still Booming. 

THERE is still no reason to believe that the trade of 
Sheffield, so far as the heavy iron and steel industries are con- 
cerned, is on the wane, and although one continues to hear 
suggestions oc¢casionally to the contrary, investigation fails to 
substantiate the assertions. The head of one large works tells 
me that.orders are not coming in quite so freely at the moment 
and that compared with this period last year they are ‘‘ down,’ 
but he believes it to be merely a temporary lull, and that in 
about three months’ time there will be experienced a renewal 
of prosperity leading to an even better time than has been 
enjoyed for the past year or so. Undoubtedly, the reason of any 
lull is the uncertain state of the raw material market, and when 
something definite is known in that quarter orders which have 
been withhgld for the reason stated will come on to the market. 
Manufacturers here are experiencing a growing concern regarding 
the railway companies’ proposed 4 per cent. increase in rates, 
as, added to the labour and legislative burdens which have been 
plated upon their shoulders during recent months, this is 
going to be a serious thing. What it really means may be 
gathered from the fact that, taking the case of twelve leading 
firms in the iron and steel industry here, the total amount they 
would have to pay to the railway companies each year in 
increased freight rates exceeds £14,000, their present total 
accounts with the companies averaging over £350,000 per 
annum. So many extra demurrage, wharfage, cartage, and 
general rates have been added of late that manufacturers view 
the outlook for trade in a very grave light. 


’ 
’ 


Raw Materials. 


In conversation this week a pig iron maker told me 
that during a very long experience he had never known the 
market to maintain its present extraordinary state for so long 
a@ time—on the one hand buyers holding off, and on the other 
makers refusing to drop their prices. Derbyshire is the only 
section in which weakness is to be found, and although regular 
quotations are rather higher, it is reported that Derbyshire 
forge iron has been sold at 64s., and even less, and foundry is to 
be had at 66s. to 67s. The former make is not too plentiful in 
this district, however, a fact which is not helped by a furnace 
being blown out for re-lining. Compared with the Derbyshire 
market Lincolnshire pig iron prices stand very high and firm, 
the quotations being 68s. 6d. for forge, 69s. for No. 3 foundry, 
and 72s. 6d. for basic. But at these figures makers are doing 
nothing in the way of new business, though the demand is 
actually good, for if any delay in delivery under existing contracts 
occurs consumers are down on the makers promptly. The 
contest between sellers and buyers as to who can hold out 
the longer continues, but makers are still of the opinion that 
before very long buyers will be forced on to the market, as most 





Company, Limited, and new éooling towers by the Worthing- 


which supplies direct current three 1500-kilowatt rotary con- 


The Manchester City Council has invited the British 
At a meeting of the City Council on Wednesday last a letter was 


invitation will be laid before the general committee at the 


It is now almost six months since buying, except for immediate 
requirements, ceased, but merchants believe that the end of the 
present month will see a change, which will be largely brought 
about by the warrant market. Warrants have lately been done 
as high as 70s., but it is thought that with the passing away 
of the ‘“ squeeze ” there will be a sharp drop, probably to the 
extent of 10s. Regarding hematite iron, East and West Coast 
prices are as firm as ever, with no sign of weakening, but in the 
market for West Coast g‘ades there is reported to be a fresh 
buying movement. Quv cations for East Coast stand at about 
88s., with West Coast about 10s. more and special brands of 
the latter at 102s. For a long time now prompt deliveries of 
Bessemer and Siemens acid billets have Sos practically im - 
possible, the period in most cases being said to be about two or 
three months, and the fact that such billets were actually 
delivered in this district within ten days recently was pointed 
out to me as an evidence of a falling off in demand. see no 
reason, however, to endorse the theory, as so far as one can gather 
consumption is as good as ever, the reason of more prompt 
deliveries being that the railway companies’ new demurrage 
regulations have had the effect of freeing more wagons for the 
delivery of pig iron, added to which the starting of new furnaces 
—notably the 60-ton furnace at the Parkgate Iron and Steel 
Company’s works—has increased the output. Swedish bar iron 
for steel melting is stated to be rather short, but the South 
Yorkshire Bar Iron Association reports that new business is a 
little lagging just now. Soft basic billets are feeling the keen 
edge of foreign competition, and prices have had to be dropped 
a few shillings. 


Round the Works. 

Amongst new business booked by the iron and steel 
works here during the past few days is a very large order for 
armour-plate forgings for a battleship being built on the Clyde, 
and armament and shell-making departments generally are very 
busy. There is continued activity in steel springs, and work is 
now in hand by two firms for Bombay. At two other works 
very big orders have been secured from Middlesbrough, one for 
structural steel work and one for nuts and bolts. The India- 
office was recently in the market for a considerable quantity of 
files, and this contract has come to a Sheffield firm. At one 
place a good tonnage of bars is being made for Earlstown, and 
at another wire rods for Musselburgh. ‘The Madras and Southern 
Mahratta Railway has given out some important contracts 
for stores and building requirements, and five of these have come 
to Sheffield firms, viz., for fish bolts, rail keys, and springs, 
to be delivered in June. Another good foreign order is being 
executed for the Central Argentine Railway. This is divided 
between ten firms, and consists of axes, tools, machinery, engine 
tubes, steel, springs and axles, delivery in these cases being 
arranged for September. One of the armament firms, I under- 
stand, is making inquiries regarding nuts and bolts, of which a 
large tonnage is required in connection with a big Government 
contract, and this work, it is hoped, will be placed locally. 


Fuels, 

As a result of the reduction of output in consequence of 
the holiday break last week the steam coal market here is 
showing very active conditions. Collieries are being pressed 
for deliveries on contracts, but in many cases they are con- 
siderably in arrears. To some extent, of course, the present 
position represents the market as much stronger than would 
have been the case but for the holiday interruption, but in 
another week or so, possibly, more normal conditions will 
prevail, and the actual state of the market be better gauged. 
The demand for shipment keeps on a very large scale, whilst 
industrial consumption is fully as large as ever, especially in the 
heavy trades. There are a good number of inquiries in the 
market for quotations for contract renewals, for which collieries 
are quoting advances of from Is. 3d. to Is. 6d. per ton. The 
smaller steam fuels are in very great demand, and the fact 
that in many instances contracts are heavily in arrear is causing 
a considerable amount of inconvenience at the works, some of 
which are compelled to buy on the open market at prices in 
excess of contracts. At the moment values are very strong, 
some qualities being quoted at an advance. Current prices 
at pit per ton are as follow :—Best South Yorkshire hards, 
13s. 6d. to 14s.; best Derbyshire, 12s. 6d. to 13s.; second quali- 
ties, lls. 6d. to 12s.; steam cobbles, 10s. 6d. to 11s. 6d.; washed 
double nuts, 12s. to 12s. 6d.; seconds, 10s. 6d. to lls. 6d. Coke 
prices are still characterised by a tendency to weakness. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

Ir is questionable whether the Cleveland pig iron 
market has ever before been so completely at the mercy of the 
speculative element as it is at the present time. Owing to the 
operations of the warrant middlemen all legitimate business is 
practically at a standstill, and is likely to remain more or less 
in that unsatisfactory condition until the speculative account 
is squared up. The strugyle between the “ Bulls ” and “‘ Bears ” 
has been very keen, and it would now appear that the squeeze 
is gradually coming to an end. In the meantime, while they 
are in process of adjusting their differences there is no free 
buying being done, and even if consumers were willing to trade 
there is but little prompt iron available. It is anticipated 
however, that when the revival comes about it will be a brisk 
one, as most consumers of iron are still very well sold in their 
various departments and have sufficient work to keep them going 
for many months to come. The settlement of affairs in the 
Near East should set loose a great amount of business which 
has been locked up for months, and already, it is stated, some 
orders for pig iron have been received from the Balkans. This 
week there has been very little done apart from small trans- 
actions to cover immediate requirements, and prices are practic- 
ally nominal. Merchants are quite prepared to sell No. 3 G.M.B. 
Cleveland pig at 67s. f.o.b., and even less, but that price is 
recognised as the general market quotation. No. 1 Cleveland 
iron is put at 69s.; No. 4 foundry, 66s.; No. 4 forge, 65s. 6d.; 
and mottled and white iron each 63s. 6d.—all for early delivery. 
Sellers are anxious to do forward business at a good deal below 
these rates. 


Hematite Pig Iron. 

In the East Coast hematite pig iron trade makers are 
very busy under old contracts, and the amount of prompt 
iron available is still very small. Business is generally of a 
more or less prompt description, and there does not appear to 
be any anxiety on the part of consumers to enter into contracts 
of material size for future delivery. Makers, however, show 
no present disposition to shade prices. East Coast mixed 
numbers of hematite still stand at 8ls. 3d. per ton for early 
delivery, and business over the second half of the year is possible 
at 80s. per ton. 


Iron-making Materials. 

The ironmasters are at last getting some relief in the 
cost of their materials, both ore and coke being cheaper than 
they have been for some time past. Merchants a short time ago 
were quoting 22s. per ton for Rubio, delivered on Teesside, 
but this month their quotation has been reduced to 20s. 6d., 
and even that price is more than some c¢ i 








of the big works are known to be getting to the end of their 
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very large tonnage is being received under current contracts, 
the imports so far this month amounting to over 145,000 tons. 
Some extensive business in Swedish ore has been reported to 
have been done of late of a very forward character at prices 
approximating to the existing quotation. Ironmasters are 
also getting cheaper coke. Supplies are now more plentiful, 
and the general market quotation for medium blast furnace 
qualities is 24s. 6d. delivered at the works. 


Manufactured Iron and Steel. 

The activity in the manufactured iron and _ steel 
trades, in connection with current contracts, continues, but the 
volume of new business is far from satisfactory. Both at home 
and abroad consumers seem to be holding off in the belief that 
they will get in a lower price later on. There is still no change 
in prices, and the question of reduction is a very difficult pro- 
blem from an ironmaster’s point of view. It is gene rally 
believed that some alteration must soon take place, but the 
cost of raw material and the high rate of wages are important 
factors and have no doubt a steadying influence. Meetings 
of the various iron and steel associations are to be held on 
Friday and it is quite anticipated that some small modifica- 
tions will be made. The output is still on a very extensive scale 
and in some cases there is great pressure at the mills in order to 
keep abreast of contracts. Common iron bars are £8 15s.; 
best bars, £9 2s. td.; best best bars, £9 10s.; packing iron, 
£6 15s.; iron ship angles, £8 15s.; engineering angles, £8 L5s.; 
iron ship plates, £8 to £8 2s. 6d.; iron girder plates, £8 to 
£8 2s, tid.; iron ship and girder rivets, £9 15s.; iron sheets, 
singles, £8 7s. 6d.; iron ya ‘ts, doubles, £8 12s. td.; steel bars, 
basic, £8 to £8 2s. Gd.; steel bars, Siemens, £8 10s. to £8 12s. 6d.; 
steel ship plates, £8 5s.; steel boiler plates, £9 5s.; steel ship 
angles, £7 17s. 6d.; steel engineering angles, £7 17s. 6d. to £8 ; 
steel sheets, heavy doubles, £9 to £9 2s. 6d.; steel sheets, heavy 





singles, £8 15s. to £8 17s. 6d.; steel joists, £7 7s. 6d.; steel 
hoops, £8; steel strip, £8—-all less 24 per cent. f.o.b. Heavy 


steel rails are £6 12s. td. to £6 15s.; and steel railway sleepers 
£7 10s. to £7 12s. 6d., net f.o.b. Cast iron chairs are £4 15s 
east iron pipes, l}in. to 2in., £6 2s. 6d. to £7; 3in. to 4in., 
£6 5s. to £6 7s. 6d.; Sin. to 8in., £6 to £6 2s. 6d.; 10in. to 16in., 
£6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d. 

f.o.r. at makers’,works. Galvanised sheets are in full production 
in this district, and manufacturers hold good contracts. Their 
price for 24 gauge is £12 15s. f.o.b., less the usual 4 per cent. 





~] 





Shipbuilding and Engineering. 

At all the shipyards on the North-East Coast work is 
going on at full swing and is likely to do so for a long time to 
come. The builders are now in very good positions. There is 
nothing speculative in the demand for new they are 
mostly for well-known shipping firms in established trades. 
At present it is estimated that there are over 120 vessels in 
course of construction, and complaints are rather numerous of 
a scarcity of skilled hands at some of the shipyards; a fact 
which illustrates the activity in the shipbuilding industry. 
The programme of work before shipbuilders on the Tyne is of 
a very huge character. At Elswick, Sir W. G. Armstrong, 
Whitworth and Co. have at present in hand six warships. The 
Brazilian battleship, Rio de Janeiro, which was launched in 
the latter part of January, is being fitted out afloat, and is nearing 
completion. The Chilian battleship, Almirante Latorre, is 
now complete up to the protective deck, while excellent progress 
is being made with the construction of the sister ship, Almirante 
Cochrane. These three battleships represent a total displace- 
ment tonnage of 82,500 tons. The three other war vessels are 
the British cruiser Birmingham, of 5000 tons displacement 
and two coast defence battleships for Norway, of 4900 tons 
each. Shipbuilders on the Wear and Tees are also fully employed 
there being over fifty vessels under construction on Wearside. 
It is announced that Wilhelmsen, of Tousberg, has placed an 
order for another 10,000-ton oil tanker with Sir James Laing 
and Sons, Limited, Sunderland, which with two previously 
ordered and one from Palmers Company, makes four in all 
now being built for these owners. W. Esplin and Co., Liverpoo!, 
are reported to have ordered from Sir Raylton Dixon and Co., 
Middlesbrough, a 10,000-ton cargo passenger steamer. 


Coal and Coke. 

There is little or no change to report in the coal market, 
the demand rules on quiet lines and with a fairly plentiful 
supply of free coal on offer the tone is unchanged. The hold-off 
policy by buyers of coal is being prolonged with determination. 
Colliery positions are still reported good, but rather menaced 
for later dates by the growing dearth of tonnage. Jf anything, 
coalowners are fearing a general tonnage famine and its results 
more than anything else just now. The quotation for best 
Durham gas coals is 15s. 9d., and second qualities are put at 
15s. Coking coals, although quiet, are steady and unchanged 
in price. Bunker coals continue in good request, best qualities 
being quoted at 15s. 9d., and ordinaries at 14s. 9d. to lds. 
Best foundry coke is 27s. to 28s.; blast furnace coke 21s. 6d., 
and gas house coke 17s. 6d. to 18s. f.o.b. 


vessels ; 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Moderate Business in Warrants. 

THE price of cash warrants has been relaxed to some 
extent, but the market has remained in an abnormal condition 
and under the influence of the “‘ bear” squeeze, so that free 
dealing is still practically impossible. Cleveland warrants went 
to 70s. for cash and then receded to 69s. 54d., while the three 
months’ price was at 61s. 44d., the same rate being done for 
August 6th. The block in the market has the effect of reducing 
the amount of business generally. There seems to be a lack of 
definite information as to the time that may elapse before the 
“eorner ’’? comes to an end, and users of iron will not commit 
themselves forward, so that contract business is scarce and pur- 
chases are made from hand to mouth. The imports of Cleve- 
land iron into Scotland, however, are on a scale that seems to 
indicate that a large consumption is likely to take place in the 
immediate future. 


Scotch Pig Iron Trade. 

A strike of blast furnacemen at Carron Ironworks has 
led to a reduction in the output of Scotch pig iron, but it is not 
e xpected that the dispute will be of longduration. The deliveries 
of pig iron to consumers continue satisfactory. and it is thought 
that the high price of cash warrants serves to keep a steady 
market for Scotch iron. Home consumers are taking good 
quantities of iron at the moment, but the export demand is 
considerably behind what has been usual at this season of the 
year, and there is so far a lack of any indication of an early 
improvement. Prices of Scotch makers’ pig iron are steady, 
both as regards ordinary and special brands. Govan and Monk- 
land are quoted f.a.s. at Glasgow, Nos. 1, 74s. 6d.; Nos. 3, 73s.; 
Carnbroe, No. 1, 77s. 6d.; No. 3, 73s. 6d.; Clyde, No. 1, 79s. 64.; 
No. 3, 74s. 6d.; Calder, Summerlee, and Langloan, Nos. 1, 80s.; 
Nos. 3, ~ Gartsherrie, No. 1, 80s. 6d.; No. 3, 75s. 6d.; Colt- 
ness, No. I, 98s.; No. 3, 80s.; Eglinton, at Ardrossan or Troon, 
No. 1, 75s.; No. 3, 74s.; Glengarnock, at Ardrossan, No. 1, 81s.; 
No. 3, 76s.: Dalmellington, at Ayr, No. 1, 75s.; No. 3, 733s.; 
Shotts, at Leith, No. 1, 80s.,; No. 3, 75s.; Carron, at Grange 
mouth, No. 1, 81s.; No. 3; 76s; per ton, 


Hematite Pig Iron. 
Thete haa been no demand in our market for hematite 


former quotations without business resulting. A large amount 
of Scotch hematite is going regularly into consumption at the 
West of Scotland steel works, and the outlook is fairly satis- 
factory, users taking steady supplies against contracts. The 
impression is that so far there has not been any considerable 
xdditions to makers’ private stocks. On the other band, 
fresh business is quiet, the price being given at 85s. per ton 
delivered to consumers. 


Finished Iron and Steel. 

The demand for black galvanised sheets is reported to 
be somewhat more satisfactory, but otherwise business presents 
few encouraging features. Malleable ironmakers have difficulty 
in obtaining orders and generally are kept waiting on specifica- 
tions. They are not in a position to keep their plent in full 
and regular employment. It has recently been usual for works 
to be idle for some time in the early part of the week. Foreign 
competition seems to be getting more active, and the deliveries 
from abroad of material contracted for during last year are still 
proceeding. Prices have also to be reduced in order to obtain 
a share of the export trade, although more dependence is placed 
on this part of the business for the employment of the works. 
Competition by continental makers for tubes has been increasing. 
In the steel trade business is fairly active. Deliveries of stee! 
for shipbuilding and bridge work, as well as other structural 
material, are mede with greater promptitude. Steel makers 
are not making complaints as to searcity of work, although 
in some eases order books are understood to be gradually getting 
depleted in comperison with what has been usual over a length- 
ened period. ‘The principal steel makers have had steady work 
in the better classes of material for war vessels, this forming a 
larger proportion of their output than has formerly been at 
all usual. 





Engineering and Shipbuilding. 

The engineering trades are for the most part well em- 
ployed, and the state of business has been such that the workmen 
have been increasing their demands for better conditions of work- 
ing and higher wages. It has recently been the labouring classes 
of the workmen who have been causing trouble, and many of the 
unskilled workers have been getting their wages advanced in 
order that contracts may not be interrupted. This has been 
the case as regards firms who are engaged in the production of 
auxiliary machinery and other specialities for which the demand 
has been good up to the present, although it is feared that 
increasing costs may ere long put a check to the inflow of new 
business. The marine engineering departments have so far 
continued very busy. New orders for vessels have recently 
become less plentiful. Shipbuilders have been interested in 
tenders asked by the Canadian Pacific Railway for two high-speed 
Atlantic liners, which are reported to be vessels of 600ft.in length. 
This company is just reported to have placed orders with Messrs. 
Denny, of Dumbarton, for two auxiliary steamers which are 
each to be 375ft. in length. 


The Coal Trade. 

There has been increasing activity in the Scotch coal 
trade. Shipments have shown a considerable expansion at 
most of the ports. The demand on Russian account has bulked 
well, and the trade in other directions has been well maintained. 
Prices have been steady for shipment. Whole coal has been 
most in request, but there has been a firmer tendency in nuts, 
which in some previous weeks had been scarcely so firm. The 
cold weather has caused an active business in house coal for home 
use. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Steam Coal Trade. 

BusINEss in the steam coal trade to-day was practically 
unchanged. Owing to the recent stoppages supplies were 
somewhat curtailed, which enabled sellers to secure good prices 
for prompt orders. For forward delivery business awaits the 
improvement in outputs which will follow the more regular 
working of the collieries. Best Admiralties quoted about 22s. 6d.; 
Monmouthshires firm ; the prices of smalls easy and supplies 
good; house coals, patent fuel, and cokes unchanged ; the 
pitwood market firmer, and importers asking higher prices. 
The following are closing quotations :—Steam coal: Best 
oa + iy large, 22s. to 22s. 6d.; best seconds, 21s. 3d. to 

. 9d.; seconds, 20s. 6d. to 21s.; ordinaries, 20s. to 20s. 6d.; 
ion drys, 21s. to 22s.; ordinary drys, 19s. 6d. to 20s. 6d.; best 
bunker smalls, I4s. 9d. to 15s.; best ordinaries, 14s. 3d. to 
14s. 9d.; cargo smalls, 








. 6d. to 14s.; inferiors, 13s. to 13s. 6d.; 
washed smalls, 15s. to 15s. 6d.; best Monmouthshire black vein, 


large, 20s. to 20s. 6d.; ordinary Western Valleys, 19s. 3d. to 
19s. 9d.; best Eastern Valleys, 18s. 6d. to 19s.; seconds, 18s. to 
18s. 6d. Bituminous coal: Best households, 19s. to 20s.; 


good households, 17s. to 18s.; No. 3 Rhondda, large, 18s. 6d. 
to 19s.; smalls, 15s. 6d. to 16s. 6d.; No. 2 Rhondda, large, 
l6s. 6d. to 17s. 3d.; through, 15s. 6d. to 16s.; No. 2 smalls, 13s. 
to 13s. 6d.; best washed nuts, 17s. to 17s. 6d.; seconds, 16s. to 
17s.; best washed peas, 15s. 6d. to 16s.; seconds, 14s. to 15s. 
Patent fuel, 24s. to 25s. Coke: Special foundry, 32s. to 32s. 6d.; 
good foundry, 29s. to 3ls.; furnace, 25s. to 27s. 6d. Pitwood, 
ex ship, 21s. 3d. to 21s. 9d. 


Newport (Mon.). 


There was no change of note in any branch of the steam 


coal trade to-day. Sellers were holding for firm figures. Smalls 
unsteady. House coals, patent fuel, and cokes unchanged. 
Pitwood firmer. Following were closing quotations :—-Steam 


large, 19s. 9d. to 20s. 3d.; 


coal: Best Newport black vein, 
Eastern Valleys, 18s. 3d. to 


Western Valleys, 19s. to 19s. 6d.; 
18s. 9d.; other sorts, 17s. 6d. to 18s.; best smalls, 14s. to 14s. 3d.; 
seconds, 13s. to 13s. 6d. Bituminous coal: Best house, 18s. 
to 19s.; seconds, 16s. 6d. to 17s. td. Patent fuel, 22s. 6d. to 
23s. Pitwood, ex ship, 20s. 9d. to 21s. 3d 


Swansea. 

There was much more activity on the anthgacite coal 
market to-day. The inquiry for Swansea Valley large con- 
tinued good, and quotations were well maintained. Machine- 
made nuts and cobbles firmer, rubbly culm and duff also being 
a good market. Steam coal business was very brisk. Following 
were approximately the closing prices :—Anthracite coal : 
Best malting, large, 22s. to 24s. net ; second malting, large, 19s. 
to 20s. net ; big vein, large, 17s. to 19s., less 24; red vein, large, 
12s. 6d. to 14s., less 2; machine-made cobbles, 22s. to 23s. 6d. 
net ; Paris nuts, 23s. to 24s. net ; French nuts, 23s. to 24s. net ; 
German nuts, 23s. to 24s. net; beans, I6s. 6d. to 19s. 6d. net ; 
agentes mage ay ad peas, lls. 3d. to 13s. net; rubbly culm, 
9s. 6d. to 9s. , less 24; duff, 6s. to 6s. 6d. net. Steam coal: 
Best large, io "6d. to 2Is., less 24; seconds, l6s. 3d. to 17s., 
less 2; bunkers, 15s. 6d. to 16s., less 24; small, 13s. 6d. to 
15s. 6d., less 24. Bituminous coal: No. 3 Rhondda, large, 
19s. to 20s., less 2 through and through, 16s. 6d. to 17s. 6d., 
less 2}; small, 14s. 9d. to I6s., less 24. Patent fuel, 21s. to 
22s. 6d., less 2}. 





Iron and Steel Trade. a 


A fair degree of activity prevails. Quotations as 
—Pig iron: Hematite mixed numbers, 78s: 3d. cash 
and month; Middlesbrough, 69s. 6d. cash and 62s; morith ; 
Seoteh, 75s: 6d. cash and month; Welsh hematitd, 86s. 6d, to 
87s, 6d. dd East Coast hematité, 865. ¢.i.f.; West Coast 
hematite, 86s, Gd, c.f. Steel bara; Slomens, £5 ba, per ton ; 


follows : 








warranta, and ecllers have quoted a reduction of $d, per ton on 


Bessemer, £6 5s, per ton, Rubio iron ore, 204. to 208, 6d, 


Tin-plate Trade. 
Latest quotations :—Finished black plates, 
per ton ; galvanised, 24 g., £11 15s. per ton ; block tin, £218 19, 
cash and £214 5s, three months; copper, £68 11s. 31. cash 
and £68 8s. 9d. three months. Lead: English, £19 10s. per rton; 
Spanish, £19 3s. 9d. per ton; spelter, £25 per ton. Silver 
28)'ed. per oz. P 


L10 hs, 








NOTES FROM GERMANY, FRANCE, BELGIUM, ke, 
(From our own Correspondent.) 


Rheinland-Westphalia. 

CHANGES of any moment cannot be reported i), eon. 
nection with the iron and steel market here, but there is perhaps 
a little more life shown in some branches that were dul! a fey 
weeks ago, and the general tone is more hopeful with reoard ty 
the future iron business. ‘This is owing to the satisfactory turn 
things have taken in the Balkans. An active trade co: tinues 
to be reported in pig iron, the blast furnace works beiny fully 
engaged. The majority of consumers have already covered 
their requirements for the current quarter, purchase< eing 
nearly equal to those of previous months. On fereign aocount 
a regular business is done at firm rates. The same may | said 
regarding semi-finished steel. Bars have remained in irregulay 
and slightly decreasing demand, and this has caused the sill 
tu grant concessions wherever an order of some weigh: is in 
question. ‘The market for plates and sheets has well sain 
tuined the firm tone of previous weeks, and the pipe mills report 
themselves well, though rather unremuneratively, occupied ; 
a reluctance to buy largely is shown by both dealers and con- 
sumers, 





The Steel Convention. 

Sales in April this year were 566,289 t., compare: with 
562,277 t. in March this year and 468,293 t. in April, 1912. Of 
the ebove-named quantity 138,710 t. were semi-finished stee}, 
as compared with 115,688 t. in Mare h this year and 130,047, 
in April, 1912; railway material, 234, 252 t., compared with 
232,437 t. in March this year and 151,276 t. in April, 1912; 
sectional iron, 193,327 t., compared with 178,152 t. in Mareh 
this year and 186,970 t. in April, 1912. 





| Coal in Germany. 
| The Ruhr coal industry has experienced a brisk denyand 


for coal and coke. Business in Upper Silesia has been consider. 


| ably influenced by the colliers’ strike, which is, however, slowly 
| decreasing, according to latest accounts. From the tirst 


| moderation was shown by both the employers and employed 


Austria-Hungary. 

During this and the last week only a moderate business 
was put through on the iron market, but there is good reason to 
expect that more life wil! be shown in a few weeks. Optimists 
in fect, anticipate an uncommonly busy time for all trades next 
quarter, business of weight having been held back all through 
this and the previous quarter in consequence of the war in tho 
Balkans; consumers and dealers have already shown a little 
more enterprising spirit. Both pit coal and brown coal have 
remained in good request. 


Quiet Trade in Belgium. 

The amount of work in hand in the principal branches 
is sufficient to keep the mills and factories going regularly, but 
an abatement in demand has become marked in bars and plates. 
For basic bars the former price of £5 10s. to £5 12s. p.t. is quoted, 
and iron bars realise Is. p.t. more. The mills that are hard-up 
for work have been willing, however, to take less. In this 
country, too, an improvement is expected to take place now the 
political horizon has cleared. Firmness continues the leading 
feature of the pig iron market ; existing contracts reach up to the 
end of June. There is absolutely no business being done in 
scrap iron on home account, but foreign consumers continue 
to purchase freely. A good trade is being done in engine and 
house fuel at stiff quotations. 


From the French Iron Market. 

The position of the iron and steel industry is firm all 
round. Both home and foreign demand for pig iron is very 
brisk, and likely to improve. Last year’s export in pig iron was 
217,000 t., compared with 104, 400 t. in 1911, while import was 
58,000 t., compared with 51,000t. in 1911. A fair business 
continues to be transacted in semi-finished steel, although 
heavy contracts are still reported to be an exception. Com- 
pared with this time last year quotations show an advance of 
22f. to 25f. p.t. Output in semi-finished steel last year wax 
2,000,000 tons, compared with 1,750,000 tons in 1911. The 
roduction of billets was 4,000,000 tons, or 400,000 more than 
in 1911. 








Contracts.—The Hart Accumulator Company, Limited, 
has secured a contract from the Worthing Corporation for the 
supply of additional cells required for the extension of the 
storage battery at Worthing electricity works.—Ed. Bennis and 
Co., Limited, have received from their French concessionaire. 
M. Dehornes, Phalempin, four contracts covering twenty-two 
of their high-temperature smokeless and gritless coking stokers 
and two sprinkler stokers.—The Paterson Engineering Com- 
pany, Limited, London, informs us that it has secured the con- 
tract for the instellation of Paterson rapid meche nical filters 
at Clydebank Waterworks, of 4,000 000 gallons daily capacity. 


THE BritIsH ENGINEERS’ AssoctaTION.—The fourth pro- 
vincial meeting of the British Engineers’ Association will be heli 
at Birmingham at the Grand Hotel, on Thursday, May 2%th. 
at 5.30 p.m. The president of the association, Mr. Doug: 
Vickers, will take the chair and will introduce Captain I. ( 
FitzHugh, M.V.O., the recently appointed Commissioner of tlic 
Association in Peking. The Chair will be supported by influ 
ential members of the Council and other authorities on Chine 
metters, and the subjects dealt with will be of vital importance 
to British engineers. Engineering firms who wish to be present 
on that occasion should apply to the secretary of the British 


Engineers’ Association, Caxton House, Westminster, London, 
S.W. 
Roya. Society or Arts.— At its meeting on Monday. 


the 19th inst., the Couneil of the Royal Society of Arts 
passed the following resolution :—‘' On the occasion of the 
fiftieth award of the Albert Medal of the Royal Society of Arts 
the Council of the Society desire to offer the Medal to H.\. 
King George V., for nine years President, and now Patron of 
the Society, in respectful recognition of his Majesty's untiring 
efforts to make himself personally acquainted with the soci: 
and economic condition of the various parts of his dominion-. 
and to promote the progress of arts, manufactures, and com 
merce in the United Kingdom and throughout the Briti-) 
Empire.” The Albert Medal was established in 1862 as a 
memorial of H.R.H. the Prince Con:ort, who had been President 
of the Society for eighteen years.. It is awarded annua!!s 
for * distinguished merit in promoting arts, manufactures, oF 
commerce. In 1887 it was awarded to Queen Victoria on tlie 
occasion of her Jubilee, and in 1901 to King Edward V1I!.. 
when, on his accession to the throne, he relinquished the Pre-i- 
dency of the Society of Arts, which he had held for thirty-eig!it 
years. It is hoped ‘that his Majesty will receive the Medal from 
the hands of HR H. the Duke of Connaught, the President «! 





the Society, after his return from Germany. 
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BRITISH PATENT SPECIFICATIONS. 


Wicn an invention is communicated trom abroad the name and 
address of the Communicator are printed in italics. 
When an abridgment is not illustrated the Specification is without 
draw 13. 
Copics of Sy ecifi 
Y th 


7 95 § 
Branch, 25, ¢ 7 





tions may be obt d at the Patent-office Sale 
ton-buildings, Chancery-lane, W.C., at 8d. 





each ° 

he date first given ts the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceplance of the complete Specification. 
{ny person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


ggoo, April 24th, 1912.-IMPROVEMENTS IN OR RELATING TO 





UPERHEATERS FOR Locomotives, Edward Cusack, “St. 
\ngelos,”’ Bray, Co. Wicklow, Ireland, and William Herbert 
Morton, “* Westfield,’”? Achill-road, Dublin. 
Super-imposed on the boiler above the fire-box is a heat 
chamber A, which is placed in communication with the fire-box | 
by meaus of a number of vertical smoke or fire tubes B, which | 
at one end are expanded into the fire-box crown sheet C, and at 
their other ends are expanded into the outer fire-box casing D. | 
The bottom of the heat chamber is constituted by portions of | 
the boiler shell and outer fire-box casing. Within the heating 
chamber A the superheater is arranged, such superheater com- | 


| 
s\ | 
| 
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prising # casting or header FE internally and longitudinal!y 
divided by @ partition integral with the header into two com- | 
partments K and L, the lower compartment K receiving saturated | 
team and the upper compartment L superheated steam. The | 
lower saturated steam compartment communicetes with the | 
sicam space of the boiler by means of tubular branch pieces O. 
Connecting the saturated and superheated steam compartment: 
are a series of superheating elements or pipes 8, which are so 
bent as to provide & large amount of heating surface consistent 
with the space available in the heating chamber A.—A pril 30th, 
1913, 


INTERNAL COMBUSTION ENGINES. 


20,002, September 3rd. 1912. IMprRovEMENTS IN VALVES 
rok INTERNAL ComrustTiON ENGINES, Gerhard Max 
Frenzel, of 113, St. George’s-square, London. 

Che inlet valve A is arranged transversely of the engine 
cylinder B on the one side and the exhaust valve C on the other 
ide. The inlet valve A is in the form of a tubular sleeve and 
is for a four-cylinder engine, provided with four pairs of dia- 
metrically opposed ports E, F, G, and H, and with a central 
row or ring of admission ports J. The inlet valve A is, similarly 
to the exhaust valve C, mounted to revolve in a casing on the 
ide of the eylinders B, and the casing of the inlet valve is pro- 
vided with @ plurality of inlet ports K leading to the respective 
combustion chambers, and with an annular port L surrounding 
the ring of ports J in the valve. The valve A is, as before stated, 
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tubwar so that the explosive mixture admitted by way of the 
fommon ports LJ can be distributed to all of the ports K as 
required, The exhaust valve C, however, is solid and the four 
ports O are cut therethrough and co-operate with pairs of ports 
P Q in the side walls of its casing, which is secured on the side 
of the cylinders B. The two valves A and C are each provided 
with a worm wheel fixed to a spindle at one end, and the:e two 
pur wheels are driven by @ single worm pinion on a shaft driven 
trom the crank shaft in any well-known manner. The two 
valves in a four-cycle engine only make one revolution for every 
four revolutions of the crank shaft, or, in other words, the 
valves, owing to the ports being diametrically opposed or cut 
right through from side to side, give one opening or exhaust for 
each four-stroke cycle of the engine, as will be readily under- 
stood.— A pril 30th, 1913. 


DYNAMOS AND MOTORS. 


19,792, August 29th, 1912.-IMPROVEMENTS RELATING TO 
THe Supery or Frurerrp Ai Tro DyNAMo-ELEcTRIC 
MACHINES, George Augustus Mower and Kynaston Overstow 

4, Hale, both of 147, Queen Victoria-street, London, E.C 

Uhis invention relates to the supply of filtered air to electrical 
machines for the purpose of ventilating and cooling same when 
at work. In the drawings A represent a series of spray nozzles, 
which completely atomise the water, and B a number of baffle 
or eliminator plates for the purpose of removing any entrained 
or free moisture. The water used for the spray nozzles may 
be supplied by an independent pump ©, and the same water 
may be used repeatedly with a small quantity of make-up as 

required. It is desirable to flood the first series of baffle o1 

eliminator plates B upon which the air first impinges to take out 





any impurities which may not be thrown down by the water 


sprays from the nozzles A. A spraying rose D is shown for 
flooding the first two or three of the eliminator plates B. This 
rose is fed from the pump through the pipe E. Excessive 
moisture in the air after passing over the first series of baffle 
or eliminator plates is reduced to any desired degree by the 
number and arrangement of such other series of baffle or elimin 
ator plates. Convenient arrangements are provided for making 
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up any loss of water if the water supply system is a self-con- 


| tained one, and also convenient arrangements for renewing the 


A filter F is 
In some cases 


water when the latter becomes unduly dirty. 
provided on the discharge side of the pump. 


| the water supply to the nozzles is controlled by a single wheel 


valve H as shown, but if desired each row of nozzles may have 
a separate valve.—April 30th, 1913. 


September 12th, 1912..—IMPROVEMENTS IN CoM- 
MUTATORS FOR ExLectric Motors, William Harding Scott, 
of Gothic Works, Norwich. : 

This invention relates to radial commutators for electric 
motors, in which the brushes bear against surfaces at right angles 
to the length of the spindle, the invention being applicable more 


|, especially to small motors, or to larger motors which have a 


large number of poles. The parts of the commutator A being 
put together with the intersectional insulation and the “ shrink- 
ring ’’ B shrunk on, as is Known in practice in the case of high- 
speed commutators, they are passed or pressed onto a ring C of 
suitable material, such as a ring of ductile metal, insulated from 
the commutator by mica E or other suitable means. The 
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ring Cis preferably shaped as in the separate drawing, wherein 
the end which carries the commutator sections is shown with 
a coned part F and a part H parallel, or approximately parallel, 
to the spindle, which part H is after the sections are passed 
thereover, then pressed outwards or expanded into a recessed 
or conical part R of the interior of the commutator by any 
suitable means, such, for instance, as by a tube expander or 
by heawy direct pressure. The conical nut 8 threaded on to the 
spindle of the electric motor constitutes the means for securing 
the commutator to the spindle. The interior of the commutator 
may be either cylindrical or coned in one or both directions, 
as the ring C of ductile metal can be expanded or pressed out- 
wards to suit.—April 30th, 1913. 


21,433. September 20th, 1912.—-ImpRovEeMENTs IN Brusu 
RockING APPARATUS FOR DYNAMO-ELECTRIC MACHINES, 
Pintsch’s Electric Manufacturing Company, Limited, anda 
Charles Henry Vidal, all of Friars House, New Broad-street, 
London. 

In the case of dynamo-electric machines which are driven from 

a shaft the direction of rotation of which is subject to change, 

and which are used in association with storage batteries, it 

becomes necessary each time reversal of rotation takes place 


to reverse the polarity of the machine, and this has been done | 
automatically either by reversing the field or by rocking the | 


brushes through an appropriate angle. It is to devices of the 
latter kind that the present invention applies, and its object is 
to obviate the drawbacks necessarily associated with the flexible 
connections commonly employed leading from the brushes to 
the dynamo terminals and coupling corresponding brushes. 
The armature shaft A is encircled by a pair of insulated rings 
BC, which constitute stationary terminal rings for the armature 
sud also bearings for # pair of loose rings E F, which are direct! 
coupled with the respective brushes or sets of brushes of the 
dynamo. Thus, when the dynamo has more than one pair of 
brushes, those brushes of similar polarity are connected elec- 
trically with e®@if other and with one of the fixed terminal rings 
by being rigidly coupled with one of the loose rings, the other 
set of brushes being similarly connected with each other and 
the other fixed terminal ring. The rotational freedom of the 
loose rings is limited in each direction by means of stops, and 
the friction of the brushes with the commutator serves, upon 
reversal of rotation of the armature shaft, to shift the loose 
rings and with them the brushes from one limiting position 


to the other, thereby reversing the polarity of the mechine. 
The fixed and loose rings are formed with races for ball bearing~ 
GH respectively to reduce the friction between the pairs of 
rings as much as possible. The brush holders of one set of 
brushes may be rigidly coupled to the inner of the two loose 
rings by studs, the holders K of the other brushes being similariy 
connected ‘with the outer loose ring E by studs P, which pass 
through insulating collets R or holes in the inner loose ring F. 
Similarly the terminal studs for coupling with the external 
| 
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circuit are in the same manner screwed into the respective 
| fixed or terminal rings, the terminal stud L, which is screwed 
into the inner fixed ring C, passing through insulating coilets 
| 1J or holes in the casing and outer fixed ring B respectively. 
| Obviously, instead of the loose rings encircling the fixed rings, 
they can be ranged side by side in pairs and other constructional 
modifications made without departing from the invention.—- 
April 30th, 1913. 


AERONAUTICS. 


9930. April 26th, 1912.—ImMPROVEMENTS IN LAUNCHING 
MIssiLes FROM FiyING MAcHINEsS, Alexander von Willisch, 
Engineer, of 34-35, Badenschestrasse, Wilmersdorf, near 
Berlin. 

The boat body A of the hydro-aeroplane is suspended from 
planes B in the usual manner. On the underside of the body A 
the elongated missile C is suspended by means of a strap D in 
such a manner that its centre of gravity is in the same vertical 
line as the centre of gravity of the flying machine, so that the 
equilibrrum of the machine remains the same with or without 
the missile. The strap D is linked at E on the one side to the 
body A and is normally retained by a hook or like catch F on 
the other side, which may be released by means of a hand lever L 
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pivoted about « horizonta! axis at J and connected to the catch 
F by means of a link L. The missile is partially encased within 
the body by forming a depression such as M in the body to 
receive it. The releasing lever I may either be held in position 
frictionally by means of a band brake or the like around the pivot 
O or by acatch. It is obvious that the missile may be mounted 
in a similar manner on any known type of aeroplane. The 
missile is shown as provided with a propeller which may be 
started automatically in any known manner when the missile 
is launched, to drive the latter through the air and through 
water, if it falls into water, as in the case of a torpedo.—April 
30th, 1913. 


| 
SHIPS AND BOATS. 


11,263. May llth, 1912.—IMPROVEMENTS IN OR RELATING 
to Devices ror DIMINISHING THE ROLLING MOVEMENT 
oF Surps, Stettiner Maschinenbau Actien Gessellschaft 
Vulcan, of Hamburger, Neiderlassung, Hamburg, Germany. 

Resiliently suspended masses are placed at the side of the 
ship and are arranged to oscillate in such manner that they 
exert a force tending to oppose the rolling movement of the ship. 

Some embodiments of the invention are illustrated. The 
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weight of the masses A bear a given ratio to the total weight of 
the ship and are suspended on leaf springs B or spiral springs C, 
as in the lower illustration, symmetrically on each side of the 
ship, the masses being of such weight that their oscillations and 
the rolling movement of the ship take place during the same 
period but with different phases. In order to obtain this phase 
different means are provided for damping the oscillations, and 
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this may be accomplished by empivying any of the known forms 
of retarding devices—for example, dashpots D. The damping 
er retarding devices may be constructed so that the oscillations 
can be prevented by securing the masses in a fixed position 
relatively to the ship. As the periodicity of the rolling movement 
of the ship varies with different loads the springs carrying the 
masses may be made adjustable so that a phase difference most 
suitable for any particular load can be obtained.—April 30th, 
1913. 


MISCELLANEOUS. 


15,107. June 28th, 1912.—IMPROVEMENTS IN THE MANUFAC- 
TURE OF ComposITE Metat Tusss, Harry Perrins, of 111, 
Bearwood-road, Smethwick. 

This invention has reference to the manufacture of composite 
metal tubes of the kind having an external thickness of mild 
steel for strength and an internal thickness of common iron to 
resist corrosion and pitting, the two thicknesses being welded 
together to form the tube. Such tubes are used for water-tube 
boilers or for conveying water or for other purposes where the 
inside of the tube is more subject to corrosion than is the out 
side. Fig. 1 shows a finished composite tube made in accord- 
ance with this invention and having an external thickness A of 
steel and an internal thickness B of common iron. A pierced 
mild steel bloom or ingot C is used of suitable diameter and length, 
preferably of cylindrical shape, and this is placed in a container 
under an ingot piercing hydraulic press or other machine. In 
this pierced hollow steel bloom C is placed a hot solid puddled 
iron bloom D, Fig. 3, preferably of cylindrical shape and of 
such a diameter as will pass easily into the hole E in the steel 
bloom C. The heated puddled iron bloom D is shorter than the 
pierced steel bloom C, so that the hole E therein is not completely 
fiNed as regards its length. The heated puddled iron bloom 
Fig. 3, can be formed by known means direct from the puddling 
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furnace, as, for instance, by a puddled iron ball passing through 
rolls or appliances which squeeze and mould and reduce it to 
the required roughly cylindrical form. Then at the same heat 
and immediately the hot puddled iron bloom D has heen placed 
in the pierced steel bloom C, which is in the container of the 
press aforesaid, a piercing ram of suitable diameter smaller than 
the pierced hole E in the steel bloom C descends and acts upon 
the hot puddled iron bloom D and pierces and squeezes the same 
and passes through or almost through the same, thereby causing 
the upper portion F of the puddled iron bloom D to rise round 
the piercing mandril and ultimately to fill and be compressed 
in the piercing E in the mild steel bloom C, so that when the 
piercing mandril has been withdrawn the puddled iron will have 
@ tubular form H and will have filled the interior of the pierced 
steel bloom C to a certain thickness—see Fig. 5. Thus a com- 
posite steel and iron bloom is formed consisting of an external 
thickness of mild steel and an internal thickness of common 
puddied iron. These are removed from the container and in- 
due course are welded together by being re-heated to the proper 
heat and rolled down into the required tube or tubes by Pilger 
rolls or other suitable appliances, the finished tube having, as 
required, an external thickness of mild steel for strength and 
an internal thickness of common iron to resist corrosion and 
pitting. — April 30th, 1913. 


19,533. August 26th, 1912.—ImMPpROVEMENTS IN OR RELATING 
to Etectrric Fusrs, George William Christians, of 55, 
Duane-street, New York City, New York, United States 
of America. 

The fuse strip holder A is preferably of porcelain or other 
refractory insulating material, and is in the form of a rod with 
na enlargement B at each end. Metal caps C are fitted over these 
enlargements. The edge of each cap, as shown in the bottom 
illustration, is cut to form arms D, which, after the cap is applied 
to the holder end, are bent twice at right angles to fit under the 
shoulder of the enlargement and then turned back at their 
extremities to form hooks E. After the caps are in place the 























a cover is provided which is composed of a filling G of plaster 
or other comminuted refractory material, and an outer envelope 
H of non-combustible fabric, such as asbestos cloth. This 
covering may be applied by first laying the cloth flat, spreading 
thereon a layer of plaster mixed with water, and then a layer 
of dry plaster, and finally tightly wrapping the coated and 
plaster-covered cloth around the fuse strip and holder, so that 
the plaster is caused to fill the space around the strip and between 
the same and holder. The cover may be secured in place by a 
cord wound around it, as shown at I. As soon as the plaster 
hardens the device is ready for use in the ordinary way.— 
April 30th, 1913. 


27,113. November 25th, 1912.—ImPpROVEMENTS IN CEN- 
TRIFUGAL SEPARATION, Wilhelm Mauss, of Commercial 
Exchange-buildings, Johannesburg. : 

The apparatus having been brought up to normal speed, the 
mixed material, which may be sup to be unclassified ore 

pulp and cyanide solution, is passed from trough A and pipes B 

into the chambers G of the drums. Here the centrifugal force 

causes the pulp D to segregate from the liquid E and to settle 
on the wall of the drum, whilst the liquid E flows off over the over- 
flow lip F to a receiver G. The deposited pulp is carried around 
with the drum as the latter rotates on its axis H— in the direc- 
tion of the arrow—thus causing the pulp to emerge from the 
layer of liquid and at the same time progressively reversing the 
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relative positions of the pulp and the surface in regard to the 
main axis of rotation K. The effect of the centrifugal force in 
holding the material to the surface is thus gradually diminished 
until it disappears when the surface is radial to the axis K, where- 
after the effect is reversed and the material, if it has not already 
fallen off by gravity, is projected fram the surface by an increas- 
ingly effective force which reaches its maximum at the position 
O. Upon stoppage of the apparatus the whole of the drums’ 
contents fall out, leaving the machine ready to start without 
having first to be cleared of settled pulp, as is frequently neces- 
sary in centrifugal apparatus. In some cases it may be desirable 
to provide the inner surface of the drums with ribs R, which 
positively convey the settled material around with the drum.— 
April 30th, 1913. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,056,233. ApPraRaTuUs FOR SEPARATING SOLIDS FROM LIQUID 
— L. C. Trent, Los Angeles, Cal.—Filed June 12th, 
1912. 

The apparatus comprises a stationary receiving vessel for the 
liquid to be treated, a casing or housing fixed within this vessel 
and provided with a discharge outlet extended beyond the 
vessel, and a centrifugal mounted in it. There is an accumulator 
provided with peripheral outlets rotatably beld within the fixed 
casing or housing, and an open-bottomed tubular feed extension 


a 
means are provided which are adapted to open and . lose this 











space. This contrivance is adapted to be moved out of the path 
| 
of travel of the means secured to the spiral for closii: the 
passageway. ‘There are four claims. 
1,056,510. Gas Enoine, HE. P. Dawson, Butee, Mont.- Filed 
May 9th, 1907. 
The cylinder body has a water jacket surrounding it. Tho 


cylinder-head is water-jacketed. A regenerator is arranged 
so as to receive the exhaust gases from the cylinder. This 
regenerator has a number of regenerator rings. A central 
combustion chamber is formed. in the cylinder-head, and op: nings 
afford communication between the water-jacket of the cylinder. 
head and the combustion chamber. A piston having 4 central 





projection is adapted practically to fill the combustion chamber. 
The regenerator has regenerator rings on its piston adapted to 
intermesh with the first-mentioned rings. Means are provided 
for exhausting gases outside of the regenerator rings, and 
valves are adapted to control the escape of water into the 
combustion chamber. There is a water heater through which 
the exhaust passes, and there is a connection between the water 
heater and the first-mentioned water-jacket. A governor 
controls the exhaust and the admission of water to the combustion 
chamber. There are nine claims. 


1,055,557. Pneumatic Power TRANSMISSION MECHANISM, 
F. M. Prather, Los Angeles, Cal.—Filed November 7th, 1911. 

A compression means is operated by the relative movement 
between the driving and driven shafts. A valve controls the 
sage of air through this compression means. An excentric 
for operating this valve is earried by one of the shafts, this 
excentric being slidable transversely on this shaft. Arms 
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projects beyond the same for delivering material from the 
vessel into’ the accumulator. A diaphragm is arranged within 
the accumulator, and there is a hollow shaft for receiving the 
treated liquid from within the lator. Av pump 
provided with a controlled outlet is provided for receiving the 
treated liquid from the shaft, and there are means for imparting 
rotation to the centrifugal. There are six claims. 
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fuse wire or strip F is secured at its end to one hook and then 
carried to and fro lengthwise of the holder so as to engage with 
all of the hooks successively, and the free end is finally fastened 
at the place of beginning. In order to protect the fuse wire F 


1,056,441. Reversistr Spirau Pump, 7’. O'Connor, Phila 
delphia, Pa.—Filed May 3lct, 1911. ‘ 
The pump casing has a cylindrical chamber with a revolvable 
cylindrical spiral member situated concentrically in it. The 
diameter of the spiral member is less than the diameter of the 
pump chamber of the casing, so that a space is provided between 
the outer spiral of the revolvable spiral member and the inner 
surface of the chamber. The spiral member is provided with 


means upon the outer periphery of its outer spiral for interrupting 





end also to guard adjacent objects from the effects of_blowing, 





the space surrounding the revolvable member, and additional 








engage the excentric, and a rod to which these arms are attached 
is mounted to rock across the axis of the excentric ; this latte! 
shaft being hollow. An arm projects from the rod into th 
hollow shaft, which has a slot permitting a rocking movement 
of the latter arm. A rod is slidable in this shaft, and engages 
the arm within the shaft. There are means for shifting the rod. 
There are four claims. 








Tue ENGINEERS OF THE TiTANIC.—At @ meeting of the com 
mittee of the Engine-room Heroes Memorial Fund, held in 
Liverpool on May 14th, under the chairmanship of Mr. Arthur J. 
Maginnis, who initiated the movement, it was reported that the 
City Council had offered a site on the north side of the floatiny 
roadway @ short distance from the bank of the river. As thi- 
is one of the most prominent sites in Liverpool, and is in full 
view of all who pass to or from the ocean liners when at the 
landing stage, and also to all travellers by the ferries and th: 
overhead railway, the committee accepted the offer of th: 
Corporation, and decided to approach a well-known sculpto: 
and invite him to submit a design for the memorial. It 1s 
intended that .this memorial shall not only perpetuate the hero- 
ism of the engine-room heroes on the Titanic, but similar acts 
ot daring on the sea. The subscription list to date amounts to 
about £5000, but it is expected that this sum will be inc 
when the various collecting books out in all parts of the world 
have reached the treasurer’s hands. 
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THE RESISTANCE OF STEEL-PRAMED SHEDS 
TO WIND FORCES. 


By Apert 8. SPENCER. 


No. I. 

Introduction.—The subject of this article is one 
which does not receive proper attention on the part 
of most engineers engaged in the designing of struc- 
tural steel work, especially of the nature of that under 
consideration. There are many treatises on the 
“Theory of Structures,” which, whilst dealing fairly 
conclusively with the design of units, very rarely 
attempt to treat the subject in a coherent manner, 
‘;.e., the manner which closely approximates to actual 
conditions. The same inadequate attention is also 
common in technical instruction, the effect being that 
engineers are trained in methods, the application of 
which give unsuitable results, hence the present 
alienation of theory from practice. 

The designing of sheds is left almost entirely to 


the manufacturers of such structures. This has led 
to the existence of certain recognised standards, 
common throughout what is known as “ the light 


> 


constructional trade,” such standards—viewed from 
the standpoint of theoretical requirements—being 
ridiculously inadequate and inconsistent. Sheds, por- 
tions of which are only capable of resisting a horizon- 
tal wind pressure as low as 5 lb. to 7 lb. per square 
foot of vertical surface, are at the present time 
habitually designed and manufactured, whilst—in the 
same structure—portions are deliberately designed 
for a wind pressure of 30 Ib. to 40 Ib. per square foot, 
the stress per square inch being the same in each case, 
Further, secondary stresses are often completely 
ignored, and the foundations provided are totally 
inadequate in spite of the fact that the stability of 
the whole structure finally depends upon proper 
fixity at the base. 

To the skilful and conscientious engineer competi- 
tive designing under these conditions is impossible. 
Knowing full well that the design chosen for accept- 
ance will in all probability be that which accompanies 
the lowest tender, he must either take the responsi- 
bility of a design he cannot rationally uphold, or, on 
the other hand, be sponsor for one which will be com- 
petitively unsuccessful. 

It may be pointed out that, such structures having 
proved themselves fully capable of resisting the wind 
and other forces to which they are subjected, there is 
sufficient justification for their continued use, but 
the fact that portions may actually be stressed up to 
the point of the elastic limit of the material necessitates 
for public safety alone a more generous distribution 
of material. Further, the wide range of stresses set 
up in the various members calls for greater consistency 
in design. 

The various standards used are in many instances 
the result of practical demonstration rather than of 
theoretical consideration. It is no new departure 
in engineering history for theory to follow practice 

instance the theory of reinforced concrete—nor 
is it uncommon for theory to modify, or even to lead 
to the disuse of, certain preconsidered methods. Un- 
doubtedly the theory of reinforced concrete led to 
the discovery of uneconomic uses of materials in 
various systems in common use, and similar changes 
are necessary in structural design if the benefits 
which arise from the judicious use of theoretical 
knowledge are to be utilised. 

The application of the theory of structures hereafter 
described has been very seldom used—in this country 
especially—partly owing to lack of guidance from 
recognised authorities but also to the incompatibility 
of results obtained by following the usual theoretical 
methods with those commonly arrived at by practical 
experience, 

Wind pressure.—According to the more recent 
authors of books on structural design, the horizontal 
wind pressure to be allowed for ona large arca such as 
that existent in a building is usually given at from 
20 1b. to 40 1b. per square foot of vertical surface, 
the amount varying with the height of the particular 
area from ground level, and also with its position 
relative to adjacent sheltering buildings. There has 
undoubtedly been a tendency in recent years towards 
a decrease in the allowance to be made for the effect 
of wind pressure on structures, with which movement 
the writer is in entire agreement, such opinion being 
based on experience and observation, and there is 
still further necessity for enlightenment on the sub- 
ject. 

Three years ago the writer communicated with the 
Director of the Meterological-office, London, also 
with the Director of the Observatory at the Man- 
chester University, with a view to obtaining the 
maximum recorded wind pressure, with the following 
results :— 

Meteorological-office, London: ‘The maximum 
wind velocity which has been recorded by an anemo- 
meter for which records are received at this office is 
103 miles per hour in a gust at Pendennis Castle, 
Falmouth; converted into pressure—pounds per 
square foot—by the formule P = -003 V2, this 
corresponds with a pressure of 32 Ib. per square foot.”’ 

Manchester University: ‘The maximum wind 
velocity recorded in Manchester by anemometer 
since 1896 is 50 miles per hour, which is equal io a 
pressure of 8 lb. per square foot ; the maximum gust 
velocity would probably be 70 miles per hour, which 
1s equal to about 16 Ib. per square foot.” 








The pressure of wind acting on a large’area varies 
according to laws not yet fully understood. It is a 
product—variable—of the velocity, and the effect 
on a large surface is less marked than on a small 
surface. 

Professor Adams suggests allowances which are 
given in Table 1, Plate A. 

The data used in competitive designing by the 
writer for sheds and similar structures are as ‘follows : 


For proportioning roof framework.—Allowance made 
for a horizontal wind pressure of 30 Ib. to 40 Ib. per 
square foot of vertical surface, taken as acting nor- 
mally to the roof surface and reduced to its normal 
equivalent by the coefficients given in Table 2, Plate A. 


Allowable stresses.—¥For main framing such as prin- 
cipals, safe stress per square inch equal to one-fourth 
the ultimate stress; for secondary framing, ‘.e., 
purlins and wind bracing, safe stress per square inch 
equal to one-third to one-fourth the ultimate stress. 

For proportioning side and end framing.—Allow- 
ance made for a horizontal wind pressure of 20 Ib. 
to 25 lb. per square foot of vertical surface in addition 
to the lateral force transmitted from roof to stanchions, 
such force being the horizontal component of a wind 
pressure of 20 lb. to 30 lb. per square foot of vertical 
surface reduced to its normal equivalent and dis- 
tributed to the windward and leeward stanchions 
in the manner hereafter described. Allowable stresses 
taken at one-third to one-fourth the ultimate stress 
per square inch. 

In proportioning foundations provision should be 
made for the necessary fixity required by the stan- 
chions to resist the wind forces acting on them as 
before described. 

For the foundation bolts—if any—the allowable 
stress may be taken at one-third to one-fourth the 
ultimate stress per square inch. 

Types of sheds.—The various types of sheds may 
be classified for the purpose of this article according 
to the degree of fixity provided for the side stanchions 
at their bases and caps, and also to the use or other- 
wise of side stays, which act as supports to the stan- 
chions. Primarily, there are four types of stanchions, 
i.€.:— 

Type 1.—Where the stanchions have a small degree 
of fixity at their caps and bases which being infini- 
tesimal may be ignored and the connections assumed 
to act as pin joints. 

Type 2.—Where the stanchions are considered to 
be perfectly fixed at their bases, and have a slight 
amount of fixity at their caps, the latter being ignored 
and subject to the assumption referred to in Type 1. 

Type 3.—Where the stanchions are assumed as 
pin jointed at their caps and bases and are provided 
with supports—side stays. 

Type 4.—Where the caps of the stanchions are 
assumed to be pin jointed, the bases perfectly fixed, 
and stays—acting as supports—are provided. 

Type 1, although in common use, is unstable and 


unsuitable for use unless the shed is constructed with , 


several bays, the lateral forces distributed over the 


designed to give the necessary fixity. Owing to the 
impracticability of perfectly fixing the connection 
of the stanchions to the roof principals without the 
use of side stays this type of shed is not recommended 
and will not be further considered. 

Type 2 is generally adopted where a crane gantry 
is to be provided, which prevents the use of side stays, 
unless they are placed clear of the crane. Such proce- 
dure necessitates an increased height of shed, which 
is uneconomical and often undesirable. 

Type 3 should be used where the nature of the 
ground is such that the amount of resistance at the 
foundation must be kept to a minimum. 

Type 4 is the most suitable and economical arrange- 
ment, and is recommended for general use, where the 
earth is capable of offering suitable resistance. 

The various types are outlined on Plate A. 

Vertical position of reaction point.—The reaction 
point at each side and for all types will coincide 
with the point of contraflexure in the side stanchion, 
and the position of this point will vary with the 
degree of fixity. 

Type 2.—The connection of the stanchion to the 
principal will in practice partially fix the end of the 
stanchion, and the point of contraflexure will be at 
some point adjacent to this connection. To simplify 
the calculation of the stresses the connection may be 
considered as pin-jointed, in which case the reaction 
point will be at the centre of the connection, 1.e., 
the intersection of the lines of resistance of the 
members acting at this point. 

Type 3.—The degree of fixity at the base being 
negligible, the connection here may be assumed as 
acting as a pin joint, and the point of contraflexure 
as situated at the centre of the base of the stanchion. 

Type 4.—The point of contraflexure will be at 
some position between the foot of the stay and the 
base, such position depending upon the distance of 
the stay connection from the cap and base of the 
stanchion and the degree of fixity at these extremities. 
In practice this point may be assumed as midway 
between the foot of the stay and the ground level, 
which assumption is on the side of safety. 

Distribution of lateral forces——The lateral force 
acting on the roof is transmitted to the windward 
and leeward stanchions by the roof principal, which 
also acts as the medium for that portion of the force 








acting on the windward side and resisted by the lee- 
ward stanchion. 

Type 2.—For this type the stanchions and princi- 
pals should be designed as separate units. The 
section of the windward and leeward stanchion, 
being the same, the deflection at their caps and also 
their bending moments at their bases may be assumed 
to be equal; therefore the lateral forces acting on 
each will also be equal, the amount being in each case 
one-half the total horizontal force acting on the shed. 
The reaction points of the principals may be con- 
sidered as both equally free to move, and therefore the 
horizontal components of the roof wind force will be 
equal at each reaction point. 

Types 3 and 4.—For these types the stanchions 
and principal will act in a coherent manner. The 
reaction points are assumed free to move equally 
and the horizontal components of the side and wind 
forces will therefore also be equal. 

For all types the amount of the vertical component 
of the wind and also of the dead load transmitted to 
each reaction point will be inversely proportional to 
the distance of their resultants from the reaction 
considered. 

It should be noted that the amount of side wind 
force transmitted to the leeward stanchion may set 
up compressive stresses in the bottom chord of the 
principal, and the latter should be provided with the 
necessary resistance to side flexure to reduce the 
effective length as a strut. This resistance may be 
obtained by the use of longitudinal ties placed at 
suitable positions along the chord, which ties should 
have proper anchorage at the gables. 

Distribution of end wind force-——The wind acting 
on the gable is transmitted by the sheeting rails and 
intermediate stanchions to their respective points 
of supports, i.e., the ground line, the sides of the 
building and the roof, and, as finally the whole of the 
resistance is derived from the foundations, provision 
should be made accordingly. That portion trans- 
mitted to the roof is by means of bracing, placed either 
in the plane of the roof or of the bottom chords of 
principals (or both), transferred to the sides of the 
buildings, whence, in addition to that taken direct 
by the sheeting rails, it is transmitted to the founda- 
tions by means of bracing in the sides of the building. 

Practical applicationto the design of a steel- 
framed shed 120ft. long by 60ft. span by 20ft. high 
to eaves level, covered externally with corrugated 
sheeting and capable of withstanding a horizontal 
wind force of 32 lb. per square foot for the roof 
and 201b. for the side. Centres of stanchions and 
principals to be 12ft., angle of roof 243 deg. 

Comparing types 2, 3, and 4, the only variation in 
the stresses will be those for the side stanchions and 
their foundations, the roof principals, and the stays— 
if any used. 

Side stanchions, Type 2.—The lateral forces ar> 
resisted at the foundations by two forces acting as a 
“couple.” The base of the stanchion will be em- 
bedded in concrete, and therefore the positions of 


: : ‘ F | the two forces may be assumed to coincide with the 
entire width, and the end connections of the stanchions | 


centre of the resultant pressure of the earth on the 
windward and leeward sides of the foundation. The 
centre of pressure for the leeward and windward 
sides will be one-third and two-thirds the depth of 
the concrete from the ground level respectively. 
The maximum bending moment will occur at the 
plane of the leeward resultant, but for simplicity 
will be assumed as at the ground level, the amount 
being found as follows :— 


SYMBOLS. 
A = angle of roof. 
A.S. = angle of stay to stanchion. 
B = length of roof slope (for A = 24}°, B 
= -55C.). 
B.M. = bending moment. 
C = span of roof (distance between centres of 


stanchions). 
D = position—relative to windward stanchion 
—of intersection of resultant N.P. with 
horizontal line through principal re- 
actions (R°), (for A = 244°, D = -3C.). 
D' = ditto through reactions (R") of transverse 
frames = -3C. + -4557 S*. 

stress per square inch. 

leverage of H.N. acting at R* or R® about 
point of maximum B.M. 

leverage of T.H.P. acting at R™ or R* about 
point of maximum B.M. 

leverage of H.P.* about R*™ or R’. 

horizontal wind pressure 

horizontal wind pressure acting on side. 

total H.P.* on side above reaction point for 

transverse frame. 

= H.P.* on portion of side between stay and 

reaction point of transverse frame. 

L.H.P. = portion of H.P.* transmitted to leeward 

stanchion. 


ey 
Il Il 


si 
Il 


en 


R.H.P. = portion of H.P.* acting at W.R". 

N.P. = normal wind pressure. 

V.N. = vertical component of N.P. = Cos A 
XN.P. Gow A = 244°, VN. = -91 
Ney 

H.N. = horizontal component of N.P. = Sine 
A X N.P. (for A = 243°, H.N. = -4146 
NPs): 

M.S. = modulus of section. 

M.R. = moment of resistance. 
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RESISTANCE OF STEEL-FRAMED SHEDS TO WIND FORCES 


( For description see page 569) 
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maximum radius of gyration. 


he = minimum radius of gyration. 
R' = reaction points for transverse frames. 
R’ = reaction points for principals, 
S = distance of stay connection from R"*. 
s1 = distance of stay connection from R’. 
Ss: = distance of R*™ from R’. 
W = weight of roof covering and framing. 
W! = weight of side covering and rails. 
V.S. = vertical reactions due to L?. 
H.P. = 32 lb. 
N.P. = 32 x .56 = 18 Ib. per square foot of roof 
surface. 
H.N. = +4146 N.P. = 74 lb. per square foot of roof 
surface. 
B = length of roof slope = -55span = 33ft. 


Area of roof = 33 x 12 = 396 square feet. 
H.N. = 396 x 74 = 2970 lb. 
L = 20ft. 
Area of side = 20 x 12 = 240 square feet. 


H.P.* = 240 x 20 = 4800 Ib. 
[2 = 10ft. 
T Is 
po = (EN x 1) + (BP x 1) o 
(1485 x 20) + (2400 x 10) = 53,700 
foot-pounds and 644,400 inch-pounds. 
W = 8lb. per square foot of roof surface 
396 x 8 = 3168 lb. 
W! = 5 Ib. per square foot of side surface 
240 x 5 = 1200 Ib. 
V.N. = «S91 RP. 16-38 lb. per square foot of 


roof surface = 396 « 16-38 = 6487 lb. 


Proportion of V.N. on windward stanchion 

-7 VN = 4541 Ib. 
W on windward stanchion = $168 Ib. 
\W> on windward stanchion 1200 Ib. 


8909 Ib. 


The side rails may be considered to assist the 
stanchion in the direction of the least radius of gyra- 
tion. The stress due to bending moment is at the base, 
and this stress being the major portion of the whole, 
the total length of the stanchion need not be taken as 
the effective length of the strut, but as the connection 
at the cap approximates to a pin joint this adverse 
effect on the strut will be assumed to balance the 
advantage due to the position of the maximum 
bending moment, and the stanchion stress is therefore 
taken as for a strut, fixed at each end and with a 
radius of gyration taken about an axis in a direction 
parallel to the flanges. 


Total = 


Assuming 12in. Gin. 44lb. R.S.J., area 
13 square inches. 
M.S. = 52.5.; 
R. = 5 
Length = 240in. ——_ = 48. 


Safe compressive stress for b = 48 is 13,340 lb. 


per square inch. 
Actual compressive stress = 
W re B.M. _ 8909 
A M.S. 13 
= 12,959 lb. per square inch 


644,400 


52.5 


which is within the limit of safe stress. 

Side stanchion, Type 3.—The maximum bending 
moment will occur at the level of the intersection of 
the centre of resistance of the side stay with that of 
the stanchion, say, 5ft. down from cap. 

The total lateral forces acting on both stanchions 
are :-— 


H.N. + T.H.P. = 2970 + 4800 = 7770 lb. 

Land L! = 15ft. 

Positive moment = 7770 x 15ft. = 116,550 foot- 
pounds, 


Negative moment = (15ft. x 12ft. x 20) x 7ft. 6in. 

27,000 foot-pounds. 

116,550 — 27,000 
2 

44,775 foot-pounds, or 537,300 inch-pounds. 

The vertical forces acting on the stanchions are 
those due to the weight of the roof (W) and sides 
(W'), the vertical component (V.N.) of the roof wind 
force, and the vertical forces (V.S.) due to the leverage 
of the side wind force. 

DD = .8$C 4 .4557 8? = 
27°114ft. or .45C. 

The vertical forces for the windward and leeward 
stanchions are :— 


Windward Stanchion. 


B.M. for each stanchion 


18ft. + 9-114ft. = 











Assuming 12in. x 5in. x 39]b. R.S.J., M.S. 
= 43-48, R = 4-77, area = 11-47, and 1 = 38, 
safe compressive stress = 13,855 lb. per square inch. 
Actual compressive stress = 

W , BM. _ 8087 537,300 
A MS. 11.47 43.48 


= 13,064 lb. per square inch. 
(W = total downward force on stanchion.) 

Side stanchion, type 4.—The point of contraflexure 
is assumed as midway between the intersection of 
the stay with the stanchion and the ground level, 
the former being the position of the maximum bending 
moment above the reaction point and the latter the 
position below the reaction point. 


H.N. = 2970 lb. 
T.H.P. = 3000 lb. 
Land L} = 7ft. 6in. 


(H.N. 
44,775 


Positive moment for both stanchions 
+ T.H.P.) x Li = (2970 + 3000) x 7hft. 
foot-pounds. 

Amount of load acting negatively (P.H.P.)= 7ft. 6in. 

12ft. x 20 = 1800 lb. 

Negative moment = 1800 x 33?ft. = 
pounds. 

.. B.M. at stay for each stanchion = 
— — 19,012 foot-pounds, 


inch-pounds. 


I tl 


6750 foot- 


or 228,144 


B.M. at ground level = 19,012 6750 = 25,762 
foot-pounds = 309,144 inch-pounds. 

p 2 C -4557 S? = 18ft. S78. = 23. FKt., 
or .4C. 


The vertical forces on each stanchion are : 
Windward Stanchion. 





Ib. 
VN: OV «iv = 3892 
VWs. = 3168 
We = 1200 
VS. 3000 x 6Ht. 313 
60ft. 
Total 7947 
Leeward Stanchion. 
Ib. 
V.N. = .4V.N.f'= + 25095 
, + 3168 
Wi = + 1200 
Vie. = + 313 
Total + 7276 
Assuming 8in. x 5in. x 28 1b. R.S.J. area = 8-24 
square inches and M.S. = 27-6. 
Actual compressive stress = 
W , BM. _ 7947 , 309,144 
A" MS. 8.24 27.6 


= 12,164 lb. per square inch 

as the allowable stress in 14,560 lb. per square inch, 
the actual stress is within the safe limit. 

It should be noted that as the maximum radius of 
gyration has been used to determine the safe stress, 
it is necessary that the positions of the side rails 
should be such as to assist the compression flange 
to resist side flexure. 

Roof principals and transverse frames.—The forces 
acting on the principals and transverse frames are :— 


W =the weight of the roof framework 
and covering. 
W? = the weight of the side framework 
and covering. 
N.P. = the normal wind force 
H.P.* = wind pressure on side of shed. 


Force W? only acts on the transverse frames. 


The most satisfactory method for determining the 
stresses in the various members is the graphical 
method. By the adoption of a fixed angle (A) for 
the roof slope (243°) force constants may be deter- 
mifhed, the use of which will greatly simplify the 
calculations for the reactions. 


Force Constants FOR Reactions. A = 243°. 
Type 2, principals— 
7 
W: Amount of W at W.R.P. = “; at LRP. 


2 
_w 


N.P.: Resolve into components H.N. and V.N. 
thus :— 

H.N. = Sine A x N.P. = .4146 N.P. 

V.N. = CosA x N.P. = .91 N.P. 

for principals and transverse frames. 


Amount of H.N. at W.R.P. = .2073 
L.R.P. = .2073 N.P. 
Amount of V.N. at W.R.P. = 

L.R.P. = .275 N.P. 
Amount of H.P.* at W.R.P. = 
at L.R.P. = nil. 


Types 3 and 4, Transverse frames— 

W: Amount at W.R.T. =“; at LRT. = 
W!1: Amount at W.R.T. = W'; at L.R.T. = W’. 
N.P.: Amount of H.N. at W.R.T. = .2073 N.P.; 


at L.R.T. = .2073 N.P. 
The proportion of V.N. is inversely proportional 


N.P.; at 
-637 N.P.; at 


H.P.: .25 HEs; 


WwW 





lb. 
VIN. = -55 V.N. = + 3568 
WwW. = + 3168 
Wi — 1 1200 
vis, = HPs x 1? _ 4800 x 10 _ _ go 
Ns) 60 
Total + 7136 
Leeward Stanchion. 

V.N. = -45V.N. = + 2919 

W. = + 3168 

Wi = 1200 

VS. = + 800 

Total -+ 8087 








and as 
D! = .3C 4+ .4557 S2 
then 
Amount of V.N. at W.R.T. = 
Sn $o asin -4557 8) vn. 
at L.R.T. the amount will be the remainder of V.N. 
H.P.*: Amount at L.R.T. = 


H.P.* — R.H.P. 


at W.R.T. = 


HP: REP. 4 Rup, 


In addition to the above forces, there is an addi- 
tional force set up at each support for the transverse 
frames, such force being due to the leverage of the side 
wind force about the reactions. These forces are 
equal in magnitude, but are of a different natur’, 
that at the windward side being negative aad that at 
the leeward side positive. 

H.P.*: negative effect at W.R.T.\  H.P.* x L? 


positive effect at L.R.T. | Cc 
Norre.—For Type 4, H.P.* referred to above equals 
T.H.P. 
CALCULATIONS FOR REACTIONS. 


Type 2, principals— 





Total upward reaction at W.R.P.= = -637 N.P. 
= 3168 4540 = 7708 lb. ; 
Total upward reaction at L.R.P. a = + .275 N.P. 
3168 + 1945 = 5113 1b. 7 
Total horizontal reaction at W.R.P. = .2073 N.P. 
= 2477 Th. 
.2073 N.P. 


20 HOE? = 1477 1200 = 2677 lb. 


! 
| Total horizontal reaction at L.R.P. = 
‘yy? © 

| Type 3, transverse frames— 


Total upward reaction at W.R.T. = bes Wi 
& =i(s@ + .4557 S?) | VN. | oe H.P.* x 12 
. ; C 
= 3168 + 1200 + 3568 — 800 = 7136 lb. 
Total upward reaction at L.R.T. = 7 + W 
(.3 € + 4557 S?) Y wal + aor x Je 
1 ay ¢ 
= 3168 + 1200 + 2919 + 800 = 8087 lb. 
Total horizontal reaction at W.R.T. = -2073 N.P. 


+ R.H.P. = 1477 + 1500 + 1800 


4 H.P.* — R.H.P. 
= 4777 lb. 
Total horizontal reaction at L.R.T. = -2073 N.P. 


j EPS — SEP. _ 1477 + 100 & S977 &. 


» 


Type 4, transverse frames— 
Ww 





Total upward reaction at W.R.T. = 3 + W 
rm C= a -4557 S?) /— 2 — l2 
= 3168 + 1200 es 3892 — 313 = 7947 lb. 

. 

Total upward reaction at L.R.T. = = + W! 
ze 557 S2 sy J2 

4 -3C+ .45578S x VN. 4 BF be 1? _ 3168 


Cc C 
+ 1200 + 2595 + 313 = 7276 lb. 

Total horizontal reaction at W.R.T. = -2073 N.P. 
+ HP! — REP: 4 R.HLP. = 1477 + 1050 + 900 
— 3427 Ib. 

Total horizontal reaction at L.R.T. = .2073 N.P. 


+ BPS — RELP: — 1477 + 1050 = 2527 Ib. 


The above reactions will enable the force diagram 
to be completed from which thy stress diagram may be 
drawn in the usual manner, as shown on Plates 
B, C, and D for types 2, 3, and 4 respectively. The 
amount and nature of the stresses in the various 
members being known the sections may be determined 
according to the following conditions :— 

Allowable tensile stress, 74 tons per square inch 
of net section. 

Allowable compressive stress, 6} tons per square 
inch (of gross section) reduced by strut formula to 


the allowable value for = the latter being limited 


a a) 
to the ratio ~ 


If the ends of the struts are free to move in a direc- 
tion equal to, or at right angles to, the plane of the 
principal the end should, of course, be considered as 
free (pin jointed) and the stress determined accord- 
ingly. 

The amount and nature of the stresses, the con- 
dition of the ends of the struts, and the sections 
required are figured with the diagrams. 

Owing to the low wind pressures and factors of 
safety recommended for use, it is advisable that 
secondary stresses due to eccentric arrangements of 
intersections of members and of arrangements of 
rivets or bolts should be avoided as far as practicable. 





to the distance D’ from either reaction point (R.T.), 





The neglect of this precaution is a common fault in 
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RESISTANCE OF STEEL-FRAMED SHEDS TO WIND FORCES 
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rafters, such stresses should be added to the principal 


stresses and the rafter designed accordingly. 








SMALL STEAM TURBINES. 

‘ue steam consumption of a turbine (particularly 
» small turbine) is by no means the only factor to be 
taken into account. When the total steam used is 
only a small item other things are sometimes far more 
important, so that it is not always wise to judge such 
machines on the basis of efficiency only. It cannot 
he denied that the efficiency of very small turbines is 
not over good. 
course. 
They are to be found driving centrifugal pumps, 
blowers, ventilating fans and other 
of a kindred nature, and they perform their work 
quite satisfactorily. But when it comes to putting down 


a large number of turbines ranging, say, from 10 to | : ron \ 
= | work on the impulse principle, because the reaction 


50 horse-power the effect of poor efficiency becomes 
very marked, and the use of electric motors is much 
more desirable. 

The steam consumption of small turbines is often 
made to appear rather worse than it really is by com- 
paring it with the steam used by reciprocating 
engines per indicated horse-power. This is obviously 


That is perfectly well recognised, of | : ; z 
Nevertheless, many are now in existence. | speed of 3000 revolutions per minute. 
| description is shown in Fig. 1. 


machines | 





nt-day practice. Further, if the positions of the | the reciprocating type, but since the advent of the 
is such that flexural stresses are set up in the | 


centrifugal feed pump there has been a fair demand for 
small turbines for driving them, and in this capacity 
the turbine is particularly useful. Pumping sets of 
this kind are compact and regulate automatically. 
The output is adjusted as the stoker opens and closes 
the feed valves. Turbines are also now used for 
driving induced draught fans, condenser circulating 
pumps, &c. Sometimes they are employed for driv- 
ing train lighting dynamos and for driving dynamos 
supplying current to powerful headlights on steam 
locomotives. Lighting plants of this kind are used in 
America. They consist of a small self-contained 
generating set, and are mounted on the engine. When 
used exclusively for supplying current to powerful 
headlights they usually develop one kilowatt at a 
A set of this 
The light may, it 
appears, be distinctly observed in a line of unob- 
structed vision for a distance of over a mile, and the 


| radius of the driver’s sight extends 3000ft. ahead. 


output of a turbine the shaft horse-power is meant, | 


since the turbine cannot be indicated. 
another point to be remembered. When an engine 
leaves the test bed the valves are usually in good 
order and perfectly set, and the piston rings quite 
steam-tight. But as soon as the machine is put into 


There is | 


Practically all the turbines built for low outputs 


type does not lend itself commercially for small out- 


puts. Small reaction turbines are, however, in exist- 
ence. Sir Charles Parsons’ first turbine, now at the 


South Kensington Museum, is rated at 6 horse-power, 


| and other reaction machines of similar capacities have 


been built. Their construction, however, demands 


an unfair comparison, because when speaking of the | much care, and the work of adjusting them is any- 


thing but easy. 
Small De Laval turbines have been on the market 


|for many years, and a large number is now in use. 
| Turbines of this type are built in this country in sizes 


service these parts begin to wear, and in time the steam | 


consumption often increases. With the turbine, on 
the other hand, there are no pistons and valves to wear, 
so that it is possible that although a steam engine may 





ranging from 3 to 600 horse-power by Greenwood and 
Batley, of Leeds. It is common knowledge that these 
machines, or at least the rotors belonging to them, run 


| at enormous speeds and the employment of gearing 
|is, in most cases, necessary. 


In the small sizes the 


' speed of the rotor is as much as 30,000 revolutions per 








Pale Sil a 
” Oh le 



































“Tue Enoincen” 


Fig. 1—TURBO-GENERATING SET FOR LOCOMOTiVE HEAOLIGHT 


show up to the best advantage in the first instance 
there may not be much to choose between the two in 
the long run. Other advantages have to be credited 
to the turbine. It does not require lubricating 
internally. Consequently it consumes very little oil. 
Indeed, the cost of lubricating a small machine is a 
negligible quantity. The bearings are usually lubri- 
cated with oil rings. Since no oil is used in the 
interior of the machine the exhaust steam is clean, 
and can therefore be used for other purposes. 





Fig. 2—-NOZZLE AND REVERSING BUCKETS 


Small machines are frequently erected in positions 
where they are apt to be neglected. It then becomes 
unportant that a machine of simple and robust design, 
which can be relied upon to run satisfactorily with 
little attention, should be selected. Electric motors 
(particularly squirrel-cage induction motors) are very 
suitable for use under such conditions, but in the 
absence of a supply of electricity the small steam 
turbine is a good substitute. 


‘loose, and throw the machine out of balance. 


they are placed in the casings. The question of 
balance is important in all turbines. 

Badly balanced rotors may cause the shaft to 
deflect sufficiently to bring the revolving parts into 
contact with the fixed portions, even when the clear- 
ances are considerable. The results are usually any- 
thing but desirable. These machines, it is claimed, 




















Fig. 3—-O=RLIKON TURBINE 
‘ 


work alinost as economically at light loads as at full 
loads, this result being obtained by varying the 
number of nozzles in service. When the load is light 
one or more of the nozzles are closed. . 
Sturtevant turbines are governed by throttling the 
supply of steam. A centrifugal governor actuates a 
balanced valve. The revolving weights act on a 
hardened steel spindle, the movements of which are 


4 Exhaust 














minute, and in the large machines 9500 revolutions 
per minute. The nozzles in which the steam is ex- 


panded are, as in most other impulse turbines, fitted | 


with hand operated valves, which can be opened and 
closed according to the load. In this way the best 
efficiency is secured under all conditions of working. 
Many improvements have been made in this tur- 
bine since it was first introduced by De Laval, and in 
its present stage of evolution it is a very good machine, 
but it is so well known that it scarcely calls for a 
detailed description. if 

Other small turbines are now in existence which run 
at much lower speeds than the machine invented by 
De Laval. They can be coupled to pumps, blowers, 
&c., without the use of gearing. Turbines of this 
kind are built by the Sturtevant Engineering Com- 
pany. In this machine steam enters an annular 
chamber in the casing, and on its way from the 
boiler it travels through a balanced throttle valve. 
From this chamber it pasess into nozzles and finally 
impinges on the rotor or bucket wheel. Expansion 
takes place in the nozzles, and consequently the 
steam leaves at a very high velocity. Therefore, the 
Sturtevant turbine operates on the impulse principle. 
After the steam has impinged on the rotor 
buckets of the wheel its direction is reversed. It then 
enters semi-circular reversing buckets (see Fig. 2), 


which are constructed in one piece with the nozzles. | 


These buckets again reverse the direction of the steam 


and compel it to project forward and hit the buckets | 


a second time. 

Before the steam enters the exhaust and before its 
kinetic energy is fully expended it has to enter and 
leave the buckets three times. When this has hap- 
pened its velocity has nearly dropped to that of the 
rotor. 

Sturtevant turbines have but few parts. There are 
no exceptionally small clearances, the clearances 
between the rotor and reversing buckets being large 
enough to eliminate all possibility of these parts 
touching. The rotor is constructed on simple lines. 
It poe of a solid forging of high-grade open-hearth 
steel, 
periphery there are no parts which can work 
The 


and since the buckets are milled into the | 
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Fig. 4—WESTINGHOUSE TURBINE AND PUMP 


transmitted by a system of levers to the aforesaid 
throttle valve. These turbines are also fitted with 
emergency governors. Such governors should be 
fitted to all turbines. It is unsafe to run them 
without some reliable mechanism of the kind, for 
the results may be serious if the speed exceeds a 
certain value. In the event of the load being thrown 
off and the controlling governor failing to act there is 
a great risk of the revolving parts flying to pieces. 
Small impulse turbines are built by W. H. Allen, 
Son and Co., of Queen’s Engineering Works, Bedford. 
They are constructed with one or two pressure stages, 
the number depending on whether the machine is to 
exhaust into the atmosphere or into a condenser. 
Only one wheel is used in each stage. Matters are so 
arranged that the path of the steam is wholly in a 
| plane at right angles to the axis of the turbine, and 
| although it may appear that this is objectionable from 
| the point of view of economy the gain in simplicity 
| and strength of the blade construction as well as 
| economy in material have, we are told, been found 
|more than to outweigh this disadvantage if it can 
be shown to exist at all. In each stage the steam is 
passed first of all through an expanding nozzle of the 
| usual De Laval type, and is then projected on to the 
blade drum and on leaving this it traverses a return 
box or passage, which again directs it through the ~ 
blades of the same wheel and afterwards this cycle is 
| repeated. 
By arranging the blades so as to form a cylindrical 
|drum, it has been found possible to fix them in 
| position in a simple and effective manner. A forged 
| steel ring is shrunk over the blades and packing 
| pieces. This, it is claimed, makes it possible to pro- 
| duce a blade wheel which is exceptionally accurate, 
| thus facilitating greatly the avoidance of mechanical 
difficulties in construction, such as are entailed by the 
small clearances and the necessity for accurately 
| balancing the rotating parts. When these turbines 
|are built for driving electrical machinery, they are 
| usually fitted with a vertical spindle governor driven 
directly from the shaft by worm gearing, and this is 
| said to regulate the speed within very fine limits. 
| Emergency governors are also provided. 
| Many of these small turbines of the single-stage 


Only a few years ago all-boiler feed pumps were of | rotors are balanced statically and dynamically before | type have been constructed and are now driving 
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centrifugal pumps, induced draught fans, condenser 
circulating pumps, and so forth. They run at speeds 
ranging between 3000 and 4000 revolutions per 
minute. 

Although much has been published relative to the 
consumption of large turbines, the same can scarcely 
be said of small units, and the following table is there- 
fore of interest, showing as it does the steam consump- 
tion of “* Allen’ machines having outputs ranging 
from 25 to 190 brake horse-power and working under 


various conditions as regards steam pressure, vacuum }| 


and superheat :— 





Two | Two | Single Single 
stage. | stage. | stage. stage. 
- —, } ~ | ——— 
Output, B.H.P. 112 | 190 | 70 | 25 
Revolutions per min.| 2980 | 2450 | 3000 | 3000 
Pressure, inlet 150 | 194] 180 |} 126 
| Back press. 
Pressure, exhaust... | 28* | 27.5%) 2.1 Ib. sq. in. | Atmos. 
Superheat, degs. Fah.) 100 50 | 72 0 
Consumption, Ib. per} | } | 
H.P.hour.. ..| 17.85 | 20 | 31.5 | 47.3 


* Inches vacuum, 

It is not our intention to describe in detail all the 
small steam turbines on the market, but mention may 
be made of the fact that many of the large engineering 
firms are now building machines of this description, 
and apparently there is a very fair demand for them. 
The British Thomson-Houston Company, the British 
Westinghouse Company, Peter Brotherhood and Co., 
the A.E.G. Company, the British Humboldt Com- 
pany, the Oerlikon Company are all manufacturing 
small steam turbines. A section of a machine built 
by the last-mentioned firm is shown in Fig. 3. 
Obviously it is an impulse turbine of the single-stage 
type. The revolving disc carries two rows of blades 
and fixed or guide blades are fitted between them. 
This form of turbine, which, as the illustration shows, 
is remarkably simple, is a favourite design and has 
been adopted by several manufacturers, although 
there is a fair amount of variation in details. It 
would be difficult to imagine anything much more 
simple than the machine shown in Fig. 3. Clearly 
there is very little to get out of order. 

The bearings, it will be noted, are lubricated with 
oil rings, and altogether the illustration gives one the 
impression that the maintenance costs of such a 
machine should be very low. The rotor is made of 
Siemens-Martin steel and the boss and the wheel are 
forged in one piece. Nickel steel blades are fixed into 
dovetailed slots in the periphery of the rotor. A 
shrouding ring surrounds the outer ends of the blades. 
Oerlikon turbines are built for working condensing 
or non-condensing as desired. 

Small turbines having three velocity stages are built 
by this firm. Steam is first of all expanded in nozzles 
to the exhaust pressure, as in the machine illustrated. 
After it has passed the first set of revolving blades, 
however, it enters the second stage and then the third 
stage, the velocity falling all the time. When it 
leaves the last stage all the kinetic energy has been 
expended. This system is, of course, adopted in 
many large turbines as used in central stations. The 
length of the blades is increased progressively towards 
the exhaust end of the turbine. Speed regulation 
curves supplied to us by this firm show that the 
governing is remarkably good, the variation between 
no load and full load and full load and no load being 
almost negligible. A variation in speed between the 
limits plus or minus 10 per cent. can be obtained 
by adjusting the regulator. All Oerlikon turbines 
are fitted with emergency governors. 

The Brotherhood turbine is another exceedingly 
simple machine. It is very well known, so that it 
does not call for a detailed description, Many of 
these turbines are now in use, and they often drive 
centrifugal pumps manufactured by the Rees Roturbo 
Manufacturing Company. Briefly, this is a single- 
stage compounded velocity impulse turbine. The 
rotor carries two sets of blades, and between these 
there is a ring of fixed blades, just as in the case of the 
Oerlikon turbine shown in Fig. 3. These fixed blades 
can easily be removed. The governor of the Brother- 
hood machine, however, is mounted directly on the 
shaft, so that it runs at the same speed as the rotor, 
namely, 3000 revolutions per minute. The throttle 
valve controlled by the governor and the emergency 
valve actuated by the emergency governor are mounted 
side by side. There are many noteworthy features 
in connection with this turbine, one being that the 
glands are packed with water in accordance with 
the practice sometimes adopted with large turbines. 
Moreover, the bearings are quite apart from the casing 
and are supported on independent brackets. The 
object of this is to prevent the heat of the steam 
finding its way to the bearings. Another point worthy 
of mention is that exhaust connections are provided 
on both sides of the machine so as to facilitate con- 
necting up the exhaust pipe. Since the case is split 
horizontally the work of taking the machine to pieces 
and inspecting the interior is facilitated. Like all 
the other turbines mentioned, one or more nozzles 
of the Brotherhood machine can be put out of service 
when the load is light. 

The Westinghouse Company’s turbine is a robust 
little machine. It was referred to in a paper read 
by Mr, K. Baumann before the Institution of Electrical 
Engineers in 1912, and from this paper the illustra- 
tion Fig. 4 has been taken. The turbine is shown 





coupled to a boilerfeed pump. Here again the impulse 
principle is adopted, and a single wheel is employed. 
We believe that in another design the rotor carries 
three sets of revolving blades instead of two sets, as 
shown in the drawing. Under these conditions there 
are obviously also two sets of fixed blades. The 
number of blades employed depends on the steam 
conditions and the available heat drop. The set, 
as the illustration shows, is remarkably compact, a 
feature which is often a great advantage. 

The Humboldt turbine was dealt with in our issue 
of February 17th, 1911, so that it is unnecessary to 
describe it on this occasion. Reference to the article 
in question will show that this is a turbine possessing 
many excellent features, one being the ease with 
which it may be taken to pieces. The governing 
gear is ingenious and can be inspected and over- 
hauled with little difficulty. The blading, moreover, 
is of simple construction, as are likewise all the other 
parts associated with the turbine. It is a machine 
which has every appearance of being capable of doing 
good service. 

In this article an endeavour has been made briefly to 
consider the main features of some of the small 
steam turbines now on the market, and to direct 
attention to the fact that many of the leading engi- 
neering firms in this and other countries have deve- 
loped machines of this description. That the use of 
these small turbines is often justifiable there can be 
no doubt, for simplicity and compactness are not 
infrequently more important features than great 
economy. 








THE SHUMAN-HAINES STEAM ENGINE. 


IN engineering, whatever it may be in other branches of 
applied science, discovery and progress is rarely now-a- 
days a matter of fortuity. Patient elaboration of detail 
coupled with sound experimental research work has 
accounted for nearly every real step in advance, great or 
small, which has been made within recent times. Never- 
theless, many important inventions have had strange 
origins, and very frequently represent the development of 
some off-shoot of the parent idea. The de, Laval steam 
turbine, for instance, was originally evolved as an accessory 
to a creameseparator. The Diesel engine was developed 
more or less as a by-product of its inventor’s endeavour to 
apply the Carnot cycle to practice. ‘And so on throughout 
a long chapter. 

To the list of inventions which have originated in this 
manner we have now to add another—the Shuman-Haines 
steam engine. Our readers will, no doubt, recall our 
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Fig 1—PISTON-ROD GLAND 


descriptions of the Shuman sun-power plant in THE 
ENGINEER for November 10th, 1911, and October 11th, 
1912. For reasons given in the first of these articles the 
steam generated in the apparatus is kept low in pressure. 
Its temperature, in fact, barely exceeds 212 deg. Fah., so 
that some low pressure form of engine has to be used in 
conjunction with the plant. The exhaust steam turbine 
was naturally the first form of low pressure prime mover to 
suggest itself for the purpose. But the economy of such 
turbines rapidly decreases as the size of the plant becomes 
smaller, and for moderate powers, say, below 500 horse- 
power their steam consumption is excessive in comparison 
with that of larger powered units. Mr. Shuman’s first 
sun-power plant-had a maximum horse-power of 32; his 
second, erected at Meadi, near Cairo, has 2 maximum of 
about 29. The problem on which the success or failure of 
the sun-power plant hung was, thus, the devising of an 
efficient small powered steam engine using atmospheric 
steam. In conjunction with Mr. E. P. Haines, of Phila- 
delphia, Mr. Shuman set to work, and in the end suc- 
ceeded in producing a low-pressure reciprocating steam 
engine adapted to his needs. In our issue of July 5th, 
1912, some brief particulars of this earlier engine, accom- 
panied by the results of tests by Professor R. C. Carpenter, 
will be found. 

At this stage the matter might very well have rested. 
But Mr. Shuman and his colleague recognised that the low- 
pressure engine, which they had constructed was by itself 
capable of being separately developed, and that apart 
from its primary duty as a sun-power plant engine it had a 
distinct field of its own in general motive power work. 
The very reason which made it necessary to design and 
construct the engine gave it a field for employment. No 
small powered exhaust steam turbine had been developed. 
Hence the use of,the exhaust steam from a high pressure 
reciprocating engine in a low-pressure turbine was only 
practicable when large powers were in question. The 
Shuman-Haines engine, therefore, promised to do for the 
small powered reciprocating engine what the exhaus 
steam turbine did’for the large powered engine. Arguing 





thus the inventors again concentrated their attention on 
the engine, and quite apart from its sun-power aspect 
developed it along lines which would make it suitahle to 
the general power user. Incidentally, they realised that 
their engine not only would score over the exhaust sicam 
turbine when small powers were involved, but that its slow 
speed gave it additional advantage. The higher spe:ded 
turbine was restricted practically to the generatio; of 
electricity. Their own slower speed engine could be 
applied directly to the mechanical driving of, say, a ling 
shaft or a pump. 

A second line of development also suggested itself. ‘ihe 
economy obtained with the early low-pressure eny ‘jo, 
referred to above, was solely traceable to the combiied 
effects of certain modifications and improvements of ¢0,- 
struction which had been adopted. If, therefore, t}\o.¢ 
modifications and improvements were applied in the ¢ ise 
of a high-pressure engine a similar economy, it was argicd, 
would probably result. 

After the design of the earlier engine had been caref:;!|y 
reconsidered and amended in several important respe: ts, 
an order was placed for one high-pressure and one |... 
pressure engine with Fraser and Chalmers, Limited. of 
Erith, Kent. Both these engines have now been ¢:.\:)- 
pleted and tested, and quite recently we were afforded .n 
opportunity of examining them in the shops in the preserve 
of Mr. Shuman and Mr. Haines. It may be as well at tis 
stage, in order to avoid misunderstanding, to say that 
although these engines have been developed in the man vor 
we have indicated, the sun-power plant idea has not boon 
given up. It is, in fact, we believe, being developed 1: re 
vigorously than ever, and at the moment of writing Mes.rs 
Shuman and Haines are on the point of leaving this country 
for Egypt with a view to extending its application. 

In all essential details the high pressure and the |0\ 
pressure engines are practically identical. Indeed, t!io 
drawings for the one would, merely with the scale alter, 
serve very well for the other. The line engravings ace«- 
panying this article are reproduced from the drawings »{ 
the high-pressure engine. 

The engines in outward appearance are not very different 
from an ordinary single-cylinder horizontal steam engine, 
except in so far as the lengths of their cylinders strike one 
as being out of proportion. Closer examination, however, 
shows that in the details of construction there is much 
originality. Indeed, it was by taking each source of loss in a 
steam engine separately and working at it until an improve- 
ment was effected that the inventors have produced their 
interesting engine. For the time being we will confine our 
attention to the high-pressure engine. 

The chief ends aimed at by the designers were the 
reduction of losses due to friction, valve aad piston leakage, 
initial condensation and clearance. By considering each 
of these items separately we will obtain a good idea of the 
principal features of the engine. First, as regards friction 
One of the greatest sources of loss from this cause ordin- 
arily lies in the piston rod stuffing-box. How great this 
may be can be judged from the fact that quite a large 
engine can be pulled up by the undue tightening of the 
gland studs. In the Shuman-Haines engine the piston rod 
gland is an adaptation of a gland devised some few years 
ago by Mr. Haines for the intermediate packing of a 
tandem gas engine. The details of its construction may 
be gathered from Fig. 1. We need only say that it is of 
the metallic floating type, and is provided with an oil seal. 
In an ordinary steam engine an equally important source 
of frictional loss is to be found in the slide valve controlling 
the admission and exhaust of the steam. In the engine under 
notice this loss is avoided or greatly reduced by employing 
separate valves for the admission and exhaust and by the 
peculiar construction of these valves. The exhaust valves, 
as will be gathered from Fig. 2, are of the mushroom type, 
and are disposed in the end covers of the cylinder. There 
are six of these valves at each end. The mechanism 
operating them will be described later, but at present we 
may say that it introduces very little friction. The admis- 
sion valves are particularly interesting. The inlet ports, as 
will be seen from the longitudinal section of the cylinder Fig. 
4, are very narrow, and are disposed as close as possible to 
the end covers. In Fig. 5 a cross section of the cylinder 
in the plane of these ports is given, and from this it will he 
understood that at each end of the cylinder there are eight 
admission ports extending right round the circumference 
and separated only by narrow bridge pieces. The adinis- 
sion valve—see Fig. 5— is in the form of a ring divided 
into four quadrants. A continuous ring of slightly greater 
diameter circumscribes the quadrants. Two small 
laminated springs attached to the outer ring press 
against the back of each quadrant. The outer ring is 
reciprocated by means of the valve gear described below, 
and the quadrants are compelled to follow this motion 
since they are embraced on each side by small lugs depend- 
ing from the outer ring. 

The next source of loss to be considered is the leakage of 
steam past the valves and piston. From the description 
of the valves given above it will be seen that their con- 
struction ensures steam tightness to a degree hardly 
attainable with ordinary flat dee-slide valves. With the 
latter type of valve, it has been shown by Nicolson and 
Calendar, a very serious loss may occur by the leakage of 
steam from the steam chest straight through into the 
exhaust pipe. Their figures have been challenged, but 
that some loss, and on occasions a serious loss, does take 
place is well known. 
steam which may leak past the admission valve goes into the 
cylinder where, for the better part of the stroke at least, it 
would be usefully employed and would not escape direct 
to the exhaust. As regards leakage past the exhaust 
valves it will be noticed from Fig. 2 that each valve is 
permitted to take a good seating in the end cover by being 
given a certain amount of endwise flexibility through the 
agency of a spring on its stem. Then, as regards piston 
leakage, Fig. 4 shows that a double piston is employed, 
and that each piston head carries three rings. The chief 
reason for the adoption of this construction will be men- 
tioned shortly, but it will be understood that it incidentally 
prevents leakage, since the steam is given twice the usual 
amount of packing to circumvent. ; 

Next, as régards initial condensation. The separation 
of the es by which the hot high-pressure steam enters 
the oylinder, and by which the cold exhaust steam leaves 
it, is one of the means adopted to prevent the loss due to 
this cause. Then from Fig. 4 it will be noticed that the 
cylinder for its full length is provided with a steam jacket. 


In the Shuman-Haines engine any. 
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This jacket is fed with live steam, and, in fact, forms the 
steam chest for the cylinder. It is equally important to 
vent as far as possible the conduction of heat through 


oe end covers. This condition is secured—in the low- 
pressure engine only—by fitting over the inner faces of the 
end covers iron sheets on to which rubber has been vul- 
canised. The valve faces are also treated in this manner. 
The adoption of the double piston is @ further preventive 
against condensation. In the first place, it virtually 
amounts to steam jacketing the pistons, since some steam 


is always certain to leak through into the space between 
the pistons. Secondly, each half of the cylinder volume 
has to deal only with the steam from its own ports. 
Thirdly, the efficacy of the steam jacket round the 
js is multiplied by two, This point perhaps deserves 


1 
wail 3 . ° 
some discussion. The argument, it will be understood, is 


simply that the steam at each end of the cylinder has 
i In a single pistoned 


practically a steam jacket to itself. 








manner in which they have combined the several objects 
aimed at, and for the mechanical details whereby they 
have realised their aims. 

We will now fill in the details of the engines not covered 
in the above. First, as to the cylinder construction. The 
cylinder proper is—see Fig. 4—a plain flanged barrel 
slightly bell-mouthed internally at each end, and provided 
externally with faces for the admission valve rings. This 
barrel fits inside another, the annular space thus formed 
being utilised as the steam jacket. The external barrel 
midway along its top has a seating on which is carried the 
live-steam stop valve. The bore’ of the internal barrel is 





down the bracket A carries a short spindle E, to which is 
attached the crank lever F. The crank on this lever is 
coupled up by the rod G to an excentric on the engine 
crank shaft. It is also coupled up by the rod H to the 
similar mechanism operating the exhaust valves at the 
other end of the cylinder. On the shaft E there is further 
attached a cam block J, which, striking against the surface 
D, communicates the motion of the excentric to the exhaust 
valves, and opens them at the required instant. The time 
of opening may be adjusted over a certain range by means 
of the set screw K carried by the lever F. This mechanism 
gives a very quick opening and closing to the valves, and 


closed by the end covers carrying the exhaust valves. | is not by any means as noisy as one might expect it to be 


These end covers are slightly checked down to fix their 
position, and where they fit within the bell-mouth are 
screw threaded. The thread is filled with graphite and 
oil paste, and ensures a good steam-tight joint. 


from its description. 

The admission valves are driven in a very similar 
manner. Instead of a simple excentric they are operated 
by what is practically a shaft governor arranged within the 


Butting against the check on the end cover, the flange | fly-wheel whereby the travel of the admission valves is 
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Fig. 2—EXHAUST VALVES 


cylinder the steam in the jacket is drained of its heat by 
the alternate expansion of the steam on both sides of the 
piston. In the Shuman-Haines engine this is also true, 
but the area of the surface through which the heat is 
allowed to pass is twice as great for the same volume of 
working steam. At first sight there appears to be a debit 
side to the arrangement, as well as a credit side, namely, 
that the jacketing of the steam leaking through into the 
space between the pistons is so much wasted effort, since 


this steam takes no part in the development of motive | 


power. This argument is not sound, because the mainten- 
ance of high temperature steam between the pistons is, as 
we have said above, equivalent to their being steam 
jacketed, and prevents condensation taking place on their 
faces. Further, this high temperature steam may be said 
to play the part of an internal steam jacket, always moving 
along the cylinder walls just in front of the expanding 
working steam. It is clear, therefore, that whatever heat 
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Fig. 2—EXHAUST VALVE AND SPIDER 


on the internal barrel and the flange on the external 


| barrel is, at each end, the flange of an approximately 


rectangular box. These boxes—see Fig. 2—are provided 
with removable top covers, and on their lower surfaces are 
formed with a depending rectangular exhaust steam 


| branch. These branches are, as shown in Fig. 6, united 


by a square sectioned pipe lying beneath the cylinder, and 


| having a central exhaust pipe leading to the atmosphere or 
| the condenser. 


Next, as to the valves and the mechanism by which 


| they are driven. As will be seen from Fig. 2, the end covers 


| 


| of the cylinders carry at their centre a projecting sleeve. 


This sleeve extends right across the rectangular exhaust 
box, and has its open end made tight in the wall. At the 
crank end of the cylinder—that is, the end shown in Fig. 2 


| —the piston-rod passes through this sleeve, and is here 


surrounded by the packing represented in Fig. 1. On the 
external surface of each sleeve is a long feather key, which 
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Fig. 4—LONGITUDINAL SECTION OF CYLINDER 


is added by the external jacket to the steam between the 
pistons is not lost, but is employed probably just as 
efficaciously as it would be if it were passed through the 
walls directly in contact with the working steam. 

The last source of loss on our list is ‘‘ clearance.” In- 
spection of Fig. 4 shows that the inventors of this engine 
have done practically everything possible to reduce the 
clearance volume. The faces of the pistons are plane, the 
exhaust valves are flush in the end covers, the admission 
ports are very short, and the piston comes to rest within 
kin. of the end cover. In the high-pressure engine the 
clearance volume is 0.91 per cent. of the working cylinder 
volume ; in the low-pressure engine it is even less, being 
only 0.64 per cent. 

All the sources of loss with which we have been dealing 
are, of course, quite well recognised by most engineers, 
and the methods by which the inventors of this engine 
have overcome or reduced their effects are not novel in 





principle. Nevertheless, credit is due to them for the 


guides a spider—see Fig.'3—-provided with six arms for the 
reception of the exhaust valve spindles. The spider is of 
phosphor bronze, and is made in two parts, which are 
bolted together round the sleeve on the end cover. The 
valves are also of phosphor bronze, and each is provided 
with three guiding fins close up against the head—see 
Fig. 3. All six exhaust valves open and close simul- 
taneously. The reciprocation of the spider for this purpose 
is effected by means of a shaft passing across the exhaust 
box and provided with two depending arms, which engage 
between lugs cast on the sides of the spider—see Fig. 7. 
The shaft is supported at one end in a blind boss on the 
side of the exhaust box. At the other it passes through a 
gland in the wall of the box, and iis carried in a bracket A, 
Fig. 7, bolted to the external surface. A lever B is here 
secured to the shaft. One arm of this lever is pulled upon 
by a spring attached at C, the aetion of which is constantly 
tending to close the exhaust valves. 
lever is formed with a flat bearing surface D. Lower 


The other arm of the | 


automatically controlled. From the governor a rod passes 
to a rocker arm journaled on the side of the main bed plate 
—this rocker arm, as will be seen from Fig. 6, is duplicated 
on the other side in connection with the exhaust valve gear. 
From the rocker arm a rod A—Fig. 8—passes back to a 
gear very similar to that shown in Fig. 7. The cross shaft 
B, however, does not go through the exhaust box; it is 
disposed outside it, as shown at B, Fig. 2. On each side of 
the engine centre line two arms C, Fig. 8, depend from the 
shaft B, and embrace between them the head D of a valve 
rod. The two valve rods slide in bosses formed on the 
sides of the exhaust box—see L, Fig. 7—and passing into 
the interior of the steam jacket are connected at M M, 
Fig. 5, to the ring surrounding the group of admission 
valves. Since the shaft B, Fig. 8, is driven from one end 
only it is necessary, in order to avoid twisting the admis- 
sion valve ring, to provide some means of equalising the 
strain due to torsion. To accomplish this the arms C are 
not mounted directly on the shaft, but on sleeves surround- 
ing it. These sleeves extend inward towards the centre 
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Fig. 5-CROSS SECTION OF CYLINDER AND ADMISSION 
VALVE 


line of the engine, where they are clamped in a basket E, 


| Figs. 2 and 8. The shaft B is continuous through both 


sleeves, and inside the basket carries on a key a short arm 
F, Fig. 2. Set screws G in the walls of the basket clamp 
this arm in place. In this manner the two pairs of arms C, 
Fig. 8, are disposed symmetrically with reference to the 
point on the shaft B, from which they are operated. It 
may also be noted that the set screws G, Fig. 2, afford a 
ready means of altering the lap and lead of the admission 
valve. The set screw H, Fig. 8, permits of the lead of the 
valve being altered separately. As in the case of the 
exhaust valves, the admission valve at the crank end of the 
cylinder is coupled up—by the rod J—Fig. 8—to the 
admission valve at the other end. 

Both the high and the low-pressure engines have recently 
been tested by Professor John Goodman, of Leeds Uni- 
versity. The following tables, Nos. I. and II,, present a 
summary of the results relating to the high-pressure engine, 
first, when running condensing, and secondly, when run- 
ning without a condenser. This engine has a cylinder 
diameter of 16in, and a stroke of 18in, 
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We need make very little comment on these figures. In 
Professor Goodman’s report they are compared with the 
performances of certain other engines by well-known 
makers. We refrain from publishing the comparisons in 
extenso, and will summarise the matter thus :—Taking the 
Shuman-Haines engine, running first of all with a condenser, 
Professor Goodman compares it with condensing com- 
pound engines. The precise feature compared is the 
steam consumption per indicated horse-power hour. The 
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| The last line again refers to the Shuman-Haines’ engine, | 





and is taken from Table II. below. It will be seen that it | 


of only one-third or so of its power. 

The low-pressure engine has a cylinder diameter of 36in. 
and a stroke of 36in. The whole success of this engine 
depends, of course, on the availability and maintenance 
of a high vacuum. 


ae. 
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Fig. 6—PLAN AND ELEVATION OF SHUMAN-HAINES ENGINE 


figures under this head vary from 20.8 lb. downwards, the ; produced special air and hot-well pumps. 


tive best results being as follows :— 


Steam Steam 
Engine. H.P _—e, ce ae, 

me isi ops . 548 90 13.46 
a) Oh eens . 247 85 13.35 
Ai 8 oy Oba PR <n: cca | oe owl wp. we 
er Gs > e SO ee 
EK - So EE ee | eee: 
S-H oe 96 . 150 12.4 


The last line in this table gives the result obtained with 
the Shuman-Haines’ simple engine as taken from the data 












Fig. 7—OPERATING GEAR FOR EXHAUST VALVES 


of Table I. below. It will be seen that it occupies third 
place in spite of the fact that it is being compared with 
compound engines of from 3 to 7 times its size. 


Results of Tests, High-pressure Engine, Condensing 
Revolutions per Minute, 200. 


Fase I. 


Full. 


Nominal] load Half. Overload. 
Length of test Pe ALO we cdg. © pres 2 hrs. 3 hrs. 24 hrs. 
Barometer, inchesof He. .. .. .. 29.70 29.65 29.66 
Steain pressure, Ib. per square inch 

above atmosphere sat an ere 147.0 146.4 
ae eee 161.6 161.0 
Condenser vacuum inches Hg. .. .. ZR LAR 28.15 28.33 
Ditto, corrected to 30in. birometer .. 28.88 28.82 28.67 
Steam temperature (observed) Fah. .. | 362 367 363 
Exhaust temperature (observed) Fah. 83.3 82.2 90.5 
Condensed steam per hour, including 

jacket steam, Ib. ee ee 1437 2291 
Dry steam per B.H.P. hour, !b...  .. 18.2 14.9 16. 
Dry steam per I.H.P. hour.Jb. ..  .. 13.6 12.4 14.1 
Pryness fraction of steam .. .. .. 0.98 0.97 0.97 
Indicated horse-power.. .. .. .. 67.2 115.6 162.3 
(ross brake horse-power .. .. .. 51.8 97.9 143.8 
Power required to drive air and hot- 

weil pum gt CEE eee Rev: 1.7 Bs 
Net brake horse-power a 50.1 96.2 142.1 
Mechanica! efficiency percent. .. .. 74.6 83.2 87.6 
Efficiency ratio on Rankine cxcle on 

B.H.P. basis, per cent. Fie ng 40.5 48.7 47.1 


Comparing it in a similar manner with certain compound 
non-condensing engines Professor Goodman quotes the 


following results :— 
Steam Steam 
Engine. a.P. pressure, consumption, 

Ib. Ib. 

Pe ote eros: \eree eee ried 22.0 

G : ce ; mee é oo aan 20.35 

iH large eee 19.5 

J 39 - 150 19.45 

42 oe 19.14 

oH 104 150 18.3 


At present we 
are not at liberty to describe these, but we may say that 
they are said to be highly efficient in spite of their simple 
design. The following table gives the results of Pro- 
fessor Goodman’s tests on the low-pressure engine. It 
should be remarked that the power required to drive the 
circulating pumps is omitted from both Table I and Table 


The following is a quotation from Professor Goodman's 
report on the trials of the low-pressure engine :— 
“A comparison between the steam consumption per 
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brake horse-power of this engine and an exhaust steam 
turbine is of interest. There appears to be very little 
published data upon the steam consumption of exhaust 


Taste Il.—Results of Tests, High-pressure Engine, Non-con- 


condensing. Revolutions per Minute, 200. 

Nominal load Light. Half. Full. | Overioad. 
Length of test Bah Sim 2 hrs. 2 hrs 3hrs. | 24 hrs. 
Barometer, inches of Hg. .. 29.74 29.72 29.71 | 29.74 
Steam pressure, Ib. per syuare } ' 

inch above atmosphere 150.5 145.4 148.2 | 146.2 
Ditto, absolute .. .. ..;| 165.1 160.0 | 162.8 160.8 
Steam temperature (observed) } 

SPs err rere 365 364 | 364 
Exhaust temperature (ob- | 

served) Fah. EN Pes ee 4 212 212 212 
Condensed steam per hour, | 

including jacket steam. Ib. 479 1506 2300 3027 
Dry steam per B.H.P. hr., Ib. co 27.8 o2:2 | 23.6 
Dry steam pc:z I.H.P. hr., Ib -- 19.9 18.3 | 19.0 
Dryness fraction of steam 0.98 0.96 0.97 0.93 
Indicated horse-power .. _ 75.6 126.0 | 159.7 
Brake horse-power ees _— 54.6 104.3 140.6 
Mechanical efficiency, per 

ae a et ae - 72.2 82.8 88.1 
Efficiency ratio on Rankine 

cycle on B.H.P. basis, per 

cent. a6) aw es ren —_ 53.0 66.3 8.2 





steam turbines of moderate power. Morrow, in his recent | 


book on ‘Steam Turbine Design,’ gives a diagram on 
page 188 showing the steam ‘ consumptions at full load of 
exhaust steam turbines of various sizes,’ per kilowatt- 
hour. Reducing his figures to consumptions per horse- 
power hour we get :— 

Steam per 


Horse-power. hu = hour, 


100... : ce oy ‘ i oe 
eee ee ee 
Se eT ae TL me a ee ok | 
a a Se a erm 
ss oe se ek. Mee ep ee Be is, 


For this purpose the inventors have | 


“A test by Rateau on an exhaust steam turbine of 
700 horse-power gave 29.7 lb. per horse-power hour, 


| gives the best figure, although it should be noticed that the | Other tests by Rateau (I.M.E., 1904) on a 300 horse-power 


| comparison in three of the instances is made with engines | 
| pressure 


turbine gave 39.5 lb. per horse-power hour with an initia] 
of 14.7 lb. square inch, and a condenser 
pressure of 2.79 lb. square inch. The conditions are not 
quite the same as in the tests of the engine now under con- 
sideration, but the 22.4 1b. of steam per brake horse. 
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Fig. 9—INDICATOR DIAGRAMS—HIGH-PRESSURE ENGINE 


power hour obtained on the Shuman-Haines’ engine com- 
pares very favourably with the values given above. 

‘** A simple statement of the relative steam consumptions 
per horse-power hour of two engines is not always a fair 


| comparison unless the initial steam pressure and the vacuuin 


be the same in both cases. A rigid comparison can be made 
by comparing the steam required for a perfect steam 
engine working on the ideal Rankine cycle under the same 
initial and terminal conditions with the actual co- sump 
tion of steam ; the ratio is known as the efficiency ratio of 









j 

y 

/ ZZ 

y 

Z 

= Po - 


















Fig. 8-OPERATING GEAR OF ADMISSION VALVES 


the engine. In calculating this quantity the jacket steam 


| has been reckoned on the same basis as the cylinder steam, 


but if the jacket water were drained back direct to the 


TABLE ILI.—Results of Tests on Low-pressure Engine. Speed 
127 Revolutions per Minute. 
Nominalload .. .. ..| A. B. Cc. D. K. I 
Length of test .. Ihr. , thr. 2 hrs. |1$ hrs.) 3 hrs. 2 hrs 5 
Barometer, inches Hg. 30.12) 29.98) 29.94) 29.95 29.95 30.12 
Steam pressure, inches Hg. ; 
2.03) 2.03; 1.63) 2.03) 2.03, 2.05 


above atmosphere. 
Ditto, Ib. per square inch, 


absolute ee ce ee} 25.80) 15.73) 15.61) 16.72) 15.72) 15.80 
Condenser vacuum, inches 3 
g. oe oe ee ee 28.85) 28.79) 28.61) 28.65) 28.66) 28.60 
Ditto, corrected to 30in. ” 
barometer .. .. ..| 28.73) 28.81) 28.67) 28.70) 28.71) 28.09 
Steam temperature (ob- m 2 
served) Fah. Jo. de 215 214 215 215 215 
Exhaust temperature (ob- e 
served) Fah. -. | 85.3 (83.3 | 85.3 | 87.2 | 87 91.7 
Condensed steam per hour, 
including jacket steam. i eo 
PRE OO | 920 1595 2097 | 2768 BAsL 
| Steam per B.H.P. hour, lb. — 80.4 | 26.0 | 28.1 | 22.4 23.5 
Steam perI.H.P. hour,!lb. | 22.7 18.2 | 19.6 | 18.8 19.6 20.9) 
| Gross brake horse-power... — 32.1 | 63.9 | 93.0 125.8 ,150.3 


Horse-power required to 


drive air and hotwell . 
| WS GS" 1.8} 2.8) 2.2] 2.4; 2.1 
r : es ea Tale. 
| Net brake horse-power ... — 30.3 | 61. 90.8 123.4 148.2 
| Ine nd 3/5 111.3 141.5 166.7 


| Indicated horse-power Pe 

| Mechanical effi y per 
ey ea ee Oe) Biles 

| Efficiency ratio per cent. 

;} on Rankine cycle on 

| B.H.P. basi a 


. Dasis.. 





81.6 | 87.2 | 88.9 


-.| 42 | 49.4 


A = Light. B= Quarter. c ~ Half. D = Three-quarters. 
E = Full. F = Overload. 

boiler the jacket steam should only be credited with late! 

heat. If this were done in the present instance it would 
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raise the efficiency ratios from } to 1 per cent., but it is not 
usual to make this assumption.” 
In Fig. 9 we reproduce some indicator diagrams taken 


| building in Princes-street, 
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Fig. 1O-INDICATOR DIAGRAMS—LOW-PRESSURE ENGINE 


on the high-pressure engine when running condensing and | 





when running non-condensing, and in Fig. 10 indicater | 


(liagrams taken on the low-pressure engine are given. 
page 580 will be found some general views of the two types. 
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H.M. NEW STATIONERY OFFICE AND STORES. 


Ow1ne to the fact that the Government’s stationery 
L Westminster, has become 
altogether inadequate for the work of the Stationery 
Department a new and much larger building is now being 
erected on a site at the junction of Waterloo-road and 
Stamford-street. From an engineering standpoint the 
work is of considerable interest owing to the special system 
of building which has been adopted, and in view of the 
satisfactory results which the scheme is giving there is 
good reason to believe that the method might be employed 
with advantage in many other instances. Temporary 
steel gantries have been erected for carrying travelling 
cranes, thus obviating the necessity for using derricks, 
barrows and trucks for handling the building materials. 
The illustrations above give a good idea of the general 
appearance of the temporary structure, and show very 
clearly the advantages which the scheme presents when 
constructing large buildings. Although the steel structure 
will be removed as soon as the building work has been 
completed the scheme has proved to be cheap and highly 
efficient, and has fully justified the anticipations of the 
contractors. 

The gantries have been constructed in sections, and are 
bolted together so that they can be employed for the 
construction of staging to suit the dimensions of any 
other building to be erected. From the illustrations 
it will be gathered that the gantries command the whole 





| site, and that they have three parallel tracks for the electric 


travelling cranes. Since each crane has hoisting, lowering, 
travelling and traversing motions the materials can be 
picked up and deposited at any desired spot, and herein lies 


| the great advantage of the system. The cranes, which 


are designed for a load of 14 tons, were built by Isles 
Limited, of Leeds. i p 
Before proceeding to deal with the gantry work, however, 
we propose to give a few particulars concerning the building 
itself, which is being constructed in two blocks of unequal 
size. Aplan of the building is given on page 578. The large 
section of the building, which is in Stamford street, is to be 
the warehouse, and the other, which faces Waterloo-road, 
is the office portion. A short street known as Bazon- 


street separates the two portions, but they will be con- 








VIEW FROM THE NORTH-EAST MARCH, 1913 


nected from the level of the first floor and upwards by 
arched beams having a span of 28ft. These will carry a 
building 40ft. wide, which will provide additional space 
for the offices. The length of the frontage in Stamford- 
street is 323ft., in Cornwall-road 189ft., in Doon-street 
377ft. and in Waterloo-road 106ft. The average height 
of the main fronts above the footpath is 77ft. There will 
be seven floors in the warehouse, and eight in the office 
block. In the former case the ground floor and basement 
are included, and in the latter the sub-grourd floor and 
basement. The height from floor to floor will average 
1lft. in the office block, and 10ft. 6in. in the warehouse. 
According to the original contract the total floor area to be 
provided for was 380,000 superficial feet, but it has since 
been decided to provide an additional 100,000 superficis! 
feet, bringing the total area up to about 11 acres for the 
complete scheme. The additional area is being obtained 
by the provision of another floor, and by extending the 
building over a portion of the site which it was not intended 
to build upon in the first instance. These extensions are 
now being carried out. 

Ten electric lifts are to be provided for dealing with 
the goods in the warehouse, these serving to convey the 
goods from the loading yard in Doon-street to the various 
floors of the building. There will also be two passenger 
lifts, one for the office and the other for the warehouse. A 
dining room, measuring 55ft. by 23ft., is to be provided on 
the top floor of the office building. There are also to be 
kitchens fitted with steam and other cooking arrangements. 
In connection with this portion of the building a goods lift 
is to be provided, which will serve all the floors, including 
the basement. Both buildings will be warmed by hot 
water, circulated by means of pumps, and supplied from 
a boiler-house in the basement. A hydraulic lift will be 
used for hoisting the eshes from the boiler-house to the 
street level. The contract for the heating work has been 
awarded to Z. D. Berry, Regency-street, Westminster. The 
boiler chimney is to be 110ft. high by 4ft. 3in. square inside, 
and is to have walls 7in. thick at the bottom and Sin. thick 
atthe top. It is to be built in reinforced concrete, and to 
be lined throughout with fire-brick built in sections, and 
supported on corbelling so as to be kept Sin. clear of the 
outer walls. 

The buildings, which were designed by Mr. R. J. Allison, 
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A.R.1.B.A., one of the architects of H.M. Office of Works, 
are being constructed under his superintendence by Perry 
and Co., Limited, of Bow. The construction throughout 
is in reinforced concrete (Hennebique system). The fol- 


lowing independent floor loads are allowed for :—Ware- | 


house, ground floor, 3 ewt. per square foot ; other ware- 
house floors, 2} ewt. per square foot. 
100 Ib. per square foot, and in roofs 68 Ib. per square foot. 
In the warehouse building the floor slabs are 34in. thick 
and 3in. in the offices. Each building consists of a rein- 
forced concrete skeleton formed by columns and beams, 
supplemented and braced by the connecting wall panels, 


All floors in offices | 


the stanchions close to the existing building at this point. 
At one end of No. 3 bay the crane girders project over a 
temporary road for a distance of llft. to enable the 
materials to be lifted directly from the vans. 

To resist wind pressure and other cross stresses and to 
make the whole structure perfectly rigid portal girders 
are used to tie the tops of the stanchions. These girders 
are 7ft. 2}in. deep overall and 3ft. L}in. wide from centre 
to centre of the booms. Each boom consists of four angles 
measuring 2}in. by 24in. by }in., and the whole is braced 


| both in the top and bottom booms and diagonally with 
| bracings consisting of 2}in. by 2}in. by }in. angles and 


floor and roof slabs, staircases, and other details, and the | 


whole is designed for 
columns are to have octagonal bases designed to distribute 


monolithic construction. All | 


2in. by }in. flats, so as to form a box girder 7ft. 2in. 
deep by about 3ft. 6jin. wide. Similar girders have also 


been erected at the ends of the crane girders where they 


a pressure not exceeding 3 tons per square foot on the | 


foundation. As far as practicable the columns are 
arranged in rows 20ft. apart, each row being 15ft. 


apart. Since the wall panels have no weight to carry, | 
they are only from 4in. to 6in. thick, and with the excep- | 


tion of the Waterloo-road front, which is faced with 
Portland stone carried by the reinforced frame, the 


project over the stanchions. 
The erection of the structure presented many difficulties 


| owing to the fact that the building contractors were 


desirous of proceeding with the work whilst the structure 
was being erected. It was decided to use an ordinary 
Scotch crane erected on a travelling stage 60ft. high, 


'and in order that a direct lift might be obtained at all 


exterior will simply be covered with cement mortar as a | 


surface finish. 
In order to obtain a smooth surface on the interior 


walls planed boards are being used in the moulds, and the | 


wall surfaces will simply be limewashed, except in rooms 
where more decorative treatment is necessary. In Stam- 
ford-street and Cornwall-road reinforced retaining walls 
have been constructed under the pavement, the height 
varying according to the different levels of the streets, the 
average being approximately 12ft. 
consists of a continuous vertical slab 6in. thick with counter- 


forts at intervals of from 5ft. to 7ft., a continuous founde- | 


tion slab at the bottom and a continuous coping at the top. 


The retaining walls are braced to the building by short | 


cross walls connected with the main columns. Pavement 
lights are inserted between the retaining walls and the 
front of the building. 

Having touched upon the main features of the building 
itself, we can now turn to the steel gantries, which were 
constructed and erected by Drew-Bear and Perks and Co., 
Limited, of Battersea Steel Works, Wellington-road, S.W. 



















The construction | 
| girders belonging to No. 1 bay were erected. The crane 


points the centering and concreting work for the permanent 
structure was omitted immediately under each run of 
crane girders and in a cross direction of the building 
immediately under the portal girders. The travelling 
crane ran along the centre of No. 1 bay, the centering and 


| other work being proceeded with underneath this crane 


in between the crane legs. 

Whilst the crane travelled along this bay the whole of 
the stanchions and crane girders, including the line of 
crane girders belonging to No. 2 bay and the portal 


was then moved into No. 3 bay, the legs being carried 
across in single pieces and the same operation was repeated, 
thus enabling the whole of the work of No. 3 bay and the 
crane girders of No. 2 bay to be erected. It then remained 
to lift the portals of No. 2 bay into position, and to avoid 
using any special lifting equipment for this purpose, 
jibs were formed on the top of each stanchion in order that 
the portal girders might be lifted into place. These jibs 
are clearly seen in two of the illustrations on p. 577. 
In one or two places where it was impossible for the 
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H.M. STATIONERY OFFICE—PLAN OF NEW BUILDING 


The structure is built in three spans, one 81 ft. wide and with 
a total length of 303ft. measured over the stiffening girders ; 
another 66ft. wide from centre to centre of stanchions and 
303ft. long over the stiffening girders; whilst the third 
is 66ft. wide and 293ft. long. These three sections will 
be referred to below as bays Nos. 1, 2 and 3. All the 
gantries are 75ft. 2in, high measured from the base of the 
stanchions to the crane level, and 89ft. 23in. to the tops 
of the stanchions and portals. The stanchions consist 


of four main angle legs built with 5in. by 5in. by }in. and | 
| the fact that about 300 men are now at work on the build- 


gin. angles. The upper portion measures 4ft. by 3ft. 
The bases are splayed out in the direction of the cross 

section of the gantry. These four main members are 

stiffly braced in each direction with 2in. by 2in. by }in. 


angles and by 2in. by jin. flats, arranged horizontally | 


inside the stanchions. At the tops of the stanchions 
the bracings consist of 8in. by jin. flats, which resist the 
stresses set up by wind pressure on the portal girders. 
The spans of the crane girders range from 46ft. 11}in. to 
98ft., measured from centre to centre of the stanchions. 
These girders are built with 6in. by 3in. double angle | 
top boom and 3in. by 3in. and Sin. by 3}in. double angle 

bottom boom. The trussing consists of double angles 

and flats ranging from 3in. by 3in. by jin. angles to | 
*24in. by 2in. by fin. angles, with 2}in. by Jin. flat bracing 
to the sub-struts, provided to relieve the cross bending 
to the top boom. The crane rail is of the ordinary bridge 
type, and weighs 40 lb. per yard. 

To obtain the necessary stiffness for the top flange, | 
so as to resist the wind pressure and also the stress set 
up by the side surge of the crane load, the crane girders 
in the centre bays are efficiently braced together with top, 
bottom and diagonal bracing in every direction, this con- 
sisting of 24in. by 2in. by jin. angles and 2in. by fin. 
flats. Special bracing girders have been attached to the 
two outside lengths of the crane girders, the function of 
which is also to resist the above mentioned stresses. At 
the Cornwall-road end of the structure, the crane girders 
project over the roadway for distances varying between 





19ft. and lift., so as to enable the travelling cranes to 
run right over the roadway and lift material direct from 
the vans standing in the road. At the opposite end of 


the No. 1 bay the crane girders project over 1Ift., the | 
reason for this being that it was extremely difficult to gét | 


crane to reach the stanchions, these were built up from 
the base. The total weight of the steel work used in 
the structure is about 230 tons. Recently one of 
the stanchions on the Cromwell-road side has been 
moved 4ft. further out to this frontage, this being necessary 
on account of the additional building already referred to 
being put up on the corner of the site. This necessitated 
strengthening the connection between the girder and 


| eantilever and the latter was then skidded forward. 


The magnitude of the undertaking can be gauged from 


ing, and about 15,000 cubie yards of concrete and 1200 
tons of steel will be used in its construction. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





COMPOUND LOCOMOTIVES AND SUPERHEAT. 


Srr,—Your leader on ‘‘ Compound Locomotives and Super- 
heat ” in THE ENGINEER for May 23rd is of considerable interest 
to those who follow the modern development of the locomotive. 
I should like to draw attention to one or two points which you 
touch upon, especially in reference to the question of balancing. 

Referring, first of all, to the superheated locomotives of the 


| two-cylinder simple type introduced by Herr Garbe for service 


on the Prussian State Railways, I think, on further considera- 


| tion, you will agree with me that the elimination of all balance for 


the reciprocating parts could not make a two-cylinder so well 
balanced as a four-cylindered engine. I believe the real reason 
which led Herr Garbe to omit the amount of counterbalance 
necessary for the reciprocating masses was the fact that when 
first introduced his new engines had to compete with four- 
cylinder engines, which carried 18 tons per driving axle, being 
2 tons in excess of the static weight allowed by the State authori- 
ties, which is 16 tons with an allowance of 12 per cent. more for 
the dynamic forces resulting from the vertical action of the 
balance weights in the wheels. When Herr Garbe brought out 
his superheated two-cylinder engines he realised that if he was 
to compete with the four-cylinder compounds he must carry 
as much weight per driving axle as they, and this led him to 
dispense with the balance required for the reciprocating parts 
in order to lessen the dynamic forces and so allow of a higher 
static weight per_axle. 





Now, referring to the balancing of four-cylinder locomotives, 
it is true that balancing may be attained without counter. 
balancing the reciprocating masses by arranging the angles of 
the cranks after the manner of the Yarrow-Schlick-'T weedy 
system, but this arrangement is not adopted in locomotiys 
practice, If the angles of the cranks are arranged as they usuaily 
are, then for correct balancing it is 'y to take into 6). 
sideration the unbalanced couples set up if the reciprocatiny 
parts are ignored and if reference be made to the many fo.:;. 
eylinder engines which have been illustrated in THE ENGIN: , 
from time to time, taking as instances the 4-4-2 engine for ;\,. 
Rock Island Railway, illustrated August 22nd, 1910, and ;),., 
4-6-2 locomotives for the Paris, Lyons, and Moediterrane..;,, 
well shown in your issue for January 28th, 1910, it will be s«.;, 
from the position of the balance weights that the reciprocat i... 
parts have received due consideration, and an inspection of , 
illustrations of some British four-cylinder locomotives, wh 
have been illustrated in your pages from time to time, nota 
the Great Western Railway 4—6-0 class and the Great North, 
Railway 4-4-2 four-cylinder compounds, illustrated as sup; 
ments some years ago, show that English designers are | 
unmindful of the necessity of giving the reciprocating parts 
four-cylinder engines due consideration when balancing this ty ;.. 
of engine. 

In conclusion, if compound locomotives must be giver 
higher steam pressure than the simple engines with which t! 
compete they are at once given an advantage which they « 
not entitled to have. The whole object of compounding is 
attain economical working through more or less reducing t! 
losses due to cylinder cond tion by expanding the steam 
two successive stages, and incidentally gain is looked for in 1: 
improved working of the valve gear, for the amount of expansi. 
required is attained with a later cut-off, and through that 1! 
indicator cards are fuller at high speeds, resulting in a great 
pull on the draw-bar. E. Ceci, Pourtney. 

Birmingham, May 24th. 








Srr.—Superheating has come to stay. There is no doul): 
whatever about that. It is now standard practice on near|) 
all railways. When we come to the vexed question of simple -. 
compound, however, we find a very different state of things. 

I have no desire to repeat what I said in your columns four 
years ago when I started a discussion on “‘ British Locomotive 
Practice of To-day ”—vide THe ENGINEER, March to November, 
1909. Suffice it to say that I championed the simple superheat: 
locomotive as being the best type of engine with which to secur 
the greatest all-round economy. Whilst keeping a perfect|y 
open mind on the subject I have yet to be convinced that I am 
wrong. 

It is worthy of note that since that discussion took place no 
compound locomotives have been built for use on any of the 
railways of this country. On the other hand, superheating ha« 
progressed by leaps and bounds; and is now standard practice 
on most lines. 

It is important to remember that locomotive economy and coxa! 
economy are two very different things. There is very little 
doubt that if coal economy were the only consideration the best 
type of locomotive would undoubtedly be a well-designed four- 
cylinder compound fitted with an efficient superheater and feed - 
water heater. But in order to secure the lowest coal consump- 
tion with this type of engine it is necessary to use a high steam 
pressure, and ‘this means ee increased boiler 
repairs. When everything is summed up J am convinced that 
the simple superheater locomotive working at a moderate steam 
pressure will be found to be the most economical engine from an 
all-round point of view. Cuas. W. Dauncey. 

Birmingham, May 24th. 


THE NATIONALISATION OF MINES. 


Srr,—‘“ One of your Readers,” writing in your issue of the 
16th, asks what does the owner of mining royalties do for his 
money—why does he merit consideration if mines are to be 
nationalised ? 

The answer is that the royalty owner represents the public, 
and his duty is to prevent the miners and their employers from 
having a monopoly in the produce of the mine. The miners 
did not make the minerals nor did they place them in the mine ; 
Nature did that, and the public in general have a claim for a 
share in all natural products. The miner only digs them up, 
and that does not make them entirely his own. The share of 
the mines’ produce that the royalty owner takes is distributed 
—expended—by him among those of the public who are neither 
miners nor ministrants to miners. It is true that the royalty 
owners’ share is small—the very high “ wages” that miners 
obtain shows that it is too small. If miners force up the prices 
of minerals much more—especially the price of coal—it may be 
necessary for the State to confiscate the property of the royalty 
owners—‘‘ convey the wise it call ’’—-and replace the present 
very small royalties by taxes heavy enough to reduce the wages 
of miners considerably and so provide a revenue which could 
be used to lighten some of the present unfair burdens on land. 

London, May 24th. W. M. 








Royat Mereoro.ocicat Socrety.—An afternoon meeting 
was held at the Society’s Rooms, 70, Victoria-street, West- 
minster, on Wednesday last. Mr. E. Gold read a paper on 
“The Determination of the Radiation of the Air from Meteoro- 
logical Observations.”” The results obtained show that even on 
calm clear nights, when the air at the higher level is warmer 
than that near the surface, the cooling of the air is affected by 
convection. Mr. 8. C. Russell read a paper on “ Results of 
Monthly and Hourly Cloud-form Frequencies at Epsom, 1903- 
1910." He had been able to make hourly records of the varieties 
of cloud observed each day throughout the eight years, and these 
he has grouped under fifteen forms of cloud. The total number 
of individual records approximate to 100,000. The Cumulus 
cloud yielded the greatest number of daily values (1622), the 
Stratus coming next (1155). Morning and evening maxima, 
with a mid-day decline, are common to all these varieties. 
The intermediate clouds are also more prevalent in the summer 
than in the winter. The lower forms attain their maxima in the 
winter months, their minimum frequency being in the summer. 


ENGINEERING STANDARDS COMMITTEE: REPORT OF EXPERI- 
MENTS ON TUNGSTEN FILAMENT GLOw Lamps.—The experiments 
described in this report were undertaken by the National 
Physical Laboratory to assist the Sub-committee on Physical 
Standards of the Engineering Standards Committee in dealing 
with the question of Tungsten filament lamps from the point of 
view of standardisation. Although the number of lamps tested 
for useful life was not large, the lamps dealt with were repre- 
sentative, and a very large number were tested for candle-power 
rating, being lent for that purpose by several large users. The 
diagrams accompanying the report form a separate volume in 
order that the text and the diagrams may the more easily be 
compared and studied. A careful perusal of the report will 
give any reader a large amount of useful and interesting data 
as to the uniformity in individual batches of tungsten lamps as 
made in this country, and, although the makers of the lamps 
are referred to under a letter of the alphabet and not the actual 
name, the report generally should prove of considerable advan- 
tage to all large buyers and of real interest to the industry at 
large. It may be obtained from Crosby, Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate-hill, E.C., and costs 21s. net. 
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RAILWAY MATTERS. 


A scheme which will mean much to farmers and others 
on the Yorkshire Wolds is being put on foot for a railroad 
between Wharram, on the Malton and Driffield line, and 
Hunmanby, a station next to Filey, on the Hull and 
Scarborough line of the North-Eastern Railway Company. 
According to the Railway Gazette, the proposed line will 
he 19} miles in length and tap over 44,000 acres of rich 
.vricultural land. If possible the gauge of the line will 
.. of the standard width to obviate re-trucking at Wharram 
and Hunmanby. 

\ra Board of Trade inquiry at Castleford, on May 22nd, 
\-yarding the accident to the Lencashire and Yorkshire 
tailway express from York to Manchester, on May 16th, 

hen the last coach was derailed near Fryaston, Harry 
Hardeastle said that he and his deceased brother, Ernest, 
ere assisting making stop blocks on colliery sidings. 
?he last coach of the express broke loose and crashed into 
» coal train, killing Ernest. There was 2 subsidence owing 
, colliery workings. The line had bulged out, and for 
150 yards the expansion space was filled owing to the 
idden change of temperature. Two witnesses disclaimed 
nowledge of a rule providing that each April and October 
ihe expansion spaces and fishplates must be specially 
inspected and reported upon. 


(HE north-eastern districts are the wealthiest in Eastern 
Fengal but have up to the present time been sadly 
neglected in the matter of railway communications, the 
ouly railway being the Dacca Mymensingh branch of the 
Hastern Bengal State Railway, which does not adequately 
meet their wants, The whole district is under extensive 
jute cultivation, and it is with the object of securing this 
traffic that both the Eastern Bengal and the Assam Bengal 
Railways are putting forward extensive proposals for 
feeder lines. By the construction of its Singhjhaai 
Fulchari branch, the Eastern Bengal Railway has already 
eitered the district, and contemplates another branch 
from Serajgunj to Sara, which will give a more direct 
route to Caleutta on the completion of the Sara bridge, a 
much needed improvement. 


An American contemporary gives an extract from a 
report of Mr. John Randel, engineer in-chief of the New 
Castle and Frenchtown Railroad Company, to the board 
of directors, dated New Castle, July 4th, 1832, relative 
to the performance of the locomotive “‘ Delaware.” This 
engine was one of Stephenson’s make, with Booth’s patented 
boiler, and the performance detailed is the first effort 
made with her :—‘‘ Yesterday and to-day I made a trial 
of this engine between this place and Frenchtown, and 
have the satisfaction of being able to say that it worked 
well. The large radii of our curves—the least being 
10,000ft.—will enable us to pass through them without 
abating its velocity. In going yesterday to Frenchtown 
we passed through the fifth curve—radius 20,000ft.— 
with a velocity of 15 miles an hour. Returning to New 
Castle we passed through it with a velocity of upwards of 
20 miles per hour.” 


For the protection of engine crews in severe winter 
weather the Canadian Pacific Railway is equipping many 
of its engines with vestibuled cabs. According to the 
Railway News, the cab is so constructed that the ordinary 
gangway and space between the engine and tender is 
enclosed. The ordinary gangway is supplanted by a 
swinging wooden door, the top portion of which is panelled 
with glass. The door swings inward on each side of the 
cab. Hand rails are fitted at each side of the door, and 
below the door are steps. The back of the cab is entirely 
enclosed, there being only two small windows in the top 
of the partition. Below is a door through which coal is 
taken from the tender. The vestibule attachment is 
constructed so that it is held against the engine by means 
of plungers enclosed in a suitable casing and actuated by 
coiled springs. The front plates of the vestibule are 
hinzed to the side plates and the top is closed by a cover 
plate. 





Tue Light Railway Commissioners, Mr. A. E. Gathorne- 
Hardy presiding, inquired recently at Barnoldswick into 
a local application for powers to construct a railway from 
Barnoldswick to Gisburn, a distance of five miles, at a 
cost of £45,000. Barnoldswick is served by the Midland 
Railway, and Gisburn is on the Lancashire and Yorkshire 
system. There are 17,000 looms in Barnoldswick, a quarter 
of which have been added in the last two years, and the 
existing railway facilities are declared to be inadequate. 
There was no opposition from the Midland Railway Com- 
pany, and the project receives the support of the Lanca- 
shire and Yorkshire Railway Company. Evidence was 
given that manufacturers and traders have been seriously 
handicapped by the meagre railway facilities. The manu- 
facturers’ contention is that the capital which at present 
they are obliged to lock up in the purchase of goods in 
advance to avoid risk of delay would be better employed 
in building a railway and improving the facilities. Lord 
Ribblesdale and Mr. Riley, landowners, opposed the scheme. 


Ir is stated in the Electrician that the Italian Minister 
of Public Works, Signor Sacchi, is giving careful attention 
to railway electrification, and in the immediate future 
electric traction is to be adopted on some very important 
lines. The second line through the Ligurian Apennines 
from Ronco to Sampierdarena, Genoa, is to be operated 
by electricity supplied by the Societa per le Forze Idrau- 
liche della Maira, which has almost finished the construc- 
tion of an important plant near Dronero, in Piedmont. 
The Pontedecimo-Busalla line, crossing the Ligurian 
Apennines at a little distance from the Ronco-Sampier- 
darena line, has for two years been worked by electricity 
furnished by a little Government station in the harbour 
of Genoa. It is proposed to electrify the railway from 
Ventimiglia to Genoa and Spezia, and the Societa Eléttrica 
Riveira di Ponente—Ing. R. Negri—which now furrishes 
power to the Ceva-San Giuseppe-Savona line, has the 
necessary current available. The Milan-Monza-Lecco 
line, a feeder of the Valtellina Railway, is now being 
equipped for electric operation ; the power necessary will 
be furnished partly from the State power station at Mor- 
begno in the Valtellina, partly by the Adamello Com- 
pany. Finally, the electrification of the Florence-Bologna 
line, the so-called Porretta line, is being considered by the 
administration of the State Railways. __ 


NOTES AND MEMORANDA. 


Tuer Standards Department of the Board of Trade has 
decided to make the Metric Carat of 200 milligrams, and 
its necessary multiples and sub-multiples, standard weights 
in the United Kingdom. The order giving effect to this 
decision will, we understand, probably be issued before 
the end of the year. 


AccorDING to a report on the chemical industry of 
Norway during 1912, the total electrical energy consumed 
in the various industries had increased from 262,098 kilo- 
watts in 1911 to 370,000 kilowatts in 1912, over half of 
which was used in the electro-chemical industries. In 
the production of atmospheric nitrates alone 107,000 kilo- 
watts were consumed, and during 1912 this branch of the 
industry experienced a very prosperous time, in the face 
of a particularly strong demand, and the high prices 
which were ruling. The exports of calcium carbide rose 
to over 64,000 tons during the year, and the export of 
cyanamide to 13,892 tons. 





Borne holes in jigs, fixtures, &c., on the miller to within 
0-001 in., with a non-adjustable boring bar, is a tedious 
job that may be simplified by pursuing the following 
method, says a writer in the American Machinist :—‘ Take 
the cutter of the boring bar and have it so that it will slide 
freely in the bar. We will say, for instance, that the hole 
has to be bored to lin. and that it is now 0-98in., leaving 
0-02in. to come out, or 0-Olin. on a side. Loosen the 
set screw that holds the cutter, move the table away from 
the cutter 0-Olin. on the cross slide until the cutter is just 
inside the hole. Now, with a piece of pin wire, push the 
cutter up against the side of the hole ; withdraw the cross 
slide ; tighten the cutter, reset the table to its proper place, 
and you will take out exactly 0-02in., without having to 
caliper it.” 


In the working of large power stations with very 
heavy outputs the use of reactances for limiting the output 
of power on the occasion of an accidental short circuit has 
become an important question. Such coils are subjected 
to very uncertain forces ; they must be without iron cores 
to avoid the effects due to saturation, they must be capable 
of withstanding severe mechanical stresses, and there are 
many other considerations to be taken into account owing 
to the uncertain nature of the work they have to perform. 
The coils built by one of the large electrical firms are wound 
on wood supports, which are bolted to a cylindrical con- 
crete core, and usually consist of three layers. Bare 
copper cable is used, and the insulation depends on the 
spacing between the turns. With the normal current 
there is usually a 6 per cent. drop between the terminals, 
though in certain cases this drop has been 2} and in others 
10 per cent. 


GRAPE seed oil is prepared in certain parts of France, 
Italy and Germany. That obtained cold -from the first 
pressing is palatable ; the oil obtained by pressing and heat- 
ing, and that extracted by means of solvents, have a dark 
colour and a bitter taste, and after being purified by con- 
centrated sulphuric acid and cleared with bone black. are 





used for lighting purposes and in the manufacture of soap ; 
and, on account of the small cost, would, it is said, be a 
good substitute for the expensive oils used in the textile 
industry. Apart from the uses mentioned, and because 
some of its chemical properties are similar to those of castor 
oil, grape seed oil has suggested itself as a substitute for 
castor oil in the preparation of compounds used in the 
manufacture of red colours. It may be estimated that, 
on an average, the fresh refuse of the grape contains 25 per 
cent. of seeds. According to the variety of the grapes and 
their degree of ripeness, the quantity of oil which can be 
obtained from the seeds varies from 6 to 20 per cent. 


EXPERIENCE in European countries and investigations 
carried on in the fuel testing plant of the Geological 
Survey at St. Louis, and later by the Bureau of Mines at 
Pittsburgh, have demonstrated clearly that lignite may be 
successfully briquetted without the use of any additional 
binding material, and that for the anthracite, semi- 
anthracite, bituminous, and sub-bituminous coals the most 
satisfactory binders are coal tar pitch, gas tar pitch, and 
asphaltic pitch, or inexpensive mixtures possessing cement- 
ing and practically waterproofing qualities. Of the 19 
plants in commercial operation during 1912, 10 used as a 
binder coal tar pitch or compositions in which it is the chief 
ingredient ; one plant used asphaltic pitch; two used 
water gas pitch: four used mixed binders, the composi- 
tion of which is not made public ; and two (one operating 
on peat and the other on carbon residue) used no binder. 
From this it is seen that the plants using coal tar pitch as a 
binder exceed in number all the others put together. 
Inorganic binders, such as cement, have not given satis- 
factory results, for although they may be efficient in 
cementing qualities they have the serious objection of 
increasing the ash and of adding nothing to the combustible 
matter in the fuel. 


A PAPER on “The Design and Economy of Diesel 
Engines ”’ was read at a recent meeting of the Association 
of Engineers-in-Charge by Capt. H. Riall Sankey. The 
author compared the cost of running Diesel engines with 
other prime movers, and pointed out that the condensing 
steam engine can, for short periods, give as much as 
50 per cent. above the rated power, while non-condensing 
steam engines and the Diesel engine can give 10 per cent., 
but the gas engine can usually only do its’ rated power 
for short periods, and about 85 per cent. continuously. 
Taking the case where an average lcad of 200 horse-power 
and a maximum of 300 horse-power for short periods is 
required, and the total running hours 3000 per year, the 
following total annual costs were given :—Non-condensing 
steam plant, £1445; condensing steam plant, £1056; 
oil engine, £1055; gas engine suction producer, £1006 ; 
gas engine pressure producer, £996 ; Diesel engine, £932 ; 
overtype superheated condensing plant, £879. In this 
connection interest on capital was taken at 5 per cent., 
and stores, labour, maintenance, repairs, and depreciation 
and fuel cost were taken into account. The costs per ton 
were taken as :—Oil, 42s.; coal for pressure producers, 
18s.;. coal for suction producers, 28s.; coal for steam 
boilers, 18s. Only 120 tons of fuel are required for the 
Diesel engine, while 1022 tons are required for the non- 





condensing steam plant. 





MISCELLANEA. 


AT a meeting of the Mersey Docks and Harbour Board 
recently a minute of the Marine Committee stated that 
the new lightship Alarm had been placed on the Bar 
station at the entrance to the Mersey. Mr. J. E. Anderson 
said the vessel had a light of 14,000 candle-power, and was 
probably the most powerful lightship in existence in the 
way of light. She was in every way up to date, with oil 
engines to compress the air for her foghorns, which gave 
a greater sound than anything they had had before. 


GiveN the large number of public motor car services 
which are now running in Italy, the On. Sacchi, Minister 
for Public Works, acting in conjunction with the War 
Minister, has decided to utilise them, if necessary, for 
purposes of national defence. A mixed civil and military 
commission has therefore been formed with a view to 
regulating and utilising the new means of locomotion. 
The board has found that there are over twenty thousand 
cars to be requisitioned for mobilisation, and is now engaged 
in making a census of the benzine depots in the country. 


THE rapid progress of wireless telegraphy in Australia 
is shown by an official communication just issued by the 
High Commissioners. Of the £50,000 voted for the con- 
struction of a chain of wireless stations during the financial 
year ending June 30th, 1913, £40,000 has already been 
expended, and stations are now transacting business at 
Melbourne, Sydney, Fremantle, Adelaide, Hobart, Bris- 
bane, Thursday Island and Port Moresby. Other stations 
are practically finished at Cooktown, Rockhampton, 
Mount Gambier, Geraldton and Esperance, whilst there 
are still others in course of construction at Roebourne, 
Wyndham and Broome, and also Port Darwin. 


A NEw telephone cable is to be laid shortly between 
Marseilles and Algiers. The core, according to Electrical 
Engineering, will consist of seven copper strands, each 
0-8 mm. in diameter, with three layers of gutta-percha, 
weighing in all 52 kilos. per (nautical) mile. The resistance 
will be 9-2 ohms and the capacity 0-35 m.f. per mile, and 
the insulation resistance 300 megohms per mile. The 
armouring of the deep-sea portion will consist of sixteen 
2-5mm. steel wires, that of the intermediate cable twelve 
4-5 mm. steel wires, that of the coast section ten 7 mm. 
steel wires, and that of the shore end, twelve 4 mm. steel 
wires. The cable will be laid with 4 to 8 per cent. slack. 


H.M. VicE-consut at Leipzig reports that a recent 
investigation by the Russian Ministry of Finance proved 
that there was no branch of industrial enterprise 
in the Russian Empire in which German capital was not 
invested. There were considerable German investments 
in the gas, chemical and electrical industries, petroleum 
concerns, and also in the machinery and metal industries. 
In the ges industry, 71 per cent. of the capital is German 
money, whilst in the electrical industry the proportion 
rises to 85 per cent., and even this is likely to be increased 
in the near future, as the electrical companies will be 
obliged to enlarge their scope, and the necessary capital 
will be drawn from Germany. 


AN amusing example of a “ light that failed” is given 
by a contemporary. For four years the town of Ocos, in 
Guatemala, enjoyed the benefits of electric lighting, but 
now it has reverted to oil lamps, as its power-house 
has gone to sea! It appears that at the time indicated 
a vessel of the Cosmos Line was driven into the shallows 
near the town by a large wave, and remained imprisoned 
in the lagoon, but without being damaged. Some enter- 
prising person thereupon used the dynamos on board for 
lighting the whole town by electricity. The scheme was a 
great success, until a still more enterprising man came 
along in the person of the manager of a salvage company 
in Philadelphia. He undertook to extricate the ship 
from its awkward position, and succeeded. The leads 
were cut, the vessel went back to sea, and the inhabitants 
of Ocos went back to oil lights. 

A WRITER in the May number of Chamlers’s Journal 
lays down certain qualifications which a gun must possess 
to be capable of engaging aircraft. These qualifications 
are :—The gun must be able to shoot at vessels flying 
directly above it, must have an all-round field of fire and 
great rapidity and accuracy of fire, and possess consider- 
able mobility. It requires, too, in addition to many other 
things, special ammunition—a shell to leave a smoke-trail 
after it in its trajectory, and a fuse sensitive enough to 
act on the envelope of a dirigible or the wing of an aero- 
plane. Now, no piece at present used in the field or else- 
where possesses all these qualifications. One of the best 
weapons is a 3in. German gun, which has an all-round field 
of fire, and can elevate to 75 deg. Its vertical range is 
20,000ft., and it carries over land for about six miles. Its 
shell, which weighs 12 Ib., has a special fuse, and leaves 
a smoke trail after it. This piece hes a high velocity and 
fires thirty rounds a minute. It is mounted on a travelling 
platform, which can be carried about in an armoured 
motor car. The gun, platform, sixty shells, and six men 
weigh 4} tons. 

Ir five years ago anyone had suggested that the advent 
of a successful flying machine might lead to structural 
alterations in steamships, or, indeed, exercise any in- 
fluence on marine architecture, he would have been laughed 
at as a crank. Yet the development of the aeroplane, 
and especially that of the so-called hydro-aeroplane or 
water plane, is already inducing warship designers to 
equip vessels with suitable starting and landing plat- 
forms. This innovation is especially remarkable in the 
United States. It seems to be recognised generally by 
those responsible for natioanl defence that the hydro- 
aeroplane is likely to play a very important part in future 
sea warfare, and the small size of these flying machines, 
combined with the fact that they are capable of alighting 
with certainty on a predetermined area of small dimensions, 
makes it quite possible, says the Shipbuilding and Shipping 
Record, that the equipment of the super-Dreadnought 
of the near future will include one or more aeroplanes, 
together with a suitable landing platform. One may go 
further and suggest that a similar equipment will at no 
very distant date be considered necessary, or at least 
desirable, for large passenger vessels, as the value of an 
aeroplane in the case of such a disaster as that of the 
Titanic might be incalculable. 
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Engineering and Commerce. 


“ Wuat we have all to realise is that, just as much 
as steel and concrete, money is one of the things we 
have to deal with in engineering structures.” In this 
statement, made in 1911 in the course of the intro- 
ductory lecture of the series he has founded at the 
Institution of Civil Engineers, Mr. Frame Thomson 
formulated a truth which we have over and over 
again insisted on in these columns. Engineering is 
the application of science, of knowledge, to commercial 
ends. The engineer who is not “ out to make money ” 
or to save it will make nothing.. Whether it be a 
bridge or a highway, an aqueduct or a railway, 
a loom or a steam engine, there is always some 
monetary interest behind the work. This interest 
may sometimes be disguised, as in the case of a high- 
way, but it exists nevertheless. The community 
would not pay for the improvement of roads if good 
roads were not essential to their commercial welfare; 
and the engineer who can make the best road for the 
least money is he who gets the order. No great 
engineering work can be carried out wholly regardless 
of cost, and the real science of structural engineering 
is to do what is required with the least expenditure 
and of manufacturing 
engineering to produce for the lowest price the machine 
that will realise the greatest economy in use. 

There used to be, and indeed there still is, in some 
quarters a tendency to regard commercial questions 
as degrading and as detracting from the high ideals 
of the engineer. That old prejudice is disappearing. 
“<The object of these lectures,” said Mr. Frame 
Thomson, “‘ would be hopelessly perverted if they 
tended to lower the ideals of which every engineer is 
proud. On the contrary, it is my earnest hope that 
one of the results will be to impress upon you that 
permanent commercial and financial success not 
only may, but must, be based on the same principles 
of reliability, efficiency, and security that you apply 
in your technical work. To have a sufficient and 
intelligent understanding of the principles and prac- 
tice underlying the operations of merchants and 
financiers, so that where our work is precedent, 
parallel, or supplementary to theirs, we may adjust 
it to produce the greatest combined efficiency, is no 
discredit to an engineer.” This expresses a point 
of view that is becoming very generally accepted. 
For many years the schools and universities fostered 
the opposite view—implicitly at least, for they never 
taught the student that cost was one of the most 
important factors in engineering. But all that is 
changing, and in many of our big schools, and even in 
our oldest universities, the importance of a com- 
mercial training is recognised, and commercial lectures 
and classes are provided. But more has to be done, 
and the attention that is being directed to the subject 
by the Frame Thomson lectures will help to do it. 
British engineering, we may still claim with pride, is 
unsurpassed in the world. But British commercial 
methods as applied to engineering still leave some- 
thing to be desired. We lose markets and foreign 
orders, not because the material we can supply is one 
whit inferior to that offered by our competitor:, but 
because we will not apply ourselves to the com- 
mercial questions involved with the care they do. 
We have in mind at the moment of writing the case 
of the representative of a big foreign firm in one of our 
manufacturing centres. His acquaintance with the 
needs of the district and its development is astonishing. 
He knows the financial positions of all the firms ; 
he understands the work they are engaged on; 
he estimates correctly the rate at which. they will 
develop; and the moment when they will require the 
goods he sells. He is always on the spot just when he 








is wanted, and is prepared to offe: the thing needed 
at a price which will make it attractive. He studies 
his clientele with the care of a dry-fly angler in a chalk 
stream. He knows what fly to use, when to use it, 
and exactly where to put it. He is at once full of 
knowledge and sympathy. He recognises troubles 
financial or mechanical, and is ready with means of 
meeting them. He is resourceful and tactful, an 
honest dealer, and a good fellow. This is no ideal 
portrait, but it is an ideal to be followed. It is not 
to be won without training. This man combines a 
perfect knowledge of his own business with a sufficient 
knowledge of other people’s. That is what the engi- 
neer must have. He must know everything that is 
to be known about the practice and science of his own 
branch of engineering, and he must combine with it a 
knowledge of the requirements of his customers. To 
do that he must study commercial questions, for his 
customers, just as much as he, are trying to make 
money out of the goods he sells. We are not suggest- 
ing that the engineer need be a first-rate commercial 
man. If he is wise he puts himself into partnership 
with a man who is, and, whilst each knows something 
of the affairs of the other, each is paramount in his 
own. The engineer must know something of account- 
ancy and book-keeping, of company promotion and 
company law, and he must be intimate with the 
customs of the trades for which he works. He must 
know something of banking and understand the 
monetary systems of the world. If he has not these 
things himself, and cannot command them, he will 
find it difficult, if not impossible, to make his way 
as a manufacturer. If he be a civil engineer or a 
consultant, these things are quite as important to him, 
if he seeks to attain the highest position in his pro- 
fession, as they are to the makers of engines, dynamos, 
bridges, or ships. They give him that breadth of 
outlook which makes for greatness. 

On another page we have printed together sum- 
marised reports of the first three Frame Thomson 
lectures, those of 1911, 1912, and 1913, and we 
earnestly commend them to the attention of our 
readers, and particularly the younger men. The 
lectures are to be continued year by year, but they will 
now be special instead of general, and an expert 
will speak on each subject selected. Mr. Frame 
Thomson has done excellent work in instituting the 
series, and it only remains now for engineers to take 
advantage of the opportunity he puts before them. 
The need of some commercial knowledge is becoming 
more and more generally recognised, and we do not 
doubt that these lectures will do much to stimulate 
the search for it. 


Misconceptions of Propeller Action. 


Some of the suggestions made from time to time by 
theorists desiring to improve the efficiency of the screw 
propeller are fearful and wonderful to contemplate, 
not the least extraordinary feature being the fact 
that, in spite of the acknowledged difficulty and com- 
plexity of the problem, they often emanate from pure 
amateurs. But even among professional engineers, who 
presumably have made a more or less careful study 
of the question, there appears to exist a good deal of 
misapprehension as to the principles which govern 
the action of a propeller upon surrounding water, 
and upon the causes which modify the amount of 
thrust developed in relation to power expended in 
turning the propeller. It may be taken as axiomatic 
that thrust is the reaction communicated to the pro- 
peller shaft by the sternward momentum imparted 
to a stream of water in unit time by the propeller ; 
for a given thrust the greater the area of the stream 
acted upon the less the velocity imparted to it must 
be. Now, the screw impresses this sternward velocity 
upon the water, by reason of its rotation, and the 
pitch angle of the blades, and it is evident that there 
must be losses of power in relation to thrust deve- 
loped, due to the passage of the blades through the 
water and to the spiral motion imparted to the stream, 
which prevents the reaction from being wholly applied 
in the fore-and-aft direction, and these losses 
must be reckoned with. There is thus a _neces- 
sary and unavoidable loss of power in the propeller 
itself; in a good propeller this may be as little as 
30 per cent., but not 50 per cent., as is often stated 
when the shortcomings of the ordinary screw propeller 
are being enlarged upon. Fifty per cent. efficiency 
of ship, if that be meant, includes not only propeller 
losses, but also frictional losses of engines and of 
shafting, augmentation of resistance from deviation 
of stream lines by the propellers, and the additions 
to resistance of hull caused by shaft brackets and 
other excrescences. Thrust is directly produced 
by the action of propeller blades when driving water 
in a sternward direction, and an erroneous assumption 
often made is that the whole of the sternward velocity 
imparted to the water is impressed during its imme- 
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diate contact with the driving face of the blades, 
and upon this assumption the proposal is recurrently 
advanced that the blade surface should have a pro- 
gressively increasing pitch in the axial direction from 
the leading to the following edge, instead of having a 
truly helical shape. It has been shown, however, 
by experimental investigations that there is always 
a decrease of pressure in the water for some distance 
ahead of an advancing propeller, and an increase of 
pressure for some distance behind it, say, over a whole 
distance equal to about four diameters of the screw. 
It is evident therefore that the distance from the lead- 
ing to the following edges of a propeller blade, mea- 
sured in the axial direction, is but a small proportion 
of the whole region of disturbance, and that the 
acceleration of the water while in actual contact with 
the blade is only a fraction of the whole acceleration 
of the mass of the water acted upon; so an axially 
increasing pitch, except perhaps on very broad blades, 
is bound to produce a drag upon the rotation of the 
screw, and to involve a loss instead of a gain in 
efficiency. It is true that an ordinary blade of 
moderate thickness may really be considered to have 
an axially increasing pitch, because the actual pitch 
of the driving face is not the virtual pitch of the pro- 
peller, the water passing the blades divides along 
a line which represents a greater pitch than that of 
the driving face because of the thickness of the blade, 
but this is unavoidable, a certain section of metal 
being necessary. It has been proposed to make 
propellers with blades having a section which has 
both the driving face and the back of the blade 
curved, so that the metal shall be symmetrically 
disposed on each side of the line joining the following 
and leading edges, which line will then be the real 
pitch line of the propeller, but propellers made in 
this way, while they have appeared to be more easy 
of rotation, have shown a loss of thrust developed for 
a given power expended in driving them. It is 
probable that this idea of total acceleration of the 
water being imparted while it is passing over the 
blade surface, has given rise at various times to pro- 
posals that a single-threaded screw should be used, 
having a whole convolution of the helix, with pitch 
inc ‘easing axially from the forward to the after end, 
but from what has been said it will be seen that this 
is quite unnecessary to obtain a gradually increasing 
acceleration and only involves an increase of weight, 
with a large increase of frictional losses, without 
adding to useful thrust. Another misconception 
which has been a most fruitful source of error in screw 
propeller design is the idea that centrifugal action 
at the propeller causes water to be thrown off radially 
at the tips of the blades, thus dispersing it in other 
directions than the sternward one desired and absorb- 
ing energy which is lost as propelling force. From 
this idea has sprung a multitude of inventions, 
designed. to prevent the water from being so hrown 
off, such as blades with circularly disposed ribs, 
incurved blades, and surrounding casings; but in 
addition to the fact that none of these expedients 
ever has, or ever can, increase efficiency in actual 
practice, it has been clearly demonstrated experi- 
mentally that not only is the stream of water impelled 
in the sternward direction no greater in diameter 
than the disc covered by the screw blades, but in 
many cases it is even less. It is obvious therefore 
that the only effect such devices can have on a pro- 
peller is to increase surface friction, and this they do 
to a very considerable extent, with corresponding 
loss of efficiency. 

One of the commonest ideas prevalent, and fre- 
quently made evident by suggestions that are put 
forward, is that water near the centre of a propeller 
does not contribute adequately to thrust, because of 
a churning action at the root of the blades, the inclina- 
tion of the driving face to the direction of rotation 
being so much greater at that part than at the tips, 
and this error has led to the introduction of large 
bosses to fill up the central space of the propeller in 
order to prevent churning. That the conception is 
based upon a fallacy must be evident on short con- 
sideration, for the pitch of a true helix is the same at 
all parts, although the actual path of a unit of surface 
at the root is much shorter than that of a similar one 
at the tip; but a molecule of water at the root has 
imparted to it as much sternward velocity during one 
revolution of the propeller as one at the tip of the 
blade. It is obvious, therefore, that the ideal pro- 
peller should have no boss at all, but as this is practic- 
ally impossible, the best procedure is to keep the boss 
as small as possible ; quite the opposite view to that 
of those who advocate a large diameter of boss. It is 
clear that the boss, whatever may be its dimensions, 
must absorb power for its propulsion through the water 
and can exert no useful thrust, but as it is an indis- 
pensable necessity it should be limited to the smallest 
possible dimensions. 

Great benefit has been claimed from time to time 





for shapes of blade section which shall give the least 
resistance to rotation, and this feature has been 
investigated rather fully in America. Captain Dyson 
gives particulars of trials with many varying types 
of cross section, one of the most ingenious being that 
which gives to the leading half of the back of the blade, 
a pitch such that its pitch angle is equal to the angle 
represented by the real slip of the propeller. The 
idea is correct in theory, but in practice the blades 
had to be very thick and the entrance angle was too 
obtuse, which involved a heavy loss in efficiency when 
it was tried on a full-sized propeller. Asa matter of 
fact, no propeller has really been proved to be superior 
to that simple form which experience has evolved, 
and which is usually adopted—that is, a true helix 
for the driving face and a symmetrical section having 
a circular curve for the back of the blade. Much 
merit has often been attributed to blades shaped like 
a scimitar, or in extreme cases like a boomerang ; 
but apart from the fact that such shapes are more 
expensive to manufacture, they are not desirable 
to adopt, for they add to the stress:s at the root from 
centrifugal action, and are subject to change of pitch 
under thrust pressure, making the revolutions greater 
than would be expected from the datum pitch 
adopted. There is something to be said for the 
scimitar shape where the propeller works behind a 
stern post or shaft bracke; in close proximity, but 
there can be little inherent benefit in the shape per se. 
Coning of the blades is often claimed to be a great 
advantage, but the only adequate reason for the 
adoption of this design is a difficulty experienced 
in obtaining sufficient clearance between the tips and 
the hull at the required position of the centre of the 
boss, and coning often obviates this; the increased 
curvature may add a little to the strength of blade 
for the same thickness, but against this must be set 
the same disadvantage that scimitar blades have, 
namely, increased stresses at the root from the 
greater moment of centrifugal forces. Such a shape 
on high-speed propellers would prove to be a very 
real source of danger to the blades. 

The number of proposals for improved propellers 
which has passed through the Patent-office is legion, 
but in the great majority of cases the design is not 
based upon any recognised theory which will bear 
discussion. It is probable, therefore, that, all things 
considered, the conclusion must be arrived at that 
a screw propeller having a driving face of truly helical 
shape, a symmetrical section of blade, a diameter 
and area of blades correctly apportioned to the work 
to be done, and a boss as small as possible, will be 
the most efficien‘ instrument for screw propulsion. 
It is possible that a gain could be effected if the pro- 
peller were divided transversely into two parts, one 
right-handed and one left-handed, turning in opposite 
directions as in torpedoes, so that the spiral action 
imparted to the water by the forward half would be 
neutralised by that from the after portion, and the 
momentum would be imparted to the water in a more 
directly sternward direction than is now possible ; 
but this involves concentric shafting and practical 
difficulties too great to be lightly faced, though experi- 
ments made in’Italy upon a small vessel showed the 
gain in efficiency to be considerable. 


Light Railways. 


Ir all the light railways which have been approved 
by the Light Railway Commissioners since the enact- 
ment of the Light Railways Act of 1896 had been 
constructed the total mileage at the present time 
would amount to 2115, but it is improbable that the 
length which has actually been built exceeds one- 
third of that length. Indeed, at the end of 1909, when 
the mileage sanctioned was 2038, only 375 miles of 
line had been established on lands specially acquired 
for the purpose, whilst 326 miles had been laid on 
public roads, the former being worked mostly by 
steam power and the latter chiefly by electricity. 
The total length of these two classes represents 
about one-third of the mileage which had been sanc- 
tioned by the Commissioners by the end of 1909, 
although sufficient time had not elapsed for the Board 
of Trade to confirm the then more recent orders 
granted by the Commissioners. It is scarcely to 
be assumed that the ratio between the mileage of 
lines constructed and those approved has undergone 
any alteration in the intervening years owing to the 
final lapsing of many orders of which the powers had 
not been exercised within the stipulated period, and 
also in consequence of the comparatively few new 
applications for further orders. At any rate, the 
report of the Commissioners for 1912 does not give 
any figures, similar to those for 1909, relating to the 
actual construction which had been completed down 
to the end of that year. It appears, however, that 
77 miles of additional railway have been approved 





in the three years in question, and in these cases also | 


it still rests with the Board of Trade to confirm varioys 
orders appertaining to this mileage. The chief 
obstacle to the development of light railways in the 
past, according to the reports made by the Commis. 
sioners in former years, has been the financia! diff. 
culty of raising the capital required for procv-eding 
with the schemes. It seems, however, never {o be 
mentioned that the financing of light railways jy 
numerous cases would have been rendered such 
easier if the local authorities whose districts the pro. 
posed lines were intended to traverse had adoj:«d g 


friendly attitude towards the schemes inste::! of 
seeking to burden them with heavy charges for yoad 
widenings and other improvements, to say no‘hing 
of the attempted imposition of a purchase ' iuse 


similar to that obtaining in the case of tram ays, 

It is significant that the Light Railway (om. 
missioners, who for quite a number of years past |\ave 
repeatedly made recommendations in favour «! ay 
amendment of the Act of 1896 for the purpo:» of 
securing a considerable expansion in the wor: of 
light railway construction throughout the cowrtry 
as an aid to the development of agricultural and «ther 


industries, maintain an attitude of reticence with re ard 
to the possible effects of the Light Railways Ac: of 
1912. No consideration is given even to the important 


fact that the new Act extends from £250,001) to 
£750,000 the limit of the amount which may be 
expended for making special advances under Section 6 
of the Act of 1896. The omission is perhaps scar:ely 
surprising, judging from the paucity of Treasury 
grants in the past and the fact that in the twelve 
months ended with last December the only con- 
cession made by the Treasury was a conditional 
promise of a loan not exceeding £17,000 towards 
the cost of building a light railway in the county of 
York from Richmond to Reeth—Swaledale Light 


Railway. Apparently the Commissioners do not 
expect much improvement in the future, notwith- 
standing the three-fold augmentation in the limit 


of the advances. On the other hand, some scope is 
nominally afforded to the Commissioners in the matter 
of financial assistance in the sense that the Act makes 
them the Government department to consider appli- 
cations for advances under the Development and 
Road Improvement Funds Act. Such applications 
are to be sent by the Treasury to the Commissioners, 
who, after reporting on them, will in turn forward 
the applications and the reports to the Development 
Commissioners. It remains, however, to be shown 
whether the Development Commissioners will be 
more responsive to the requests by light railway pro- 
moters for financial assistance—and such applica- 
tions are fairly numerous—than the Treasury, if, 
indeed, the latter is not the final determining authority 
also in this matter. 

The Light Railways Act of 1912, as is tolerably 
well known, has proved to be exceedingly disappoint- 
ing to private enterprise, particularly to the advocates 
of trackless trolley systems. As proposed under the 
Bill, trackless trolley lines were to be considered as 
light railways, capable of being authorised by the 
Light Railway Commissioners. But owing to the 
determined opposition of the municipal and other 
local authorities the clause was expunged and _ pro- 
moters must continue to proceed by way of a private 
Bill. Not only so, but the powers of the Board of 
Trade have been extended with regard to light railway 
orders. The Board may, if it is thought that the 
proposals of a company should be submitted to 
Parliament instead of a light railway being authorised 
only by a departmental order, bring in a Bill for the 
confirmation of the order, and any petition against 
it may be referred to a Select Committee or Joint 
Committee of both Houses, when the petitioners may 
appear and oppose as in the case of a private Bill. 
But the municipal agitation which led to the drastic 
changes in the then Light Railways Bill also raised 
the whole question of the wear and tear of the roads 
by the proposed use of trackless trolley vehicles and 
the cost of road widenings, and it would appear as if 
the promoters of such schemes, whether companies 
or local authorities, are to have financial charges 
imposed upon them for these purposes. The Speaker's 
counsel informed the parliamentary agents of the pro- 
moters of the various Bills a few months ago that a 
general principle respecting compensation for wear 
and tear of roads belonging to outside authorities 
would have to be laid down, and some steps have 
already been taken in this direction by the Select 
Committee of the House of Commons over which 
Sir Ivor Herbert presides. For instance, in the case 
of the Chesterfield Corporation Bill, which proposes 
to authorise trackless trolley lines also over various 
main and district roads which are not controlled by the 
Corporation, the Derbyshire County Council has 
secured the insertion of a clause making the Corpora- 
tion liable for damage arising out of the extraordinary 
use of the roads, the damage to be assessed by arbi- 
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tration at the end of three years. The position in 
recard to the Rhondda Tramways—Railless Traction 
_ Pill has, however, been made more definite, as the 
oblivation has been placed on the tramway company 
to pay one-third of the capital expenditure of £4230 
to be incurred on road widenings by the Llantrisant 
Rura! District Council, but the sum is not to exceed 
nird of £4000, whilst at the same time the Com- 
mittee has decided that the company shall pay three- 
eighilis of a penny per car mile per annum for the 
mainienance of the roads. These instances tend to 
the basis ‘of the general principle which it is 
gouyiit to establish for trackless trolley lines. If, how- 
ever. the local authorities would co-operate with 
priv: ‘e enterprise, as is the case in certain other 
countries, the progress of light railway construction 
would be more rapid than is the case at the present 
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LORD KITCHENER’S REPORT ON EGYPT AND 
THE SOUDAN. 

Tue annual report of his Majesty’s Agent and 
Consul-General on the affairs of Egypt and the Sudan 
is a document that never fails to be of interest as a 
record of the revival of a people from a state of bank- 
ruptey and disorder to prosperity and settled govern- 
ment. Lord Kitchener’s report for 1912 describes 
the stage of development that has been reached after 
thirty years of British influence over the government 
of Egypt. 

paul 1912 the wars in which Turkey was engaged 
created a delicate situation for the representative 
of the Power that was occupying Egypt. A brief 
reference is made to this matter in Lord Kitchener’s 
report, enough to show that the situation was success- 
fully handled and the natural feelings of the natives 
of Egypt kept under control. The Nationalist agita- 
tion also had ceased to thrive in 1912. The knowledge 
that there was a strong man on duty, who could be 
relied upon to use his strength, should occasion 
require it, was sufficient to discourage such a move- 
ment. The only chance for the agitators was to 
contrive his removal, a conspiracy for the failure of 
which Egypt as well as England may be heartily 
thankful. 

There is no one who will deny that the 
material progress of Egypt during the last thirty 
years has been phenomenal, But the same cannot 
be said of the political progress of the Egyptian on 
his way to govern himself. Lord Milner, in his 
“England in Egypt,” pointed out that the policy 
of developing the capacity of the native Egyptian 
for ruling according to the methods of civilised govern- 
ment could be upset by native impatience ; and this 
prophecy has been fulfilled by the Nationalist agitator 
in late years more or less. The material wealth of 
Egypt depends on the cotton crop, and the cotton crop 
on irrigation and drainage. So Lord Kitchener has 
much to say under both these heads. The value of 
the cotton crop depends upon its quantity and quality, 
and also on the current prices in the cotton market, 
and these all fluctuate. The total yield of the crop 
is diminished by the ravages of the cotton and boll 
worms and by unfavourable weather; the quality 
‘f the cotton is injuriously affected by the use of 
inferior seed. Hence, ‘*The Cotton Worm and 
Boll Worm Commission”? has been formed to deal 
with these pests, and arrangements have been made 
hy Government for the production and distribution 
of improved seed. Demonstration farms also have 
heen established with the object of improving methods 
of cultivation. Advantage was taken of the visit 
of delegates of the International Federation of Cotton 
Spinners and Manufacturers’ Associations to obtain 
the advice of their expert spinners and to discuss 
cotton questions with the delegates. During the 
cotton crop season of 1912 the campaign against the 
cotton worm was very energetically conducted, 
with excellent results. The total yield is expected 
to amount to 7,500,000 kantars, nearly the same as in 
1910, when that figure was reached for the first time. 
The area under cotton was 1,700,000 feddans. 

The water supply available for the irrigation of 
this and other summer crops was made up of the 
natural discharge of the river, the contribution from 
the Assouan reservoir and a relatively small volume 
of water impounded by temporary dams in the two 
Nile branches near the sea. The reservoir, supple- 
menting the natural discharge of the river in 1912, 
was that formed by the Dam as originally built, 
containing 980,000,000 cubic metres of water. 

The reservoir capacity has now been increased to 
2.420,000,000 cubic metres by the greater power of 
storage obtained through the additions made to the 
width and height of the Dam. The opening ceremony 
of the work by which the reservoir has been enlarged 
took place on December 23rd last. The total cost 
of the work was £E.1,520,000, inclusive of £E.320,000 
lor expropriation and antiquarian research. 

Lord Kitchener mentions that a project is being 
studied for utilising the water power of the discharge 
‘rom the Assouan reservoir to produce artificial 
‘nanures and for other purposes. The drawback to 
such schemes seems to be the remoteness of the 
am from the places where power is wanted. 

The addition to the summer supply, hereafter 
obtainable on account of the increase to the capacity 





of the Assouan reservoir, has made practicable the 
reclamation of the waste lands in the northern zone 
of the Delta by providing an adequate supply of 
water for irrigation. But for these low-lying lands 
it is not enough to make provision for irrigation ; 
drainage also is a necessary condition for their 
reclamation. Consequently, the Egyptian Govern- 
ment commenced in 1912 a drainage scheme for the 
Delta of considerable importance, for which a sum 
of £E.480,000 has béen provided for expenditure in 
1913. 

Reference is made in the report to a proposal to 
construct a dam on the White Nile about 40 miles 
above Khartoum, “so that in case of dangerously 
high floods the White Nile supply may be temporarily 
cut off and stored for use in Egypt in the following 
summer.” It would be interesting to know more 
about this proposal and its object. Strange to say, 
the report does not refer to the important project 
for the irrigation of the “‘ Gezireh ’”’ above Khartoum 
between the Blue and the White Niles. 

One other matter with which the Public Works 
Ministry is concerned is worthy of special note. 
Lord Kitchener has been struck by the absence of 
roads suitable for animal and motor traffic, and to 
meet this need a “Main Roads Department ”’ has 
been formed to provide roads between the principal 
towns. Less than thirty years ago inspectors and 
others had to be content with donkey tracks, and 
accepted them as a matter of course. 

There are two noteworthy statements relating to 
finance made in the report. The Soudan subvention 
for civil purposes ceases after 1912. Peaceful de- 
velopment, undisturbed by political feeling, is bring- 
ing prosperity, and the Soudan is paying its own way. 
There has been a steady and uninterrupted growth 
of revenue from £E.35,000 in 1898 to £E.1,311,000 
in 1911. Cotton growing has proved a success, so 
that the execution of the Gezireh irrigation and other 
schemes should be followed by a marked advance in 
revenue. 

The other noteworthy statement refers to the 
State Domains. The Domains loan will be extin- 
guished in 1913, and the State Domains will revert 
to Government and be henceforward a source of 
revenue. 

The report is too comprehensive for references 
to be made to all its chapters in a limited space, but 
of legislative reforms two may be mentioned as 
being deemed important by Lord Kitchener. The 
‘* Five Feddan Law ”’ protects the small cultivator of 
5 feddans and under against expropriation of his land, 
house and farming utensils for debt. This measure 
has been much criticised, as is evident from the 
report itself, wherein answers will be found to the 
various criticisms directed against the said measure. 

The other legislative reform is that known as the 
** Cantonal Justice Law,’’ which establishes notables 
as unpaid magistrates for administering justice in 
petty cases within their jurisdiction of a few villages, 
and for settling small debts and disputes, thereby 
saving the fellaheen long journeys and fees which 
they can ill afford. 

A perusal of the report will show that the Govern- 
ment has given evidence of its paternal solicitude for 
the protection and convenience of the poorer classes 
of the community. 





INSTITUTION OF ELECTRICAL ENGINEERS. 
No, II.* 

THE resumed discussion on the group of papers 
dealing with railway electrification was almost 
entirely in the hands of the French experts. Monsieur 
Latour, the author of the paper on “ Single-phase 
Traction,’ gave what was practically a new contribu- 
tion, in which he elaborated many of the points 
raised in the paper itself. He made special reference 
to the question of interference with telephone 
working, of which there has been a good deal 
of experience in single-phase working. He dealt 
in some detail with the effect of harmonics and of 
the means adopted for eliminating or counteracting 
their effects. M. L. Gratzmuller also dealt at length 
with single-phase working, and was challenged by 
M. Parodi to give exact figures and examples. 

There was an interesting discussion on long-dis- 
tance transmission of electrical energy. On this 
subject Mr. J. S. Highfield first read a paper on 
‘“* The Continuous-current Thury System,” in which 
he described the plant installed by him in the western 
area of the Metropolitan Electric Supply Company, 
and dealt generally wit?: long-distance transmission. 
In presenting the paper, Mr. Highfield said that it 
was time the advantages of the Thury system were 
more fully recognised. It was hoped that the 
possible pressures would be raised to 300,000 volts, 
but it would be necessary to make an investigation 
as to the type of insulation to be employed at such 
pressures. He had been carrying out experiments 
at these high pressures, but owing to the temporary 
breakdown of the apparatus, was not in a position 
to make a statement on the subject. 

M. Thury opened the debate on this paper. He 
frankly admitted the limitations of his system, 
which had its best field in transmission over long 
distances. One special case in which it was of great 
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use was for crossing the arms of seas or rivers, 2nd it 
was an established fact that with the series system 
cable contractors were able to offer guarantees which 
were impossible in the case of alternating current. 
They had been able to increase the capacity of the 
single unit, and the pressure limit for a single com- 
mutator was about 5000 volts. He was much ‘in- 
debted to Mr. Highfield for what had been ddne in 
London in connection with the system. He thought 
it might be claimed for the series system that the 
difficulties were now practically all eliminated, and 
that it could be employed with confidence for large 
and important undertakings. There had been no 
trouble from electrolysis during the past seven years. 

Mr. J. F. C. Snell said that, while it would be 
demonstrated that the Thury system was capable 
of useful application for long-distance transmission, 
it ‘did undoubtedly have the effect of introducing 
difficulties at the generating station. The compara- 
tively small size of the generator units was another 
difficulty which had to be faced, and there were 
reasons why the units must always remain small. 
He had been considering the subject in connection 
with electrical supply in London. It would be re- 
called that some years ago there was a proposal to 
establish power stations in the coal district nearest 
London and to transmit the power to the Metropolis. 
Taking Mr. Highfield’s figures, the capital cost 
for a cable 100 miles in length would be, roughly, 
£10 per kilowatt, excluding the cost of way- 
leaves—no inconsiderable factor. The load factor 
might be taken at about 30 per cent. The only 
reason for having the power station‘at the coalfield 
was the saving in the cost of coal, which might be 
taken at 7s. per ton, and he had worked out the saving 
on such a scheme to be about .029d. per unit, but 
there were various other items to be taken into account 
which would wipe out that saving. It would be 
interesting to watch the development of the Thury 
system in the western district of London. 

Mr. Roger T. Smith drew attention to a possible 
field of application of the system in railway work. 
There was alongside all railways a narrow strip of 
ground varying in width which was used for purposes 
of electrical transmission. It was surprising how 
difficult it was to carry a high-tension three-phase 
line any considerable distance alongside a railway, and 
on the Great Western Railway near London it had been 
found an impossible task, owing to the narrowness 
of the space available at certain points. The series 
system was not affected in the same way, and there 
seemed to be an opening for it in railway work. 
The conditions appeared to be ideal—a long straight 
run for transmission, with all the sub-stations follow- 
ing one after the other, and it would be quite possible 
to have a transmission system of 100 miles with all 
the sub-stations linked up. The size of unit available 
was exactly what was required for railway work. 
Mr. Highfield had shown that transmission over 
100 miles with two wires on the series system was a 
little more economical than with six wires overhead, 
and if the earth was used as a return there was not 
the least doubt, from the economical standpoint, of 
the advantages of the Thury system. It had been 
shown by the working of the sub-station at Hanwell, 
which was a part of the western London scheme, 
that there was no interference with the most delicate 
railway apparatus. He hoped to be able to make 
experiments with transmission on this system. 

Mr. Jenkin said that with older systems built up 
piecemeal, when the time came for line extensions 
the old cables were not of sufficient section to supply 
power over a wider area. With a cable of uniform 
section, as in the Thury system, extension became 
quite a simple matter. 

The discussion terminated with a cordial vote of 
thanks to Mr. Highfield and M. Thury. M. Leblanc 
then presented his paper on “‘ Three-phase Current,” 
but owing to the length of time occupied with the 
presentation of this contribution, which was in 
manuscript only, no‘ time was available for the 
discussion. 

At the concluding session on Saturday last there 
was a lecture by M. Claude on “ Lighting by Means 
of Vapour Tube Lamps,” a lecture by M. le Com- 
mandant Ferrié on “‘ Applications of Wireless Tele- 
graphy to Time Signals,’ and a paper by Mr. W. 
Slingo (G.P.O.) on “‘ The Application of Mechanical 
Devices to the Assistance of Manual Operating in 
Telephone Exchanges.” 


Commandant Ferrié pointed out in his paper that 


The Paris International Conference decided that from the 
Ist July, 1913, the sending of the signals shall be made in a uni- 
form and entirely automatic manner by all the radio-telegraphic 
stations undertaking the service at pre-determined times 
(differing for each station), the wave l-ngths also being uniform 
(2500 m.). The Eiffel Tower, which was chosen as the centre 
of the International time service, will send its signals at 10 a.m. 
and at midnight. In each of these stations the scientific time 
signals sent each evening by the Eiffel Tower will be received, 
and compared with the beats of the master clock of the observa- 
tory with which the station is connected, and on each occasion 
the time of the first beat will be worked out from the master 
clock. As the Eiffel Tower sends, after the ordinary night 
signals, figures indicating the time of the first scientific signal 
preceding the latter, each of the other radio-telegraphic time 
stations will know the amount of correction to be applied to its 
own time, and will thus be able to take this correction into 
account for the next subsequent emission of time signals. 

This practical standardisation has many advantages, especially 
for mariners sailing within the zone of action of two stations or 
passing from one zone to another, as they will no longer, as now 
happens when checking their chronometers, suffer from the 
uncertainty that arises due to two stations emitting signals which 
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differ by half a second or even more. The same method also 
enables land surveyors and astronomers to compare to an | 
accuracy of one-hundredth of a second the time measuring 
instruments placed at two or more points of the earth’s surface 
within the zone of action of the same station, and thereby con- | 
siderably facilitates the determination of differences of longitude. | 

It has already been possible by means of wireless telegraphy 
to determine the differences of longitude between Paris and the | 
following places :—-Brest, Bizerta, Brussels, Algiers, Toulouse, 
and Nice. In the delimitation of the Franco-Liberian and | 
Franco-German frontiers in the Congo now being carried out 
use is made of wireless telegraphy for the determination of the 
longitudes. Numerous points have been determined in the same 
manner in Morocco by the Army Staff by using solely the 
seientifie signals emitted nightly from the Eiffel Tower. It is 
easy to foresee the important services which this method will 
ultimately render in the surveying of Central Africa and of 
similar parts of the globe which are difficult of access, and where 
ordinary surveying methods cannot be used. 

When the large wireless systems now under consideration by the 
Great Powers, and especially by France, Great Britain, and the 
United States, have been established, it will be possible for the 
continents to be connected with great accuracy, and also to 
include some of the more distant islands, of which a large number | 
are at present only imperfectly connected, and by means of wire- | 
less telegraphy to encircle the globe for the determination of the 
differences of longitude between intermediate stations. 

France and the United States have already resolved to deter- | 
mineby means of wireless telegraphy the difference of longitude 
between Paris and Washington with the greatest accuracy now | 
attainable. Preliminary observations were made last March 
with the object of getting an idea of the difficulties of such a | 
determination, and of laying down a programme of final opera- 
tions. Notwithstanding the somewhat low powers available at 
the French and American stations (Eiffel Tower, 50 kilowatts ; 
Arlington, 60 kilowatts), and the great distance apart (6000 
kiloms.), it has been possible to make numerous observations in 
both directions in spite of the serious difficulties caused by the | 
powerful disturbances of all kinds which interfered with the 
tests. It was even possible on one occasion—one night out of 
twelve—to carry out a complete conversation between the two | 
stations. A first approximation of the difference of longitude, 
to an accuracy of a few hundredths of a second, will shortly | 
be published, after the completion of the astronomical calcula- | 
tions. Thé final observations will probably be made during the | 
winter of 1913-14. | 

It is interesting to note that in the case of long distances, such | 
as that between Paris and Washington, it is essential to take 
into account the time necessary for the transmission of the | 
impulse. On the assumption that the velocity is the same as | 
that of light, namely, 300,000 kiloms. per second, the time 
required’for the transmission of the signals from one station to | 
another is 0.02 of a second, which is not a negligible quantity. 

Special experiments are under consideration for the direct 
measurement of this time of transmission. Various methods 
will be employed, and among others the following :—Short | 
signals will be sent, alternately, per group of four, two each from | 
the Eiffel Tower and from Arlington, with the shortest possible 
intervals of time ; for instance, ten seconds between two con- 
secutive signals. These four signals will be recorded in Paris 
and in Washington by means of photographic galvanometers 
with a rapid and uniform swing, simultaneously with the vibra- 
tions of a tuning fork, which will be used to measure the time. 
It is probable that it will thus be possible to determine with 
aecuracy the one-thousandth of a second, and that this will 
enable the observers to determine the speed of transmission to 
two significant figures. This may lead to some interesting | 
results in connection with the respective effects of air and water | 
on wave transmission between the old and the new continents, 
since the velocities are functions of the index of refraction. 








NortH-East Coast INSTITUTION OF ENGINEERS AND SuHIP- 
BUILDERS.—-Upwards of two months ago, the Council of the 
North-East Coast Institution of Engineers and Shipbuilders | 
decided after much deliberation to form an Aeronautical Com- | 
mittee, it being considered that the study of aeronautics might | 
advantageously be coupled with that of engineering and ship- | 
building. At the same time negotiations were entered upon 
with the North-Eastern Aero Club, with the result that that 
hody has now become absorbed in the Institution. The Com- 
nittee is largely representative of the club that was, and the 
names are as follows :—The Hon. Sir Charles A. Parsons (Chair- 
man), Messrs. J. Duncan Hodgson, J. H. Holmes, J. Cusworth 
and C. 8. Vesey Brown, Professor Henry Stroud, Colonel R. 
Saxton White, Messrs. Gerald Stoney, J. Mitchell Moncrieff, 
4. H. Law and C. Ian Burrell. The objects of this Committee, 
among others, will be to arrange meetings for the discussion of | 
aeronautical questions, and generally to promote the study of | 
such among the members of the Institution. 
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| with magneto ignition and patented timing drive. 


| of the engine. 
| engine so as to allow of a gravity feed. 


| which drives a fan fixed at the back of a radiator. 


ARC WELDING PLANT. 


A SELF-CONTAINED are welding plant has recently heen 
constructed for a continental firm of engineers and ship- 
builders by the Parsons Motor Company, Limited, of Town 


ing engraving, and, as will be seen, it is compact in design, 
and is so constructed that it can be readily moved about 
from place to place. 

The engine has four cylinders, and is of 28 horse-power. 


It is illustrated in the accompany- | 


It is of the Parsons standard paraffin type, and is fitted | 


It also 
has an enclosed sensitive vertical type governor, which is 
driven by enclosed gears at the forward end. This governor 
is said to regulate the speed within a very small fraction 
over 1 per cent. 
of the makers’ pumps, which is fitted at the forward end 
The fuel is carried in a tank above the 


The dynamo shown in the engraving is of the Holmes 
type, and is designed for an output of 250 ampéres at 65 
volts. The necessary instruments, switches, resistance 
fuses, &c., are also provided. 

At the commutator end of the dynamo there is a pulley, 
The 
makers claim that so ample is the cooling surface provided 


| in this radiator that when the fan is running the water 


never boils even on long runs at full power, and in spite of 
the fact that there is no reservoir space beyond that in 
the radiator itself. 








A TINTOMETER. 


In connection with mechanical filtration plants it is 


| desirable that the attendants should be able to see at a 


glance and at all times the colour and turbidity of the 
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opper 


The cooling water is circulated by one | 


| is conveyed by y%in. copper tubes fixed to the w 





Waterworks. It has been designed by Mr. Fred. J. Dixon 
A.M. Inst. C.E., the Water Engineer to the Board, and jg 
fixed in the filter house close to one of the windows, It 
is connected with the inlet of the unfiltered water maj), 
and the outlet of the main for the filtered water. Th, 
unfiltered and filtered water passes continuously through 
glass tubes 2ft. long so that its condition can bo readily 
observed. As the chemicals consisting of lime and 
aluminoferric have to be injected into the untiltereq 
water previous to filtration small ram pumps driven by 
water motors are used, and if at any time the pumps are 
not: injecting the correct proportion of chemicals the result 
will be seen in the filtered water passing through the glass 
tubes. The apparatus illustrated is for two distinct 
supplies and has therefore four glass tubes. The water 
derside 
passes 
‘ide of 


of the front plate near the eye-piece, whence it 
through the glass tubes to an outlet on the under 











TINTOMETER 


the back plate of the apparatus and then through copper 
tubes and plug taps into a lin. waste pipe. The appliance 
comprises the four clear glass tubes 22}5in. long by 2in. 
diameter internally fixed into the solid brass front and 
back plates, which are kept in position by five gun-metal 
tie rods fin. diameter. The glass eye-pieces are secured 
by gun-metal nuts in the front and back plates, being held by 
milled caps and india-rubber rings, a water-tight joint being 
made between the glass tubes and plates by a cone-shaped 
india-rubber ring, which can be adjusted by a milled cap 
Between the eye-pieces and the glass tubes in the front and 
back plates a clearance of jin. is allowed for the inlet and 
outlet pipes, and on the front plate four gun-metal air 
cocks are provided, one to each tube, in order to permit 
of the expulsion of all air from the tubes. The result is 
a solid column of water 24in. long, which is the usual 
standard for testing as to colour and turbidity. The 
appliance is made by James Carter and Sone, of Staly- 
bridge. 








EAST INDIAN RAILWAY COMPANY. 


WE have to express our regret that, owing to a difficulty 
in identifying the photographs, the illustration of the 
interior of Indian railway coaches which appeared in our 
issue of April 11th were wrongly stated to represent 
Great Indian Peninsula stock, whereas they show coaches 
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DIXON'S TINTOMETER 


water before and after treatment. Anappliance, illustrated | of the East Indian Railway Company. We offer Mr. 
on this page, called a tintometer is in use in connection with | C. G. H. Danby, carriage and wagon superintendent ol 
the two large mechanical filtration plants belonging to the | the East Indian Railway Company, our apologies for the 
Ashton-under-Lyne, Stalybridge, and Dukinfield (District) | mistake. 
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STUDIES IN THE COLD FLOW OF STEEL.* 
By PERCY LONGMUIR, M. Met. (Wortley, Sheffield). 


paver dealing with some aspects of wire drawing was 
resented at the last meeting of this Institute, and the present 
ses represents further work in the same direction. Owing 
agra cemplexity of the changes induced by cold flow, results 
< only be presented after repeated confirmation, Possibly 
ee ther field of metallurgical research stands in such need of 
ae ed confirmation as that of studies in cold flow. A good 
iJlJustration of this lies in the generally accepted view that the 
density of metals is increased by cold work. Thus Brunton} 
has shown that :——** It is possible to increase the specific gravity 
r -teel to 7.998 from 7.768 by cold work, and when it reaches 
ae point and is again subjected to a crushing action by pulling 
through a die, it actually gets lighter, showing that it is im- 
jossible by this means to make it more dense. 


A 


repeat 


coe ie ‘ | 
in 1904 Kahlbaum showed a loss of density in platinum due 


to drawing, and one set of results are as follows : 
Specific gravity. 
Rolled and forged rod, 3 mm. diameter . 21.4814 


Wire, cold drawntolmm. ..) .. ws... -s 21.4196 
.. annealed three minutes at a white heat = .. 21.4314 
cold drawn to0.7mm.,. .. .. «.. «., 21.4181 
annealed three minutes at a white heat = .. 21.4314 

cold drawn to0.4mm... .. .. «.. «. 21.4142 
annealed three minutes at a white heat .. 21.4308 


Goerenst quotes various authorities, and shows that ‘* more 


recent experimental evidence supports the view that the density 
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of cold-worked metals is increased by annealing—that is, by 
the change into the soft condition.” 

With steels the initial difficulty lies in obtaining repeated 
vonfirmation, and, although this may be due to varying errors 
in determination, there is still a range of variation due to sources 
outside those of experimental error in method. 

The work done in this section has not proved conclusive. 
and no definite rule has been found. Various classes of steel 
of varying carbon content have been tested at different stages 
of drawing, from 5-gauge rod to 25-gauge wire, and in the 
absence of over-drawing there is an apparent tendency to 
decrease in specific gravity as the wire is diminished in size | 
by drawing. Further, the increase in maximum stress values | 
due to cold work is not necessarily associated with a rise in 
specific gravity. However, this aspect of the subject requires 
far more investigation than has hitherto been made before 
definite statements can be made. 


i. 

A series of steels have been drawn by successive reductions of | 
.00lin. from rod to fine-gauge wire. The original rods were | 
annealed, but no heat treatments were applied during drawing. | 
lhe analyses of three of the steels are : 

Steel No. 1. Steel No. 2. 
Per cent. Per cent. 


Steel No. 3. 
Per cent. 


Carbon SS ae 
Manganese . . 0.89 Cer... os Wave 
Silicon 0.06 .. OOee. 5. OF 
Sulphur ‘is 0.103 .. 0.039 .. .. 0.085 
Phosphorus 0.307 . 0.050 . . 0.046 


After annealing in the rod these steels were drawn down 
by successive reductions of 0.00lin. until they would not admit 





* Tron and Steel Institute. The paper contains a number of repro- | 
duetions of micrographs which we do not print. 

+ Journal of the Tron and Steel Institute, 1906, No. II. 

} Ibid., 1911, No. TI. 


CURVE No. 1 





| the maximum stress values of the three steels are shown at each 
| stage of cold drawing. The chief interest here lies in the fact 
| that no real breaking-down point is indicated in any of the steels. 


| the fracture. 


| follows, and further the three steels do not give widely dissimilar 


| successively small stages. 





of further cold flow. Details of Nos. 1 and 2 have been pre- 
viously published by the author§, but, taking the three steels 
together, the effect of cold work in successive small increments 


may be summarised as follows :— 


Tensile Tests. 











| | &. lg | &§ S 
esi w» | 67 cs + 
| | sSeslbs2@s| Su Sa 
om — il s = 
| No. | Condition. 2 B5)5 $a7| S28 | $88 
| S&e|/kesg] soN | Say 
| | Bsc @| enon io} = = 
geals"s"| 85 | 3 & 
| | a : | Be, --j 
= | Annealed rod, 0.201in. = 35.98 | 31.15 | 67.82 
Wire,0.072in. .. ..| 98.7 75.63 | 2.0 41.46 
| Wire,0.024in, .. ..| — | 112.0 | 274 — 
| 
| 2 | Annealed rod, 0.214in, = 43.48| 16.9 | 54.87 
| Wire, 0.072in. .. ..| 92.3 | 90.0 | 2/0 | 19.57 
| | Wire, 0.056in. .. ..| -- | 100.0 4.56 
} 
i 8 | Annealed rod, 0.212in. —_— 50.87 16.55 45.89 
| Wire, 0.072in. .. ..| 88.1 | 104.0 1.5 3.24 





| en 


As the 0.89 per cent. carbon steel (No. 3) could not be drawn 
beyond 0.072 or 15-gauge without heat treatment, the corre- 
sponding values for Nos. 1 and 2 are included. This com- 
parison table is of considerable interest ; for example, a steel 
containing 0.1 per cent. sulphur and 0.3 per cent. phosphorus 











E No. 3. 


Swain Se 


by cold flow alone admits of an initial maximum stress: value 
of about 36 tons per square inch being raised to the high value 
of 112 tons. This class of steel is largely used in the form of 
drawn bars or wire for use in automatic lathes for the rapid 
production of machine details. Although so largely used, and 
in spite of the admirable flow illustrated here, the steel is not 
safe as regards resistance to suddenly applied loads. 

Steel No. 2, which is normal as regards analysis and contains 
0.48 per cent. carbon, has its stress value raised by cold work 
from about 43.5 to 100 tons per square inch. 

Steel No. 3 shows a nearly corresponding increase, and it is 
an interesting fact to note that the final effect of cold work, 
as judged by tensile tests, does not materially differ in the case 
of three steels very dissimilar in composition. Intermediate 
effects are shown in Curves I, 2, and 3. Taking Curve | first, 


Curve No. 2, whilst more erratic than No. 1, still shows that, as 

far as reduction of area after fracture by tension is concerned, 

there is still no sudden breaking-down point. With maximum 

stress values the increments fall on a more or less gradually 

inclined line, and a very similar remark is applicable to the com- 

paratively steady decreasing values in reduction of area after 
e 


These features are not shown in Curve No. 3, for the elonga- 
tion after fracture rapidly falls and then becomes almost steady 
irrespective of further cold work. It will be noted that with 
each steel after passing a certain point a nearly straight line 


values. 

It should be noted that fhe foregoing do not represent com- 
mercial conditions of drawing, the reductions per pass are 
slight and the results obtained represent the effect of flow in 





§ Journal of the Iron and Steel Institute, 1912, No, LL. 





II. 


Steel No. 1 shows that the presence of appreciable percentages 
of sulphur and phosphorus do not retard flow. The effect 
of various elements have been examined, but for the present it 
will suffice to give an illustration from a silicon steel drawn under 
commercial conditions. Silicon, when present in a steel in 
ranges varying from traces to 2.5 per cent., does not materially 
affect flow providing annealing and cleaning conditions are 
suitably modified. The following steel contains, in addition to 
silicon, an appreciable amount of aluminium :— 


Steel No. 4. 


Per cent. 


Carbon Ta Lit aie, nde wae ke . eee 
p SR at oe Se ae re rae 
Silicon Sed gael aigie y Hiaa eta tat 1 
Mase” Van lant es ee ee CE 
Phosphorus Sac walgls ere occu 1h Sia an cae 
Aluminium oe 0.75 


The flow effects as judged by tensile tests at each stage vf 
commercial drawing are shown in the following table :— 
Steel No. 4. 














Gauge. = Tensile tests. 
= ee 
“2 am |as |}! 3I 
2 Fe $e \s8¢ 5 Ag ;E| State of wire in 
5 2 a= |8S"| gesi see process. 
3 |S |) |geg\ 28a! sge! 
= & S2°\| 26 |e Xi 
g |RE [me ig *| 
& s = 1 
4 — | 50.26 18.75) 56.74| Rod. Asannealed. 
} | . Cleaned and blued. 
4 ¢ 0.04 | 68.82) 6.00) 44.25) After first hole 
6 —_ | 40.00) 27.50 | 60.07} As annealed 
6 7 | 0.016) 48.14) 9.00) 60.00) After second hole 
7 9 0.032] 59.36) 5.50) 50.69| After third hole 
9 — | 40.00) 25.00) 54.43) As annealed 
9 11 0.028] 59.00! 6.00] 29.41| After fourth hole 
11 13. - 0.024) 61.00; 3.00) 22.32) After fifth hole 
13 - — | 41.00) 21.20] 76.66] As annealed 
13 15 | 0.020| 56.00! 5.00] 67.60] After sixth hole 
15 17 0.016} 65.00) 4.00) 61.20) After seventh hole 
17 — | 44.30) 23.50) 80.00) As annealed 
17 18 0.006) 53.00) 2.25) 53. 33 After eight hole 
18 20 | 0.012] 74.50! 2.70! — After ninth hole 


| 





The levelling up at each annealing stage is worthy of note, 
and in the stages indicated drawing may be readily carried 
down to 34-gauge. Wires of this composition possess a higher 
permeability for magnetism than pure commercial iron. 

Electrical resistivity is also increased by the presence of 
silicon and aluminium, a fact of value in stifling eddy currents 
and consequent loss of power to the magnet. A typical re- 
sistivity value of Steel No. 4 in 5-gauge rolled rod is 40 microhms 
per cubic centimetre. This value is slightly increased by cold 
work, and the finished wire will vary from 43 to 45 microhms 
specific resistivity. 


iil. 


In commercial wire-drawing and cold-rolling practice the 
steels employed range in carbon from traces to about 1.6 per 
cent. The higher ranges are usually limited to crucible steels, 
and, according to carbon content, the drawn wire is fashioned 
into dental or surgical instruments, hand or machine sewing 
needles, sensitive springs, fine tools, &c. The properties 
required in the wire are ease of machining, allowing ready mani- 
pulation into finalform. The properties required in the finished 
articles are essentially those imparted by the presence of carbon 
—that is, keen cutting edges, penetration, spring and elasticity 
in the tempered condition. These features give rise to an 
important difference in drawing practice in that crucible steels 
are always drawn by comparatively light draughts and with 
frequent annealings. This results in comparatively low tensile 
values being reached during the drawing stages, cold work not 
being carried so far as in the case of mild Siemens or Bessemer 
steels. A further point arises from the fact that steels contain- 
ing appreciable free cementite must of necessity be worked 
down in easy stages. This will be referred to later; for the 
present it is well to note that with high-carbon crucible steels 
two features demanding care are :—(1) The avoidance of super- 
ficial oxidation ; (2) the avoidance of a precipitation of free 
carbon. 

Surface oxidation of carbon is important, for under these 
conditions it is obvious that the requisite surface hardness will 
not follow quenching. On the other hand, when cementite 
has been decomposed into free carbon and ferrite the wires will 
not go through later automatic processes with regularity. 
For example, in needle pointing those wire lengths containing 
graphite wear down with great rapidity as compared with lengths 
free from graphite. Hence on assembling variation in length 
is found and the short lengths are invariably graphitic. 

A series of crucible carbon steels were prepared and put 
through the usual wire-drawing processes applicable for this 
class of steel. The analyses are :— 





| 


Steel Nos. 





| be 6. 7. 8. 9. 10. 
ae 1 

'Per cent.,Per cent.|Per cent. Per cent. Per cent. Per cent. 
Carbon 0.10 0.26 | 0.75 1.07 | 1.22 1.47 
Manganese 0.11 0.25 0.21 0.24 0.31 0.31 
Silicon -+| 0.056 0.041 0.100 0.115 0.061 0.061 
Sulphur ..| 0.023 0.022 0.020 0.019 0.023 0.023 
Phosphorus | 0.026 0.024 0.019 0.022 0.019 0.019 








An examination of the tensile results obtained during the 
various operations illustrates the effect of comparatively 








steady flow on a series of ascending carbon steels. These 
results may be summarised as follows :— 
= e./|] sg Sod fae 
&, | 82 |S. | g.3| Eee 
Condition. ee Es! ges | 388) SF 
2 3 3 Z ‘- = oN 5 Se Som 
sé2 1 35 soe 
S i *e*| Se eg "a 8 
Rolled rod _ 23.0 38.0 73.33 35 
Annealed rod .. .. 0.10 21.0 43.75 -6 39 
25-gauge wire .. .. — 46.23 3.9 24 
Rolled rod tie aa be we 31.0 33.85 57.57 17 
Annealed rod .. .. | 0 26 24.0 36.9 72.8 37 
25-gauge wire .. —_ 46.23 3.9 —_ 42 
Rolled rod le ee = 50.5 16.7 36.8 6 
Annealed rod .. ..| 0.75 35.0 25.9 59.7 23 
25-gauge wire .. - 52.14 4.8 _ 2 
Rolled rod hernias : 62.73 9.85 14.8 3 
Annealed rod .. ... 1.07 39.75 | 25.0 51.73 20 
25-gauge wire .. —_ 60.0 5.0 30 
Rolled rod ae — 53.78 | 13.9 14.8 5 
Annealed rod .. .. 1.22 41.0 15.2 51.73 16 
25-gauge wire .. .. —- 60.0 6.0 —- 32 
Rolled rod Rete - 56.4 4.15 14.8 2 
Annealed rod .. .. 1.47 41.75 10.75 14.8 5 
25-gauge wire ..  .. _ 60.0 7.5 — 22 
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From 0.75 per cent. carbon onwards the maximum stress 
values do not differ materially from those of the rods as rolled ; 
however, the comparison should be made against the annealed 
rods and the difference is then more marked. In the high- 
carbon ranges the greater number of twists in the finished wire 
is noteworthy. 


Iv. 

The exhaustive researches of Beilby show that the polished 
surface of a specimen of metal indicates that it has passed 
—- a state in which it has possessed the mobility of a 
iquid.* 

The skin of a drawn wire, é.e., that portion which has been 
in actual contact with the “ bearing” ot the wortle plate, 
exhibits certain evidences of polishing action. From a very 
close study of this surface effect the author hes th lusion 
that the analogy with the mobility of a liquid cannot be sustained. 
There is certainly room for wider and more detailed investiga- 
tion; but so far as the work has been carried as regards both 
skin and core effects, the conclusion reached is that the initial 
crystalline entity is never lost by cold work. So far as a fairly 
extensive experience goes, the perfectly vitreous or non-cry- 
stalline form has not yet been reached by cold work in the form 
of drawing or rolling. 

Up to a certain point the microscopical examination of cold- 
worked sections is satisfactory, but beyond this point it com- 
pletely breaks down. This aspect has been well expressed by 
Ewing in the May lecture before the Institute of Metals, 1912 :— 
** We want to know what are the ultimate particles of which a 
metal is composed, how these particles are arranged, and why 
they so arrange themselves ? To these questions the microscope 
is unable to give us anything like a complete answer ; and when 
we attempt to penetrate beyond the region in which we can 
accept it as a guide, we do so only by the help of such light as 
may be perceived by the eye of the scientific imagination.” 

ignoring for the moment ultimate structures and limiting 
the diseussion to microscopically visual crystalline effects the 
tirst feature of interest lies in the readjustment of structure at 
each annealing. Although heat treatment heals the effect of 
cold work, it must be noted that the crystals do not regain their 
original size, and that in spite of the frequent annealings there is 
a steady “fining” of the structure as the wire decreases in 
diameter. 

The crucible steels Nos. 5 to 10 have been closely examined 
at each stage of drawing and annealing, and the following notes 
are condensed from this examination and from the examination 
of other series. Steel No. 5, carbon 0.10 per cent., presents in 
the annealed rod the usual structure characteristic of ferrite, 
but by the process of flow the crystals are not only compacted 
and elongated but also become much finer. Further flow again 
elongates the ferrite. 

Steels with ascending carbon do not offer points of material 
difference until free cementite appears. Both pearlite and 
ferrite flow freely through the dies, but it is questionable whether 
cementite yields at all. The grains of cementite may be found 
under certain conditions with their longest axis in the direction 
of drawing, but the grain itself is not elongated by cold work. 
High carbon wires are utilised solely for their ability to take an 
intense hardness after quenching. When high-tensile strength 
is required this is reached by suitable manipulation in cold 
working rather than by high-carbon contents. 





v. 

Successful flow in steel demands an initially sound and uniform 
hot-rolled section. Segregation is dealt with later; but apart 
from this, the effect of pipe, blowholes, and porosity from the 
steelmaker’s standpoint, and of laps, bursts, and surface decar- 
burisation due to rolling operations, are factors of importance 
in the production of sound wire. Pipe is easily detected, but 
the result of blowholes are often fine streaks in the wire only 
found by microscopical examination. 

Surface decarburisation is a tangible defect that can be 
detected and coped with, but the presence of laps or bursts in 
* cracked ” wire often leads to extensive work before the source 
ean be found. In general, cracked wire may be a result of 
unsound steel ; lap in rolling, by which a portion of the surface 
is turned over upon itself ; or a burst, by which is understood 
# surface crack due to the section or to red-short steel. A lap 
is usually tangential to the surface of the wire, and often shows 
decarburisation, due to rolling in the scaled surface. A burst is 
often found running at right angles to the surface or slightly 
curved, and is not usually decarburised. The crack sometimes 
occurs for a comparatively short length along the wire, and in 
such cases is all the more difficult to detect. The fine cracks, 
which are not visible by ordinary means, can sometimes be 
revealed by allowing the bright drawn wire to stand for a few 
days in a warm room. The cleaning acids secreted in the crack 
gradually come out, and show up in a series of small brown 
stains along the length of the wire. Of course, the best general 
test for cracked wire is by alternate torsion when the crack is 
opened up. 

One other feature of vital importance to wire-drawers is 
the section of the hot-rolled rod. If an oval rod be drawn 
into round wire, it is obvious that two sides of the wire are sub- 
jected to excessive work ; and unless the drawing be carefully 
done, with frequent annealing, irregular and unsatisfactory 
wire will result. This is particularly evident when the wire is 
subjected to a torsion test, since the material does not absorb 
the torsion stress uniformly, and there is a strong tendency for 
the wire to break short. 

Cupping in wire may be caused by overworking or by segre- 
gated cores. Overwork may take the form of too great. reduction 
at one drawing, or, on the other hand, too many reductions 
without the intervention of annealing. The effect is that of 
internal rupture, and this when examined on a longitudinal 
section is shown to take the form of more or less < shaped 
fissures, the point of the < being in the centre of the wire, and 
pointing towards the direction of the flow. The result of this 
internal fissuring is that after drawing the slightest bend applied 
to the wire gives a characteristic cup and cone fracture. Over- 
working, or its equivalent, ineffective annealing, may be the 
source of this phenomena. 

In the case of steels 1, 2, and 3 comparatively high reductions 
of area in drawing have been shown without sensible deteriora- 
tion of the wire. It has also been shown that with high-carbon 
steels comparatively light draughts and frequent annealings are 
essential. Therefore, whilst in the case of a steel containing no 
free cementite large reductions are permissible, these reductions 
must be applied in successive stages, otherwise the core of the 
wire will be shattered. With steel No. 1 the initial reduction 
of area from a tensile test-piece of the annealed rod was 67.82 
per cent., whereas the rod by successively light drawings was 
reduced to good wire of 0.024in. diameter. This is equivalent 
to a total reduction of area in drawing of 98.7 per cent., leaving 
the wire still in good condition, and, subject to a heat treatment, 
capable of still greater reduction by drawing. 

With suitably proportioned reductions per pass the rate of 
flow from the surface skin to the centre is fairly uniform. There- 
fore between each stage of drawing the wire has a sufficient 
interval of time to accommodate itself to the new physical con- 
ditions acquired. However, when a heavy reduction is attempted 
at one pass, the outer skin flows at a far quicker rate than the 
central core. The result is that the slowly flowing centre has, of 
very necessity, to fracture in order to meet the conditions of 
the rapidly flowing exterior. These fractures start at a point 
in the centre and travel towards, but do not always reach the 
surface. The inclination of the line of fracture on either side 


* A summary of these ‘Tesearches is found in “ The | Hard and Soft 
States in Metals,” Journal of the Institute of Metals, 1911, No. II. 





of the central starting point is influenced by the fact that the 
wire is flowing forward, and this movement turns the fracture 
through an angle approaching 45 deg. 

During passage through the wortle these fractures do not 
necessarily reach the surface, for the reason that the zone of 
external flow is at an equal rate for a certain distance towards 
the centre of the wire. Therefore internal fractures usually 
end, owing to the rapidity of flow at the point where the differ- 
ence in rate between the centre and outside first begins to 
show. 

A further possible source of cupping lies in the contour 
of the drawing hole. That portion of the hole in the wortle 
plate known as the * bearing ”’ has been investigated, and results 
will be published later. For the present it will suffice to state 
that the contour of this bearing has a very decisive effect on flow. 
Taking an extreme case, if the bearing be of unsuitable form one 
of two things must happen when the wire is drawn through it :— 
(a) Internal fracture, or (b) the bearing will be destroyed. In 
other words, either the wire or the wortle plate must yield. 
If the former, cuppy wire follows, and if the latter, then the 
hole is ** pulled out ” and the resulting wire is not level ended. 

Cupping arising from segregated centres has been studied 
in many cases of what may be termed * natural ”’ segregation. 
These studies led to the preparation of artificially segregated 
centres by which an exaggerated effect could be obtained for 
the purpose of investigation. 

Mild steel billets, 3} x 3}, were drilled through the centre by 
a hole lin. in diameter. Accurately turned bars of entirely 
dissimilar steel were fitted into these holes and the composite 








with a lin. diameter turned bar, the analysis of outside and 
centre being :— : 
lin, diameter 


3tin. x 3}fin. mild central 
1 billet. irre 


stee et. crucible st : 
Per cent. Per cm 
Carbon 0.14 - 0.16 
Manganese 0.30... 0.82 
Silicon 0.028 .. 0.030 
Sulphur .. 0.028 .. ; 0.080 
Phosphorus SS Aes 0.097 


The hot-rolled rod was annealed, cleaned, coated, and blueg 
and then drawn three holes to Ll gauge. Again annealid, &¢, 
and drawn three holes to 17 gauge. Annealed, &c., and drawn 
three holes to 214 gauge, and after a further annealiny, Ko, 
drawn three holes to 25 gauge. ; 

From the tensile values obtained at each stage of « rawing 
ir is noted that the sulphur and phosphorus segregat« yields 
or flows more readily than the carbon segregate. 

The micrographic features of this series are not so interesting 
as those of the previous series ; but careful examination (cmon. 
strated the welding to be complete. 

As in the carbon segregate, the second set of tests represent 
drawing down as far as possible without the interven: ion of 
heat treatment. The rod was annealed, cleaned, coated. }lued, 
and drawn down further. The failure of the coat re: urded 
further drawing more than the fact of the segregated contre, 
The values shown in Table III. are of great interest, «nd as 
against carbon segregation it will be noted that no bre iking. 
down point is shown up to 18 gauge. 








Taste I, 
Gauge of wire. Tensile tests. 
4 Decimals : es a 
| taken off, Remarks in drawing.) Maximum State of wire in proces 
Before | After inch. stress, Elongation Reduction 
drawing. | drawing. | tons per per cent, of area 
square inch. on 2in. per cent. 
5G | — — — 33.30 23.50 52.25 Hot rolled 
5G | ~~ — — _ -- --- Annealed, cleaned, and bluci: 
5G | 7G 0.036 Level-ended 46.00 6.00 2.04 After drawing first hole 
7G | 9G 0.032 ms 50.50 5.00 41.64 After drawing second hole 
9G = — — 25.00 33.00 70.00 Annealed, cleaned, and bluc: 
9G 11G 0.028 Level-ended 43.50 8.55 58.58 After drawing third hole 
11G 13.G 0.024 ns 45.50 7.00 53.62 After drawing fourth hole 
13 ¢ — — — 25.00 50.00 ag] ss , = blue 
13G 15G 0.020 Level-ended 41.00 7.00 3.41 r rd ole 
156 17G 0.016 a 47.00 6.30 56.00 After drawing sixth hole 
7G } — “= — 26.00 45.00 76.00 Annealed, cleaned, and bluc:! 
17G 18G 0.008 Pulled out 0.00l1in. 38.00 6.25 72.34 After drawing seventh hole 
18 G 19 G 0.008 o 0.001in. 42.50 5.00 64.37 After drawing eighth hole 
19G 20 G 0.004 a 0.001in. 46.00 3.40 51.00 After drawing ninth hole 
20 G -- — — 25.50 45.00 70.00 Annealed, cleaned, and blue 
20 G 2156 0.005 Pulled out 0.0005in. 38.00 3.40 57.14 After drawing tenth hole 
214.6 23 G 0.005 rae 0.0005in. 42.00 3.40 49.73 After drawing eleventh hole 
23 G —_— -— _— 24.00 38.00 — Annealed, cleaned, and bluc:! 
23 G 246 0.002 Pulled out 0.0005in. 32.50 5.50 _: After drawing twelfth hole 
24 G 25G 0.002 Level-ended 40.00 3.40 _- After drawing thirteenth hole 
Taste Il. 
5G — == -—— 34.50 23.50 38.00 Hot rolled 
5G oe a a 27.75 31.25 56.50 | Annealed, cleaned, and blued 
5G 7G 0.036 Level-ended 41.00 6.75 33.62 | After drawing first hole 
7G 9G 0.032 ns 48.50 5.60 30.00 = a second hole 
9G 10 G 0.015 a 50.50 | 3.00 a oe . third hole 
10G 11G 0.015 39.50 2.15 9.70 - ma fourth hole 
Taste III. 
5G — - — 30.25 28.50 60.57 Hot rolled 
5G 7G 0.036 Level-ended 41.00 6.00 53.00 After drawing first hole 
7G 9G 0.032 ‘. 47.65 5.00 45.06 9 ’ second hole 
9G 11G 0.025 - 53.20 5.00 41.17 ” ne third hole 
11G 13G 0.024 Pulled out 0.0005in. 61.75 7.50 40.86 a > fourth hole 
13G 15G 0.020 ~ 0.001in. 66.00 6.25 36.36 fifth hole 
15G 17G 0.016 - 0.001in. 71.00 5.40 34.30 m sixth hole 
17G 18G 0.010 0.00l1in. 76.70 5.40 33.30 " < seventh hole 


billet rolled down into 5-gauge rod for later wire drawing. 
Welding was completed by the hot rolling, and no unsound 
junctions were detected by microscopical examination. Two 
instances, first of carbon, and secondly of sulphur and phos- 
phorus, will serve for illustration. In the case of artificial 
carbon segregation the analyses of exterior and centre are :— 


lin. diameter. 


3tin. < 3}in. mild central core, 


steel billet. crucible steel. 
Per cent. Per cent. 
PR te: =. s« ss wer Meee « aoe 
PDS 26. <6 - cs. 6s 0.38 
aaa. le 0.188 
Sulphur .. 0.024 .. 0.021 
Phosphorus 0.027 .. 0.025 


The first treatment, that of ordinary drawing, was as follows : 
—The hot-rolled rod was cleaned, coated, and blued, and ther: 
drawn two holes to 9-gauge wire. ‘This wire was then annealed 
at about 700 deg. Cent., cleaned, coated, and blued, and drawn 
two further holes to 13 gauge. Annealed at about 650 deg. 
Cent., treated as before, and drawn two holes to 17 gauge. 
Annealed at about 600 deg. Cent., &c., and drawn three holes to 
20 gauge. Annealed at about 600 deg. Cent., &c., and drawn 
two holes to 23 gauge. Finally annealed at about 600 deg. Cent., 
treated as before, and drawn two holes to finished wire at 
25 gauge. 

The tensile properties at each stage of drawing are shown in 
Table I., and these values are of very considerable interest in 
view of the composite character of the steel. Judged by the 
tensile tests, the 1 per cent. carbon centre and 0.15 per cent. 
carbon exterior haye simultaneously “‘ flowed’ and no sign of 
rupture or disunion is evidenced. It must be remembered that 
this equal flow of two dissimilar steels applies strictly to the 
drawing conditions stated. Under these conditions a total 
reduction of area, by drawing, of 99.1 per cent. has been ob- 
tained. 

The structural features of this composite steel possess much 
interest. It is noted that the central core does not keep its 
round form during rolling into rod. 

Under the conditions of drawing stated microscopical examina- 
tion supports the tensile result in showing no sign of cupping. 
A variation in the drawing conditions gives very different results. 
The second set of tests were those of drawing to destruction, 
and here the character of the artificial segregate is strongly 
evidenced. In drawing the practice followed was :—The rod 
was annealed, cleaned, and strongly coated to take it four or 
five holes and then blued. The first hole was drawn 7 gauge, 
then another to 9 gauge, and beyond this the reduction was 
equivalent to one size per hole. In this way 11 gauge was 
reached, but it was impossible to draw the wire beyond this. 
Table II. gives the tensile tests at each stage of drawing, and 
the sudden breakdown between the third and fourth hole is a 
noteworthy example of the influence of a hard centre under 
the conditions of drawing without intervening annealings. 
At the same time, it is worth noting that from 5 down to 10 
gauge no serious manifestation of the segregate is evidenced. 
Here, again, the microscopical examination supports the tensile 
values, and the influence of a hard core under the stated con- 
ditions of drawing is clearly shown. 

A similar size of billet to the foregoing was drilled and fitted 


The carbon segregate is distinctly richer than the sulphur 
and phosphorus segregate. At the same time it is of great 
interest to note that with a comparatively rich sulphur and 
phosphorus core no difficulty has been experienced in flow, and 
that cupping has not developed. : 

The author’s most cordial thanks are due to Mr. T. Swinden, 
M. Met., and to Mr. P. Leather. He also acknowledges with 
pleasure the interest of Messrs. 8S. Fox and Co., Limited, in the 
progress of these investigations. 








Tae Junior InstrruTIon or ENGINEERS.—A paper was 
recently read before the Junior Institution of Engineers by Mr. 
Archibald Alison on “‘ Heat Accumulators and their Use in 
Exhaust Steam Turbine Plants.” The author commenced by 
emphasising the superiority of the condensing engine over thie 
non-condensing, and drew attention to the excellent combina- 
tion obtained Sy the use of a reciprocating engine exhausting 
into a low-pressure turbine. The overall efficiency of such an 
arrangement was, it was explained, greater than that-obtaine:| 
by any other method of compounding. ‘The author then pro- 
ceeded to describe the difficulties of utilising to the fullest 
extent the energy of steam in certain classes of engines, which 
worked intermittently. A colliery winding engine was selected 
as a typical example. A consideration of the working of » 
winding engine would, said the lecturer, reveal the difficulties 
of utilising to the fullest extent the energy of the steam.” Tho 
engine only used the steam during a part of each cycle, and in 
order rapidly to accelerate the tubs it was usual to admit steam 
to the cylinders throughout the whole stroke for the first few 
revolutions. After this the cut-off occurred earlier and earlier 
as the winding proceeded. Towards the completion of the 
wind steam was completely cut off, and the engine gradually 
came to rest. An interval of several seconds then elapsed 
whilst the tubs were changed, and the cycle was then repeated. 
The effect of the intermittent working was to cause a great 
variation to occur in the rate of steam consumption at any 
instant. In the example ehosen the rate of steam consumption 
fluctuated between the maximum and minimum values of 
105,000 lb. per hour and zero. Were a condensing plant 
installed it would be required to work under very disadvantageous 
conditions, and only inefficient results could be anticipated. 
The plant would need to be designed for the maximum duty, 
and would therefore be disproportionately large for the normal 
requirements. It was commop, remarked the author, to find 
engines of this class exhausting vast quantities of steam uselessly 
into the atmosphere. The problem of utilising this waste 
heat was solved in the year 1901 by Professor Rateau, of Paris, 
and at the present time no less than 400,000 brake horse-power 
was being recovered from exhaust steam. The object of the 
system introduced by Professor Rateau was to obtain a regular 
supply of steam in place of the steam intermittently ejected 
from the primary engine. This aim was attained by passing 
the exhaust steam into a suitable heat accumulator, whence 
@ continuous supply of steam was withdrawn to operate a low- 
pressure turbine. A description was then-given of the various 
forms of heat accumulators employed for this purpose from tho 
early forms to the most modern Rateau-Morrison type. _The 
paper concluded with references to several existing installations. 
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OBITUARY. 


JOHN T. NICOLSON. 

Iv is with regret that we have to announce the 
death on the 27th inst. of Dr. John T. Nicolson, 
M. Inst. C.E., Professor of Mechanical Engineering 
in the University of Manchester. Dr. Nicolson’s 
health had been the cause of grave anxiety for some 
time, but after a rest from his duties he returned to 
work some weeks ago, and was at the Technical 
School as recently as Thursday, the 22nd inst. He 
was still in the prime of life, and his services to the 
engineering profession and to the students of Man- 
chester will be sadly missed. Dr. Nicolson started 
his working career on the banks of the Tyne, where he 
served his apprenticeship. He then went to the 
Edinburgh University, where he took the degree of 
Doctor of Science, afterwards following up his studies 
at Munich. From there he went to Cambridge and 
afterwards to MeGill University, Montreal. It was 
in 1899 that Dr. Nicolson went to Manchester, where 
he was given the control of the engineering depart- 

ent of the Municipal Technical School, and in 
1905 he was appointed the first Professor of Mechanical 
Engineering at the Manchester University. Recently, 
he was largely occupied with the preliminary 
arrangements in connection with the equipment of 
the proposed laboratory for the study of internal 
combustion engineering at the School of Technology, 
and paid a visit to the Continent in search of ideas. 
In the report which he made on his return he advo- 
cated that Manchester should be made the centre of 
research work in connection with internal combustion 
engines, and it is a matter for regret among his many 
friends that he should not have lived to see the fruits 
of his labour in this connection. 

At Manchester Dr. Nicolson, as most of our readers 
will remember, carried out important experiments 
with high-speed tool steels. He held very remarkable 
views on machine tool design, views which though 
perhaps well based theoretically, were sometimes at 
variance with workshop conditions and requirements. 
These ideas he, in collaboration with Mr. Dempster 
Smith, advanced in a remarkable series of articles 
on “Machine Tool Design,’ which appeared in the 
columns of THE ENGINEER in 1905, 1906 and 1907. 
Although there were differences of opinion as to the 
nerits of his suggestions, it was admitted on all sides 
that he presented his case admirably and stimulated 
thought. His most recent advocacy of high-speed gas 
flow for boilers must be quite fresh in the minds of 
our readers, 





PETROL- ELECTRIC TRAMCARS FOR THE 
LONDON COUNTY COUNCIL. 


THE whole of the electrical equipment for the new petrol- 
electric tramears of the London County Council, including 
the electric motors, gearing generators and controllers, 
las been designed and manufactured by W. A. Stevens, 
Limited, of 26, Victoria-street, S.W., at their works at 
Maidstone. The 40 horse-power petrol engines are also of 
this firm’s manufacture. The trucks have been especially 
designed and manufactured by the Engineering Department 
of the London County Council, and the only parts of the 
original horse cars which have been converted for this 
new form of traction are the bodies. 

Che electric motors, of which there are two for each 
truck, are geared to the axle by a 6 to 1 reduction. They 
are of the series-wound inter-polar type. The maximum 


load on each motor is 20 brake horse-power, but each is | 


designed to be capable of developing 40 horse-power 
sparklessly for a considerable time. Either of the electric 





motors is intended to be capable of running the car on 
level roads. 

The electrical generator is of the same type as that used 
on the 40 horse-power “ Tilling-Stevens ” petrol electric 
omnibus, being of the shunt-wound inter-polar type, the 
maximum voltage being about 350. The petrol engine, 
which has cylinders with a bore of 4}in. and a stroke of 
5}in., is designed to develop well over 40 brake horse- 
power at 1000 revolutions per minute. This speed, 
however, is only necessary on hills, and in ordinary service 
the average speed is about 700 revolutions per minute. 
The engine and electrical generator are both mounted on a 
pressed steel frame which is suspended on the platform 
bearers in such a way that the power unit is easily remov- 
able and can be exchanged in the case of a breakdown for 
a similar power unit in a short space of time. Two views 
of the end of one of the cars are given above. 

The water circulation is pump driven, and the radiator 
is arranged at the opposite end of car to that allotted to 
the engine and electrical generator, where it occupies the 
same relative position under the stairs. The fan of this 
radiator, which is of the Solex type, is mounted directly 
on the shaft of a small series-wound electric motor, which 
is supplied with current directly from the terminals of the 
electric generator. The fan is only in operation when the 
electrical generator is supplying electrical energy to the 
motors, but as at all other times the engine is throttled 
down, the cooling without the fan is found to be sufficient. 

The control of the first three cars to be converted is 
effected by (1) the engine throttle, (2) a controller by which 
resistances can be put in circuit with the shunt winding 
of the generator, or alternatively the fields of the electric 
motors can be shunted by successive resistances. In 
addition, a reversing switch is provided for the motor 
armatures. The control can be effected from either end 
of the car. In the present cars no magnetic brake is 
provided, but Messrs. Tillings point out that this can be 
easily arranged by a slight modification of the controlling 
apparatus. It is possible to supply the motors from either 
the overhead or conduit supply as an alternative to the 
self-contained generator, so that cars so equipped can be 
run either purely electrically or by means of the petrol- 
electric equipment. 

As in the * Tilling-Stevens ” petrol-electric omnibus, 
no electrical circuits are made or broken in driving, and 
the acceleration is said to be very smooth, the car getting 
away rapidly. 








CATALOGUES. 





Tue British THomson-Houston Company, Rugby.—This 
firm has sent us a new catalogue dealing with potential trans- 
formers. 


AN admirably got-up wall calendar with monthly tear-off | 


sheets has been forwarded to us by Allen and Simmonds, 
| Limited, of Reading. It is one of the best wall calendars which 
have reached us this year. 

Epwarp Baker’s, 14 and 16, John Bright-street, Birming- 
ham.—A catalogue of technical books has reached us. It deals 
with books on building architecture, science translations, 

| engineering, &c. It is a catalogue which gives particulars of a 
great many books written for engineers, civil, mechanical and 
electrical. 

Tue British Thomson-Houston Company, Limited, Rugby. 
—List No. 690 has reached us. It deals with electric driving 
in cement works. 
in such works are clearly set forth and many illustrations are 
given showing some of the work that has been carried out by this 
company. 

J. BLAKEBOROUGH AND Sons, Woodhouse Works, Brighouse, 
Yorkshire.—A new catalogue sent to us by this firm deals with 
Dikker’s patented stop valves with renewable seats. It is a 
well compiled publication giving much information concerning 
these valves, including prices, dimensions, and so forth. Reduc- 
ing valves are also dealt with. 

Davey, PaxMAN AND Co., Limited, Colchester—A new 
catalogue dealing with gas engines and suction gas producers 
has reached us. The principal parts of these engines and pro- 
ducers are illustrated and described in a clear and concise manner. 

| Some interesting information is given concerning the use of the 
| Paxman gas engine for electric lighting purposes. Self-starters 
=" dealt with, likewise the Paxman gas plants for special 

uels. 
| tabular form, 


The advantages of adopting electric driving | 


| suitable for agricultural purposes. 


Dimensions, weights, and code words are given in | 


COUNTY COUNCIL 








THE Paterson Engineering Company, Limited, Amberley 
House, 12, Norfolk-street, Strand, W.C.—‘‘ The Purification 
of Water Supplies ” is the title of an excellent pamphlet which 
has just been forwarded to us by this firm. It gives a concise 
general résumé of the nature of impurities usually found in 
natural water supplies and the modern methods adopted for 
effecting their removal, particularly with reference to the 
Paterson rapid system of softening, filtration and sterilisation. 
The publication is admirably illustrated. It will be of interest 
to all who are interested in the purification of water. 


TE Westinghouse Brake Company, Limited, 82, York-road, 
King’s Cross, London, N.—This is a pamphlet dealing with the 
Westinghouse Company’s patented system of steam heating. 
The efficiency of the Westinghouse system of heating, it is 
explained, is demonstrated by the great annual increase, not 
only in the number of carriages equipped, but also in the number 
of railway companies that have adopted the system, after 
submitting it to stringent tests. It is now in use In many 
countries where the climatic conditions are exceedingly severe, 
and it has nevertheless given entire satisfaction to the users. 
Owing to its simplicity there are few pipe connections, and the 
cost of installing the apparatus is low, while a minimum of 
expense is required for maintenance. This system can be used 
on carriages in trains of which the remaining vehicles are equipped 
with any other system of heating which uses a main pipe to 
convey steam under pressure throughout the train, the standard 
couplings being used. 








THE ENGINEERING STANDARDS CoMMITTEE: Report No. 61. 
—* The British Standard Specification for Copper Tubes and 
their Screw Threads (primarily for domestic and similar work) ” 
is the title of the sixty-first report, recently issued, of the 
Engineering Standards Committee. In drawing up its recom- 
mendations on this subject the Sub-committee responsible 
for the work has availed itself of the information previously 
obtained by the Joint Committee on Screwed Copper Pipe 
Standards, appointed by the Institution of Heating and Ven- 
tilating Engineers and the National Association of Master 
Heating and Domestic Engineers. Three classes of tubes are 
dealt with, namely, those intended for low, medium and high, 
pressure. The specification costs 2s. 6d. net, and may be 
obtained from Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill, London, E.C. 

ENGINEERING GOLFING Socrety.—-The spring meeting of the 
Engineering Golfing Society will, by the courtesy of the Royal 
Cinque Ports Golf Club, be held at Deal on Monday, June 2nd. 
The following programme has been arranged. In the morning 
there will be an 18-holes stroke competition under handicap for 
members in the first division, with handicaps of 10 and under 
for the Presidents Challenge Cup, and a similar competition for 
the Wilson Challenge Cup for members in the second division, 
with handicaps of 11 and over. A memento and second prize 
will be given in each division. There will also be a prize for 
the best scratch score. In the afternoon there will be an 18-hole 
round match play against bogey with three-quarters of handicap. 
There will be two prizes for this competition. There will also be 
a prize for the best eclectic score for 18 holes made up from the 
morning and afternoon rounds under half handicap. 


CoMPETITIONS FOR AGRICULTURAL Mortors.—The Italian 
Touring Club, the Italian Federation of Agricultural Associa- 
tions, and the Agricultural College of Parma, acting under the 
patronage of the Italian Minister of Agriculture, Industry, and 
Commerce, are instituting a series of three competitions for 
agricultural motors. The first competition is open to all nations, 
and is for ploughing by mechanical power. It is divided into 
three classes, in the first of which the apparatus must be capable 
of ploughing to a depth of from 6in. to 10in.; in the second from 


| 10in, to 12in.; and in the third to a depth of 12in. and over. 


Money prizes to the value of £600 will be placed at the disposal 
of the jury, who will also award diplomas, medals, and other 
prizes. The trials will be carried out on land selected by the 
jury, which will place at the disposal of each competitor what it 
considers sufficient land for judging the merits of the apparatus. 
Each competitor will receive a bonus of £1 3s. for each hectare 
—2.2 acres—ploughed to a minimum depth of 6in. All apparatus 
has to be delivered by June 15th next at Cattedra Ambulante 
d’Agricoltura, Parma, Italy. The second competition is only 
open to Italidn manufacturers and is for internal combustion’ 
engines working with petrol, petroleum, or benzine, which are 
The engines entered are 
not to exceed 30 brake horse-power in capacity. The third 
competition is of an international character and is for crude oil 
internal combustion engines for agricultural purposes. The 
engines entered for competition must not exceed 30 brake horse- 
power, and engines under 8 brake horse-power will receive 
special consideration. ‘The fuel will be supplied by the jury— 
at the expense of the competitors—so that the comparison may 
be more accurate. Money prizes to the value of £600, medals, 
diplomas, &c., will be awarded. All engines have to-be delivered 
by June 15th at the Cattedra Ambulante d’Agricoltura, Parma, 
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AN IMPROVED PULLEY BLOCK. 


A purLry block which is claimed to possess marked 


advantages has been devised by Messrs. Young’s, of | 


Ryland-street Works, Birmingham. The makers point 
out that the ordinary worm block has attained consider- 
able popularity by reason of its great lifting power and the 
ease with which it operates; but its one great drawback 




















Fig. 1—PULLEY BLOCK 


is that, owing to the difficulty in attaching a reliable lower- 
ing brake, the time taken to lower a load is nearly as great 
as that needed for hoisting it. In the case of the new 
block which this firm is introducing, however, a lowering 
and control brake is used, and this, it is claimed, entirely 


spindle. 
| shown in the drawing. At the outer end of the spindle 
| there isa brake wheel. 


The ratchet engages with the brake spindle, as 


Between the steel side plates of the 
pulley block there is a bracket provided with a boss, and the 


brake wheel is bored so that it can run on this boss. The 


| brake wheel is also turned on the outside to suit a brake 


| ring, as shown in the drawing. When the load is being 
| lifted the thrust is taken on the single ball bearing, thus 
relieving the brake of undue friction. The moment 
| the operator releases the hand chain the self-sustaining 
part of the brake is brought into action. One end of the 
load chain is secured to a lever having a slot and adjusting 
screw to enable the resultant upward thrust on the under- 
side of the brake ring to be adjusted. In this way the 


| requisite friction for sustaining the load is obtained. This 


also enables the load to be lowered by pulling the chain. 


| When the load is lowered by means of the brake, however, 
| the brake cord which is attached to the lever is pulled 
| and this relieves the pressure on the underside of the brake 


ring and the load descends quite freely. ‘The heavier the 


| load the faster is the speed at which it descends, and it 
therefore follows that some effective form of control is 


needed. This is provided for by the top side of the brake 
ring. 

Evidently if the operator exerts a stronger pull on the 
cord attached to the outside end of the brake lever the top 
side of the brake ring will be brought down on to the brake 
wheel, and in this way the speed at which the load descends 
is controlled. It will be understood that when the load is 
being lowered by hand the ratchets and brake wheels 
revolve together inside the brake wheel. Obviously a 
pulley block with such attributes should present advantages 
for workshops and warehouses where large quantities of 
goods are handled, the time saved being considerable. 
At present the makers are constructing these pulley blocks 
in four sizes, viz., for handling }, 1, 14, and 2 tons. Each 
pulley block is tested with 50 per cent. overload before it 
leaves the works. Many of these blocks have already 
been manufactured, and we are told that they have given 
satisfaction to the firms to which they have been supplied. 








THE FRAME THOMSON LECTURES. 


THE Frame Thomson lectures, delivered annually under 
the egis of the Institution of Civil Engineers, are intended 
by their founder to bring engineers more into touch with 
the commercial side of their profession. The first three 
have been delivered by Mr. Frame Thomson himself, and 
they form, as it were, a general introduction to the more 
specialised discourses, which are to follow annually. 
have thought it worth while, then, to collect abstracts 
of the three lectures and speeches which accompanied 
them into a single article for the convenience of our 
readers. 


THE FIRST FRAME THOMSON LECTURE, 1911. 


Sir James Inglis, who presided, announced that the 
lecture was the first of a series upon the necessity of keep- 
ing commercial principles in view when designs of engineer- 
ing works are being made. He pointed out that the 
institution had taken a leading part in promoting the 
theoretical and liberal training of young engineers, and 
that other practical training is now receiving attention. 
He summed up the commercial duties of the engineer in 
the words, “‘a reasonable return on money, safety in 
working and use, and permanence and stability.” 

Mr. Balfour Browne, K.C., leader of the Parliamentary 
Bar, expressed warm approval of the suggestion that 
engineers should have knowledge of commercial matters. 
He said: ‘‘ You must, to a certain extent, be a bit of an 
accountant, and you must know something about law, 
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Fig. 2-THE PULLEY 


overcomes the difficulty. An illustration of one of these , 
pulley blocks is shown in Fig. 1, whilst the drawing Fig. 2 
gives a fair idea of the principle. 

The brake mechanism comprises a collar with a ratchet on 
the face, and this slides on a square portion of the worm 
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the laws of evidence, of contracts, and other things of that 
sort. You cannot be specialists except in engineering, 
but at the same time a general knowledge will be of admir- 
able service to you in your profession.” 

Mr. George A. Touche, M.P., chartered accountant, 


We | 








cordially approved the high standard set before onginéers 
He condemned the too prevalent feeling that the business 
side of engineering enterprises is unworthy of the engineer's 
attention. He summed up the commercial side of the 
engineer’s work in the correct anticipation of the cost of 
construction and estimates of revenue in relation t. work- 
ing expenses. He said: ‘‘ From the point of view of the 
City and finance we do not want everything to be domin- 
ated by the consideration of cheapness at any cost. The 
essential point to the commercial and financial ming is 
that the estimate of the engineer should not be misleading, 
Temper your optimism and enthusiasm by the analysis 
of detail and by attention to the thousand and one diff. 
culties which lie in the way. Study to be reliable.” 

The lecturer introduced his subject by a refereice to 
the change that has taken place in the attitude of the pro- 
fessional classes towards commercial questions, the old 
prejudice against these as being sordid and inimical to 
high ideals now rapidly disappearing. He traced the 
transition in the means of obtaining resources for the con- 
struction of engineering works from the earliest days when 
these were entirely supplied by autocratic governments, 
down to the present time when private capital is the chief 
source of supply, and demands a profitable return as a 
sine quad non of providing the funds. This condition has 
brought with it the need that engineers should have some 
familiarity with the habits of thought and methods of 
business of those who control capital ; with the principles 
of accounting which determine questions of profit and loss; 
and with the legal principles that govern commercial 
affairs. He laid great stress upon the value of well 
regulated imaginative power as tending to maintain high 
ideals, and as a great help in suggesting solutions of engi- 
neering and business problems. He mentioned that his 
own knowledge of commercial law had been obtained at 
evening lectures, and his knowledge of accounting prin- 
ciples largely by keeping his personal accounts o1 the 
recognised double-entry lines. He recommended 
methods to the students of the Insitution. 

The following extracts give the main points of the 
lecture. 

The object of these lectures would be hopelessly per 
verted if they tended to lower the ideals of which every 
engineer is proud. On the contrary, it is my earnest 
hope that one of the results will be to impress upon you 
that permanent commercial and financial success not only 
may, but must, be based on the same principles of relia- 
bility, efficiency, and security that you apply in your 
technical work. To have a sufficient and intelligent 
understanding of the principles and practice underlying 
the operations of merchants and financiers, so that where 
our work is precedent, parallel or supplementary to theirs, 
we may adjust it to produce the greatest combined 
efficiency, is no discredit to an engineer. The very nature 
of an engineer’s training and instincts provides him with 
many habits of thought and action which make him a 
valuable collaborator, provided he is possessed of the 
working knowledge to appreciate their application to 
other activities than his own purely technical branch. 

The profit of a harvest is the excess by which the value 
of the crop exceeds the cost of the seed and the expense 
of the operations. To secure a profit the organism must 
be capable of growth. 

Stagnation is a condition inconsistent with the life of a 
healthy organism. Growth and decay are the active 
manifestations of life. By the prevention of decay and 
the stimulation of growth maximum efficiency is obtained. 
Any enterprise that is radically sound cannot help growing 
—that is, making profits—if every element of waste and 
loss can be eliminsted.” 

These considerations may appear at first sight to be 
more properly within the functions of the operating engi- 
neer, but the designer and constructor, to be of the greatest 
value, must think backwards from the field of action of 
the operating engineer to the starting point of their own 
problems. 

Your contact with the human element does not end with 
the labourers, foremen, superintendents, and managers. 
Behind all these are the brains whose financial ability 
secures the means by which your works come into exist- 
ence. The functions of their formule are capital and 
profit; their great common denominator is money. 
What we have all to realise is that, just as much as steel 
and concrete, money is one of the things we have to deal 
with in engireering structures. 

And it is precisely in such relationships that the engi- 
neer finds the greatest value in general commercial know- 
ledge. Iam not for a moment advocating that you should 
be jacks of all trades and masters of none. But I do advo- 
cate that you should be pastmasters in the art of taking pains, 
and whilst your greatest pains should be devoted to the 
mastery of your own profession, a suitable proportion of 
your time and ability and labour should be devoted to 
making yourselves familiar with the methods of work and 
ways of thought of other professions and businesses. 

Don’t get the idea into your heads that any smattering 
of law which time will permit of your obtaining will justify 
you in acting for yourself in matters which are the pro 
vince of the lawyer. A little knowledge is a dangerous 
thing if it inspires presumptuous self-confidence. One of 
the great benefits of a little knowledge of law is that it 
opens out to your view many pitfalls of which you would 
otherwise be unconscious, and provides a danger signal 
warning you to secure sound legal advice when you might 
otherwise blunder into serious errors. 

Your position will be immensely strengthened if you 
can intelligently understand accounts, analyse them, and 
recast them into statements which go further than the 
accounts in showing the grouping of expenditure or receipts 
so as to throw important sidelights on special aspects of 
cost or revenue. Especially important is this faculty 
in relation to the operating accounts of commercial and 
industrialenterprises. In these matters there is no more 
effective solvent than the ability to represent the course 
of expenditure and receipts graphically, and your fami- 
liarity with this method provides you with a valuable means 
of tracing out problems, based upon accounts. 

No amount of care or study will absolutely guarantee 
success for any enterprise, but care and study intelli- 
gently applied will at any rate reduce the adverse con- 
tingencies to the limits of ordinary business risks. They 
may even: make all the difference between success and 
failure, as has been proved over and over again in cases 
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ater-logged concerns have been pulled round and 
get on their feet by men capable of seeing the defects 
and applying the remedies. To correct such a situation, 
or to foresee and prevent it, obviously requires some 
knowledge of all the elements, and not merely complete 
knowledge of one of them. : / 

| should like to urge upon you the belief that there is 
no kind of knowledge that does not find its niche of utility 
at some time or other in your careers. In a very special 
degree this applies to making copious notes of all informa- 
tion, wherever you find it, of the cost of work and materials. 
It is not sufficient merely to note these data and index 
them, you must expand them and reduce them to units 
of general application. There is a subtle but very real 
analogy between the cost of work of different kinds and 
executed under different conditions, the appreciation of 
which is perhaps more of a natural talent than an acquired 
accomplishment, but is capable of great development by 
continuous assimilation of all available material respecting 
costs of all kinds. 


THE SECOND FRAME THOMSON LECTURE, 1912. 


Mr. John Strain, Vice-president, Inst C.E., presided. 

Sir William Plender, President of the Institute of 
Chartered Accountants, in the course of his remarks 
said :—Until the principle was recognised that the two 
sciences Of engineering and accounting were closely 
connected there would be waste and _ ineffectiveness. 
“Whilst it would be foolish for engineers to assume the 
functions of accountants or for accountants to usurp 
those of the engineer, yet a great step forward would 
be gained if engineers realised the value of true accounting 
principles and saw to their introduction. Proprietors of 
works sometimes looked upon money spent on book- 
keeping as being unproductive, whereas the waste which 
resulted from its absence probably far exceeded its cost. 
It was highly important that a sound basis of arriving 
at depreciation should be instituted in large works, as 
true profit divisible amongst shareholders could not be 
known until the wear and tear, which took place in 
machinery used for production, was arrived at. In arriv- 
ing at net profits it was essential to consider the life of 
plant and machinery in use, and provide for its proper 
maintenance, and for its extinction over the right term of 
years 
“ Mr. L. W. Hawkins, member of the Institute of Chartered 
Accountants, emphasised the necessity for having liquid 
assets available for renewals and for writing off assets 
which have no value realisable in cash. The writing off 
of capital expenditure, which was not represented by 
tangible assets, was no mere academic fancy, but was a 
means of strengthening the financial position, and, if 
earried on in conjunction with a system of liberal depre- 
ciation and renewals, and perhaps even a provision for 
new capital expenditure out of revenue, the result, while 
conducive of a paucity of dividends in the early part of 
the company’s history, could not fail to be of immense 
subsequent benefit to it. It was often the case that an 
ounce of strength from within was worth a pound of help 
from without. Or, to put it another way, profits used by 
a company in its business might be regarded as muscle, 
while borrowed money might be no better than a crutch. 
It was by means of a conservative policy, such as he had 
indicated, that companies were enabled to attain a position 
of unassailable strength. 

The following extracts give the main points of the 
lecture :— 

It is unnecessary inDthis lecture to enter upon the 
detail forms used in tbook-keeping, as these can be 
studied in any text-book on the subject. More important 
are the principles of the Science of Accounting. The 
evidences of life are growth and decay, and in business 
these expressions are represented by profit and loss. The 
function of accountancy is to show at any time which of 
these is in the ascendant and why, so that the forces 
tending to growth or profit may be encouraged, and those 
tending to decay or loss reduced and eliminated. The 
idea of growth involves the existence of something capable 
of growing, and in business matters this something is 
Capital. Capital expenditure is in the first instance 
expenditure of all kinds necessary to bring the enterprise 
up to the point of productiveness. The money provided 
to meet this expenditure is the capital of the concern, 
although as a general rule the word capital is applied to 
the shares or other securities created for the purpose of 
being sold to produce that money. 

When the enterprise begins operating a new phase is 
entered upon with the rendering of services in exchange 
for payment. Out of this Gross Revenue the cost of 
labour, materials, salaries and other current expenses 
internal to the business are paid, leaving, if successful, 
an excess of receipts over expenses, known as Gross or 
Trading Profit. From this are deducted non-current 
expenses such as depreciation, renewals and expenses 
external to the business, such as taxes and interest on 
borrowed money, leaving the Net Profit. From the net 
profit appropriations are made to reserve funds of various 
kinds, including the redemption of any capital invested 
in property of a wasting nature, dividends are paid to 
partners or shareholders, and the remainder is known as 
the Carry Forward or Surplus. 

The science of accountancy is directed to the study of 
the nature in detail of each of the following processes, 
and of the principles upon which the dividing lines should 
be ascertained and the book-keeping records kept so as 
to present a true statement of the facts of each process, 
and the results of their operation. (1) Constructive or 
Creative Processes; (2) Productive or Operative Pro- 
cesses; (3) Destructive Processes; (4) Reconstructive 
or Reproductive Processes. 

The constructive or creative processes are comprised 
under the headings capital and capital expenditure. 

_ The capital usually consists of cash or its equivalent 
m_ property by which the business is established. In 
jomt stock companies the capital consists of shares or 
securities intended to be sold to produce cash or to be 
issued in lieu of cash in exchange for property, services 
or rights. The company has to account for all the capital 
by showing expenditure equal to it in amount. The 
capital expenditure is the positive or credit side of the 
constructive process and represents the cash, property, 
services or rights which “‘ stand to the credit ” of the com- 
pany, whilst the capital is the negative or debit side, which 
the company owes to the holders of its shares or securities. 


where W 





The productive or operative processes find their ex- 
pression in Revenue Account and Expenditure on Revenue 
Account. Expenditure is incurred in the manufacture 
of products or the rendering of services, and is paid for 
out of the receipts from the sale of the products or services. 

The most debatable section of the subject is the treat- 
ment of the destructive processes. 

In selling the shares or securities, the services of brokers, 
financial houses, printers, probably advertising agents 
and others, have to be paid for, and the purchasers of the 
shares and securities may not pay for them the full face 
value but only buy them at a discount, so that here we 
have shrinkages against which we must sooner of later 
set a reproductive process. The acquisition of property 
and rights frequently involves heavy expenditure upon 
rights of a terminable character. The diminution in the 
value of these by lapse of time has to be reckoned with as 
a destructive force. In operating, the destructive effects 
of wear and tear become apparent. Parts get out of 
adjustment and are restored without change of the 
structure. Such cases fall under maintenance, and are 
included in the current operating expenses. An inter- 
mediate class includes cases where a small accessory 
part of the main structure has to be replaced, as for 
example a fish bolt with a worn thread or a broken fish 
plate. The extreme class includes cases where tho wear 
and tear may continue over a prolonged space of time 
before requiring to be dealt with, and then involving 
expenditure upon a scale such as would upset all periodical 
comparisons, if suitable provision for it were not made by 
anticipation. This class is dealt with under the heading 
of Renewal Fund amongst the Reconstructive Processes. 

The destructive process known as Obsolescence is similar 
in kind to depreciation—referred to later—and covers 
those shrinkages in value of such property as machinery, 
patent rights, &c., arising from the invention or discovery 
of improved machines or methods, with which the esta- 
blished machinery or methods are incapable of maintain- 
ing effective competition. An important destructive 
process is that of Depreciation. This applies to such 
kinds of shrinkage in value as arise from general falling 
off in efficiency of the whole combination of property 
rights and equipment. It will be obvious that all the 
destructive processes outlined above have the effect of 
reducing the value of the property, rights or cash repre- 
senting the capital, and cannot be counteracted by the 
creation and issue of more capital. Consequently, if 
the balance of forces is to be preserved, the reproductive 
processes must be derived from the profits arising out of 
the productive processes. 

The Reproductive Process of Maintenance is thus 
absorbed into the expenditure side of the productive 
process. 

All the destructive processes, with the exception of 
those provided for by maintenance, are either liable to 
occur at irregular intervals or to operate gradually over 
long and perhaps indefinite periods of time, so the corre- 
sponding reproductive processes are dealt with by means 
of accounts separated from the productive process. 

The provision to be made for renewals is made by 
deducting from net revenue such a sum as will at a safe 
rate of interest, provide the amounts estimated to be 
required from year to year over a considerable period. 
These debits to revenue are credited to Renewals Reserve 
Account, and when the amounts are definitely set aside 
in cash or investments, ear-marked for this purpose, they 
become Renewals Reserve Fund. 

Next in order to renewals fund comes the reproductive 
process required to cover shrinkages definite in amount 
and in the length of time during which they occur. The 
process adopted is to deduct from net revenue a suitable 
amount annually or otherwise, and credit the same to a 
Redemption Account. But this process differs from 
renewals in the respect that it is not essential to have the 
amounts set aside for it ear-marked in cash or quick assets. 
If the other property of the concern is increased, the 
capital issued for the wasting rights becomes represented 
by assets of another kind. 

We are now left with the consideration of two vague 
but none the less real causes of wastage, obsolescence and 
depreciation. The provisions to be made for counter- 
acting them must be largely guided by personal judgment. 
The only practical help that is obtainable is from a series 
of re-valuations from time to time of the entire property 
and assets of the concern. 

Obsolescence may be counteracted by special additions 
to the renewals fund, or preferably by the creation of a 
Special Renewals Fund, as the means of purchasing the 
new equipment must be ready to hand when required. 

Depreciation Reserve Account is usually created by 
debiting Revenue with amounts calculated upon assump- 
tions as to the life of the whole or such parts of the property 
as may be liable to deterioration over a long period of 
time, and are not sufficiently definite in character by 
be properly included in renewals. The main object of 
the depreciation account is not the replacement of property 
or assets, but the maintaining of their value as a whole 
upon an equality with the amount of capital outstanding 
from time to time. 


THE THIRD FRAME THOMSON LECTURE, 1913. 


Mr. Frame Thomson said : It is a fundamental principle 
of English court practice that every man is presumed to 
know the law. In a community of such respectable 
dimensions that no one member of it is capable of imposing 
his will upon the rest, its life will be regulated by customs 
recognised as beneficial to the society and enforced by 
the members of the group as a whole upon the individuals 
composing it. Up to this point the customs regulating 
the social] life will be of such simple character as to be 
readily understood and concurred in by each individual 
and will as a general rule be based upon principles inherent 
in human intelligence, being in reality a sort of code of 
common sense. The principle that every man is presumed 
to know the law has a practical meaning in such a com- 
munity, as each member has a. personal part in the making 
of it and the range of action touched by such primitive 
law does not wander very far from the daily life of each 
member of the community. 

The final stage of law-making is reached when the 
sovereign power dictates rules of its own initiative and 
enforces them by its.own authority. Probably at least 
one-half of the law regulating daily life is innocent of 
parliamentary sanction and only to be found recorded in 





decisions of courts going back over many centuries re- 
ferred to as “‘ the common law.” 

Tt is interesting to note here that the essential feature of 
“law ”’ is that it must have behind it a recognised authority 
with power of enforcement. 

The scope of the laws to which the engineer is sub- 
servient ranges from his personal rights and responsi- 
bilities towards his employers and third parties, over a 
wide area to culminate in the most elaborate statutes 
laying down regulations governing public service corpora- 
tions, such as railways, water and electric supply. 

The points of contact are so many and varied that it 
would be obviously impossible for the engineer to quelify 
himself. for dealing with them without such a course of 
legal training as would interfere with proper technical 
education for his own profession. Nevertheless, he cannot 
afford to treat them lightly. Even with the advice of a 
lawyer, if wrong, he is not relieved from all responsibility. 
It is, therefore, of importance that he should have some 
intelligent idea of where danger lies, so that he may put 
himself within the principle that he is supposed to know 
the law, by obtaining suitable legal advice. 

A short reference to contract law will perhaps illustrate 
as well as anything can the nature of the knowledge an 
engineer should himself possess. It is interesting also 
as showing the distinction between the principles of law 
and the machinery of law devised for proving compliance 
with the principles. The essential facts constituting a 
contract are :—(1) An obligation to be undertaken by A. 
to B.; (2) an obligation to be undertaken by B. to A.; 
(3) agreement between A. and B. as to the precise terms 
of (1) and (2). 

The contract comes into existence, and is binding on A. 
and B. at and from the moment when (1), (2) and (3) 
are clearly present in the same terms in the minds of both. 
A large proportion of the elaborate rules constituting the 
law of contracts consists of machinery devised for the 
purpose of proving the existence of this unanimity and 
the moment of its occurence. ‘ 

The most effective form of contract is by deed executed 
by both parties, so that each adopts as his understanding 
of the agreement a specific wording from which, pre- 
sumably, all ambiguity has been eliminated by discussion. 
Further impressiveness is added to the document by the 
operations of sealing and delivering, both of which are 
required by law. As regards the moment of time at which 
unanimity is reached, there can be no doubt in the case 
of a deed, as its execution by both parties settles the 
question. 

The interpretation of legal phraseology has a practical 
interest for the engineer, as many words have by repeated 
use in the same connection acquired special meanings in 
legal use. The engineer who is engaged in carrying out a 
contract embodied in an elaborate deed should go over it 
carefully with his lawyer, and make sure that the meaning 
he attaches to its phrases is that which will be admitted 
by a court of law, otherwise he may find himself in perfect 
good faith committing breaches of contract. The same 
difficulty may arise from the opposite side, as words 
which by force of habit and technical convenience have 
acquired a restricted meaning to the mind of the engineer 
may be used by the lawyer who draws the deed in a way 
that conveys more than was intended by the engineer who 
instructed him. 

The Chairman said he knew of nothing which it was 
more essential for an engineer to know than a very con- 
siderable amount of law. if a student wished to attain 
to any great height in the profession he must know nearly 
as much law as he did engineering. One of the first things 
a@ young engineer was often called upon to do was to draw 
a specification, and it was by means of the combined 
brain of the lawyer, who knew the tenchical language, 
and the engineer who told the lawyer exactly what he 
wanted to express that a proper specification could be 
drawn. There was no end of provisions in the Acts of 
Parliament which required to be attended to by the engi- 
neer, and he must be able to interpret it to give effect 
to the clauses for which the engineer was responsible. 
Those clauses would probably be drawn by a lawyer, 
but they had to be revised and verified by the engineer, 
and in order to do that properly the engineer must possess 
a@ very considerable amount of legal knowledge. If the 
students wished to take a position in the engineering world 
they should be fit to give evidence when called upon to do 
so. First of all, there was evidence purely and strictly 
of the legal class before the law courts, as far as possible 
simply evidence of fact. The second kind of evidence 
was in arbitration cases, which was entirely different from 
evidence before the law courts. There was a mixture 
of the law courts and a mixture of what he was going 
to deal with under the third heading in the evidence in 
arbitration cases. But where the engineer was called 
upon to exercise ingenuity to a greater extent than in any 
other capacity was when he was called upon to give evidence 
before Parliamentary Committees. It was the duty of 
the engineer to make the case for the Bill he was pro- 
moting, or the opposition which he was supporting. 
If he might give a word of advice to the students of the 
Institution it was never to be afraid of counsel. Another 
word of advice he gave to students was that they should 
never try and fence with counsel. They should be abso- 
lutely frank, free and straightforward, and tell counsel 
everything they knew and that they believed to be the 
truth. Another subject. with which engineers had a 
great deal to do, and: in which a considerable knowledge 
of law was absolutely essential, was in the conduct of 
arbitrations. Engineers had, from the very nature of 
things, to sit as arbiters over and over again in important 
cases. In order to do that properly they must know a 
considerable amount of the laws of evidence, and they 
must be able to apply a legal mind to the evidence that 
was given before they could come to a proper decision. 

Mr. A. A. Hudson said people very often wondered 
whether a contractor was bound by the tender which he 
had given. The answer was that he was not bound in 
any way. If the engineer said to him, or put in writing, 
that in consideration of the contractor continuing the 
offer for so many days the employer would pay him so 
much money, that would be a perfectly good contract 
and the contractor could not withdraw it. One of the 
first things an engineer had to do in every contract was to 
draw a specification, and a great proportion of the disputes 
which afterwards arose occurred owing to inaccuracy of 
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expression. He advised the students to spend endless 
time in putting into the clearest form what they desired 
carried out. He strongly advised the students never to 
mix, if they could help it, a specification with conditions, 
‘or if they did mix them and had to obtain advice from a 
lawyer, they should let the lawyer see the specification 
that had been drawn, because if that were not done the 
result might be that the specification would have one set 
of conditions, the contract would have another set, and 
that would be a most fruitful source of litigation. He 
advised the students to draw conditions in the same way 
as they would a specification, and particularly to get them 
under heads. He emphasised that the clauses should not 
be confused and mixed up anyhow, but should be classified 
so that any one could understand what was intended, and 
know where to find the different provisions. It was 
necessary to provide a remedy for the non-performance 
of each of the conditions that the engineer wished to be 
performed. That could all be brought under “ Powers,” 
in which the engineer would be given power to rectify 
defective work, to take the work out of the contractor’s 
hands, to supply additional work; power to go on the 
site; power to have access for the purpose of inspecting 
materials ; power to require the sorting of materials, &c. 
The next heading would probably be the Arbitration Clause 
or the final Certificate Clause, viz., what had been called 
a dispute prevention clause. He desired to explain to 
the students the difference between these two clauses. 
It might be provided in a contract that the engineer, in 
order to prevent disputes from arising, should be the final 
certifier in everything. If that was provided the law courts 
could have noting to do with the contract so far as the 
Arbitration Act was concerned, because it was a dispute 
prevention clause and not arbitration, and therefore the 
Arbitration Act did not apply. That was, to his mind, 
one of the most binding clauses that could be put into an 
engineering contract. Then, on the other hand, there 
might be an arbitration clause, the reference sometimes 
being to the engineer who carried out the work, and 
sometimes to an independent arbiter. Having regard to 
the last decision in the House of Lords, a provision making 
the engineer of the contract the arbiter was practically 
useless, because it was only necessary to allege and prove 
in some shape or form that the engineer ought to be 
cross-examined for it to be impossible to say that he was 
the right person to act as arbiter. So that the student 
had to consider, when he prepared his first contract, with 
the assistance of his lawyer or not, whether he intended 
to have an arbitration clause or a certificate clause, or 
whether he was going to refer a dispute to himself or to 
somebody else. If the engineer decided to make himself 
his own arbitrator, he must be a man of a most determined 
character. He must be in a position to be absolutely free 
to decide perfectly fairly between man and man. He 
would not advise the students to take upon themselves 
the position of an arbiter unless they felt perfectly clear 
in their minds that they could tell the man who was 
employing them that they intended to act fairly to the 
contractor. Then there were different kinds of contracts. 
There was a contract for a lump sum ; there was a contract 
at a schedule of prices; and there was also a contract 
to pay net cost plus profit, besides other kinds. All those 
contracts required very careful drawing. Their first 
duty was to look at and read in the most careful manner 
all the clauses and conditions of the contract under which 
they had to work. It was, so to speak, a code of rules 
not only for the contractor but for the engineer, and no 
contract, however well settled, was any good unless both 
parties performed it. The matter which affected the 
students more particularly as engineers was that they 
should be very careful to perform all the obligations which 
were set out in those conditions. Forgetfulness and 
omissions were among the chief causes of litigation, and 
they were the chief difficulties which a lawyer had to deal 
with when litigation occurred in defending or supporting 
the case on behalf of the building owner or the employer. 

Mr. Arthur 8S. Jecks thought the experience obtained 
in the courts, and possibly still more in parliamentary 
committee-rooms, showed the immense assistance engineers 
could be to the legal profession when the upper branch of 
it indulged in the somewhat dangerous experiment of 
cross-examining witnesses in their own field of study ; 
and he thought if by their training engineers knew, first, 
what questions could be asked ; secondly, what questions 
should be asked; thirdly, how those questions should 
be put; and, last, but not least, what questions should 
not be put, they would be of immense importance to the 
legal profession. 

Mr. Edmund Bristol, K.C. (Canada), advised young 
engineers to familiarise themselves to start with with the 
terms of the contract, and then from day to day to obtain 
evidence of how the contract was going on in such a form 
that, if at a later stage litigation occurred, the engineer 
had the particular person he wanted just where he wanted 
him. From a very large experience he invariably found 
that the time the contract was usually looked at was 
when litigation arose, whereas the engineer ought to make 
himself completely familiar with the contract the moment 
he started on a very important piece of work. He wished 
to say that an ordinary every-day knowledge of company 
law was a good thing to possess, such as how companies 
were incorporated, how boards of directors acted, how 
companies entered into contracts, a knowledge of the 
ordinary working of the average company. That was 
very useful knowledge, because he did not know of any 
public work of any importance, such as the construction 
of railways or anything of that character, which was not 
carried out at the present day by ccrporations. Another 
thing which must be borne in mind was that the engineer’s 
report was usually the foundation of nearly every great 
work. The students would eventually be carrying out 
work in various parts of the world, and he strongly advised 
them that, if they could get hold of one of the best reports 
made to London capital on a very important enterprise 
in South America, Australia, or wherever it might be, and 
put it away in their boxes, when they were called upon to 
make a report they would have a fair working model before 
them of the important details it was necessary to embody 
in the report that would have to be written, so that it 
looked like a report and not like an essay. That was one 
of the most important branches of the commercial training 
of an engineer. If on the top of that they knew a little 
about company law, how franchises were obtained in 
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foreign countries, and how to handle people who obtained 
franchises, and possessed on the top of that an engineering 
training, they were advancing very far on the road to 
fortune. He wished the students every success. 

Sir Frank Crisp said that not merely was it desirable 
for an engineering student to study law, but that it was 
absolutely indispensable to his education, and that without 
it he would not be a complete or perfect engineer. The 
great practical question, at any rate for those who had to 
set the curriculum for engineering students, however, 
was what amount of law, they should study—to what 
extent in breadth, and how far in depth. With regard 
to the extent, he was inclined to think that if they studied 
the law of contracts and the law of evidence it embraced 
nine-tenths of the law it was necessary for them to study. 
He differed a little from the advice given by Mr. Bristol, 
as personally he thought a knowledge of the law of com- 
panies, in England at any rate, was not of much value to 
the engineer. He gathered that in Canada and America 
questions of franchise were a little intricate, but in England 
he should not have thought the study of company law 
was necessary for the engineering student. He would 
be quite satisfied if the engineering student studied 
contracts and evidence. The question of depth was far 
more difficult, because all the pitfalls of the law lay at 
depths. He could amuse himself till midnight by going 
over the pitfalls and anomalies which the law presented. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Puysicat Socrety or Lonpon.—The Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“*On the Origin of New Stars,”’ by Professor A. W. Bickerton. 
** Electro-thermal Phenomena at the Contact of Two Conductors 





Dr. W. H. Eccles. ‘‘ On the Evaluation of Certain Combina- 
tions of the Ber, Bei and Allied Functions,” by Mr. 8. Butter- 
worth. ‘ The Extraordinary Ray Resulting from the Internal 
Reflection of an Extraordinary Ray at the Surface of an Uniaxial 
Crystal,” by Mr. James Walker. 5 p.m. 

Tue Royat InstiruTion oF GREAT Brirarn.-—Albemarle- 
street, Piccadilly, W. ‘‘ Parody,” by Mr. Owen Seaman. 9 p.m. 

Tue Institution or ELEcrrRicaL ENGINEERS.—Victoria 
Embankment, London, W.C. Annual General Meeting at 
8 p.m. At 8.30 p.m., or immediately after the conclusion of 
the Annual General Meeting, the following paper will be read and 
discussed :—*‘ Practical Application of Telephone Transmission 
Calculations,” by Mr. A. J. Aldridge. 


SATURDAY, MAY 3lsr. 


Tue InstrruTIon oF LocomoTivE ENGINEERS.—At Caxton 
Hall, Westminster, S.W. Paper: ‘‘Some Debatable Points 
in Locomotive Design,” by Mr. J. F. Gairns. 7 p.m. 

Tue Royat InstiruTion oF GREAT Brirary.—Albemarle- 
street, Piccadilly, W. ‘* Radio-activity : (2) The Origin of the 
Beta and Gamma Rays and the Connection Between Them,” 
by Professor E. Rutherford, F.R.S. 3 p.m. 


MONDAY, JUNE 2np. 


THe Roya InstiruTion oF GREAT Britain.—Albemarle- 
street, Piccadilly, W. General meeting at 5 p.m. 

Tue Royat Institution oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘“‘ The Heredity of Sex and Some Cognate 
Problems,’”’ Lecture I., by Professor Wm. Bateson, F.R.S. 
3 p.m. 

TUESDAY, JUNE 3rp. 


THe Roya InstiTvuTION oF GREAT Britarn.—Albemarle- 
street, Piccadilly, W. ‘‘ Recent Advances in the Production and 
Utilisation of Wheat in England,” Lecture III., by Professor 
T. B. Wood. 3 p.m. 

Rontcen Socrery.—Annual meeting at King’s College, 
Strand, W.C. Papers: ‘“‘ Reflection of X-rays,’ by Professor 
C. G. Barkla, F.R.S.; ‘‘ Experiments on the Reflection of 
X-rays,” by Dr. R. W. A. Salmond. 8.15 p.m. 


WEDNESDAY, JUNE 4ru. 


Tue Roya InstiTuTION oF GREAT Britrarn.—Albemarle- 
street, Piccadilly, W. ‘‘ The Heredity of Sex and Some Cognate 
Problems,’”’ Lecture II., by Professor Wm. Bateson, F.R.S. 
3 p.m. 

THURSDAY, JUNE 5ru. 


Tue Royat InstiTruTiIon or GREAT Britrarn.—Albemarle- 
street, Piccadilly, W. ‘‘ Recent Chemical Advances: (3) The 
Structure of Crystals,” by Professor W. J. Pope, F.R.S. 3 p.m. 

Tue INstTrTUTION OF MrntnG ENGINEERS.—General meeting 
in the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. The following papers will be read, or 
taken as read :—‘* Recent Methods of the Application of Stone 
Dust in Mines,” by Mr. W. E. Garforth; ‘“‘ The Re-opening of 
Norton Colliery with Self-conteined Breathing Apparatus after 
an Explosion,” by Mr. J. R. L. Allott; “‘ The Heat Produced 
in the Slow Oxidation of Coal at Ordinary Temperatures,” by 
Mr. F. E. E. Lamplough and Miss M. Hill, of Cambridge Univer- 
sity ; “‘ Insulated and Bare Copper and Aluminium Cables for 
the Transmission of Electrical Energy, with special reference to 
Mining Work,” by Mr. B. Wellbourn. The following papers, 
which have already appeared in the “ Transactions,” will be 
open for d —"R t Legislation in Relation to Land 
and Mines,” by Mr. Alexander Smith ; ‘‘ The Bellevue Explo- 
sions, Alberta, Canada: An Account of, and subsequent Investi- 
gation concerning, Three Explosions Produced by Sparks from 
Falls of Roof,” by Mr. John T. Stirling, H.M. Inspector of Mines, 
Alberta, Canada, and Professor John Cadman. 11 a.m. The 
members are invited to attend, immediately after the conclusion 
of the general meeting, the Mining Machinery Exhibition in 
the Royal Agricultural Hall, London, N. A demonstration of 
the use of the “P. P.” safety omen oge | appliances for the 
prevention of misfires and accidents in blasting operations in 
mines, quarries, &c., will be given in the lecture hall of the 
exhibition, at 5.15p.m. 7.30p.m., dinner at the Waldorf Hotel, 
Aldwych, W.C. 





FRIDAY, JUNE 6ru. 


Tue Royat Institution or Great Britrarin.—Albemarle- 
street, Piccadilly, W. ‘‘ Reflection and Refraction of Light as 
Concealing and Revealing Factors in Sub-aquatic Life,” by 
Dr. Francis Ward. 9 p.m. 

Tue Institution or Mintine EnoineEers.—Excursion Ne. 1 
(limited to fifty), Chingford Reservoir of the Metropolitan Water 
Board. 10.5 a.m., members will leave Liverpool-street Station 
(Great Eastern Railway) for Enfield Lock. Excursion No. 2, 
Beckton Works of the Gas Light and Coke Company. Leave 
Fenchurch-street 10.23 a.m. for Gallions (Royal Albert Dock). 


THURSDAY, FRIDAY, AND SATURDAY, JUNE 6re 
6TH, AND 7TH. 


THe InstrTrvuTion or WartTeR EnoineERs.—Wakefield. 








Summer general meeting. For particulars see page 510. 


with a Theory of a Class of Radio-telegraph Detectors,” by | 


FRIDAY AND SATURDAY, JUNE 6rx AND 7ru, 


Tue InstrTuTION oF MunicipaL AND County ENcINerrs,_ 
At the Victoria Art Galleries, Dundee. Friday: 12.15 p.m 
reception by Lord Provost, Magistrates, and Town Council of 
Dundee. 2 p.m., business meeting. Paper: ‘“‘ Reconstructeg 
Dundee,” by Mr. A. H. Millar. Paper: “ Maintenance of 
County Roads in Dundee District,” by Mr. Jas. Bell Roberton 
4 to 5.30 p.m., municipal works to be visited. 7 p.m., annuaj 
dinner, in Victoria Arts Gallories. Saturday: By invitation 
of the Corporation of Dundee the party will visit Dundee 
Waterworks, Loch of Lintrathen, and Glamis Castle. 9 a.m. 
leave Victoria Art Galleries for Lintrathen. 1.30 p.m., leave 
for Glamis Castle. 


SATURDAY, JUNE 7ru. 


THe Royav Institution or GREAT Britarn.—Albemarle. 
street, Piccadilly, W. The Tyndall Lectures: ‘* Radio-activity . 
(3) The Radio-active State of the Earth and Atmosphere,” 
by Professor E. Rutherford, F.R.S. 3 p.m. 


MONDAY, JUNE 9ru. 


Royar. Scoot or Mines: Oxtp Stupents.—At the Cafs 
Monico, Piccadilly-cireus, W. Annual dinner. 7 p.m. for 
7.30 p.m. 


TUESDAY, JUNE 17ru. 


INSTITUTION OF ELEcTRICAL ENGINEERS: ScorrisH Locar 
Srecrion.—Excursion to Inversnaid. Leave Glasgow Centra] 
(Low Level) Station at 11.9 a.m. On the return journey the 
steamer will leave Inversnaid at 6.45 p.m., and Glasgow will be 
reached at about 9.19 p.m. By the courtesy of the Glasgow 
Corporation Water Department, those so desiring will be shown 
over the works at Loch Arklet. 

Tue IncorPoRATED MunicrPAL ELECTRICAL ASSsOcIATION.— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment, 
Address of Mr. C. E. C. Shawfield. Paper: ‘ Prime Movers,” 
by Dr. S. Z. de Ferranti, and discussion, 10 a.m. Visits to the 
Corporation Electricity Works at West Ham and to the works 
of the London Electric Supply Company, Limited, at Dept- 
ford, at 2.30 p.m. 


TUESDAY TO THURSDAY, JUNE lira ro 19ru. 


Tue Instirution or Gas ENGINEERS.—Caxton Hall, West. 
minster, S.W. The Jubilee meeting of the Institution. 


WEDNESDAY, JUNE 18ra. 

Tue IncoRPORATED MUNICIPAL ELECTRICAL ASSOCIATION .— 
Eighth annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Discussion, 10 a.m. At 2.30 p.ro., 
visit to London Electric Railway Power Station, Lot’s-road. 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. 


THURSDAY, JUNE 19rs. 

Tue INcoRPORATED MUNICIPAL ELECTRICAL ASSOCIATION .— 
Eighth annual convention. Visit to Kingston-upon-Thames. 
Special train from Waterloo at 10 a.m. Meeting at the Empire 

eatre, Kingston-upon-Thames. Paper: “ Electric Vehicles,” 
by Messrs. A. E. Seabrook, W. Watson, and R. J. Mitchell ; 
* Air Filtration,” by Mr. J. Christie, ll a.m. River trip to 
Walton and Hampton Court, 3 p.m. 


FRIDAY, JUNE 20ra. 

Tue IncorPpoRATED Munticrpat ELECTRICAL ASSOOIATION.— 
Eighth annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2ist. 


Tue IncorPoRATED MunIctIPAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. It is hoped it may be possible to 
arrange for a visit to the Metropolitan Water Board’s new pump- 
ing plant at Chingford. 10 a.m. 


TUESDAY, JUNE 24rn tro FRIDAY, JUNE 271u. 
Tuer InstITUTION oF NavaL ARCHITECTS.—Summer meeting 
in Glasgow. For particulars see page 440 ante. 
MONDAY, JUNE 30rs. 


Tue Junior INsTITUTION OF ENGINERES.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. Gustave 
Canet Lecture: ‘‘ The Working Fluid of Internal Combustion 
Engines,” by Dr. Dugald Clerk, F.R.S. 


FRIDAY TO MONDAY, JULY 41x To 71x. 


Tue Junior INSTITUTION OF ENGINEERS.—Visit to the Ghent 
Exhibition. Full particulars from the Secretary. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Serious Labour Position. 

Tue labour position in this part of the kingdom is 
getting seriously worse. The worst fears expressed in my last 
week’s report concerning an extension of the tube trade strike 
have unfortunately been realised. The whole wrought iron 
tube industry over an extensive portion of South Staffordshire 
has been closed down. Add to this, strikes in the steam boiler, 
the rivet making, the light malleable casting, and the South 
Staffordshire and East Worcestershire fire-brick and blue brick 
trades, and it may easily be realised how grave the labour 
trouble hereabouts has become. Happily, however, the boast 
of the strikers in the tube trade that in that industry alone 
“from 12,000 to 14,000 men are affected ” is not correct. The 
figures are very much less than this, though still bad enough. 


Iron Tube Industry Idle. 

Wolverhampton is now the only town in South Stafford- 
shire to which the tube strike has not extended, and where the 
works are still in operation. On Wednesday the Worcestershire 
works at Coombs Wood of Messrs. Stewarts and Lleyds, who 
employ between 3000 and 4000 hands, was laid off. The main 
works of the firm are, of course, in Scotland. The extension o! 
the strike from town to town is being accomplished by large 
bodies of strikers from Walsall and Wednesbury, the original 
centres of dispute, who march to the works one after another 
and really fetch the men out by intimidation. 


Intimidation at Staffordshire Works. 

A glaring example of the intimidation that is going on is 
afforded in the case of James Russell and Sons, Limited, Crown 
Tube Works, Wednesbury. There a threatening crowd of 
strikers over 1000 strong from Walsall overpowered the police 
and formed up a solid phalanx outside the’gates in the dinner 
hour, so that when the men returned for the afternoon shift it 
was impossible for them to get in. Almost similar tactics were 
adopted at Stewarts and Lloyd's works, The men are being 
compelled to “‘ lay down tools”’ whether they are willing to or 








not. Itis said that so aed cent. of the 1500 workpeople employed 
at the Crown Tube Works are willing to resume work but for 
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‘ntimidation, and the position is the same at many of the other 
astablishments. A private meeting of masters in Birmingham 


.. understood to have resolved to resist the men’s demands 
with exceeding firmness, and the works are posted as having 
been shut down indefinitely. 


Minimum Wage the Crux. 

The crux of all the disputes in progress in Staffordshire 
ver trade is the attempt of the Workers’ Union, with its 
ters in Birmingham, to obtain recognition for the 
principle of the minimum wage. — It claims that over twenty 
firms in the Birmingham district, whose names it gives, 
engaged in the engineering, railway wagon making, screw making, 
motor, cycle, and some of the lighter branches of the iron- 
founding trades, are already paying a minimum of 23s. per week 
for all adult male workers. This the Union boasts has meant a 
minimum for something like 30,000 unskilled or only partially 
skilled workers in the area affected, and the Union has now 
decided to carry the movement into South Staffordshire and 
other parts of the Midland Counties. The officials declare that 
until every industry in the district conforms to the minimum, 
strikes will be the order of the day. Employers, it states, in 
numbers of directions have expressed themselves willing to 
grant the minimum if the Union can make the standard general. 
So long as some masters are getting their labour at a cheaper rate, 
however, they explain, they are not in a position to grant the 


in whate 
headquar 


concession. 


Reported Important Engineering Trades Concession. 

It was reported on Wednesday that the Patent Shaft 
and Axletree Company, at Wednesbury, has voluntarily resolved 
to pay a minimum wage of 23s. to all its labourers, and that an 
intimation to this effect has been conveyed to the men. If the 
report is substantiated the effect upon the engineering trades 
vis certain to be very important, the influence of the firm 
being very considerable. At its three establishments, the 
firm employs 4000 or 5000 men. The operatives at certain of 
the bridge and girder works in the Darlaston and James Bridge 
district have come out as this is written for the minimum 
wage and certain other concessions, but it is believed that in 
this case an arrangement will soon be arrived at. 


prope 


Strike of Boilermakers. 

At two leading boiler yards, one close to Wolverhamp- 
ton and another at Netherton, near Dudley, the men have come 
out for a minimum of 23s. 8 week for labourers and an advance 
of 2s. per week to skilled boilermakers. Youths’ wages it is also 
desired to increase, starting at 7s. per week for youths of fourteen 
years and going on to 15s. per week fot youths of eighteen years, 
\7s. 6d. for youths of nineteen years, and £1 per week at the 
age of twenty years. The question of overtime is being agitated, 
time and a quarter being demanded. The Netherton firm has 
agreed to concede the advance to skilled labour and has also 
offered a minimum of 22s., but the Wolverhampton firm has 
only so far offered a minimum of 21s. and 22s. for blacksmiths’ 
strikers. The strike is being continued at both works, but 
seems likely to terminate long before the tube strike. Indeed, 
at Wolverhampton only part of the men are out, and the firm 
has suggested receiving a deputation from the strikers and giving 
a decision in seven days. 


Ten per Cent. Increase to Rivet Makers. 

The rivet makers who have been out on strike in the 
Black Country for a 10 per cent. increase in wages have mostly 
succeeded in obtaining their demands, and at those works per- 
mission has been given to resume operations, but in cases where 
only 5 per cent. increase is offered “ play ”’ is still going on. The 
full advance amounts to what the workers term the payment of 
“the 4s. 6d. list of prices.” 


Railway Wagon Works Strike. 

The works of the Birmingham Carriage and Wagon 
Company at Smethwick, near Birmingham, which have been 
closed for a month owing to a dispute with the men, remain 
shut down, and there seems little prospect at present of a re- 
opening. A distress fund has been started for the families of 
the operatives, 


The Iron Trade. 

On Birmingham Ironmasters Exchange this—Thurs- 
day—afternoon nothing but the labour position was talked 
about. Business was down at zero, and in the absence of demand 
prices were purely nominal. Where any business was done 
prices were easier than last week, and in the pig iron trade par- 
ticularly so. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Weak Feeling in Pig Iron. 

THE attendance on the Iron Exchange on Tuesday was 
rather below the average, and business continues exceedingly 
slow in pig iron, Prices remain nominally unchanged, although 
the tendency is of a downward character. Finished iron and 
steel unchanged. In copper, tough ingot and best selected are 
about 5s. lower, but otherwise there is little change in prices. 
Sheet lead dearer, but English tin ingots lower. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 69s.; Stafford- 
shire, 69s. 6d ; Derbyshire, 69s. to 69s. 6d.; Northamptonshire, 
70s.; Middlesbrough, open brands, nominal. Scotch: Gart- 
sherrie, 80s. 6d.; Glengarnock, 77s. to 78s.; Eglinton, nominally 
78s.; Summerlee, 78s., delivered Manchester. West Coast 
hematite, 82s. 6d. to 83s., f.0.t. Delivered Heysham: Gart- 
sherrie, 78s, 6d.; Glengarnock, 75s. to 76s.; Eglinton, nominally 
76s.; Summerlee, 76s. Delivered Preston: Gartsherrie, 
79s. 6d.; Glengarnock, 76s. to 77s.; Eglinton, nominally, 77s.; 
Summerlee, 77s. Finished iron: Bars, £8 15s.; hoops, £8 17s. 6d. 
Summerlee, 77s. Finished iron: Bars, £8 15s.; hoops, 
£8 17s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; Lancashire 
hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.: sheets, 
£9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for 
tank, girder and bridge work, £8 5s. to £8 10s.; English billets, 
£6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
drawn steel, £10 5s. Copper: Sheets, £85 per ton ; small lots, 
103d. per lb.; tough ingot, £75 10s. to £75 15s.; best selected, 
£76 to £76 5s. per ton. Copper tubes, 10}4.; solid drawn brass 
tubes, 8id.; condenser tubes, 93d.; brazed brass tubes, 9}d.; 
rolled brass, 7}d.; brass turning rods, 7}d.; brass wire, 7{d.; 
yellow metal, 73d. per Ib. Sheet lead, £23 5s. per ton. English 
tin ingots, £226 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was fairly good, 
but so far as demand was concerned there was little change to 
record. As was only to be expected, the “‘ heat wave ” caused 
a falling off in the demand for house coal, but holders showed no 
anxiety to press for business. There was little new to record 
in either the slack or engine fuel trade, but in shipping and 
bunkering coal, as high as 1s. 6d. to 2s. per ton more money was 
asked for future delivery. Quotations :—Best Lancashire 
house coal, 16s. 10d. to 18s.; good medium, l5s. 4d. to 16s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, 11s. 6d. 
to 13s.; slacks, 9s. to 11s. per ton at the pit. 





Manchester University. 

Everybody interested in higher education in this dis- 
trict will regret to hear of the resignation of the vice-chancellor- 
ship of the University by Sir Alfred Hopkinson, who, as our 
readers are probably aware, is a worthy representative of a 
family which has given to the world able representatives of 
the engineering profession. The University has made remark- 
able strides during his term of office. The most recent departure 
at the University is just announced. Following on the lines 
of the Liverpool University, it has been decided to appoint 
Mr. E. Sandeman as associate professor of engineering in con- 
nection with waterworks and irrigation engineering. This is 
an appointment that is sure to be welcomed by the civil engineer- 
ing students, for Mr. Sandeman, as most of our readers are aware, 
as engineer to the Derwent Valley Water Board, has had 
exceptional opportunities of acquiring knowledge of this 
subject. 


Manchester Tramways. 

The annual report of the Tramways Committee of the 
Manchester Corporation was presented on Tuesday last and 
shows that the past year has been one of remarkable prosperity. 
The total number of cars now in use is 629 and the units of elec- 
tricity consumed during the year rose to 30,514,278, or an aver- 
ago of 1.625 unit per car mile. It is a matter for congratulation 
that the consumption of electricity for this purpose has steadily 
decreased from 1.76 unit in 1907. The car mileage for the 
year was 18,768,259, the passengers carried 1,608,739,036, and 
the amount paid in the relief of rates £100,000. The average 
car miles per day per car was 95.8, the average working expenses 
per car mile, excluding power cost, 5.423d. Including power 
cost it was 7.132d., and the average fare per passenger was 1. 12d. 
Altogether in twelve years £712,000 has been applied to the 
relief of the rates. A general reduction of fares is recommended. 


Fiax Culture in the North. 

The Development Commissioners, in order to encourage 
investigations in flax cultivation and into methods of rettiag, 
have chosen Selby as the chief place of experiment in the North. 
The. University of Leeds has made arrangements for the pre- 
liminary stages of the inquiry, and the Treasury has sanctioned 
a grant from the Development Fund to cover the cost of the 
preliminary steps. 


The Steam Users’ Association. 

The fifty-eighth annual Yeport of the committee of 
management of the above association states that during the 
year 1912 the number of boilers under inspection was the highest 
yet attained. The total number of examinations made was 
23,477. Of these 9986 were “ internal,”’ “‘flue,’”’? and *‘ entire,’ 
with the boilers at rest and prepared. No boiler under 
inspection has burst during the year, and at the end of fifty- 
eight years, no life has ever been lost by the explosion of 
any boiler which the association has inspected and guaranteed 
as safe. Outside its ranks the association has noted through- 
out the United Kingdom during the year the occurrence 
of 68 explosions, killing 34 persons and injuring 49 others. Of 
these, 17, killing 9 persons and injuring 13 others, may be termed 
“boiler explosions proper,” while the remaining 51, killing 
25 persons and injuring 36 others, may be termed “ miscel- 
laneous ” explosions, é.e., those arising from steam pipes, stop 
valves, kiers, drying cylinders, bakers’ ovens, economisers, &c 
In addition to the above, one explosion arose from the bursting 
of a kitchen boiler, no personal injury resulting. 


BaRROW-IN-FuRNEsS, Thursday. 
Hematites. 

There is a busy state of affairs to report in connection 
with the hematite pig iron trade of this district. At the whole 
of the works in North Lancashire as well as Cumberland a big 
volume of iron is being produced. This iron was ordered some 
time ago, and makers are still welloff for contracts, having orders 
that will keep them busy at the present rate of output through 
the summer months. In the meantime there is not a lot of 
business being transacted. Consumers of iron have been 
pressing for lessened prices for some weeks past, and although 
makers have brought down their rates it has not been to any 
great extent. The current rate is 82s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special sorts 
of iron, such as the high-class malleable iron made at the Barrow 
Ironworks, there is a good steady demand. It is expected that 
before long more business will be stirring, but for the present 
only orders for just sufficient metal to meet requirements are 
being placed. In the warrant market there is no business of 
note being done. Warrant sellers are quoting 78s. 6d. per ton. 
The stores of warrant iron represent just over 24,000 tons. 


Iron Ore. 

The iron ore trade shows no variation. Throughout 
the district the activity is in no way changed, and a considerable 
business is being done on local account, as well as with smelters 
outside the district, notably Scottish makers of iron and with 
Dee River smelters. Prices ate much the same, with good average 
sorts of native ore quoted at 17s. 6d. per ton net at mines, and 
for the best Hodbarrow ores 26s. per tons is quoted. For 
Spanish ores there is a good steady demand, and 20s. 6d. per 
ton delivered is quoted, this being somewhat less than of late. 
Regular supplies are arriving at Barrow, Workington and Mary- 
port, besides at Heysham for the Carnforth Works. 


Steel. 

There is no variation to note in the activity in the steel 
trade. At the Barrow Works the rail mills are busily employed, 
and from the plate mills a big output of ship and other plates 
is being maintained. The other departments at Barrow are 
not quite so busy as they have been. At Workington the rail 
mills are still full of work and the branches on axles and tires 


are busy. The general demand for steel sections is about the 
same. Heavy sections of steel rails are quoted at £6 12s. 6d. 


to £6 15s. per ton, with light rails at £7 12s. 6d. to £7 15s., and 
heavy tram rails, which represent a quiet business at present, 
are at £7 5s. per ton. For steel shipbuilding material there is 
a full demand and ship plates are £8 10s. per ton with boiler 
plates quoted at £9 5s. to £9 10s. per ton. Tin bars are quiet 
at £5 12s. 6d., and steel billets represent a limited business at 
£5 15s. per ton. Hoops are at £8 lds. per ton. 


Shipbullding and Engineering. 
At the Barrow Shipyard the Japanese battle-cruiser 
Kongo is getting her finishing touches. Vickers launched last 
week the first of two submarines for the Australian navy. 


Fuel. 

The demand for coal is brisk, and good steam sorts are 
quoted from lds. to as high as 19s. per ton delivered. For coke 
the demand is full with East Coast sorts at 28s. per ton delivered 
to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A Strike of Carters. 

No sooner has the labour sky here cleared than another 
cloud has appeared. All this week a large number of carters 
have been out on strike, and at the canal and railway wharves 
some rather ugly scenes have been witnessed, carts laden with 





coal and iron having been overturned. So far it has not been 
necessary to employ the military, but large drafts of police are 
quartered in the affected districts, and laden carts are con- 
ducted through the streets by a posse of police. By the time 
these lines appear the trouble may have passed, for at the time 
of writing great efforts to arrive at a satisfactory settle- 
m2nt are being made. Should these fail, however, matters . 
will have assumed very serious proportions by the week-end, 
with a strong possibility of the railway carters having added 
to the general confusion by throwing in their lot with the 
strikers. Early in the week the firms most involved made a 
representation to the railway companies with a view to the latter 
undertaking all the carting of goods to and from the wharves 
aid depots, but, fearing that this might precipitate matters 
for themselves, the companies refused the request, announcing 
that their men declined to handle “blackleg” cartage. In 
the meantime strong hopes of a settlement are entertained, 
though at the moment things are looking serious, a3, at some of 
the iron and steel works, departments, and ip some cases whole 
works, have had to close down, many men not concerned with 
the strike itself being rendered idle. 


Round the Works. 

One of the most important contracts given out in the 
district during the past week is that placed by one of the principai 
home railways with three firms for wagon tires, the total value 
running to about £6400. Another large order secured by a 
Sheffield company is for 10,000 nuts and bolts required in 
connection with a big Admiralty contract, and some huge oil 
fuel storage tanks for naval depots at Portland and elsewhere 
have also been made in this district. A good tonnage of rail- 
way wheels is in hand for Australia, and through London con- 
tractors two firms have large contracts for railway springs, and a 
third is making a quantity of tools, shovels, &e. For Monte 
Video an order for sheep shearing machinery is being executed 
at one works, and at another buffers are being made for South 
American clionts. One of the armament firms has in hand a 
number of ships’ flues for Belfast, and in the lighter department 
a large order for saws for Rangoon has been booked by a Sheffield 
firm. 


Raw Materials. 

The hematite iron market remains in much the same 
positon as it has been for the last few weeks. ‘There is, perhaps, 
a slight tendency to meet the requirements of consumers in view 
of contracts made some time ago being gradually worked off. 
Very little reduction, however, is being made in the prices of the 
best brands of West Coast hematite, as consumers are still not 
anxious to buy, and there is no necessity for makers to sell with 
orders at present on their books. The unsettled state of the 
market is chiefly centred in common irons, which are, of course, 
largely dependent upon the Cleveland market. The latter has 
been for some time past entirely in the hands of speculators, as 
makers themselves have not made any great reduction for 
actual sales, and a fair quantity of orders is still contracted for. 
For the moment it is a question whether the speculator who is 
anticipating a reduction is right in his estimate of the iron 
consumers are willing to take, or whether the maker of the iron 
is sufficiently well ahead to resist the speculator. Unfortunately, 
the effect of the Cleveland market is felt outside the Cleveland 
district, and during the past ten days or so both Lincolnshire 
and Derbyshire pig iron have shown the effect in a reduction of 
price for continued contracts, but there is a large quantity of 
iron yet to deliver on current contracts both in Lincolnshire and 
Derbyshire makes. The crux of the question in the recent 
*“ boom ”’ was the price of coke, and this will still remafh an 
important factor in the price of iron, as if the price of coke cannot 
be realised by the maker, he will instead sell his small coal and 
realise a good figure. The Lincolnshire ironmasters have 
reduced foundry iron 2s. 6d., forge 3s., and basic 5s. per ton, 
the current quotations delivered Sheffield now standing :— 
No. 3 foundry, 66s. 6d.; No. 4 forge, 65s. 6d.; basic, 67s. 6d. 
This is the second reduction within the last month or so, and has 
been brought about entirely by the position of Cleveland 
warrants, which can be bought at as low as 60s. three months. 
This brings the price of No. 3 foundry rather below the same 
grade in Derbyshire make, which this week is quoted at 67s., 
though a few pence less would be taken for special lots. Derby- 
shire No. 4 foundry is quoted at 66s., and forge at 64s. 6d., 
and it is interesting to recall that in May of last year the latter 
was done in Sheffield at 57s. 6d. and No. 3 foundry at 60s. 
Buying, however, in all the pig iron markets still persists in 
the hand-to-mouth order. A merchant tells me that where 
six months or @ year ago it was not unusual to book a 6000 or 
10,000-ton order, he is now getting driblets of 150 tons or less 
just to keep things going or to eke out current contracts with 
makers. He declares there never was a time in the history of 
the iron trade like the present. Such uncertainty exists that 
no one knows what is going to happen, and iron makers complain 
bitterly that they have not reaped any benefit from the so-called 
“boom.” One Derbyshire maker asserts that with the present 
high prices of fuel the production of coal furnaces does not pay 
at 67s., and that if makers would only curtail production they 
could easily obtain higher prices. With the lower quotations 
for that class of fuel coke furnace users are in a better position, 
and pig iron makers who are also colliery owners can easily 
adjust matters to their own benefit, but makers with no collieries 
or coke ovens are having to bear the full brunt of the present 
curious state of the market. The general view, however, is 
that the corner must now soon be turned, and makers and 
consumers will then know better where they stand. Whilst 
in the hematite market many contracts have still some months 
to run, Lincolnshire and Derbyshire makers state that most of 
their contracts will soon have expired and consumers will be 
forced into the market for forward busi As against the 
contention that before a real settlement prices must be further 
reduced, they point to the fact that, added to the high cost of 
coal, in about a month’s time the new railway freight rates come 
into operation, when such things as limestone and ironstone will 
add another 6d. per ton to the cost of production. 





Fuels. 

The position of the steam coal market is steady, but 
any prolongation of the carters’ strike would, of course, upset 
all calculations. Shipments are on a very large scale, but to a 
great extent this market is ruled by middlemen, who at the 
moment are well placed, inasmuch as they can undersell colliery 
prices and still make a good profit. Just now there is very 
little free coal on the market, with collieries being so well sold 
under contract. A number of contracts expire at the end of 
June, but buyers are very disinclined to renew, and there is a 
certain amount of uneasiness in regard to forward business, 
many buyers being convinced that the market has touched the 
top. That, however, remains to be seen. On the whole the 
smaller fuels are going away freely, but the colliery position is 
not quite so firm as recently. Slacks especially are offered 
more freely, although prices are mostly steadily held. Quota- 
tions are, per ton at the pit, as follows :—Best South Yorkshire 
hards, 13s. 6d. to 14s.; best Derbyshire, 12s. 3d. to 13s.; second 
qualities, 10s. 6d. to 11s. 6d.; steam cobbles, 10s. 6d. to 11s. 6d.; 
washed double nuts, 12s. to 12s. 6d.; seconds, 10s. 6d. to lls. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


No “Corner” in Pig Iron. 
THE most interesting feature in connection with the 
Northern iron trade this week has been the application to the 








592 


THE ENGINEER 


May 380, 1913 





ee, 





Commissioners of the Metal Exchange in London to declare 
that a corner in Cleveland pig iron had been established. The 
Commissioners, however, decided that no such thing had occurred 
within the meaning of the Exchange rules. The feeling in the 
Cleveland district certainly corroborates this, for during the 
whole time that the “* bears ”’ and “ bulls ” have been contending 
for supremacy iron has always been obtainable at the market 
rate of the day. There is very little change in the condition of 
the market, which remains dull and lifeless. Consumers will 
not come forward while the present uncertainty lasts, and the 
business transacted is almost solely in the matter of small parcels 
to meet urgent requirements. The speculative incursion into 
the iron market, almost unprecedented in some of its aspects 
and its duration, has seriously damaged the legitimate trade of 
the district. The ‘‘ squeeze’ in warrants now appears to be 
nearing the end, and so soon as it is over a resumption of great 
activity is expected to be experienced. At the opening of the 
market on Wednesday buyers did not name a cash price for 
Cleveland warrants, and the sellers’ quotation was 70s, 6d. cash, 
but at the close they were quoted at 62s. 6d. cash buyers and 
69s. 3d. cash sellers—a wider difference than has been known 
for many years. No. 3 G.M.B. Cleveland pig is put at 65s, 
f.o.b.; No. 1, 66s, 6d.; No. 4 foundry, 63s. 9d.; No. 4 forge, 
63s.; and mottled and white iron each 62s. 6d., all for early 
delivery. Shipments of pig iron are below what was expected. 
This is due to the forcing up of warrant prices beyond legitimate 
value, with the result that the iron has been sent into the stores 
instead of being shipped. The stock in the public warrant store 
now stands at 241,385 tons, 27,465 tons having been sent in 
since the beginning of the month. 


Hematite Pig Iron. 


There is no change of moment to note in the con- 
dition of the East Coast hematite pig iron trade. Throughout 
the entire district the trade is fully employed and the volume of 
iron being produced is larger than for some years past. Large 
deliveries are being made to the steel works under contracts 
fixed some time ago, but very little fresh business is being done 
for future delivery. Makers being hard pressed to meet their 
current engagements are for the most part only able to supply 
iron in small instalments. Prompt lots are extremely difficult 
to get and readily command 81s. 3d. For next month’s delivery 
Sls. is quoted and 80s. over the second half of the year. 


Iron-making Materials. 

Foreign ore is nominally 20s. 6d. for best Bilbao rubio 
of 50 per cent. quality, ex-ship Tees, but the trade continues 
lifeless so far as new business is concerned. Coke is easier in 
sympathy with the pig iron trade. Contracts, it is stated, 
can now be arranged over the next few months for 22s. 6d. for 
good medium brands, but prices are irregular. For spot lots 
24s. 6d. is the quotation. 


Manufactured Iron and Steel. 

Producers, as a rule, seem to be doing better in this 
district than in most centres of the trade. There is a heavy 
weight of work on the books, which in the majority of cases will 
enable the works to be kept at full pressure for many months 
ahead. At two or three of the large mills there is quite a con- 
gestion of work, and some manufacturers are experiencing great 
difficulty in keeping abreast of their contracts. A disappoint- 
ing feature in connection with these branches of the staple 
industry during the past few weeks has been the slackness in 
the placing of new contracts. The depressing influences of 
the war and the disturbed political conditions in Europe generally 
discouraged enterprise and have caused consumers to keep out of 
the market as long as possible. But there has been more inquiry 
during the past few days and a definite settlement of the Near 
Eastern problems would no doubt clear the way for much more 
active buying. Steel rails are showing some activity, and two 
important contracts were placed on Teesside this week. The 
North-Eastern Steel Company booked an order for 7000 tons 
for West Australia, and together with Boleckow, Vaughan and 
Co. have divided an order for 10,000 tons of 100 Ib. steel rails 
for the London and South-Western Railway to be used in con- 
nection with its electrification scheme. Contrary to the general 
expectation, the meetings of the various finished iron and steel 
associations at the close of last week did not result in any modifi- 
cations of prices. Manufacturers themselves would like to 
reduce quotations with a view to attracting business, which 
has for so long been held back because of the prevailing high 
prices of all descriptions, but it is felt impracticable to make any 
reductions at present owing to the cost of raw material and fuel, 
as well as to high standing charges generally. The principal quo- 
tations are :—Common iron bars, £8 15s.: best bars, £9 2s. 6d.; 
best best bars, £9 10s.; packing iron, £6 15s.; iron ship angles, 


£8 15s.; engineering angles, £8 l5s.; iron ship plates, £8 to 
£8 2s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron ship and 


girder rivets, £9 15s.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; steel 
bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, £8 5s.; 
* steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d. to £8 ; 
steel engineering angles, £7 17s. 6d. to £8; steel sheets, heavy 
doubles, £9 to £9 2s. 6d.; steel sheets, heavy singles, £8 15s. to 
£8 lis. 6d.; steel joists, £7 7s. 6d.; steel hoops, £8; steel strip, 
£8, all less 24 per cent. f.o.t. Heavy steel rails are £6 12s. 6d. 
to £6 15s.; and steel railway sleepers, £7 10s. to £7 12s. 6d. net 
f.o.b. Cast iron chairs are £4 15s.; cast iron pipes, l}in. to 
2in., £6 2s. 6d. to £7; 3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 
8in., £6 to £6 2s. 6d.; 10in. to l6in., £6 2s. 6d.; and cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d. f.c.r. at makers’ works. 
The general market quotation for iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, is £12 15s. f.o.b., less 
the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade on the North-East Coast is 
briskly employed on contracts. Much of the work in progress 
is of the highest quality, and on the Tyne several Admiralty 
orders are being executed. It is a matter of special interest that 
arrangements are being made at the yard of Armstrong, Whit- 
worth and Co. for the construction of submarines. This is an 
innovation on Tyneside, and it is understood that a contract for 
two submarines has already been placed with the company. 
The outlook, however, in the Northern shipbuilding trade is 
far from reassuring. The policy of the unions in slowing down 
production and the threatened strike over the wage question 
have brought about a state of things in which neither ship- 
builders nor shipowners will talk seriously about new business. 
But for these disturbing factors a good many orders for medium- 
sized liners and oil-carrying vessels would, from all accounts, 
have been placed on the market. At present these orders are 
being deferred and may never be heard of again if freights 
should happen to decline seriously. The engineering industries 
are well engaged both on home and foreign account. 


Coa! and Coke. 

A steady tone prevails in the coal market, although 
the volume of business passing remains quiet. Buyers are still 
holding off, but nevertheless price changes are few, and at the 
same time collieries are sufficiently well stemmed to enable them 
to go on without serious inconvenience. Gas coals are meeting 
a regular demand and the output is about equal to the require- 
ments. The quotation for best Durham gas ceals is in the 
neighbourhood of 15s. 9d., and second qualities are put at 14s. 9d. 
Best steam coals rule fairly active and steady at about 15s. 6d. 
Bunker coals show no material alteration, ordinaries being quoted 
at 14s. 9d. to 15s., and best qualities at 15s. 6d. There continues 
a good inquiry for coke, especially gas-house make, and prices 
are steady. Quotations are :—Best foundry, 27s. to 28s.; 
blast furnace, 24s. 6d.; gas-house, 17s 6d. to 18s. 6d. f.o.b. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Abnormal Position of Warrants. 

THE condition of the Glasgow pig iron warrant market 
has continued unsatisfactory, the transactions being almost 
altogether confined to the business connected with the over-sold 
account. The amount of business done has been moderate 
so far as reported, but it is understood that a considerable 
amount of iron has changed hands privately in addition to that 
reported in the open market. Cleveland warrants have been 
done at 70s. and 70s. 6d. for cash, 59s. 104d. to 60s. 2d. three 
months, 60s. 3d. for July 23rd, and at 60s. 9d. for delivery in 
twenty and twenty-four days. The comparatively moderate 
prices of three months’ iron, resulting from the nature of the 
speculative settlements taking place, is said to be attracting 
the attention of dealers, who have been purchasing some lots 
for future use at home and for export. Generally speaking, 
however, there has been a disposition to await the termination 
of the “corner,” so that iron may be available without the 
artificial restrictions as to price imposed by the present condition 
of the market. ‘The demand for Cleveland iron in Scotland is 
well maintained. Since the beginning of the year the imports 
have amounted to 195,026 tons, which shows an increase of 
33,131 tons compared with the quantity taken by Scotland in 
the corresponding period of last year. 


Scotch Pig Iron Trade. 

Business in Scotch pig iron his not been quite so active, 
and there can be no doubt that the position of the warrant 
market is telling adversely on both demand and prices. Advices 
from abroad, especially from America, are also less satisfactory, 
and prices have had an easier tendency. Home consumers of 
raw iron are finding it more difficult to obtain contracts, so that 
they have been induced to act with caution, and the general 
tendency of the business at the moment is decidedly quieter. 
Since last report three furnaces have been put out of blast, 
there being now 87 in operation in Scotland compared with 90 
last week and 71 at this time last year. Prices of ordinary 
Scotch pig iron are 6d. per ton lower than last week. Govan 
and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 74s.; No. 3, 
72s. 6d.; Carnbroe, No. 1, 77s.; No. 3, 73s.; Clyde, No. 1, 79s.; 
No. 3, 74s.; Calder, No. 1, 79s. 6d.; No. 3, 74s. 6d ; Summerlee, 
Gartsherrie, and Langloan, Nos. 1, 80s.; Nos. 3, 75s.; Coltness 
No. 1, 98s.; No. 3, 80s.; Eglinton, at Ardrossan or Troon, 
No. 1, 74s. 6d.; No. 3, 73s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 80s.; No. 3, 75s.; Dalmellington, at Ayr, No. 1, 74s. 6d.; 
No. 3, 72s. 6d ; Shotts, at Leith, No. 1, 79s. 6d.; No. 3, 74s. 6d.; 
Carron, at Grangemouth, No. 1, 8ls.; No. 3, 76s. per ton. 
The demand for pig iron for shipment has been quiet, the past 
week’s foreign business amounting to 1407 tons and the coast- 
wise shipments to 3302 tons, the total of 4709 tons being 1145 
tons more than in the corresponding week of last year. 


Depression in Malleable Iron. 

The state of employment in the malleabie iron trade of 
the West of Scotland is very unsatisfactory. Several works 
belonging to the Combination have had to be stopped owing to 
want of orders. In connection with these, hundreds of men have 
been discharged, and there is no certain prospect of an early 
resumption of work being secured. On the contrary, it is not 
found possible to obtain full employment for the other works, 
and it is feared that it may be found necessary still further to 
reduce the plant in operation. The home prices for finished 
iron are on the basis of £8 10s, for crown bars, but the arrange- 
ment of prices is practically in the hands of the Combination. 
Competition from abroad is very keen, and it is understood that 
substantial orders for material are still to be imported from the 
Continent and the United States under contracts that were 
fixed last year. 


The Steel Trade. 

The steel works have not much to complain of regard- 
ing the amount of current employment. Contracts are still 
in hand that will occupy most of the makers for a considerable 
time. Good delivery is now being obtained, and the work is 
carried through with less delay than had been possible when the 
orders were heavier than they are at present. Angles are 
quoted £8; ship plates, £8 7s. 6d.; bars, £9; and boiler plates, 
£9 2s. 6d., all subject to the usual 5 per cent. discount for Clyde 
delivery. The high prices of pig iron, of fuel, and onerous costs 
generally have prevented a reduction of quotations for finished 
steel such as has been for some time expected; but certain 
modifications have been made in the cost of certain sections by 
the Scotch makers in accordance with the English producers, 
and it is thought that prices may have to be modified to some 
further extent if such a change in the pig iron market should 
occur as would enable this to be done. While there is no lack of 
employment at present, orders for the future are comparatively 
searce, and it seems pretty evident that slacker times are 
approaching. A large strike has been threatened in connection 
with the works of the Steel Company of Scotland, owing to the 
men being dissatisfied with the treatment of one of their number, 
but it is thought that the trouble will be averted, the matter 
being one that it is felt ought to be adjusted without rendering 
several thousands of men idle, as has been threatened. 


Ironfounding and Engineering. 

The different sections of the ironfounding and engineer- 
ing trades have a large amount of work in hand both for the 
home and export trades. In certain cases makers have been 
so busy that they have been extending their premises and adding 
fresh plant. The business in progress for abroad is varied and 
extensive, but it is reported that recent inquiries are not quite 
so promising as to the orders likely to be available in the imme- 
diate future. A serious dispute has occurred in the light 
castings department of the foundry trade, which, it is feared, may 
lead to a serious dislocation of business, and at a conference in 
Glasgow this week a settlement was not found practicable, and 
it was decided by the masters to lock out the workmen, of whom 
it is believed about 4000 will be affected. Marine engineers have 
been very busy up to the present, and the amount of work in 
hand will suffice for some months in not a few instances without 
any additions being placed ; but the general feeling appears to 
be that the halting tendency with respect to future orders is 
becoming almost everywhere evident. The unsettled condition 
of the labour market and the determination on the part of work- 
men still further to force up wages is regarded as a serious 
matter in view of the slackening off in demand, and merchants 
as well as manufacturers hesitate to undertake risks in pushing 
business at the moment. 


The Coal Trade. , 
A good volume of business is being transacted in the 
coal trade, but the demand is not quite so strong in the home 
departments of the trade. The miners have been pressing 
for a further substantial advance of pay, while the coalmasters 
claim a reduction on the present rate of wages. The sharp 
conflict of interests between masters and workmen is keenly 
felt, and has been the subject of conference within the last few 
days, without any agreement being found practicable. There 
has, however, been no serious disagreement, the matter being 
adjourned for further negotiation. ‘The colliers are for the most 
part well employed, and the coal shipment business is fairly 
active. Some kinds of coal have an easier tendency in prices. 











WALES AND ADJOINING COUNTIRs, 
(From our own Correspondent.) 


Cardiff Coal Market. 


An important feature in connection with the eo 
market has been the decision of the anthracite men to rejoi 
the South Wales Federation. Steam coal trade business has fom 
quiet during the past week, the restarting of the Ferndale pits 
will improve conditions, but the sudden outburst of wae 
weather may cause some depression. Cardiff steam coa| market 
to-day showed uncertainty; colliery outputs have lessened : 
superior Admiralties hold to firm figures; Monmouthshires 
also firm; small easy; house coals and other bituminous coals 
ee patent fuel and cokes firm. The pitwood marke 
still held firm. Following are approximate figures :-—Steam 
coal: Best Admiralty, large, 22s. to 22s. 6d.; best seconds 
21s. 3d. to 21s. 9d.; seconds, 20s. 6d. to 21s.; ordinaries, 19s, gq’ 
to 20s. 3d.; best drys, 21s. to 22s.; ordinary drys, 18s. 6d, to 
19s. 6d.; best bunker smalls, 14s. to 14s. 3d.; best ordinaries 
13s, 9d. to 14s.; cargo smalls, 13s. to 13s. 3d.; inferiors, 12s, 6q’ 
to 13s.; washed smalls, 15s. to 15s. 3d.; best Monmouthshire 
black vein, large, 20s. to 20s. 6d.; ordinary Western Valleys 
19s. 3d. to 19s. 9d.; best Eastern Valleys, 18s. 6d. to 19s.: 
seconds, 18s. to 18s. 6d. Bituminous coal: Best households, 
19s. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, large, 
18s. 6d. to 198.; smalls, 16s. to 15s. 6d.; No. 2 Rhondda, large, 
16s. 6d. to 17s.; through, 15s. to 15s. 6d.; No. 2 smalls, } 2s, 6 
to 13s.; best washed nuts, 17s. to 17s. 6d.; seconds, 16s, to 17s; 
best washed peas, 15s. 6d. to 16s.; seconds, 148. to 15s,; patent 
fuel, 24s. to 25s. Coke: Special foundry, 32s. to 32s. 6d.; 
good foundry, 29s. to 3ls.; furnace, 25s, to 27s. 6d. Pitwood, 
ex-ship, 22s. to 22s. 3d. 


Newport (Mon.). 
There was little alteration in the steam coal! trade 


to-day. Quotations have undergone no decided change ; <ellers 
hold firm, outputs being lessened, and supplies of large scarcer, 
Smalls easier. House coals, patent fuel, and cokes steady, 


Pitwood also firm. Following may be taken as approximately 
closing prices :—Steam coal: Best Newport black vein, large, 
19s. 9d. to 20s. 3d.; Western Valleys, 19s. to 19s. 6d.; Eastern 
Valleys, 18s. 3d. to 18s. 9d.; other sorts, 17s. 6d. to 18s.; best 
smalls, 13s. 3d. to 13s. 9d.; seconds, 12s. 6d. to 13s. Bituminous 
coal: Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d.; 
patent fuel 22s. 6d. to 23s. Pitwood, ex-ship, 22s. to 22s, 3d. 


Swansea. 
The anthracite coal market was again quiet to-day ; 
steam coal conditions remained unchanged, large and machine. 


made coals firm, rubbly culm and duff steady. Anthracite 
coal: Best malting, large, 22s. to 24s. net; second malting, 
large, 19s. to 20s. net ; big vein, large, 17s. 6d. to 19s., less 24; 
red vein, large, 12s. to 13s. 6d., less 24 ; machine-made cobbles, 
22s. to 23s. 6d. net; Paris nuts, 23s. to 24s. 6d. net; French 
nuts, 23s. to 24s. 6d. net ; German nuts, 23s. to 24s. 6d. net; 
beans, 16s. 6d. to 19s. 6d. net; machine-made large peas, 
lls. 6d. to 13s. 6d. net ; rubbly culm, 9s. 6d. to 9s. 9d., less 24; 
duff, 6s. 3d. to 6s. 6d. net. Steam coal: Best large, 19s. 6d, 
to 2l1s., less 24; seconds, 16s. 3d. to 17s., less 24; bunkers, 
15s. 6d. to 16s., less 24; small, 13s. 6d. to 15s. 6d., less 2}. 
Bituminous coal: No. 3 Rhondda, large, 19s. to 20s., less 24; 
through and through, 16s. 6d. to 17s. 6d., less 24 ; small, 14s. 9d, 
to 16s., less 24; patent fuel, 21s. 6d. to 22s. 6d., less 2}. 


Iron and Steel. 

Following are latest quotations :—Pig iron : Hematite 
mixed numbers, 78s. 3d. cash and month; Middlesbrough, 
70s. 6d. cash and month; Scotch, 76s. 6d. cash and month ; 
Welsh hematite, 85s. to 85s. 6d. d.d.; East Coast hematite, 
85s. c.i.f.; West Coast hematite, 85s. c.i.f. Steel bars: Siemens, 
£5 5s, per ton; Bessemer, £5 5s. per ton ; rubio, 20s, to 20s. 6d. 


Tin-plate and other Quotations, 

Quotations as follows :—Finished black plates, £10 15s. 
per ton; galvanised sheets, 24g., £11 15s. per ton. Block tin, 
£221 10s. cash and £217 15s. three months. Copper, £68 10s. 
cash and £68 5s. three months. Lead: English, £20 5s. per ton ; 
Spanish, £20 per ton ; spelter, £23 10s. per ton. Silver, 27/Ad. 
per ounce, 








PERSONAL AND BUSINESS ANNOUNCEMENT. 





Caprain H. Rratt Sankey, R.E., has been elected to the 
Executive Committee of the Decimal Association. 

Tue Sullivan Machinery Company, Chicago, informs us that 
its Montreal office, hitherto at 403, Lagauchetiere-street, West, 
is now situated at Room 806, Shaughnessy Building, corner 
of St. Paul and McGill streets. 

BaRLow AND CuHIDLAW, Limited, Pendleton, Manchester, 
inform us that they have appointed Mr. T. 8. Smith, of 5, Idol- 
lane, Eastcheap, London, E.C., their agent for machine-cut 
gears and Woodruff keys in the metropolitan district. 

T. RowLanpDs Aanp Co., Limited, of Palm Tree Works, Stani- 
forth-road, Sheffield, advises us that the Titanium Alloy Manu- 
facturing Company, Niagara Falls, N.Y., which it has repre- 
sented in Great Britain for some time past, has now appointed 
it European agent for its products. 

JaMEes WALKER AND Co., Limited, of Lion Works, Garford- 
street, Poplar, announces that no change whatever will be 
occasioned in the organisation of the business by the death ot 
Mr. James Walker—an announcement of which we print in 
another column—but that the management of the company 
will be conducted as before, under the direction of Mr. George 
H. Cook, the managing director. 








Contracts.—Ed. Bennis and Co., Limited, have recently 
received orders for over 110 stokers of various types, as well as 
for conveyors, elevators, coal crushers, &c. — Kater and 
Ankersmit, of 34, Fenchurch-street, E.C., are supplying the 
French battleships Provence and Bretagne with two of their 
Universal patent Massip system oil separators each. ‘This 
firm also has in hand four more of these separators for the 
battleships Paris .nd France. 


British ACETYLENE AND WELDING AssociaTION.—A meeting 
of the members of the above Association took place at the 
Westminster Palace Hotel on Tuesday, May 20th, at 2.30. The 
President, Mr. Murray, was in the chair. and there was « 
large attendance of members. Mr. Murray, in addressing thie 
meeting, dwelt at length on the policy of the Association ani 
on the progress that the Association has made during the last 
year. The election of officers for the present year and other 
business was then proceeded with. Mr. Ernest W. Sprott was 
elected President for the present year, Mr. T. G. Allen was elected 
Vice-president, and Mr. ft E. Baker, Treasurer. In the evening 
the President, Mr. Ernest W. Sprott, presided at dinner over « 
large gathering of members and their friends at the Café Monico. 
The health of the Association was proposed by Dr. Clay, who 
discussed at some length the important position the Association 
had taken in connection with oxy-acetylene welding and cutting, 
and spoke of the excellent results which were being obtained 
at the welding school at the Northern Polytechnic. The 
President replied. 


t 
f 





“3 A 





ee 


0a 

in 
een 
Pits 
arm, 





pa TE 





Fae 





$ 


25 NTR Cae pay 


May 30, 19138 


THE ENGINEER 


593 








——_ 
eee 


NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia, 
An active business has been going on in the crude iron 
and makers report plenty of work on their books, 
both for forward and immediate delivery. The returns for 
April are satisfactory ; on the 30th the stocks at the German 
blast furnace works were 293,000 t., as compared with 302,000 t. 
on March 3lst this year, and 426,000 t. on April 30th, 1912, 
Rather & quiet business was done in manufactured iron during 
the week. The Rhenish-Westphalian Group of Central German 
Iron Merchants reduced the warrant prices for bars and plates 
M.10 p.t. on the 15th of the present month. 


industry, 


The Silesian Iron Market. 

There is a good supply of work in the different branches 
of the iron and steel industry. In the manufactured iron trade 
the mills have some heavy contracts in execution, and prospects 
for a continuance of activity are fair. In‘ Upper Silesia the 
production of the blast furnace works during the first four 
months this year was 332,000 t., as compared with 339,000 t. 
in the same period last year; the Siegerland output was 
398,000 t., compared with 299,000 t.; that of the Central and 
North German district was 325,000 t., as compared with 
298,000 t., but in the Luxemburg-Lorraine district the output 
was 33.4 per cent. of the total production, while in the first 
four months last year it was only 30.7 per cent. of the total 
German output in pig iron. The position of the finished iron 
and steel trade has not altered in any material respect since 
my previous report. Orders come in regularly, and sufficient 
work has been secured to keep up a good employment at the 
yarious establishments. 


The Steel Convention. 

Sales during April this year were 566,289 t., as com- 
pared with 662,277 t. in March, and 468,293 t. in April, 1912. 
Of the above-named quantity, 138,710 t. were semi-finished 
steel, as compared with 151,688 t. in March this year, and 
130,047 t. in April last year; railway material, 234,252 t., 
as compared with 232,437 t. in March, and 151,276 t. in April 
last year ; sectional iron, 193,327 t., as compared with 178,152 t. 
in March this year, and 186,970 t. in April last year. 


The Coal Market in Germany. 

The strike in the Upper Silesian coal district ended 
last week; the loss in output, caused by restrictions and 
stoppages since April 19th is estimated at 1,400,000 t. coal. 
The production of coke has also been influenced considerably 
by the strike, being much lower than usual and not equal to 
the demand. No change has taken place on the Rhenish- 
Westphalian coal market, consumption and prices being satis - 
factory, and there is further a strong business being done in 
coke and briquettes. Gas coal and coal for coke-making are 
in especially good request. Healthy activity prevails on the 
South German coal market, supplies being insufficient to cover 
the rising demand that has set in after the May reduction of 
prices. 

Austria-Hungary. 

Only a slow business was done generally during the 
past week, but prospects have brightened perceptibly with 
regard to the future iron trade, for the end of the Balkan War 
means @ revival of foreign demand for all descriptions of manu- 
factured iron, tools, scythes and general agricultural imple- 
ments. Official quotations are as follows :—Witkowitz foundry 
pig, No. 1, 150 crowns; hematite, No. 1, 134 crowns; Hun- 
garian charcoal pig iron, 134 to 145 crowns; white forge pig, 
120 crowns; spiegeleisen, 160 to 170 crowns; Styrian and 
Austrian bars, 235 to 245 crowns; tank plates, 266 crowns ; 
boiler plates, 302 to 311 crowns, according to quality ; girders, 
235 crowns; all per ton free Vienna. A good business is 
being done in pit and brown coal, and the coke trade is very 
active. 

Iron and Steel in Belgium. 

Somewhat discouraging accounts are still given con- 
cerning business on the iron and steel market. Prices continue 
to move downwards, and only a very small amount of fresh 
work was secured during this week and the last. Some 
establishments are said to have reduced output. There 
is, perhaps, a little more life shown in plates, but prices 
are very low, and they leave no gain. Heavy plates 
were quoted £5 19s, p.t. last week. A further decreasing 
tendency could be felt in bars; German competition is par- 
ticularly keen in this branch, and has caused prices to go down 
rapidly. There have been German offers at M.108 p.t., which 
is equal to £5 7s. 3d. p.t., and Belgian firms have been compelled 
to reduce their rates to £5 7s. to £5 8s. p.t. Even less is reported 
to have been taken. Rods are in slow demand, and prices do 
not exceed £5 18s. p.t. A fairly brisk inquiry continues to come 
in for hoops, the current quotation being £6 18s. p.t. for export. 
Inland prices have been decreasing steadily, basic bars now 
standing at 150f., in some cases 152.50f. p.t. The inland 
quotation for heavy plates and rods is 162.50f. p.t.; hoops, 
180f. to 182.50f. p.t. From the rail and girder mills good 
accounts come in with regard to employment, but a weakening 
tone prevails in the semi-finished iron industry, consumers 
having reduced their purchases to the utmost. The export 
price does not exceed 90s. p.t. Pig iron remains pretty stiff. 
Output last month was 156,510 t., as compared with 184,220 t. 
in the same month last year. The total production of pig iron 
in Belgium during the first four months this year was 783,200 t., 
as compared with 739,870 t. in the corresponding period last 
ae A satisfactory condition prevails in the Belgian coal 
ine ustry. 








AMERICAN NOTES. 

(From our own Correspondent.) 
; New York, May I4th. 
_ THe past week has shown a moderate shrinkage in demand for 
finished products, and mills are showing a reduction of the 
unfilled orders list. The reduction in one month by the United 
States Steel Corporation was close to half-a-million tons. This 
fact, with increasing new capacity and a little more hesitancy 
on the part of railroads, accounts for some of the shaded quota- 
tions on finished products, though the shading is by no means 
general, Pig iron output is about the same, but prices are 
slightly lower, which fact was taken advantage of and a good 
volume of business was done. Forge is active, but high foundry 
grades are dull. Many prospective buyers are holding for 
further shading, but in many cases the limit has been reached ; 
in fact, three or four furnaces have blown out. Railroad buying 
is light. Very few orders for rails have been received, though a 
Cuban road is inquiring for 45,000 tons of 60 1b. and 80 lb. 
rails, Western mills are short of rolling billets, and Eastern 
mills cannot help them out, as early deliveries are wanted. Bars 
are in light demand. Plates and shapes are still active, and 
better deliveries can be made. Many new enterprises are in 
sight that will call for such material. Shipyard specifications 
are plenty, and all the yards are taxed to capacity. Car builders 
know of heavy prospective orders. Railway managers are a 
trifle conservative. If their request to advance freight rates 
1s granted it will make a marked difference, as rolling stock is 
below anticipated needs. Enormous crops are everywhere in 
sight. Electrolytic and casting grades of copper are active, 
recent sales reaching 70,000,000 lb. The surplus accumulation 
has fallen to 75,549,108 Ib., due to expanded domestic con- 
sumption. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated trom abroad the name and 
addrese of the Communicator are printed «n italice. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 26, Southampton-buildings, Chancery-lane, W.C., at 8d. 





The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specificati 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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INTERNAL COMBUSTION ENGINES. 


7344. March 26th, 1912.—An ImprovepD METHOD OF AND 
MEANS FOR CooLING INTERNAL COMBUSTION ENGINES, 
A. H. Adams, Balfour House, Finsbury-pavement, E. de 
Normanville, 21, Prince’s-square, Bayswater, and Adams 
Manufacturing Company, Limited, Balfour House, Fins- 
bury-pavement, London. 

At the front end of the crank chamber is a compressor A 
forcing air through the pipe B into a reservoir C. From this 
reservoir the air is conveyed by 2. pipe D to an automatic valve 
I. arranged in the return pipe W of the water cooling system 
above the cylinders. When the automatic valve is open, the 
air passes through the pipe F and escapes through a number of 
small perforations in a distributor G into the water contained 
in the radiator H. After passing through the water the air 
escapes through a pipe J which dips into a cup K provided with 
baffles L serving to separate and collect the water that may be 
carried out of the radiator by the air. Instead of allowing the 
iir to come in actual contact with the cooling water it may be 
passed through a coil or other vessel immersed in the cooling 
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water. In either case the cooling effect is produced by the free 
expansion of the air through the valve E. The automatic 
valve comprises a chamber M containing mercury and closed 
at the top by a flexible diaphragm N which is held in place by 
the cap O. The passage through the cap forming a communica- 
tion between the inlet pipe D and the outlet pipe F is normally 
closed by a ball held down on its seat by a spring. Between 
the ball and the flexible diaphragm is a rod R which lifts the 
ball when the diaphragm is outwardly flexed by the increase 
of pressure within the chamber M due to excessive temperature 
around the chamber. As the temperature around the chamber 
M diminishes and the pressure within the chamber consequently 
falls the ball is pressed to its seat again and so closes the air 
passage and prevents further escape of air into the cooling 
system.—May 7th, 1913. 
9824. April 25th, 1912.—- IMPROVEMENTS RELATING TO 
INTERNAL COMBUSTION ENGINERS FOR MARINE PURPOSES, 
F. Lane, 26, Great St. Helens, London, and W. B. Thompson, 
Thornbank, Dundee, Scotland. 

This invention relates to that type of engine in which two 
pistons move in opposite directions and operate crank shafts 
with propellers mounted thereon which are coupled by suitable 
gearing, the axes of the cylinders being either in one plane or 
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iston A is coupled to its own crank shaft B 


Each 
and C, the cylinders D being between the shafts B and C. The 


inclined. 


crank shafts rotate in opposite directions. Their motion is 

made to synchronise by means of screw gearing E and F and a 

solid cross shaft.—May 7th, 1913. 

10,202. April 30th, 1912.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF COMBUSTION CHAMBERS OF INTERNAL COMBUSTION 


Enernes, K. J. Crossley, Baronet, of Crossley Brothers, | 
Limited, Manchester, and W. le P. Webb, Bank Hall | 


Cottage, Hale, Cheshire. 

This invention relates to internal combustion engines using 
oil as fuel, and is applicable to horizontal engines working on the 
four-stroke cycle. The type of engine is that in which the oil 
is only introduced into a combustion chamber or vaporiser 
separated from but communicating with the working cylinder 
at all times by means of a contracted neck. The oil is intro- 
duced on the compression stroke. The combustion chamber is 








shown at A, the vaporiser cap at B, the contracted neck at C, 
the piston at D, the working cylinder at E, the exhaust valve 
at F, and the air admission valve at G. The contracted neck C 
is shown at the lowest part of the engine cylinder and so also 
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is the exhaust valve F. The vaporiser cap B is shown opposite 
the contracted neck C, but it may be arranged at any other 
convenient part of the combustion chamber. The oil fuel 
injector may be arranged at any convenient part of the com- 
bustion chamber or vaporiser.—May 7, 1913. 


DYNAMOS AND MOTORS. 


1913.—IMPROVEMENTS IN DEVICES 
FOR REVERSING THE DIRECTION OF RUNNING OF POLy- 
PHASE-CURRENT ComMMUTATOR Motors, Bergmann-Elek- 
tricitats-Werke, Aktiengesellschaft, of' Oudenarderstrasse 
23-32, Berlin, N. 

The present invention relates to apparatus for reversing the 
running of polyphase commutator motors, in which the speed 
regulation and reversal of the direction of rotation are effected 
by the displacement of the brushes. In such motors it is advis- 
able to alter the direction of rotation of the rotating field, when 
the direction of running is reversed. According to the present 
invention, the regulator, which controls the speed and the direc- 
tion of running by means of a hand lever or the like, is entirely 
<eparated from the commutating device, which alters the direc- 
tion of rotation of the field by changing over two phases of the 
stator winding. A hand lever can be used to displace the 
brushes and an ordinary throw-over switch for the reversal of 
the rotation of the stator field, and this switch can be thrown 
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over mechanically or electrically, when the direction of running 
of the motor is reversed. M represents the main motor, which is 
connected by its shaft A to a small auxiliary generator G, which 
is represented as a direct-current machine, separately excited 
by the field winding B. The generator G supplies current to an 
auxiliary motor M'. When the direction of running of the 
motor M is reversed the current in and the rotation of M' are 
also reversed. A reversing switch D is thrown over, so that its 
arms engage with either the upper contacts O, P or the lower 
contacts Q, R, according to the direction in which the generator 
G tends to drive the motor M'. The direction of the current 


| in the phases J and K is altered according to the position of 





the switch D and the current in phase L is unaltered. It is 
obvious that the switch D is unaffected by any movement 


| of the lever E for the purpose of regulating the speed by the 


displacement of the brushes on the commutator F. Other 
known types of machines, such as a polyphase-current machine, 
might be substituted for the direct-current generator G, and 
any other electromagnetic device which is operated by the 
reversal of the current for the motor M.— May 7th, 1912. 


SWITCH GEAR. 


4093. February 17th, 1913.—IMPROVEMENTS IN AND RELATING 
to Etecrric Motor Controtuine Devices, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C., and Herbert Edward Britton, of 
2, Dale-street, Rugby. : 

This invention relates to electric motor controlling devices 
such as motor starting switches, and has for its object to provide 
improved means whereby the operating handle can be moved in 
the direction from the “ off ” position only by a slow or step-by- 
step motion, thereby ensuring that the current supplied to the 
motor cannot be increased too rapidly. The two superposed 

arms A and B are both arranged on the spindle C, the arm A 

being provided with two projections D and E dropping down 

one on each side of the arm B. The lower arm B carries the 
contact brushes F and also a pawl G pivoted on its under-side 
adapted to engage a rack L secured to the casing of the rheostat, 
the pitch of the teeth corresponding to the pitch of the contacts. 

The pawl G is biassed in one direction by means of the spring H, 

and has an elongated slot J for the pivot pin K. When the arm 

Ais moved from the “ off” position it drives the arm B until it 

reaches the first contact, when the pawl G will engage with the 

first tooth of the rack L, thereby delaying further progress. 

Before the arm can be moved to the next contact the upper arm 

must be moved towards the “ off” position until the projection 
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E engages with the tail of the pawl G rotating the same on the 
pivot K until the tip of the wrvedl is clear of the tooth on the rack ; 
the pawl will then be pulled forward by the spring H along the 
elongated slot J until it rests on the top of the next tooth, when 
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the arm can be moved one more tooth or contact. In returning 
the arm to the ~ off”’ position, the pawl G will be forced out 
of engagement with the rack and the lower arm driven by the 
projection D, the same action taking place if the arm A is biassed 
to the * off ” position.— May 7th, 1913. 


SHIPS AND BOATS. 


April 26th, 1912.—Improvep METHOD oF LOWERING 
’ Easton, 162, Marine-parade, 


9918. 
SHip’s Liresoats, W. C. 
Brighton. 

An opening A is formed in the side of the ship, and within this 
is a platform B. Between the platform and the deck above 
plating C is provided at the back and at each end so as to form 
a water-tight enclosure open on the seaward side. On this 
side a water-tight vertically sliding door D is fitted, provided 
with any suitable operating means, such as a winch and an end- 
less chain. Overhead rails E are fitted within the enclosure 
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running thwart ship, one toward each end, so as to carry both 
ends of the boat. To provide a continuance of the runway, 
other rails F are hinged to the side of the ship in pairs, one pair 
forward and one pair aft, in such a way that normally they lie 
flat against the side of the ship. The members of each pair 
are bolted together when swung out and supported by stays 
and fore and aft guys. A trolley is fitted to each overhead rail, 
and is provided with a suspension hook to carry the boat.— 
May 7th, 1913. 


MEASURING AND TESTING INSTRUMENTS. 


21,498. September 21st, 1912.—ImMpROVEMENTS IN METERS 
OF THE VENTURI TyPE FOR Liquips, R. Kennedy, of Gilen- 
field and Kennedy, Limited, Kilmarnock, Ayrshire. 

The Venturi tube is built up in a series of sections. In the 
jointing flange A of a section B of full diameter at the entrant 
end of the tube is cut a groove C closed by the flange of the next 
adjacent section. This groove communicates by way of a series 
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of apertures D with the interior of the tube, and by an aperture 
E with a by-pass pipe F. This by-pass pipe is connected to the 





inlet side of a meter G. The outlet from the meter communi- 
cates with a continuation of the by-pass pipe F, which in turn 
communicates with an aperture H in the throat section J of 
the Venturi tube, which aperture in turn communicates with an 
internal peripheral groove K in that section. The groove is 


internally closed by a liner L extending and held between the 
flanges of the adjacent tube sections and pierced opposite the 
groove by a series of apertures M communicating with the 
interior of the tube.— May 7th, 1913. 


LIGHTING AND HEATING. 


10,765. May 7th, 1912.—IMpRovEMENTs IN Etectric HEATING 
ELEMENTS, The Electric and Ordnance Accessories 
Company, Limited, manufacturers, and John Dow Morriso1 
and Leslie Herbert Davies, engineer, all of Cheston-road, 
Aston, Birmingham. 

The base or foundation of the element consists of a bar A 
of insulating and refractory material. This base is of sub- 
stantially triangular section, and the three sides are slightly 
hollowed to form concave surfaces adapted to assist the dis- 
tribution of the heat by reflection. The resistance medium 
consists of a length of metallic ribbon B, which is wound spirally 
around the base A from end to end of the latter, the adjacent 
convolutions being separated from one another. In use two 
faces of the triangular base A are presented outwards, so that 
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useful heat is radiated from the portions of the windings B, 
which cover the faces and only the heat given off by the 
windings upon the third or remote face is lost. The area of the 





winding upon this face is, however, very much less than the | 
combined area of the winding upon the other two faces, so that | 
the heat wasted or lost is relatively small as compared with that | 


which is usefully employed. The windings are kept in place 


by lugs C formed integral with the base, while their ends are | 


connected to the usual metallic terminal plates D secured to 
reduced or flattened ends of the base A by bolts E.— May 7th, 
1913. 


MISCELLANEOUS. 
17,346 July 25th, 1912.—IMPROVEMENTS IN APPARATUS 
FOR TRANSFORMING Dtrect ELectrRic CURRENT INTO 


ALTERNATING CURRENT, Paul Hildebrand, of 51, Orleans- 
strasse, Miinich, Germany. 

The apparatus essentially comprises a pole changing switch 
actuated by an alternating-current magnet S, two condensers 
C and C!, and a transformer T. The action of the apparatus 
is as follows :-—A continuous current at a pressure of, say, 
110 or 220 volts, is conducted over two pairs of contacts or 
springs X Y and PQ. These two pairs of contacts are con- 
nected crosswise, so that contacts opposite in sign lie opposite 
each other. Rocking on pivots L and M between these contacts 
are two contact levers, which are insulated from each other and 
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are actuated by the alternating-current magnet S, so that in 
passing backwards and forwards between the contacts X, P 
and Y, Q respectively a rapid change of poles is effected, whereby 
an alternating current of 110 or 220 volts is produced in the wires 
joined to the levers. The condensers C and C! are charged with 
this alternating current and the current discharged by the 
condensers operates the alternating current magnet 8S. By 
this means only very small quantities of current are taken from 
the circuit system, which would have no effect on any measuring 
instrument—current consumption meter. The alternating 
current obtained is taken through the transformer T, by which 
it is transformed down to, say, 6, 8, or 10 volts or other con- 
venient voltage. The device may be started by operating the 
switch by hand.—May 7th, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,057,575. Arr Compressor, LZ. Murphy, Ennis, Tex.—Filed 
July 11th, 1910. 

The compressor has 4 cylinder consisting of aligned sections 
secured directly together. One section has an open end and the 
other section constitutes a closure for this end. The space thus 
defined forms a low-pressure chamber. The closure section 
has a central high-pressure chamber, and the first-mentioned 
section has a high-pressure chamber at the opposite end of the 
low-pressure chamber. A cylindrical piston has its ends playing 
in the high-pressure chambers. A central annular fin on the 
piston plays in the low-pressure chamber. A _piston-rod 
extends from the piston through the end of one cylinder section. 
There are inwardly opening check valves disposed radially 
in the wall of the cylinder at both ends of the low-pressure 
chamber and in constant communication with the atmosphere, 
and outwardly opening check valves mounted radially in 
the wall of the cylinder at both ends of the low-pressure chamber. 
Inlet and outlet valves are mounted in the wall of the cylinder 


| 1,056,895. 





at the outer ends of both high-pressure chambers, and there is 
a by-pass in the wall of the cylinder leading longitudinally 
therethrough from the outlet valve at the rear end of the “Wg 
pressure chamber to the inlet valve of the forward high-pressure 
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chamber. There is also a by-pass in the wall of the cylinder 
leading longitudinally therethrough from the outlet valve at 


| the forward end of the low-pressure chamber to the inlet valve 


of the rear high-pressure chamber. There is only one claim. 


1,056,861. Sorar Heater, 7. W. Walker, Monrovia, Cal, 
Filed February 20th, 1912. 
The heater comprises a casing having a series of parallel pipes 
connected near their ends for directing water through their 
entire lengths. The ends of these pipes are free within the 
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casing. Hollow tubes extend through these pipes and project 

from their ends. There are means for closing the space between 

the pipes and the hollow tubes, and connecting piping leads 

from the pipes in the casing to a suitable reservoir. There are 

three claims. 

FEED-WATER HEATER, W.S. Elliott, Pittsburgh, Pa. 
Filed April 26th, 1911. 

The heater has a partition dividing its interior into two 
separate heating chambers, each of which has a steam inlet, 
a water inlet, and a water outlet. together with valves mounted 
on the heater for controlling the inlets and outlets. Either of 























the chambers may be operated to the exclusion of the other. 

The valves for the steam inlet openings are arranged within 

the heating chambers and have actuating rods extending across 

the chambers and through its opposite side walls. There are 

twelve claims. 

1,057,641. Reversipre GearinG, FE. W. Harriman, Taunton, 
Mass.—Filed September 7th, 1911. 

The gearing comprises a driving shaft, a driven shaft, and 
complemental friction clutch members non-rotatably engaged 
with these shaft sections respectively, and adapted to be inter 
engaged for direct driving. The reverse driving gearing includes 
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a spur gear loose on one of the shafts, an internal gear surround - 
ing the spur gear, and an intermediate pinion. A clutch is 
arranged to connect one of the gears of the reverse driving 
gearing to one of the shaft sections, and a clutch is arranged 
to connect the other gear of the gearing to the other shaft section. 
There are five claims. 
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MAY. 


Long Distance Wireless Telegraphy. 


Tue report of the Advisory Comunittee, 
which was appointed by the Postmaster-General in 
January last to consider and report on the merits 
of the existing systems of long-distance wireless 
telegraphy, particularly as regards the capacity of 
any one of them for continuous communication over 
the distances required for the proposed Imperial 
chain of stations, was issued on the first day of the 
month. If it had been expected that this Committee 
would decide definitely that one particular system 
should be used to the exclusion of all others, then 
those who had this expectation were disappointed, 
for the Committee did nothing of the kind. Indeed, 
from the general wording of the report it was to be 
inferred that the members of the Committee con- 
sidered a combination consisting of different parts of 
two or more systems might well produce better 
results than those hitherto achieved. At all events 
it was recommended that the Post-office should 
carefully refrain from pledging itself to use any par- 
iicular system and should reserve to itself the right 
to use any system or combination of systems which 
was found to transmit messages over the required 
distances with the greatest regularity and rapidity. 
Moreover, it was specially enjoined that the authori- 
ties should not rest content with ordinary success, 
but should continue experimenting and trying any 
apparatus which appeared likely to do well, to see if 
something better could not be procured. This is 
the proper spirit in which to approach an undertaking 
of this character, and it is to be hoped that the Post- 
office authorities may see eye to eye with the Com- 
mittee. It will be somewhat of a novelty to find a 
Government department doing what is asked of it 
in the present instance, but, after all, the Post-office 
is one of the least stagnant of Government-managed 
departments. 





Egypt. 

Despite the croaking of pessimists, few 
people have ever doubted that under a firm but 
beneficent rule Egypt could be made into a great and 
profitable land. It has now been under British 
influence for thirty years, and year after year without 
any material set-back it has increased in wealth, 
prosperity, and happiness. Lord Kitchener tells us 
in his report for 1912, published last week, that the 
great staple of Egyptian trade, cotton, is developing 
steadily, and that the Government is keeping a 
paternal eye on it. There are now nearly one and three- 
quarter million feddans (well over oneand a-half million 
acres) under cultivation, and the yield of the crop is 
about seven and a-half million kantars, or about 
7400 million of pounds, The crop has to battle with 
unfavourable weather, against which little can be done, 
against the cotton and boll worms, and against bad 
seed. With the last two enemies the Government is 
fighting. A commission is investigating the diseases, 
and arrangements have been made for the production 
and distribution of good seed. Allusion is, of course, 
made in the report to the enormous influence that 
irrigation and drainage have had upon the develop- 
ment of Egypt and the Soudan, and the opening of 
the enlarged Assouan Dam on December 23rd is 
referred to. Lord Kitchener remarks that the 
question of developing power from the reservoir, 
particularly for the manufacture of artificial manure, 
is now being studied. He mentions also the proposal 
to construct another dam about 40 miles above 
Khartoum on the White Nile, but he does not give 
much information about it beyond saying that its 
object would be to store the waters of the White Nile 
in case of dangerously high floods. There is one other 
item in the report in which Lord Kitchener’s own 
influence is clearly seen. He has been struck by the 
absence of good roads for animal and motor traffic, 
and has formed a “ Main Roads Department” to 
study the question and attend to the development 
of highways. Altogether the report must be regarded 
as of a highly satisfactory nature. 


Petrol Tramcars. 


Our readers will remember that last week 
we published a short description of some petrol- 
electric tramears which are being fitted up for use 
on the London County Council’s lines. It has long 
been a matter for wonder to us why the petrol engine 
has not been more extensively employed on tramcars. 
That it can do the work required of it is evidenced, 
for example, by the service of petrol cars running 
between Morecambe and Heysham. It is true that 
this type of engine when first applied to heavy omni- 
buses was not an immediate success. Disabled 
vehicles were frequently to be seen at the roadside. 





Nowadays, however, things have greatly changed. 
Breakdowns are becoming less and less usual and 
enormous distances are run every day by these 
vehicles. There appears to be no valid reason why, 
if motor omnibuses are successful, motor tramcars 
should not be also, and on this account the experiment 
of the London County Council is to be welcomed. Sup- 
posing, for a moment, that the two systems of traction 
are equally efficient, it would appear that a consider- 
able saving should result if internal combustion engines 
on the cars were employed. There are not sufficient 
data available for a really satisfactory estimate to 
be formed concerning the relative costs of running 
electric and motor tramcars, but it would by no 
means surprise us to find that petrol tramcars could 
be run as cheaply as, and perhaps even more cheaply 
than, electric cars. But for the sake of argument, 
assume that the actual running costs are the same. 
Petrol cars require no generating station or sub- 
stations, nor is expensive slot or overhead equipment 
necessary, and this would mean a very considerable 
saving in capital expenditure. Of course, there is 
the question of the rising price of petrol to be con- 
sidered, and to rush headlong into the purchase of 
petrol cars and to scrap the electric cars and equip- 
ment without most careful experiment and investiga- 
tion of every point involved would be sheer madness. 
We are pleased to see, however, that the Council is 
about to carry out experiments in this direction, and 
the results obtained will be looked forward to with 
interest. 


Italian Airships. 

THERE has been considerable activity of late 
in the Italian airship service, and the good qualities 
of the craft have been proved in frequent journeys 
which are made without any extraneous help of any 
description being given from the ground. Among 
these air cruises may be instanced that of the P 2 from 
Venice to Ferrara, Bologna and back again to the 
starting point, and also the longer voyage made by the 
P 5 the other day. This vessel is one of the units of 
the fleet at the headquarters of the aeronautic special- 
ists at Bracciano, near Rome. She left that place 
at 5.40 a.m. and steered for the Appennines, main- 
taining a height between 1300ft. and 1700ft., and 
shaping her course for the Pass of Mandriolo which 
had been chosen as the place where the mountains 
were to be attacked. Here the aeronauts were 
caught in a violent gale accompanied by rain and 
snow and followed by a dense fog. They therefore 
rose to 2500ft., and, after having successfully accom- 
plished the crossing, descended on the other side 
to 900ft. as they neared the Adriatic Coast at Faenza 
and Imola. At this latter town they performed 
some evolutions, threw out messages to be telegraphed 
to the Admiralty and to their friends, and proceeded 
to Verona where they landed at 2.45 p.m. The 
journey, which is 310 miles in a direct line, was thus 
made at an average pace of 344 miles an hour, includ- 
ing the delay at Imola. The airship was built by 
the brigade of specialists in Rome, and has a cubic 
content of 4700 cubic metres (165,979 cubic feet). 
The car is made of cedar wood sheathed with steel, 
and the motors are of 130 horse-power. 


German Navigation Dues. 

As was reported in these columns about a 
year ago, the German Reichstag had passed a law 
empowering the Government to levy dues on German 
waterways, the proceeds of which are to be employed 
for the purpose of canalisation and general improve- 
ment work. So far it has been impossible to bring 
this law into practical operation, as the German 
Government is bound by treaty with Austria-Hungary 
and the Netherlands not to impose any navigation 
dues on the Elbe and Rhine respectively. It was 
considered at the time that there would be but little 
difficulty in persuading the two Governments to 
waive their treaty rights, but hitherto all efforts 
have proved unavailing. There is, however, no 
objection to the imposition of dues on waterways 
lying exclusively within Germany territory, and it is 
now proposed to place the law in operation as far as 
the Oder and Weser are concerned. At the same time, 
it is considered that such a course will demonstrate 
in a practical manner to the two recalcitrant Govern- 
ments the benefits that will accrue from the imposition 
of the dues in question. It is open to considerable 
doubt whether this plan will have the desired effect, 
and it may even be confidently anticipated that 
Holland at any rate will require very substantial 
concessions before giving up the advantages it at 
present possesses through the freedom of navigation 
on the Rhine. 


The Telefunken System. 


Tx report of the Advisory Committee on 
Wireless Telegraphy has caused considerable comment 


in Germany, especially as it was at first thought that 
the Committee, in stating that the Marconi system 
alone could be said with any certainty to be capable 
of fulfilling the requirements of the Imperial Chain, 
thereby implied the inferiority of the Telefunken 
system. In view of these comments the German 
Company for Wireless Telegraphy issued a statement 
to the Press to the effect that the Committee had not 
asserted that the Telefunken system was in any way 
inferior to the Marconi system, but that it had been 
impossible to prove its practicability for the purpose 
required, as there was no suitable station situated 
at a distance of 2000 miles from the central station at 
Nauen, in spite of the fact that successful experiments 
had been repeatedly made in transmitting messages 
to the colony of Togoland, a distance of 4000 miles. 
It has also been reported during the month that 
experiments have been in progress since January last 
between Nauen and the Telefunken station at Sayville 
on Long Island, a distance of about 4040 miles, and 
it has been found possible to transmit messages 
between the two stations. The experiments will be 
continued with a view to the establishment, if possible, 
of regular communication between Berlin and New 
York. The Telefunken Company has also recently 
announced that it has attained the world record for 
wireless telephony, spoken messages having been 
transmitted with great ease to various stations at a 
distance of 600 to 700 kiloms. 


Labour Troubles. 


THE month has been brooding upon labour 
troubles and the immediate future is looked forward 
to with anxiety. True to their threat, the Miners’ 
Federation opened a campaign in South Wales on 
May Ist to suppress all free labour, and they have 
now gathered a great number of new members into 
the fold, as a rule without any serious disturbances. 
In view of the fact that the financial position of the 
Federation was far from strong, it is somewhat 
remarkable that it has been allowed to have its way 
so readily. Shipyard labour has given much anxiety 
all through the month and continues to do so; a 
serious strike may break out at any. moment. 
The immediate cause of the dispute lies with 
the riveters, who are demanding a material rise 
in wages because the holders-up want more. A 
ballot was taken recently, and the result, announced 
on Wednesday, favours a strike. The unsettled state 
of affairs is having a very bad effect on the Northern 
shipbuilding trade, and it is feared some important 
orders must inevitably :be lost. In the Midlands there 
is also serious trouble. The tube trade is on strike 
and in various other industries there are disputes. 
All turn upon the question of minimum wages. In 
view ot the amount of work in sight or in hand there 
seems to be a tendency on the part of employers to 
concede. In Sheffield trade has been disorganised 
by a strike of carters. Indeed, it must be confessed 
that in spite of all our boasted machinery labour 
troubles are more rife than ever: Moreover, there 
seems little likelihood of putting an end to them, for 
the men are now using the strike as a political weapon, 
just as some people use bombs and hammers. The 
miners are out for the nationalisation of mines, the 
railwaymen for the nationalisation of railways, and 
the rest of the industries strike because strikes are in 
the air and because they believe a new heaven and 
a new earth are to be gained thereby. 


Deepening the Seine. 

ONE of the schemes put forward to prevent 
a repetition of the Paris floods of 1910 was the deepen- 
ing of the Seine between Paris and Rouen, which it 
was supposed would facilitate the flow of the river 
and keep down the level of the water above the city. 
The scheme had the advantage of helping forward 
another project that has been discussed for more than 
twenty years past—that is to say, the making of Paris 
into a sea port. The commercial possibility of this 
latter project is more than doubtful, and the objec- 
tions raised by the different commissions which have 
investigated the proposed undertaking are so strong 
that the conversion of Paris into a sea port may be 
regarded as out of the question. Nevertheless, there 
is an enormous amount of traffic between Paris and 
Rouen, principally in barges, and now that the Seine 
is to be deepened in accordance with the recommenda- 
tions of the Floods Commissions, it will be possible 
eventually to run steam or motor barges of much 
larger tonnage, so that the scheme of the late M. 
Bouquet de la Grye will be realised upon a much more 
modest scale than originally proposed. The first 
part of the new work will be the deepening of the 
Seine to a depth of 14ft. 9in. between Suresnes and 
Bougival at a cost of £1,200,000. The barrage 
at Bezons will be suppressed and another made 
below the port of Bougival, while all the bridges will 





be strengthened and some of them probably re- 
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constructed. As soon as this work is completed it 
will be continued on the other seven sections into 
which the Seine is divided between Paris and Rouen. 


German Shipbuilding Industry. 

TuHat the German shipbuilding industry is 
passing through a severe crisis is sufficiently demon- 
strated by the annual report of the Vulkan Works of 
Hamburg and Stettin, which was published at the 
beginning of the month. As a result of the losses 
incurred the dividend was decreased from 11 per 
cent. in 1911 to 6 per cent. in 1912. Another example 
of the unhealthy conditions prevailing in this industry 
is supplied by the report of the Howaldt Works of 
Kiel. It is a remarkable fact that such unfavourable 
results, which are not entirely peculiar to the two works 
mentioned, should coincide with a period of com- 
mercial prosperity, and it is certainly not to a lack of 
orders that the losses are due. On the other hand 
competition is so keen in the shipbuilding industry 
that many important firms prefer to cut down their 
profits to a minimum or even to work at a slight loss 
rather than incur greater losses by letting their works 
stand idle. A further factor of importance is the 
rapid change in the types of ships particularly war- 
ships and it is generally admitted that no profit is 
made on naval orders. In view of this serious state 
of affairs the idea of a shipbuilding, syndicate has 
been mooted, but, as the report of the Vulkan Works 
states, there is a lack of unanimity on-the subject 
among the leading firms. 


A New Alpine Tunnel. 

THE proposal to drive a third tunnel through 
the Alps by the Spliigen or Greina is being much 
discussed in Switzerland, where it is intended to 
benefit the eastern cantons by international traffic 
in the same way that the central and western cantons 
are benefited by the St. Gothard and the Simplon. 
The difficulty lies in selecting a project that will not 
come into competition with these two lines. So far 
as concerns the value of the tunnel as a means of 
concentrating international traffic there is no doubt 
that the Spliigen is of greater importance, and it 
would put both the lakes of Zurich and Constance 
into communication with Lake Como. Seeing, 
however, that the only profit derived by Switzerland 
are the tolls levied upon the traffic over Swiss territory, 
it follows that there is every advantage in adopting 
as long a line as possible. The Swiss section of the 
Spliigen would only have a length of 93 kiloms., 
and probably 77 kiloms. if the Austrian line is extended 
to Sargans, as proposed, while the Greina line from 
Buchs to Chiano would traverse Switzerland for a 
distance of 181 kiloms. Again, the Spliigen will 
merely serve to direct traffic between Italy and 
Austria, and is further objected to on military 
grounds. The Greina, on the other hand, will join 
the Gothard line and put Lake Maggiore and the Swiss 
port of Locarno into communication with Lake 
Constance. The length of the Greina tunnel would 
be 20.350 kiloms., and an altitude of 922 m., would 
be reached, while the Spliigen would have a length of 
24.290 kiloms. and a maximum altitude of 1033 m. 
On account of the many objections to the Spliigen line 
it seems as if the Greina would be finally adopted. 


The Driving of Textile Mills. 

ALTHOUGH there was an interesting debate 
on the above subject in its various phase; at the 
meeting of the Textile Institute, held in Manchester 
at the beginning of last month, it is questionable 
whether the average mill engineer came away with 
any decisive opinion as to which of the several systems 
of power generation and distribution would best 
lend itself to his own particular case. The several 
authors each made out the best possible case for his 
own particular system. So far the chief rival to 
steam is electric power, which is usually obtainable 
in Lancashire from outside sources at prices which 
must leave to the producers only the barest margin 
of profit, if any. In cases where initial capital expen- 
diture is of importance, however, as is frequently 
the case, the saving effected by bringing in the 
current and hiring the electric motors from supply 
companies is decidedly attractive. By adopting 
an outside supply the mill owner has at his disposal 
more capital for productive machinery, besides elimin- 
ating from consideration many expenses connected 
with details and labour. As regards the mechanical 
versus the electrical drive question, it would seem 
that a comparison of the former system when the 
power is transmitted by means of ropes, with the 
electrical drive on the group system having the 
motors coupled direct to the line shafts, shows an 
economy in favour of the mechanica Isystem. It is, 
however, claimed by the electrical engineer that the 
electric drive is steadier than the mechanical drive, 


resulting in higher maintained speeds, increased pro- 
duction, and improved quality of product. Whether 
the advantages thus claimed are, however, sufficient 
to repay the extra capital outlay involved by the 
adoption of electric motors seems to depend very 
largely on the individual circumstances, 


The Bavarian Canal Conference. 

THE Association for the Promotion of River 
and Canal Navigation in Bavaria held its twenty- 
third general meeting at Miinich on May 25th, when 
representatives of the Government and delegates 
from the entire country were present. It was re- 
ported that both Prussia and Bavaria had during the 
past year granted sums of money for the canalisation 
of the Main from Offenbach to Hanau, whereby 
Bavaria will obtain access to the large German 
waterways. It was expected that in a short time 
the canalisation would be continued to Wirzburg 
and later to Bamberg. Among the papers read was 
a particularly interesting one discussing a new project 
for constructing a canal with five locks from Miinich 
or Augsburg to the Main, thus connecting the latter 
river with the Danube system; the water would be 
supplied by the three tributaries of the Danube, the 
Isar, Amper, and Lech. It is estimated that the total 
cost of the project would amount to over £12,000,000. 
The meeting concluded with a speech by Prince- 
Regent Ludwig on the Bavarian canal policy in 
general, in which he spoke in enthusiastic terms of 
the endeavours made to improve the economic posi- 
tion of the country by the development of the water- 
ways. His remarks culminated in the statement 
that the Bavarian Danube should be the German port 
on the Black Sea, and the Rhine the Bavarian port 
on the North Sea. 


The French Naval Mancwvres. 

THE manceuvres of the French navy, carried 
out as far as possible under actual battle conditions, 
were marked by a good many unexpected happen- 
ings, and, in fact, on one or two occasions when 
the fleets were engaged they did not know what was 
happening at all. The first part of the programme con- 
sisted in the blocking of the third battleship squadron, 
under the command of Vice-Admiral Marin Darbel, 
in Toulon Harbour, by the first and second battleship 
squadrons under the command of Vice-Admiral de 
Marolles. The blockading squadron utilised two 
hydrovols, one of which was swamped when trying 
to take its first flight, while the other made a circuit 
of 50 or 60 miles and came in touch with the enemy. 
The squadron succeeded in getting out of Toulon 
unobserved, except by the vanguard of torpedo boats, 
which were encountered by the enemy’s craft, but, 
as these were in inferior numbers, they retired. 
The second phase of the operations was an attempt 
by Admiral de Marolles to prevent Admiral Marin 
Darbel from entering Bizerta. The two fleets met 
during the night and the battle waged furiously until 
each ship began to wonder if it were attacking friend 
or foe, and the result of the battle appears therefore 
to have been left in doubt. The third phase was an 
attempt by the B fleet to prevent a junction of two 
inferior fleets, one on the coast of Algeria and the other 
at Porte-Vecchio, in Corsica. On account of their 
greater speed the A fleets were able to effect a junc- 
tion, and B had no alternative but to fall back on 
Bonifacio, but it received an order to turn back 
and fight, when the battle offered a marvellous 
spectacle, the fighting taking place at 6000 m. range, 
with a final dash of torpedo boats,which are assumed to 
have done considerable damage to battleships. The 
submarines were mostly employed for defence. 


New German Ships. 

Durine the month the German navy has 
been considerably strengthened by the placing in 
commission of two new large ships, the battleship 
Kaiserin and the battle-cruiser Seydlitz, which have 
been built to replace the battleship Elsass and the 
large cruiser Yorck respectively. They are at present 
undergoing their trials. A comparison of the Kaiserin 
with the ship she replaces is of interest. The Elsass, 
which was built some ten years ago, has a displace- 
ment of 13,200 tons, engines of 18,400 horse-power, 
and a speed of 18 knots; while the Kaiserin has a 
displacement of 25,000 tons, engines of 28,000 horse- 
power, and a speed of 23} or 24 knots. An increase 
in the heavy artillery has also been made from four 
guns with a calibre of 28 cm. to ten guns of 30.5 cm. 
A comparison between the Seydlitz and the Yorck 
shows a similar advance, the new vessel having a 
displacement of 23,000 tons, engines of 54,000 horse- 
power, and a speed of about 30 knots. On May 5th 
the new turbine battleship Grosser Kurfiirst was 
launched at the Vulkan Works in Hamburg, while the 
launch has just taken place of a new battleship to 
replace the Weissenburg, which was sold to Turkey 





in 1910, 





THE JOHN SAMUEL WHITE DIESEL ENGINE 


In spite of all our good resolutions we are afraid 
that in our descriptions of marine Diese] engines 
those of continental manufacture and desion have 
predominated, though we think we may fairly claim 
that this is not due to any lack of sympathy on our 
part with British builders, but rather to their 
failure to contribute their due share of information 
It is therefore with the greater sense of satisfaction 
that we are now able to describe another British. 
built Diesel engine, though it is one of only compara. 
tively small size, and it is, also, in accordance with 
the general practice of continental design. ho 
engine is question is one of which John Samue] 
White and Co., Limited, the well-known destroyer 
builders, of Cowes, I.W., have now built some half. 
dozen under license from the M.A.N. John Samuel 
White and Co. occupy a somewhat special position jn 
marine work, and confine themselves almost entirely 
to the construction of machinery of light weight and 
high revolution speed, and this fact has undoubtedly 
influenced them in their choice of this type of engine, 
since the M.A.N. was the pioneer in the construction 
of light high-speed Diesel engines suitable for sub. 
marines, &c. As we mentioned in dealing with the 
engines built by this German firm, they are on the 
two-cycle principle and, in discussion with Mr. \, B, 
Sillince, who is in charge ot the Cowes firm’s Diese] 
work, we learnt that beyond certain powers he ereatly 
prefers the two-cycle engine to the four-cycle, and as 
he has been interested in the construction of Diese] 
engines for a number of years his opinion is not 
without value. The main factor which has influ. 
enced him in this preference is his firm conviction that 
the high-powered Diesel engine is a certainty in the 
near future, and that his firm must be prepared to 
supply these engines of powers sufficiently large to 
meet the demand at the earliest possible moment, 
Since cylinder diameter is the limiting factor in the 
amount of power which can be developed in a Diesel 
engine and since the two-cycle engine can give more 
power for a given cylinder diameter, and, furthermore, 
since he holds that it is probable the increase in dia- 
meter will be more and more in favour of the two- 
cycle, he has been driven to adopt it. There are 
other points to which he attaches value, but. in all 
of these we are not quite able to follow him. 

Having then come to the decision to adopt the two. 
cycle M.A.N., his firm set to work to build an engine 
in order to find out exactly what were the weak spots, 
if such things existed, and in the first engine con- 
structed a great deal was learned, so that the firm 
now feels absolute confidence in any engine it builds 
up to a given size. We were somewhat surprised 
to learn that the M.A.N. scantlings have been accepted 
throughout, as we deemed them to be on the light 
side, that is, in engines of the submarine type 
Whether this is so or not, and whether Messrs. White 
thought so or not, we do not know for a fact, but 
they appear to have taken precautions by making 
the bed-plate, crank shaft, &c., of materials of a 
considerably higher tensile strength than those used 
by their licensors. At any rate, this must help to 
account for the fact that they have experienced no 
serious trouble throughout their experiments ; alto- 
gether, in short, from what we were informed at the 
works, they seem to have got their engines up to 
concert pitch with astonishingly little difficulty. 
We often think that many of our continental friends 
when they meet with a difficulty are apt to set to 
work to scheme some elaborate device to prevent 
that difficulty from having serious effects, whereas 
the British designer goes straight to the fountain 
head and removes the difficulty. We hope we are 
doing no injustice in making this statement, for it 
is merely a mental impression. If we take it, then, 
that for some little time to come the field for this 
type of engine in the Service will be confined to sub- 
marines, we cannot find any fault with the English 
firm for adopting exactly the M.A.N. engine with 
the trunk piston, or, rather, with the stepped piston 
without crosshead and guide, as it has done. It 
was thus able to take the whole design exactly as it 
was, losing no time in getting out a fresh design and 
in introducing novelties—the construction of a Diesel 
engine in itself constitutes novelty enough at one 
time. 

The great feature about the stepped piston, as 
fitted by John Samuel White and Co., which can be 
pointed to in extenuation of the absence of a cross- 
head, is that the body of the main or working piston 
has considerable clearance—say, 24/1000—from the 
cylinder liner, the rings alone touching, so that it 
has no guiding to do and all the side thrust is taken 
on the scavenge piston which is comparatively cold 
and hence can be well lubricated. To such an extent 
is the work removed from the working piston that 
it is not now lubricated at all, and though lubricators 
are shown in two of the illustrations, they have since 
been removed, while a ring is fitted in the bottom of 
the bore embracing the power piston body, which pre- 
vents oil getting at it from the scavenge cylinder, 
while at the same time waste of air from the scavenge 
pump and the passage of exhaust gases between the 
two are eliminated. All the working pistons are, 
however, oil-cooled by means of a stream of oil 
from the forced lubrication which passes up tlic 
connecting-rod into the gudgeon pin, and thence into 
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fitting round the boss and bolted to the bottom of | 


the piston, and from there it is led by a pipe down 
into the bottom of the crank case. Leakage of the 
oil from this chamber on to the connecting-rod is 
prevented by the two felt rings which surround the 
gudgeon pin, as shown in the sectional elevation, p. 597, 
so that the scavenge piston cannot receive too copious 
a@ supply from the splash which would otherwise 
take place. 
in the first place, by a set screw through the boss to 
prevent end movement, and, in the second place, 
by a key to prevent turning. 

In discussing the question of pistons generally, 


we came across an interesting confirmation of a state- | 


ment we have made on more than one occasion. 


We have contended that in a two-cycle engine if | 
an excess of fuel gets on to the piston through a mis- | 
fire or for any other reason, it would be blown out | 


into the exhaust port by the scavenge air instead of, 


as with the four-cycle engine, resting on the piston | 
till fired by the heat of compression on the up stroke. | 


Mr. Sillince informed us that he had actually seen 


such an accumulation of fuel oil on the piston top | 
blown out of the exhaust port when the pipes were | 


removed for the purpose of making some examina- 


tion, and the engine was running with only scavenge | 


air entering that particular cylinder, in spite of the 
fact that the piston is particularly deeply dished. 
Our own contention was based upon the normal 


dishing of the piston top, so we were evidently quite | 


safe. The cylinder and liner are cast in one with 
the head in the usual M.A.N. fashion, which we 
illustrated in our issue of December 15th, 





The gudgeon pin is fixed in the piston, | 


1911, and | 


{ 
the boss of the piston, and so up a hole drilled in 
an internal boss in the wall of the piston, into the 
piston head, which is a separate casting from the 
body. Thence it passes down a corresponding hole 
on the opposite side and into a gun-metal chamber 


described in our article on the “* Starting of Marine 
Diesel Engines,’ and is shown diagrammatically 
| below, where L and § are the only two levers 
| which it is necessary to touch in order to carry out all 
the operations of starting and reversing. The first 
movement necessary to start up is to depress the 
| lever S, which releases the locking gear for the regu- 
| lating lever and at the same time depresses the little 
| plunger A. This in turn pushes the little non-return 
| valve immediately below it off its seat and allows the 
air from the air bottles to enter the pipe No. 3 and 
| pass to the underside of a little piston in a casing J 
| attached to what is called the cylinder clearance 
valve. This valve is thereby lifted against the pres- 
| sure of the spring and allows any pressure that may 
| have accumulated in the cylinders to be released in 
|order to facilitate starting. This valve, which is 
| loaded to a pressure of 900 lb. per square inch, also 
| acts as a cylinder relief valve in case of any excessive 
| pressure being developed while running. The next 
movement is to depress the button at the top of the 
lever L, which releases the air from the cylinder 
clearance valve pipe and allows that valve to close 
| again and also allows the foot M to engage in a notch 
in the little quadrant O. The lever is then moved to 
the right for ahead gear as far as the point a. The 
quadrant O then comes under the roller on the end 
of the bell crank lever P, of which the outer end is then 
depressed, carrying with it the two little plungers B 
j}and C. The plunger C lifts the little non-return 
valve below it off its seat and allows the air from pipe 
No. 9 to escape into the atmosphere. As the area 
of the escape pipe is greater than that of the little 
“throttle hole ” in the relay valve H—through which 
air from the bottles has hitherto been passing and 
keeping both sides of the valve in equilibrium—a 
difference of pressure is created which causes the air 
to depress the valve H so that air can enter pipe 
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STARTING AND REVERSING ARRANG 


this certainly seems good enough practice for small | 
The scavenge pumps deliver into a chamber | 


sizes. 
surrounding the scavenge cylinders which is common 
to all the cylinders, and from there it is led through 
pipes to the scavenge valves in the cylinder heads, 
of which there are one or two according to the size 
of the engine. The scavenge pufnp valves, both 
suction and discharge, are simply flat steel rectangular 
plates with a number of slots cut in them and these 


rest on brass faces which have shallow grooves running | 


along the bars to prevent the valves sticking down by | 
suction. The cam shaft passes along the top of the 
cylinders as shown, and in order to enable a cylinder 
to be removed the more easily for withdrawing a 
piston, the shaft is made in three parts connected | 
together by Oldham couplings, so that it is only | 
necessary to take off the two brackets, lift off the one | 
section of shaft, remove the various pipes and break 
the cylinder joint instead of removing the whole | 
length of shaft. This, however, of course, entails | 
a good deal more work than the removal of the piston | 
from below, which, as we pointed out in our article | 
on the Kind engine (see THE ENGINEER, March 14th | 
last), can be done from below even with a stepped | 
piston. It is the re-making of all the little air and | 
fuel joints to withstand a pressure of anything | 
between 400 lb. and 1000Ib. that we do not like. | 
In this engine, too, these are particularly numerous | 
—though they are nicely grouped so that all the pipes | 
of one particular service can be taken away together— | 
as air is used to a remarkable degree to operate 
various little parts for starting and reversing. 

We may now proceed to deal with the engine in | 
more detail. The actual reversing of the engine is | 
performed by means of a slack of about 30 deg. in| 
a coupling on the vertical spindle driving the cam 
shaft, as we fully described in our article on the | 
M.A.N. engine, so that we need not go into it more | 
fully here. The arrangement of the starting valves | 
is, however, quite different from that which we! 





EMENTS OF WHITE DIESEL ENGINE 


No. 11 and thus reach the starting valve in the cylinder 
head. The plunger B has meanwhile depressed its 
| small valve and allowed air to enter pipe No. 6 and 
hence to push the ahead pilot valve E down so that it 

will come into contact with its cam on the cam shaft. 
Thus when the cam is in the correct position the valve 
will be placed as shown in the upper sketch at T. 
| Air then enters above the piston attached to the 
starting valve G in the cylinder, depresses it, and 
allows air to enter the cylinder and the engine starts. 
The rotation of the cam shaft will put the pilot air 
valve into its shut position as soon as the piston has 
moved a certain distance and the next cylinder will 
be going through the same series of operations. This 
first movement of the lever L has carried round with 
it the quadrant K which is attached below its fulcrum 
and owing to the big radius from which it is struck 
has allowed the pin N, which is connected to the 
suction valves of the fuel pumps to drop, and hence fuel 
and blast air are admitted to the cylinders at the same 
time as the starting air. This gives a very powerful 
starting effort, as the mean effective pressure under 
these conditions rises as high as 140 1b. per square 
inch, though it is normally only 100 Ib., a point which 
is embodied in the Kind engine. It should here be 
said that the above description refers to the diagram 
only. In the actual engine the valve B is in duplicate, 
each controlling one-half of the total number of 
cylinders. The next movement of the lever L then 
trips the bell crank lever from one of the two valves B 


| so that it returns to its seat, air is exhausted from the 
| pipes, and the pilot valves are disengaged from their 


cams and the engine runs with half the cylinders on 
oil and the other half-on air. The next step is to 
release the button on the lever L, which allows the 


| quadrant O to return to its central position through 


the action of the spring shown and both valves C and 
B are returned to their seats so that the starting 
valves are put out of action and the relay valve H is 
again closed and air is completely shut off from the 








system. This leaves the lever L free to be moveg 
as desired for the control of the fuel supply alone 
without affecting the starting valves. It is a delight. 
fully simple gear to handle, though it entails a lot of 
small pipes. If, however, one of these should break 
it could easily be blanked and it would simply mean 
that that cylinder would be useless for starting up 
Any alternative device would involve mechanical 
parts and would therefore probably be more expen- 
sive and less simple to handle. To stop the encing 
the lever L is returned to the central position, the 
lever S being again depressed to relieve the cylinders 
from compression and to unlock the gear. To reverse 
the same sequence of movements is made but the 
lever L is moved to the left instead of to the right, and 
this engages the astern-going pilot valve with its own 
cam. 

We saw the 150 horse-power engine start, either 
ahead or astern, with an air pressure commencing at 
400 lb., no less than thirty-nine times without failure 
in about. nine minutes, and during that time the air 
pressure in the bottles was reduced to 170 lb., which 
was just insufficient to start the engine again. This 
would appear to show that the actual starting js 
easy and that the handling is certain and prompt and 


that the air storage capacity is ample. After 
this the starting air was raised to 320 lb. and 
the blast pressure air was reduced down to 


400 Ib., that is, 150 Ib. below the compression 
pressure by levelling the two bottles. Under these 
somewhet paradoxical conditions the engine was 
actually started up. What presumably happened 
was that the compression release arrangement alreucdy 
mentioned allowed each of the cylinders to get one 
charge of starting air, which was sufficient to give it 
swing enough to take it over the compression and keep 
it running until the blast air was pumped up to a 
pressure sufficient to inject the oil. It was an interest- 
ing, if not useful, test as showing that the engines 
could be started even though the air bottles were 
allowed to run down very low. Of course, with the 
low blast pressure the combustion was preposterous. 
In fact, the exhaust outlet, which had been carefully 
arranged to be visible through a window, showed 
simply a thick black cloud of smoke. The engine 
was then put up to full load on the brake and gave 
155 brake horse-power at 500 revolutions per minute. 
When running we noticed that the crank case at the 
level of the scavenge pumps got hotter than the hand 
could bear, but we were informed that this tempera- 
ture is carried throughout the twelve hours’ run. At 
the high revolutions the engines are distinctly noisy 
and there is more vibration than we should have 
expected to see in a six-cylinder engine, but certain 
inconveniences must, we suppose, be expected at 
such a speed. Apparently, too, the high speed with 
the comparatively small size of the cylinders must 
largely account for the rather high fuel consumption 
of 0-6 lb. of Texas residual oil per brake horse-power 
per hour, though we believe this is not very much 
higher than many other two-cycle submarine type 
engines 

On this engine at the forward end of the shaft were 
the two two-stage air compressors, though as these 


R.500 oo 
MEP 93 
6 cyls.=160HP 









TYPICAL INDICATOR CARD 


draw their air from the scavenge pumps they ma) 
almost be called three-stage compressors. For the 
larger sizes three-stage compressors will, indeed. 
be adopted. Forward of this is the worm-driven 
reduction gear for the water and oil pumps. Imme- 
diately adjoining this is the excentric for the two 
fuel pump crossheads, each of which takes half the 
pumps, of which one is fitted for each cylinder, and 
these pumps are so timed that they only deliver when 
the fuel valvesare closed, thus ensuring aregular supply 
as they are always pumping against a constant head. 
This question of single or multiple pumps is worth 
discussing further, as Mr. Sillince quite admits that 
if an engine is running at a constant speed and con- 
stant load a practically perfect and even distribution of 
fuel can be obtained between the various cylinders by 
a regulating device, but he contends that if the speed 
or the load be varied from that at which the regulator 
is set the distribution is also apt to vary. He claims 
that with the multiple pumps, every several detail 
of which is made exactly alike, and with the suction 
valves mechanically operated so that the lift of each 
is the same, the feed to each cylinder is absolutely 
regular at all speeds and powers, so that they are able 
to run the engine much more slowly. In this connec- 
tion we were informed that one engine, of which the 
normal speed is 550 revolutions per minute, can run 
down as low as 100 per minute with perfect regularity. 
Of course, the work for this has to be very high class, 


and this it certainly is, judging by what we saw. For 


instance, a number of fuel pumps and plungers were 
lying on the bench just as they came off the machine 
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an Alfred Herbert turret lathe. We casually took 
up one of these pumps and took a plunger from 
another one, and we tried for some minutes by various 
means to get the plunger down to the bottom of the 
pump putting a good pressure on it, working it up 
and down slowly and rapidly, and twisting it round, 
and in spite of the fact that the surfaces were only 
just greasy we were quite unable to get the air out 
a very fairly stiff test of workmanship, showing that 
Jobn Samuel White and Co. not only appreciate the 
need of, but are quite capable of working with, the 
ynost extreme accuracy. 

We may add that the firm is now making three 
sizes of high-speed engine, a Tin. by 9in., which 
vives 25 horse-power per cylinder at 500 revo- 
lutions, a 9$in. by 12in., giving 50 horse-power 
per eylinder at the same revolutions, and a 14$in. 

cylinder 


PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commassioner.) 
No. IX.* 
TATA HYDRO-ELECTRIC WORKS. 

THE cotton mills at Bombay are shortly to be driven 
by electric power, at least, so many of them as can 
secure current from the Tata Hydro-electric Works, 
now under construction at Lonalva. Bombay 
depends largely on its mills. Of some 6,500,000 
spindles installed in the country 3,000,000 are in the 


town of Bombay, where also there are about 45,000 


looms out of a total of double that number. The 
advent of the ring frame machine in the late eighties 
gave a great impetus to the industry. Mr. Tata was 
one of the first to experiment with the new machine 
and now to his energy and enterprise Bombay is 
indebted for the coming electric power. 








| The dam at Lonalva is expected to supply the 
| power house during the monsoon months and that 
| at Walwhan will serve for the dry season, being, of 
course, augmented by the remaining contents of 
| Lonalva. The water will be led by ducts and tunnels 
| over difficult country to a “‘ forebay,” from which it 
will enter pipes 6ft. in diameter. These will run a 
| distance of 12,500ft. in gradients varying from level 
to 1 in 1, according to the contour of the country. 
| The total head will be 1730ft. and the static pressure 
| 680 lb. per square inch. 
In the descent when the head is about 450ft. there 
| will be a junction where four pipes, each of 36in. 
diameter, will connect with the upper 6ft. pipe and 
convey the water down the steepest part to the 
power house. 
Qxpansion joints are to be used on the pipe lines, 
| and heavy ballast piers are provided at cach change 
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Report of Trial of 150 B.H.P. White-Diesel Ol Engine. 
DeETAIL REPORT. 
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PARTICULARS AND RESULTS. 


Engine No, 1371 Port 
Design - 
Class... . ieee os ; : 
B.H.P. : >. seer! |, 
Jf Ae ee ee —_? : 500 
Cylinders, diameter ... ... ... ... ... (im. 
‘i number... .... : a 
Stroke ay ate. oF was 811) ,in. 
Date of trial. pe don eas ace Se: THIS 
Trial started .. ae ae , : .. 8a.m. 
stopped .. 4.9 p.m.* 
Duration ... 8 hours 
_ EO: & re eee 214-25 
Ao) * ee oe - . 165-25 
kf) eer ote der isu: 
M.E., per cent. = oe x 100 77 


895-875 Ib. 
111-984 Ib. 
+523 Ib. 


-677 Ib. 


Total fuel oil used ... 
Fuel oil per hour ... ... 
” ” 1.H.P. hour 

;» B.H.P. hour 


at 300 revolutions; the smaller of the sizes weigh 
about 80 lb. per brake horse-power, the larger 
ones coming down to about 56 ]b. for the complete 
engine with all its auxiliaries, &c. They are also 
making an engine 14}in. by 24in., which gives 125 
horse-power per cylinder at the 
reasonable speed of 200 revolutions per minute ; 
the weight of this engine goes up to about 140 Ib. per 
brake horse-power. Any of these sizes can, of course, 
he made up in units of four, six, or eight cylinders, 
so that the ranges of power are considerable. Some 


half-score engines are now on order, so that we may | 


look upon John Samuel White and Co., Limited, as 

fully established as marine Diesel engine builders. 
We give above a tabular report of a trial of a 

150 B.H.P. engine which was made on the day follow- 


ing our visit, and has been sent to us by the makers. | M vel J 
| tance away, will contain 2800 million cubic feet. It | 








PATENT FURNACE (MEIKLE’S SYSTEM). 


ON page 524 of our issue of May 16th we gave aun illus- 
trated description of a new boiler furnace. The descrip- 
tion was abstracted from a paper read by Mr. Chas. W. 





Fulton before the Textile Institute at Manchester, and we 


regret that in our abstract we have in error called the 
furnace the ‘‘ Fulton” furnace, and referred to the inven- 
tion as Mr. Fulton’s. We learn from Clyde Evaporators, 
Limited, who are the owners of the patents relating to the 


tors and under which it is known in the market is ‘‘ Patent 
Furnace (Meikle’s System).” 


comparatively | 


Lubricating oi] per B.H.P. hour Jom) oss, ONDEID: 
Dynamometer, Heenan and Froude No. 4 Reversible— 
B.H.P., ahead = R.P.M. (1380 — load) -001 

» astern = R.P.M., (load — 1380) x -001 

ReMaRks.-—* Additional time run on account of stoppage. 
FUEL OIL. 

Intermediate Records. 

First four hours— 


Total oil 420 Ib. 
COE ORE a5 ek Kee sec em Sten! acs ON 
WUCRNE Rte seee ches. cect eck. ese ane: aon) ee 
PE En gh ies, daoul Gath, aa oa 

Oil per B.H.P. per hour = aes ss SOR 
Oil per I.H.P. per hour +502 lb. 

Second four hours— 

ERR cece, ceo awed ok a, ta, 
Oil perhour ...... eedy ine) Binds. Pisin) eae 
i A a OE 
A (a eee 169-5 
Oil per b.H.P. per hour -701 Ib. 


Oil per I.H.P. per hour -542 Ib. 

A glance at a contour map will show that the country 
rises abruptly to an elevation of over 2000ft. within 
40 miles of the coast. The rainfall is all experienced 

|from June to October, the rest of the year being 
| absolutely dry. But in these four months the aver- 
age at the altitude named may be taken at 170in. 
There is no natural storage, and, the monsoon once 
over, the plateaux on the hills or “* Ghauts ”’ soon dry 
up. 

P The project of the Tata Hydro-Electric Company 
necessitates the impounding of this rainfall over large 
areas of upland valleys. At present two reservoirs 
are being formed by the building of masonry walls 


jections. 


| Wahlwan, on about the same level and a short dis- 


is calculated that these two reservoirs will serve the 
| present installation of from 30,000 to 40,000 horse- 
| power, but another and larger one, which will have 
| a capacity of 7000 million cubic feet, is in contempla- 
tion for the same locality 


| Considerable progress has been made withthe Lonalva | 
and Wahlwan dams, and before the next rains they | 


| should be fit to receive an amount equal at least to 
half their ultimate capacity. which will at once test 
| the holding powers of the ground and enable the 


| house. 





* No, VIII. appeared May 28rd. 


i 


across the narrowest points between natural pro- | 
One of these, at Lonalva, will have a storage | 
| capacity of 380 million cubic feet, and another at | 


furnace, that the name given to the furnace by its inven- | management to start the machinery at the power- | 


LUBRICATING OIL, 
Total lubricating oil used during eight hours =29-25 |b. 
NOTES, 

Engine started promptly from cold at 7.58 a m. on Texas liquid 
fuel. 

Full load applied and trial begun at 8 a.m, 

Engine stopped for a few minutes at 10.3 a.m. to replace sheared 
split-pin in No. 2 scavenge valve. This stoppage was made up in 
the subsequent running time. 

The mean power maintained during the eight hours was 11 per 
cent. in excess of the rated full power of the engine, and the fuel 
consumption was about 11-3 per cent. in excess of the -6 lb. per 
B.H.P. hour anticipated at the rated full power—150 B.H.P. 

Exhaust smoke during eight hours’ trial was practically nil. 

On completion of the eight hours’ trial the engine ran for « 
short period at 185 B.H.P. and 500 R.P.M. with slight smoke at 
the exhau t. 

Special fuel valves were used on both trials. 


of direction to keep the pipes rigid at these positions. 
India is a country of much variation in temperature. 
So long as the pipes are kept full and the water flows 
there should, however, be small effect from expansion. 

The power house is being erected on a spot about 
300ft. above sea level and about 40 miles across 
country from Bombay. There will be four main 
sets of turbines of the Pelton type. Each turbine 
will be direct coupled to a three-phase generator of 
8000 kilowatts at normal load. The speed will be 
300 revolutions per minute. There will also be two 
auxiliary sets of hydro turbines direct coupled to 
generators of 850 horse power capacity for supplying 
direct current for the excitation of the main three- 
phase sets and power for the various station motors 
and lighting circuit. 

The current will be raised to 100,000 volts by trans- 
formers and conducted to the receiving station at 
Bombay at that pressure by high-tension transmission 
wires supported on steel towers, a total distance of 
43 miles. The distribution of current to customers 
will be made at pressures ranging from 200 volts to 
| 3000 volts. 

The whole of the capital for this undertaking was 
subscribed by Indians or Anglo Indians living in 
| India. It looks more like a national project than a 
| private one from the names of the shareholders. 
| Princes and peasants and every grade and caste 
| between them came forward to finance the venture 








| after its sponsors returned from England, having 
failed to launch it there, . 








600 


THE ENGINEER 





JUNE 6, 1913 








The credit for the conception of the scheme is given 
to the late Mr. David Gostling, F.R.S.A., while Mr. 
R. B. Joyner, M. Inst. C.E., is mainly responsible for 
the hydraulic part of the project. Mr. Alfred 
Dickinson, M. Inst. C.E., Birmingham, is consulting 
engineer to the company, Mr. H. P. Gibbs, M.I.E.E., 
New York and London, is general manager. Mr. 
B. D. Richards, A.M. Inst. C.E., is resident engineer 
in charge of the hydraulic section, and I received 
much information from him during my visit to the 
works. 

Messrs. Pauling and Co., of London, are the con- 
tractors for the building of the two dams. The pipe 
line and penstocks were supplied by Messrs. Escher, 
Wyss and Co., Ziirich. The generators and turbines 
are by Siemens Brothers, London. The General 
Electric Company, of New York, is providing the 
transformers. Bullers Limited, of London, supply 
the steel towers and insulators for the transmission 
line, and Messrs. Felton the copper conductors. The 
plant at the receiving station will be supplied and 
fitted by the General Electric Company, of New 
York. The underground cables and distributing 
mains will be by the Callender’s Cable and Construc- 
tion Company, London. The British Westinghouse 
Electric and Manufacturing Company, Limited, has 
received an order for a great quantity of machinery 
for the mills themselves. I understand that 207 
motors, ranging from 50 to 500 brake horse-power, 
have been ordered, and that 64 transformers, varying 
in size between 500 kilovolt-ampéres and 900 kilo- 
volt-ampéres, are being made by the same firm. 

The following statement regarding the finances 
of the company is taken from a pamphlet published 
by the Indian Teztile Journal, evidently with the 
approval of the company. 

The company was registered on November 7th, 1910, with a 
nominal capital of Rs.2,00,00,000, divided into 10,000 ordinary 
and 10,000 preference shares of Rs.1000 each. Preference 
shareholders are entitled to a fixed cumulative dividend of 
7 per cent. and the ordinary and preference shares will carry 
4 per cent. interest during the construction period. 

The capital of Rs.175 lacs required for the present scheme 
has been fully subscribed and distributed in :—Rs.55 lacs 
debentures at 54 per cent., Rs.60 lacs preference shares at 7 per 
eent., and Rs.60 lacs ordinary shares. 

The present scheme will deliver in Bombay about 30,000 
horse-power, the annual revenue being estimated at Rs.27.844 
lacs and the gross expenditure at Rs.11.475, leaving Rs.16.369 
lacs profit, to be utilised as under :—Interest on debentures, 
Rs.3.05, or 5} per cent.; on preference shares, Rs.4.2 lacs, or 
7 per cent.: and on ordinary shares, Rs.9.144, or 15 per cent. 

If the scheme is eventually extended the aggregate capital 
required will be Rs.250 lacs, as under :—Debentures, Rs.80 
lacs at 54 per cent.; preference shares, Rs.85 lacs at 7 per cent.; 
and ordinary shares, Rs.85 lacs. 

The enlarged works will deliver about 50,000 horse-power in 
Bombay, estimated to yield an annual revenue of Rs.51.0 lacs. 
The gross expenditure in this case is expected to average only 
Rs.15.0 lacs per year, leaving a profit of Rs.36 lacs for dividend, 
viz.:—Rs.4.4 lacs, or 54 per cent. on debentures ; Rs.6.0 lacs. 
or 7 per cent. on preference shares; and Rs.25.6 lacs, or 30 
per cent. on ordinary shares. Rs.15 equals £1 sterling. 


Assuming these figures to be correct, the present 
installation of 32,000 kilowatts will cost 165 lacs of 
rupees, or approximately £1,170,000, and the ulti- 
mate completion of the scheme for the delivery of 
50,000 horse power in Bombay will cost 250 lacs, or 
one and two thirds million pounds sterling. 

The present calculations of supply and profits are 
based on a ten hours’ day only, as the mills enly 
work in the daytime, but it is probable that those 
mills using the current will, with the increasing 
demand for their goods, soon put on night shifts 
should power be available. In this case either a 
cheaper current should be supplied or the profits 
will practically be doubled. 

The agreement with the Government and the 
company is in the nature of a concession. There is a 
provision that special flat rate contracts may be 
entered into with mills and factories requiring at 
least 300,000 units a year at a rate not exceeding 
?d. a unit, and such a contract may not be entertained 
by the company for a less period than five years if 
the company so chooses. These_are terms any 
company might well accept. 

As a matter of fact, applications were invited on 
August 2nd, 1911, from mills requiring 300,000 units 
and over, with the result that the whole of the current 
available representing 32,925 indicated horse power, 
was immediately contracted for. The price fixed 
was -55d. for current for power purposes and 1}d. 
for lighting where power current is taken. This 
includes the supply and maintenance of motors at 
customers’ works. The contracts are for a period of 
ten years. : 

The company is certainly to be congratulated on 
the financial aspect. And so, perhaps, are the pros- 
pective consumers, for there are few places where 
there is more waste of steam power than in Bombay, 
and coal is at present expensive. But even with 
coal at 20s. per ton, and granted a concession to lay 
mains through the town and supply energy at the 
prices named, it would not be difficult to get half a 
dozen companies of undoubted stability to put up 
steam or producer gas plants and supply Bombay’s 
need to mutual advantage. The price at -55d. is 
high by whatever means the energy is produced 
when the advantages of a central station are con- 
sidered. 

There are eighty-three mills in Bombay, and only 
twenty-six of them can at present hope to obtain 
current irem the Tata Hydro-electric Works. Even 


when the full capacity is reached not half the mills | 





will have this advantage. It will be interesting to 
watch the developments in this respect. 

Perhaps the most serious thing is the commitment 
to the unknown or improved quantity of a water 
supply under such conditions. There is little or no 
catchment area beyond that enclosed by the dams. 
There are no long slopes into the reservoirs, and there 
is no supply except that which falls direct during the 
monsoons. Worked out in figures and on averages 
this should be enough for the present proposals, but 
water is a precarious element under the most assured 
conditions. ‘Phere remains the untried holding 
nature of the ground and also the liability to accidents. 

When the first cost of the hydraulic works and the 
constant losses in transmission are taken into con- 
sideration, apart altogether from the uncertainties 
attaching to this scheme, the cost of coal or other 
fuel is considerably discounted. It is not long since 
the project of generating power at the Victoria Falls 
for the Rand Mines was abandoned after a million 
pounds had been paid for the right to use them. The 
same company is to-day fulfilling contracts made on 
the strength of that concession by current generated 
by coal at coal mines and sold at less than the Bombay 
prices to the gold mines. And this despite the facts 
that the transmission lines are long, and the company 
is saddled with the necessity of paying interest on 
the dead million pounds. On the same field there are 
two groups of mines with central stations of their 
own whose costs, including interest and redemption 
of capital, are not much over a }d. per unit. None 
of these have the advantage of water power, the steam 
engine being the primal force. 

I am not decrying water power, but the conditions 
under which it can be used to advantage must be 
assuring, and I confess that, to me, those relating to 
the scheme here dealt with do not seem wholly satis- 
factory. 

The following instructive quotation is from a paper 
published by Mr. 8S. M. Rutnagur, of the Indian 
Textile Journal. It will show the progress which is 
being made in India by electrical machinery, and I 
take this opportunity of acknowledging my indebted- 
ness to Mr. John Wallace, C.E., of the journal named, 
and to the pamphlet referred to for much information 
on the subject treated. 


The larger electrical installations in India include the plant 
at the Finlay Mills, Bombay, which was the first complete 
spinning and weaving mill in India to be driven throughout by 
electricity. The current is produced by a Westinghouse gener- 
ator and the line shafts are driven by separate motors by the 
same makers. The whole of the electrical equipment in this 
mill was supplied through Messrs. Bradbury, Brady and Co., 
Bombay. Messrs. Binny and Co., of Madras, have adopted 
electric drive for the Buckingham Mills under their management. 
The energy is generated on the mill premises, the entire weaving 
shed being driven electrically by six separate motors supplied 
by Messrs. Mather and Platt, Limited, Manchester. The E. D. 
Sassoon and the Jacob Sassoon Mills in Bombay have electric 
generating plants of their own of 1000 and 800 horse-power 
capacity each, for driving the latest extensions in the spinning 
and weaving departments. The jute factory of Messrs. Birkmyre 
Brothers, Calcutta, the jute press under the agency of Messrs. 
Andrew Yule and Co., and the Ocean jute press of Mr. Har- 
sookdas Doolychund, at Chitapore are all electrically equipped by 
Messrs. Speyer and Co., Calcutta. The large spinning and weaving 
extension at the Bombay United Mills is driven electrically, 
energy equal to nearly 600 indicated horse-power being pro- 
duced by a Westinghouse generator driven from the main engine. 
The power-house of the Rangoon Electric Tramway and Supply 
Company contains two 700 kilowatt Curtis turbines and a 
Belliss-Morcom high-speed engine coupled direct to a 500- 
kilowatt generator by the British Thompson Houston 
Company, there is also a 6500-kilowatt motor generator 
set and a 1500-kilowatt vertical Curtis turbine and a 
300-kilowatt motor generator set, with an additional 2500- 
kilowatt vertical turbine. The cables are supplied by 
the Callender’s Cable Company, the British Insulated and 
Helsby Cable Company, and partly by the General Electric 
Company. Mineowners in India have also taken advantage 
of electricity in the operations of the mines, the Nundydroog 
Mine, Mysore, having a 600 horse-power winding plant by 
Messrs. Siemens Brothers. The State Railway at Gwalior has 
a complete electrical equipment by Messrs. Siemens for its work- 
shops and power-house, and the Budge Budge Jute Mills at 
Calcutta have a plant consisting of motors aggregating 450 
horse-power by the same makers. The drive et the Govern- 
ment gun and shell factories at Cossipore and Ishapore has been 
converted from steam to electric. Two generator sets are 
supplied by Messrs. Crompton and Co., of Chelmsford, each 
200 kilowatts capacity and fitted to Belliss-Morcom high-s 
engines. The General Electric Company has supplied two extra 
generators of 50 kilowatts each, while nearly 200 motors vary- 
ing from 10 horse-power to 120 horse-power each have been 
installed by the Lancashire Dynamo and Motor Company, of 
Manchester. The Hindusthan Cotton Mills Company, Tinted 
has been registered in Calcutta for the manufacture of fancy 
goods, longcloths, &c., it being arranged that the mill shall be 
electrically driven by energy from the works of the Calcutta 
Electric Corporation. The Shri Baldeo Cotton Mill at Hathras 
produces its own electricity by means of a steam turbo generator 
which drives the line shafts of the preparatory machinery by 
motors, while the ring frames are driven in pairs by direct- 
coupled motors. The Caxton Printing Works of Messrs. G. 
Claridge and Co., Bombay, are driven by electricity since their 
location in the extensive premises built by them in 1910. The 
large machines are driven individually by motors averaging 
4 horse-power, group driving being adopted for the smaller 
machines. The Caxton Press is the first printing establishment 
in India to be laid out completely for electric power and lighting, 
the plant being supplied by Messrs. Javeri and Co., Bombay. 
The Brush Company’s generating plant for the Bombay Tram. 
way and Electric Supply Company consists of ten sets of genera- 
tors aggregating an initial capacity of 8800 kilowatts; these 
include four sets of turbo-generators, total 4500 kilowatts, and 
six sets of reciprocating engines and generators giving 4300 
kilowatts ; provision has also been made for three 700-kilowatt 
exhaust steam turbo-generators for use in connection with the 
three 1000-kilowatt reciprocating sets. The whole of the plant 

roduces three-phase electric energy at @ pressure of 5500 volts 

tween phases, and supplies current within Bombay city for 
light, traction, and power purposes. The Burmah Oil Mill 
at Budge Budge has been fitted with an electrical generating 
plant by Messrs. Speyer and Co., agents for the A. KE. G. Lah- 
meyer Company. ‘The same firm has equipped Messrs. Andrew 
Yule’s flour mill in Calcutta for electric drive, as also the Suraj 
Jute Press, the Sun Press, and the Central Jute Press; the 
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Ocean Press and the Victoria Press have also been converted 
from steam to electric drive by the same company, together with 
the Monarch Flour Mill and the Fort William Flour Mill in ¢h, 
same district. Messrs. Siemens Brothers are putting up 4 
central power station for the State of Bikanir and another fo; 
Gwalior, the current in both cases being produced by steam power 
and utilised for lighting’ and power purposes. A coiplete 
electrical plant for power and lighting purposes has also bee, 
installed by Messrs. Siemens at the mills of the Indian Bleachin 
Dyeing, and Printing Works, Bombay, and farge sectious of 
the India Jute Mill at Calcutta and the oil and flour mills gt 
Bikanir are being electrically driven with plants by the same 
makers. 

The old Swadeshi Mills at Nagpore, which Messrs. Tata, Sons 
and Co. recently purchased from Messrs. Bomonji Petit and 
Sons, is being rebuilt and furnished with new machinery, inciud- 
ing 30,000 ring spindles and 500 looms. The mill will be driven 
throughout by electricity generated on the premises, the power 
plant consisting of Daniel Adamson’s steam turbines, coupled 
to a Siemens generator, the motors being supplied by Messrs, 
Mather and Platt, Limited. The equipment by Messrs. Sie:ons 
Brothers will consist of a 900-kilowatt three-phase alternator 
running at a speed of 2400 revolutions per minute at a frequency 
of forty cycles. There is a Crompton dynamo and motor plant 
of 400 kilowatts capacity and 440 volts for driving the line shits 
of Sirdar Sir Chinubhai Madhawlal’s mill at Ahmedabad. ‘{'}\e 
Madras Portland Cement Works are driven electrically by 
Siemens Brothers’ motors aggregating 600 horse-power. ‘I'he 
whole of the New Kaleewarar Cotton Mill at Coimbatore has 
been fitted with a large generating plant by the Westinghouse 
Electric Company, the ginning factory of the Akola and Mid- 
Indian Spinning and Weaving Company being provided with 
electric plant by the same makers. The Tata Iron and Sicol 
Works at Kalimati have been fitted with a large electrical plant 
manufactured by the A. E. G. Lahmeyer Company and supplied 
through Messrs. Speyer and Co., of Calcutta. There are three 
steam turbines by Messrs. EscherWyss and Co., of Zurich, direct 
coupled to three-phase generators, each having a normal outyit 
of 1250 kilovolt-ampéres; also three turbo blowers direct 
coupled to steam turbines, which have a maximum output of 
2240 horse-power at 2500 revolutions es minute. 

His Majesty’s Mint at Calcutta is being electrically driven 
throughout since 1908 with three sets of direct-current drun- 
wound generators of 270 kilowatts each and another of 50 kilo. 
watts, all being driven by Belliss-Morcom high-speed engine-, 
supplied with steam from Babcock and Wilcox water-tube boiler.. 
The mint machinery is driven by separate motors supplied by the 
General Electric Company. It is interesting to note that the 
electrical installation at this mint has taken the place of seven 
steam engines of the oldest type as made by James Watt and 
Co. in 1829. 

There is an electric plant at Messrs. Tata’s Swadeshi Mills «t 
Coorla, near Bombay, for driving the new bleach house and 
20,000 ring spindles. The motive power is supplied by a Belliss- 
Morcom engine coupled to a Westinghouse generator, tlio 
current being distributed by means of three-phase motors 
aggregating 400 horse-power. The power station of the North- 
Western Railway at Lahore contains an up-to-date plant, with 
two 125-kilowatt and two 250-kilowatt sets with the Lancashire 
Dynamo Company’s generators and four 400-kilowatt Browett- 
Lindley ermgines with Westinghouse generator. 

Among other installations of note are those at Cawnpore, 
Calcutta, and Madras for the supply of electric current for light, 

wer, and traction purposes, the electric lighting plant at 
Calcutta being the first of its kind of any importance in the 
country ; these have been installed by Messrs. Crompton and 
Co., Limited, Chelmsford. 

It is expected that power from the Tata Works 
will be available early in 1914. This will be 32,000- 
odd kilowatts for ten hours a day. The mills at 
Bombay require close on 100,000 horse-power, and 
under favourable conditions this would be needed 
on a twenty-four hour day basis. Even if the pro 
posed extension of the Tata scheme is proceeded with 
there will only be 50,000 horse-power on a ten-hour 
day reckoning. It will thus be seen that the pro- 
spective supply falls far short of the requirements for 
the mills alone. It is proposed to electrify the new 
dock railways and the suburban railways. There 
are also other probable outlets for energy. Alto- 
gether Bombay itself can do with a plant of at least 
five times the full capacity of the one at present under 
construction, and it is not unlikely that other schemes 
will be soon forthcoming. 





THE SPERRY AEROPLANE STABILISER. 
(By an American Correspondent.) 

UNQUESTIONABLY, trite as it may sound, the broadening 
of aviation in its fields of practical usefulness hinges upon 
automatic stabilising. The work of Etévé, Doutré, 
Chambers, Dunne, Andrews, Drzweicki and others amply 
establishes this fact, and in America the latest develop- 
ments in this direction are due to Mr. Elmer A. Sperry’s 
kindred efforts. By means of an ingeniously designed 
anemometer, co-operating with gyroscopic stabilisers 
controlling motors operated by compressed air, he is 
able to effect lateral and horizontal stabilising automatically 
and to a degree of sensitiveness to aerial perturbations 
which would be quite beyond the alertness of the most 
skilful pilot. 
Inherent stability resulting from the shape of planes 
and their arrangements must not be belittled, because 
the more an aeroplane has of this safety factor the better 
is the base, so to speak, upon which any automatic auxiliary 
may work. The principle involved in the Eiffel ‘‘ aerostable 
wings ”’ which Drzweicki has adapted, is one that is both 
simple and essentially sound. ‘Tandem planes thus work 
ing slightly in opposition to one another produce a stabilis- 
ing couple which is of prime value. But, advanced as this 
is, the balancing of an aeroplane in flight must after all 
depend upon something more flexible and more varied in 
the way it meets wind fluctuations or atmospheric irregu- 
larities. In short, the flying machine, to do its work 
thoroughly and safely, must reproduce mechanically the 
various movements which a bird when soaring does 
instinctively. At first sight, this may seem impossible, 
or at least well-nigh prohibitively complex, but Mr. 
Sperry has found a way to accomplish all that is vital, and 
with apparatus which has amply proved equal to the duty 
imposed upon it. 
For more than twelve months Mr. Sperry has been 
experimenting with his stabiliser upon Curtiss machines 
at Hammondsport, New York, and his culminating efforts 
have been made at the Curtiss Camp at San Diego, Uali- 
fornia, during the past winter and the present spring. 
Lately, the army aviators at the California camp have been 





using these stabilised machines, and the reports upon their 
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yerformances are not only satisfactory, but enthusiastic. | 
It requires no stretch of the imagination to gather some- 

thing of the military advantage which a machine of this 

character would have over aeroplanes not so safeguarded. | 
Proof of this was given very recently during some experi- 

ments on the part of both the army and the navy aviation 

a 2 ‘a long - been debated whether or not the aerial 

disturbances created by gun fire would affect flying | 
machines aloft, and # practical demonstration of the | 
resulting effects was forcibly given when the armoured 
cruiser Maryland went through her spring target practice | 
near San Diego. This ship carries in her main battery 
gin. guns, which, we must recognise, are comparatively 
puny beside the heavier ordnance with which later ships 
have been equipped. Therefore the air perturbations 
produced by these weapons must be considered in their 
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| it naturally presents its face squarely against the flow of 


| sive to every motion. 


The manner in which the anemometer works is very 
interesting. The wind disc or plate is pivoted at its rear 
centre and hung in such a manner that it is perfectly 
balanced and free to tip in opposition to the approaching 
wind. Because of the manner in which it is thus supported 


the arriving air currents and thus feels the full force of 
their pressure. As this disc is thrust back with its sus- 
taining shaft, it compresses a nicely standardised spring 
which envelopes the shaft. This dynamometer, for such 
it is, is sensitive either to the wind thrust of a fraction of 
an ounce or on up to a maximum of a number of pounds. 
Connected with this movement of the foregoing parts is 
an electric follow-up mechanism, which is delicately respon- 
This electric apparatus is virtually 
a servo-motor, and performs three distinct operations. 
First, it transmits to a recorder, in plain sight of the pilot, 
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Fig. 1-ARRANGEMENT OF 


suggestive value. Lieutenant Samuel MeLeary, of the 
United States Army Aviation Corps, soared above the 
Maryland during her firing. He was in a hydro-aeroplane. 
He made his tests, so it is said, at a height of 5000ft., and 
with each discharge of the guns below his aeroplane was 
violently rocked. However, he was able to recover 
balance each time, but his exploit called for alertness and 
plenty of nerve. Had Lieutenant McLeary 
watchful in awaiting the arrival of the disturbing impulses, 
lus performance might have been terminated less favour- 
ably. Here we see one of the dangers which the employ 
ment of the flying machine in time of war must face. 
Again, we can gather by inference how vitally necessary 
hecomes automatic stabilising. 

The general weakness in the mechanical stabilisers 
heretofore produced has been what might be termed the 
ruggedness of their corrective actions. It is true that 
they have met with more or less promptness aerial dis- 
turbances and have operated the proper planes in the 
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Fig. 2—-ANEMOMETER AND SERVO-MOTOR 


corrective directions, but these movements have been 
arbitrary in their scope, and the amplitude of the plane 
angles has more often than otherwise been excessive. 
Doutré has recognised this fault and striven to provide 
against it, but as a rule the automatic stabiliser has given 
violent corrective impulses instead of the easy, tempered 
Opposition which would make for steadiness of flight and 
balance. To guard against just this state of the art, 
Mr. Sperry has had recourse to what might be properly 
termed a ‘‘ sentinel”? anemometer. The primary duty of 
this instrument is to regulate, agreeably to the speed of 
the machine or the frontal pressure of the wind, the angles 
which the ailerons or the elevator planes will take in meet- 
mg any unbalancing gusts. If the machine be moving 
at full speed, naturally the corrective planes swing through 
a smaller angle, and vice versé at lower velocities. This 
function of the anemometer makes for far greater smooth- 
ness of flight, and it incidentally does away with the danger 
of throwing the pilot out of his seat by violent and sudden 
movements as, undoubtedly, has occurred before with 
some forms of automatic stabilisers. 


Swain Se 


THE SPERKY STABILISER 


the exact speed at which the aeroplane is advancing at 
every instant; secondly, it tempers the angle of the 
stabilising planes so that their corrections will be in har- 
mony with the wind velocities met; and, thirdly, it 
constitutes itself a guard against a backward plunge, 
should the aeroplane in rising approach a speed which 
would not support it. This latter provision against 
lurking danger is far more necessary than is commonly 
realised, and the need of it has been emphasised, when too 
late, by more than one fatal accident. 

When mounting aloft—especially when trying to rise 
‘too rapidly—the nose of the machine is pointed upwards, 
and the motor takes up the double duty of climbing and 
sustaining the aeroplane. Naturally, the speed of 
advance is slackened, but the aviator does not always 
realise how much his machine is slowing up. His engine 
may be working away smoothly, and the very regularity 











Fig. 3—-VIEW SHOWING ANEMOMETER 


of its humming may deceive him into thinking his move- 
ment forward is fast enough for buoyancy. Before he 
knows it, however, the rate has lessened to the danger 
point ; the machine quivers for an instant; and the 
next moment it is plunging earthward, tail first, and 
beyond control. Every aeroplane, depending upon its 
weight and the area of its supporting planes, has its own 
sustaining speed, and any fall below this velocity means 
hazard at all times and certain death when climbing unless 
correction is made before the danger point is reached. 

In the Sperry apparatus, which can be adjusted to suit 
different aeroplanes, the control of the elevator or tail 
planes is taken out of the hands of the pilot when the speed 
of the rising machine gets within about five miles of the 
limit of sustaining velocity. Instantly, when this marginal 
speed is reached, the servo-motor shifts the fulcrum of 
the lever in the longitudinal system so that the hand 


automatic control comes into play with full force. This 
action of the anemometer servo-motor causes the air 
motor to pull the controlling wire leading to the tail 
elevator, and this is moved so as to throw the head of the 
aeroplane downward a number of degrees—thus starting 
it upon a volplane. The machine in this way re-acquires 
a safe speed, and the pilot regains control only when 
this is accomplished. Of course, this description of the 
mechanism as mounted upon a Curtiss machine would 
not apply to aeroplanes having the elevator forward, 
but the apparatus itself can be adapted to suit the latter 
arrangement of the planes controlling motion vertically. 
In this manner Mr. Sperry provides a sentinel that is 
always on duty when aloft, and venturesomeness has a 

















Fig. 4-THE DYNAMO 


limit placed upon it, while inattention or ignorance of 
danger are provided against. 

The ordinary dominance of the aviator exists only so 
long as he wills to exercise it, and in order to supplant 
the automatic stabiliser he has but to press a little valve 
on the inner rim of the hand wheel. In this way he super- 
sedes, for the time being, the stabiliser and can make the 
aeroplane do anything usually desired in manceuvring it. 
However, the instant he releases his pressure upon the 
little air control valve, the mechanical stabiliser takes 
over the task of keeping the machine balanced longi- 
tudinally and laterally. 

The automatic supervision over longitudinal and 
lateral stability is primarily subject to the directive 
influence of two sets of gyroscopes—one for each plane of 
operation. Each pair of gyroscopes is sensitive to tilting 
movements in its chosen plane and insensitive to others. 
This sensitiveness is acute enough to make them alive 
to the initial stages of small perturbations, and they catch 
the upsetting tendency in its insipiency and arrest it 
long before the aviator would realise the need of correction. 
Connected with each pair of gyroscopes is a very nicely 
adjusted balance valve in the line of the compressed air 
feed. The slightest movement of this valve causes motive 
air to be fed into a cylinder at one or the other end, and 
this causes the piston to travel in the desired. direction, 
thus operating the connecting wires leading to the associated 
plane or planes, as the case may be. The gyroscopes 
have nothing whatever to do with the amplitude of the 








Fig. S-ENGINE AND COMPRESSOR 


plane movements—this, as previously mentioned, is 
regulated by the anemometer which shifts continually 
the position of the fulerum of the operative levers so that 
the resulting angles of the ailerons or elevator may suit 
the speed of the machine each moment. The gyroscopes 
employed are of the passive type, 7.¢., they are not forcibly 
‘* precessed.”” However, their arrangement is novel. 
Each gyroscope revolves oppositely to that of its associate. 
They are geared together at their precessional rings, so 
that they tend in this way to work antagonistically 
except in one plane, and then they unite in a common 
resistance. This explains why the stabiliser for the 
lateral plane is not disturbed by the motions that excite 
the longitudinal stabiliser, and vice versd. 





control becomes inoperative, and at the same time the 


The gyroscopes are spun up and maintained in service 
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electrically, and the current is supplied by a small dynamo, 


belt-driven from the forward end of the crank shaft 
of the propelling engine. This generator is interesting, 
being so constructed that it produces both direct and 
alternating current. The direct current actuates the 
gyroscopes of the stabilisers, while the alternating current 
furnishes energy for wireless telegraphy. This makes an 
exceedingly compact apparatus and saves a good deal ot 
weight. By way of reserve, a small storage battery is 
carried which is capable of keeping the gyroscopes going 
for some time after the engines stop. This is a logical 
provision against a fairly common mishap. The motive 
air is furnished by a little compressor mounted upon one 
of the cylinders of the propelling engine. In effect, it 
is a sort of double-acting safety valve with a check valve 


just at the point where it leads into the head of the | 


cylinder. At the instant following explosion, this check 
valve lifts and allows a small part of the * froth ” of the 
expanding gases to enter the compressor. The next 
moment it is reseated and the imprisoned exhaust is driven 
into a suitable reservoir. In this manner compressed air 
vr compressed cylinder exhaust is confined for motive 
purposes. The tank is large enough to hold a reserve 
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of sufficient capacity to provide energy for the stabilising 
cylinders for some minutes after the engines stop running. 
The gyroscopes persist in holding to their operative 
base lines—each to the one for which a pair is designed 
and the angle which the machine is wilfully given by the 
pilot remains constant to this imaginary base. In other 
words, should the planes be set to cause the aeroplane to 
rise at 10 deg., any gust of wind tending to increase this 
by hitting the machine forward or tending to depress it 
by overtaking the aeroplane from behind and raising the 
tail suddenly, would be promptly off-set by the action of 
the stabilising gyroscopes. In short, the pilot can initiate 


any desired movement, but once his line of advance is | 2 , 
| appearance. It has been compiled by a member of the Ameri- 


fixed the gyroscopes hold him to that plane against 
external impulses tending to disturb. This remains true 
in all manceuvres except that of climbing, when, as has 
been described, the aeroplane is automatically made to 
volplane in order to avoid disaster. 
is the anemometer and not the longitudinal stabiliser 
which acts. 

In the Curtiss machine the aviator exercises voluntary 


In this function, it | 


| short notice as this even to enumerate them. 


lateral stabilising by throwing his body to right or left | 


as one would instinctively do to off-set a heeling motion. 
The pressure of his body against a yoke which catches him 
at the shoulders pulls the wires which operate the ailerons. 
Logically, this same yoke is also moved by the automatic 
stabiliser, and when this latter apparatus is in charge the 
pilot is continually made aware by these jolts or taps 
depending upon the amount of action necessary— of correc- 
tional work done for him. Aviators who have been in 
machines so stabilised have been surprised by the number 
of these warnings, and have realised through this medium, 
as they could not otherwise, how imperfect is their own 
acuteness in meeting the requirements of steady flight. 
In circling or in making the spiral course necessary to 
mounting or volplaning earthward, the heeling position 
is termed by aviators * banking.’ This angular resting 
laterally against the supporting air has been rather 


restricted by even the most experienced pilots, because | 
; Pp I 


they felt a hesitancy in increasing this slant lest the 
machine should lose its supporting grip and start sliding 
to the earth sidewise. 
entirely to the dominance of the stabiliser, it has been 


found possible to assume safely a far greater angle than has | 


hitherto been deemed prudent« The result of this is that the 
maneeuvring facility is immensely increased, and a distinct | 
gain thus made in avoiding a threatening collision. 
entire stabilising cuttit weighs less than 100 lb., and accord- | 
ing to both the naval and military aviators the resultant | 
advantages compensate many times for this seeming | 
sacrifice in radius of action and carrying capacity. 

In the accompanying engravings some views of the 
stabilising apparatus are given. Fig. 1 shows diagram- 
matically the various details in their relative positions. 
In Fig. 2 the anemometer, the standardised spring and 
the electrical servo-motor are shown. The position of 
the anemometer plate is indicated at A in Fig. 3. Fig. 4 
represents the direct and alternating current dynamo. 
Fig. 5 gives a view of the engine and the compressor. 








When leaving this heeling motion | 


The | Workman, Clark and Co., Limited, of Belfast, to the order 


|THE L. AND N.-W. LOCOMOTIVE SIR GILBERT 
CLAUGHTON. 


IN our issue of April llth last we gave a perspective 
view and a description of the London and North-Western 
Railway Company’s new four-cylinder non-compound 

| passenger engine Sir Gilbert Claughton. By the courtesy 
of Mr. C. J. Bowen Cooke, M. Inst. C.E., the company’s 
chief locomotive engineer, we are enabled to give as a 
supplement to to-day’s issue and on page 603 drawings 
of this interesting locomotive. We have so recently 
described this engine that there will be no need here to 
enter into minute details, but we may just say that the 
four cylinders are each I6in. in diameter by 26in. stroke, 
and that they are controlled by two sets of Walschaerts’ 
valve gear. The steam pressure is 175 lb. per square 
inch, and the grate area 30.5 square feet. There are 
1647.2 square feet of heating surface in the tubes, which 
have diameters of I{in. and 5jin., and 171.2 square feet 
in the fire-box, these together representing 1818.4 square 
feet. There is a Schmidt superheater of 24 elements, 
413.6 square feet of heating surface. 


representing 
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NORTH-WESTERN RAILWAY LOCOMOTIVE SIR GILBERT 


With the aid of the particulars given in’ the issue 
above mentioned, page 396, and with the drawings 
given with this issue owr readers will be able to form an | 
excellent conception of this engine, which we may say 
forms the first of a batch of ten. 





| metals and which are duly recorded. 


BOOKS OF REFERENCE. 


ANOTHER “‘ Civil Engineers’ Pocket-book *’ has made its 





can Society of Civil Engineers, Mr. A. J. Frye, and is pub- 
lished by Constable & Co., Ld., 10, Orange-street, Leicester- 
square, W.C., price 21s. net. It is a volume running to 
over 1600 pages, and it covers a vast number of subjects, 
so much so that it would be quite impossible in such a | 
Suffice it 
to say that it is divided into no less than seventy-one sec | 


tions, each dealing with a separate subject, and that many | 
of these sections have been again sub-divided. The text | 
has been so arranged that all general data may be found 


| from a detailed table of contents, which, in conjunction 


with ap excellent index, makes the task of finding what 
one wants a particularly easy matter. We have not as | 


| yet had an opportunity of putting the book to any severe | 





| the most important passenger steamships afloat. 


| fore produced a handy Jittle volume which can readily be 


test, but all the subjects which we have examined hap- 
hazard appear to have been dealt with adequately ; nor 
have we looked for anything without finding it. There 
is a large number of tables and many of these are quite 
new—at any rate, in the form in which they are given. 


Or the 1913 edition of ** Rhodes’ Directory of Passenger 
Steamships,”’ which is published by George Philip and Son, 
Limited, 32, Fleet-street, E.C., price 2s. 6d., and which 
has just made its appearance, there is but little to say. 
for it is a well-known book. It is now in its twenty - 
sixth year, and it contains the leading particulars of all 
Not 
only this, but it gives a list of all the steamship companies 
of the world, with the names of the vessels forming their 
fleets. As usual, there are some excellent half-tone 
reproductions of photographs of some of the most interest- 
ing passenger vessels of the present day, and there is also 
a detailed description of some new steamers built by 


of the United Fruit Company for service in connection 
with the Panama Canal traffic. 





QvITE a new book of reference has appeared under the 
title of “‘ The Field Engineer’s Handbook.” It has been 


| compiled by Messrs. G. Carveth Wells and Arundel S. 
| Clay, and it is published by Edward Arnold, price 4s. 6d. | 


net. The authors say in their preface that whereas they | 
are fully aware that there are many excellent treatises | 
on surveying, there is, in their opinion, a real need for | 
a handbook on Engineering Surveying. They have there- | 





slipped into the pocket and which contains a large amount 
of useful matter and practical instruction. The various 
necessary instruments are discussed and explained by 


Baler Pressure 
175 /6s per sgin 


S Tyres 





-Total Length 40 4j"- 


honours. 


— 


the aid of clear drawings, and altogether the book looks aa 
though it would prove a valuable addition to the engineer's 
library of reference books. 


So satisfactory was the reception given to the first issue 
of ‘‘ Biggar’s Contracting World Directory ”- published 
by the Cortractors and Enyineers’ Publications, Limited 
18a, Finsbury-square, E.C., price 10s. 6d.—that it wih 
determined to publish another issue this year, and it has 
recently appeared in a somewhat enlarged form. J+ 


gives the names of contractors in all parts of the world’ 


for buildings, canals, collieries, docks, dredging, gasworks, 
harbours, piers, railways, reinforced concrete, tram, 5, 
waterworks, &c., as well as information concerning ¢ 1 
tractors’ plant and material, county surveyors, the London 
County Council, the Metropolitan Water Board, the Port 
of London Authority, &e. It gives the chief mecharica} 
engineers and carriage and wagon superintendents of 
British and Irish railways, the names of the engineers to 
the various waterworks throughout the kingdom, and {)he 
names of surveyors and engineers to the city, borough, 
rural district, and urban district councils. In short, 
it contains between two covers much information which 
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» obtainable by consulting ¢ 


would only otherwise 
many sources. 

Tue 1913 edition of * The Irenmonger Metal Market 
Year-book”’’ was published a short time ago by thy 
Ironmonger, 42, Cannon-street, E.C., price 2s. 6d. net 
This is the seventh yearly issue of this little book, and it 1s 
of interest in many ways, having regard to the important! 
fluctuations which took place last year in the prices of 
It is shown that 
the upward movement in all metals synchronised ver) 


| closely, the lowest prices of copper, tin, lead, Cleveland 


iron, tin-plates, and silver being recorded in January. 
In the steady movement which then ensued copper reached 
its highest point on June 20th, lead on September 9th, 
tin on September 27th, tin-plates about the middle of the 
same month, spelter on October 8th, pig iron on November 
18th, and silver on December 2nd. Considerable space 


| is given to the fluctuations in Scottish and Lincolnshire 
| irons, and the great increase in the pig iron production 


of the United States and Germany and the falling off in 


| the British output owing to the coal strike are duly noted. 








THE BIRTHDAY HONOURS. 


SEVERAL engineers are included in the list of birthday 
Most prominent among these is Sir Archibald 
Denny, whom we congratulate heartily on the baronetcy 
which has been conferred upon him. Sir Archibald, a 


| our readers hardly require to be told, is a member of the 


shipbuilding firm’ of W. Denny and Brothers, of Dum 
barton. He has during an exceedingly busy life don: 
much to advance the science and industry of shipbuilding 
At the present time he is Chairman of the Committee on 
Bulkheads and Water-tight Compartments. Mr. Stephen 
Wilson Furness, the chairman of Furness, Withy and Co 

Limited, of the South Durham Steel and Lron Company, 
and of the Neptune Steam Navigation Company, has also 
been created a baronet. 

Knighthoods have been conferred on Professor Jolin 
H. Biles, of Glasgow University, whose name is also well 
known to our readers for his work in shipbuilding and his 
long connection with the Institution of Naval Architects ; 
on Mr. Francis W. T. Brain, who was president of the 
Mining Association of Great Britain a couple of years 
ago, and who is intimately connected with the coal trade : 
on Mr. George H. Smith, who is head of the firm of Frederic | 
Smith and Co., Limited, wire manufacturers, of Halifax 
and Salford; and on Mr. Joseph Weston Stevens,» who 1s 
director of Guest, Keen and Nettlefolds, Limited, and 
chairman of the Bristol Wagon Company, Limited, and of 
the Taff Vale Railway Company. : 

Mr. Mervyn O’Gorman has been made a Companion 
of the Bath for his services as superintendent of the Royal 
Aircraft Factory, and Mr. John Rumney Nicholson, th: 
chairman and chief engineer of the Tanjong Pagar Dock 
Board of Singapore has been made C.M.G. 

‘The list is certainly not long, but it can well be said that 
those who have received the honours have heartily deserved 
them, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


THE ASSOUAN DAM. 


Srtr,—Following’my cablegram to you this morning, may I 
say that I have followed with very great interest for many 
years the discussions connected with the Assouan Dam, and I 
visited the original Dam in 1904 and very carefully inspected 
it? In view of the suggestions as to leaks and settlement 
made by Sir William Willcocks in a recent issue of your journal, 
1, having the time at my disposal and being engaged on collect- 
ing material for a work on modern building in Egypt, visited 
the Assouan Dam so as to inform myself by ocular demonstra- 
tion as to the state of affairs there. I may add that, although 
not an engineer, I am an architect of many years’ standing in 
my profession, and am thoroughly versed in all that appertains 
to settlement and cracks in buildings, and think myself fitted 
in the case of a masonry structure to verify appearances. 

With this purpose I travelled to Assouan and stayed there 
five days, on each of which I spent the greater part of my time 
minutely examining the Dam from end to end, from top to 
bottom and inside the sluices. 

I have to-day again read Sir William Willcocks’ letter to you 


I enclose some snapshots taken during my visit, which give 
a good idea of the work and the negligible amount of seepage. 
Roperr Wixirams, F.R.1.B.A. 
Cairo, May 25th. 


Srr,—My copy of THE ENGINEER of May 16th has just reached 
me tia Cairo. I see that you make the statement that ‘ serious 
charges are made against the soundness of the raised and 
heightened dam.” This, Sir, is perfectly gratuitous on your 
part. I have all along held and said that the dam is sound 
and has never needed any addition at all. What I have called 
unsound has been the addition, which is a very different thing 
to what you say. Indeed, at the end of your Editorial you in 
a& Way support my view when you say that the Dam is “ super- 
latively strong,” or, in plain English, unnecessarily strong. 
The Dam itself has proved the truth of my contention by 
shedding some 200 m. in length of this unnecessary width and 
yet standing happy and indifferent. 

I can understand the engineers who agreed with me for years 
that my design was strong enough to be raised on its own base, 
and then immediately agreed with Sir Benjamin Baker that it 
was not strongenough. I say I can understand these men always 
dragging the red herring of my calling the Dam unsound to 
withdraw attention from their inconsistency, but I admire even 
more their astuteness in getting you, Sir, to drag it about for 
them. 


Central, and Great Northern Railways—were those put on tho 
Great Western by Mr. G. J. Churchward in 1911. That state. 
ment was wrong, and was due to a slip of the memory, | had 
forgotten that the 2-6-0 type had been previously introduced 
on the Great Western by the late Mr. Wm. Dean in 1900-199] 
Mr. Dean then brought out two classes, both being for goods 
traffic, and the engines of one class were somewhat larger than 
those of the other. The bigger engines were numbered ?(j()9 
2610 ; they were similar to No. 2601, built in 1899, but had a 
leading pony truck instead of a four-wheeled bogie. No, 24,9 
did not appear, I believe, till 1901. On the other hand, the first 
represen tative of the smaller class, the running number of which 
was 33, came out in 1900, so that the latter engine was tu al| 
intents and purposes the first 2-6—0 on the Great Western |: iil. 
way. It will be noticed that these Swindon ‘ Moguls’ \, 
virtually coeval with the American 2-6--0’s constructed for th 
three other railways mentioned above. 

I might add that No. 2601 had her leading four-wheeled bovie 
subsequently replaced by a pony truck, so that in this respoct 
she then corresponded with Nos. 2602-2610. This class was 
not multiplied, whereas a large number of engines of the 33 
class has since been built by Mr. Churchward. . The engines of 
both series had 4ft. 7jin. six-coupled wheels. The next 2-6 -()’, 
were those introduced by Mr. Churchward in 1911, with 5ft. in, 
driving wheels, for mixed traffic, and numbered 4301 onward 

Stevenage, Herts, June 2nd. F. W. Brewer. | 
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No. 1 











No. 3 


1. A Specimen of the cement grouting that was done between the new thickening wall and the original wall. 
P , 4 / ‘ F i nf 
The perforated pipe was the channel through which the liquid grouting was 


was done, so that both the new and the old should be as 


passed down to the dry granite chipping, very curcfully put in tcforchand as the work proceeded and kept clear of dust or falling mortar. 
A cavity was formed of bourds on the outer side and a part of the newly built thicke ning on the other. 


similur conditions to those of the actual work. 
and homogeneous. 

and seepage about 10 a.m. 
showing a certain amount of drying up. 


in your issue of May 16th and your own editorial on the subject. 

The result of my examination is that not anywhere from one 

end of this magnificent Dam to the other, is there the very 

slightest sign of settlement of any kind; neither is there a 

single ooze of water which by any stretch of the imagination 

could be called a weak leak. There is seepage water coming 

through the Dam at certain points, but to a practically in- | 
finitesimal amount, and as far as my judgment and recollection | 
tell me, to a much less amount than occurred in the original Dam. 
I have therefore no hesitation in saying that any other state- 
ment to the contrary of those I have just put forward are very 
wrong. 

I have read also that Sir William Willcocks stated that the 
iron linings of the sluices in the original Dam had worked loose. 
From personal knowledge and inquiry I know this to be contrary 
to the fact, that there has been no movement whatsoever in 
the ironwork, that it is as solid and as substantial as the day on 
which it was built, and that even ordinary corrosion or erosion 
has not affected it after twelve years. 

I found during my careful inspection that at one point there 
was a hair crack, but as far as possible away from the places 
referred to by Sir William Willcocks, where there were none, 
the point being the extreme west-end of the pierced Dam over | 
sluice No. 1, which has had to be curved in shape and where 
it was extremely natural that such a hair crack would develop 
early. I-have told Mr. MacDonald the result of my visit, and 
he informs me that hair cracks, though not yet present, will | 
undoubtedly develop with the lapse of time, though, as happened | 
in the original Dam, they will not appear in any number until | 
after the expiration of a few years. 

I can therefore fully endorse what you state at the foot of 
your Editorial, that the Dam is probably the dryest, the 
staunchest and the strongest for its height in existence. 

I inquired very narrowly during my five days’ visit into 
everything I could possibly think of in regard to the structure, 
and was given every possible assistance and information by the 
resident engineer, and as freely as could be desired. 

Before proceeding to Assouan I called on Mr. MacDonald and | 
shortly discussed the matterwithhim. He told me that he would | 


be delighted to render every assistance to myself or to any | 
other person who cared to see the Dam, and to put every facility | 
at my disposal for critically examining it. 





| exactness, in our English system, it being only necessary that 
| the pound and gallon should each be reduced by .003. We 














The new 


nearly as possible of the same temperature. 


2, 3,and 4. The seepage or sweating for the whole dam amounts to from 10 to 15 gallons an hour as tested by Mr. Watt. 
Photograph No. 3, with the wettest patch of seepage in the foreground, was taken in the afternoon ; 


If you feel called upon to do your duty to the cause of engineer- | 
ing, you should publicly condemn the unprofessional action of 
engineers who rake out all the seriously cracked joints, make 
the Dam leak internally, cover the cracks with hollow pointing, 
lead the water away in concealed channels out of view, and 
then ask you to see how dry the Dam looks. 

The Royal Societies Club, 


London, June 2nd. 


W. WitLicocks. 


THE ANGLO-METRIC “VOL” AS AN ENGINEERING 
MEASURE. 


Srr.—The one and only merit of the French metric system is 
that it provides a simple connection between the units of length 
and weight through the medium of water. I have before drawn 
attention to the fact that a like simple connection between 
length and weight exists, with a very close approximation to 





should then have 64 cubic feet = 400 gallons, from which we 
gather that a cube of water measuring 4ft. in each direction would 
weigh 4000 Ib., or 2 tons Canadian. 

This is an arithmetical fact which places our English measures 
from a “‘ metric”’ point of view on a level with the French | 
system, and immensely above it if we have regard to practical 
convenience. 

For the civil engineer the 4ft. cube—which I have named a 
** vol ”—provides a useful unit in the measurement of excava- 
tions—being more than twice as large as a cubic yard, the mea- 
sure of which we hear so much in accounts of the Panama Canal. 
And the vol being also 400 gallons, is equally useful as a unit 
for the measurement of large bodies of water, such as reservoirs, 
the term “a million gallons” being replaced by ‘‘ 250 vols,”’ 
representing a weight of 500 tons. Immo S. ALLEN. 

London, June 3rd. 


2-6-0 LOCOMOTIVES. 


Srr,—In your issue dated January 31st last I stated, on page | 
129, that the next examples of the 2-6-0 type following the 





No. 4 


wall was allowed to stand for two years before the grouting 


This specimen was done under 
The mass is exceed ing hard 


Photograph No. 2 gives a general view of the solid dam 
and Photograph No. 4 was taken a few hours later, 


INTERNAL COMBUSTION STEAM ENGINES. 

Srr,—It has often occurred to me that water instead of oil 
might be used in internal combustion engines. The trial would 
involve experiments which, though impossible to me, might be 
within easy reach of many of your readers. If the temperature 
attained in the cylinder of a Diesel engine by the compression 
stroke reach 1000 deg. Fah. it should be sufficient to evaporate 
a spray of water, thus generating steam instead of an explosion. 
Failing that, why should not superheated steam be introduced 
into the cylinder simultaneously with a spray of water? For 
this purpose steam at a very low pressure might be used. I have 
been informed that steam at 1 lb. per square inch—or the gases 
from it—can be superheated to 1400 deg. Fah. 

London, June 3rd. J. CuirrorD WALKER. 








Royat InstituT1on.— A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 2nd 
inst., the Duke of Northumberland, president, in the chair. 
Mr. L. R. Guthrie, Mr. G. W. Heath, and Mr. R. Malcolm, were 
elected members. The chairman reported the death of the 
Right Hon. Lord Avebury, a member of the institution for sixty- 
four years, and a resolution of condolence was passed. 


INTERNATIONAL RUBBER CONGRESS AND EXHIBITION.—An 
international Rubber Congress and Exhibition is to be held at 
Batavia (Java) in September and October of next year. It will 
be under the patronage of the Prince of the Netherlands and 
under the auspices of the Netherlands East Indian Government. 
The object of the congress will be the study of the scientific, 
economical, technical, and commercial questions which concern 
the culture of rubber and the rubber industry. The congress 
will be divided into eight sections as follows :—(1) Botany and 
zoology; (2) climate and soil; (3) culture and cropping : 
(4) preparation of the rubber; (5) methods of working; (6) 
synthetic rubber ; (7) commercial questions ; and (8) publica- 
tions. The object of the exhibition will be to demonstrate how 
the culture and preparation of the rubber is carried out in the 
principal producing countries. Information concerning the 
congress can be obtained from Dr. C. J. J. Van Hall, Buitenzorg, 


| Java, and concerning the exhibition from the Secretary General. 
| various American-built “‘ Moguls’’—for the Midland, Great | International Rubber Exhibition Committee, Buitenzorg, Java, 
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RAILWAY MATTERS. 


Tue overhead: equipment of the Turin—-Modane section 
of the Italian State Railway system is now being erected. 
The three-phase locomotives to be run on this section are 
constructed for a 25 cycle supply, and as the available 
power is at 50 cycles, transformer stations with frequency- 
changing sets are being installed. These machines will 
be provided with heavy fly-wheels with the object of reduc- 
ing the peak loads on the generating station. 





tue new Bernese Alps Railway, Berne-Létschberg- 
Simplon, was opened on June Ist. This event, states the 
Railway Gazette, denotes the deviation of a large propor- 
tion of Swiss railway traffic into new channels and 
the opening of a new important approach to Italy. The 
¢ompletion of this railway crowns the railway policy which 
has been followed by the Canton of Berne during the last 
fifty years. It realises the idea of a passage through or 
over the Bernese Alps which has been attempted again and 
avain since the Middle Ages, and so solves an ancient 
traffic problem. Berne, besides taking a leading part in 
the construction of the new railway, has lately steadily 
worked for a consolidation of the several subsidised Berne 
railways. These endeavours have now progressed so 
fur that the canton, as chief shareholder, has combined 
under one management the lake of Thun Railway, the 
steamer services on the lakes of Thun and Brienz, and the 
-rnese Alps Railway, an enterprise representing a capital 
of £8,000,000. 

TELFGRAPHING from Ottawa on Wednesday, May 28th, 
the correspondent of the Morning Post says that an im- 
portant development of the Government policy towards 
railway enterprise is announced in the proposed railway 
subsidies made public on that day. The practice has long 
been for the Government to grant subsidies to companies 
projecting new lines, these being gifts outright. The 
Canadian Northern is proposing to build trunk lines 
from Ottawa to Port Arthur, passing north of Lake 
Superior, and from Edmonton to the Yellowhead Pass, 
the former 910 miles and the latter 260 miles long at the 
utmost. The Government will pay £1400 per mile, but 
in return will require the company to hand over to it 
£1,200,000 par value of common stock fully paid up. 
This line of action will be received with public favour, 
as the feeling is general that the railways should make 
more return for the generous aid given them. Prior to 
the definite announcement rumours had been current that 
the Government contemplated making a loan to the 
Canadian Northern, and such action would have evoked 
eriticism, 

Ir is quite likely that some complaint as to the dirty 
condition of railway carriages may be justified, as with 
many the methods of cleaning and their frequency have 
not kept pace with the improved hygienic ideas of the 
people, states the Railway Gazette. It is still the custom 
at many stations for the cleaners vigorously to sweep the 
floors, which simply causes the dust to rise and to settle 
on the seats and cushions—by no means a method con- 
ducive to health. The companies may, however, retort 
that the habits of the passengers themselves do not make 
for better conditions ; some of their patrons not confined 
to the third-class, make themselves quite at home in a 
sense that is not generally intended by the phrase, and 
were the companies to see greater respect shown for their 
property they might perhaps take some interest in the 
matter. It must, however, be admitted that in these 
days, when vacuum cleaners are so cheap, something more 
might be done in that direction. The leading companies 
have several installations for cleaning carriages by the 
vacuum system and their use is extending. Possibly 
the present complaints may lead to further progress. 


A GERMAN Officer, who communicates to the Hamburger 
Nachrichten some impressions of a journey along the 
Baghdad Railways, says :—‘‘ The trains pay great respect 
to the manners and customs of the Turks; they only run 
in the daytime, and then with Turkish deliberation. They 
stop a hideously long time at the stations, and at the 
hour of prayer they wait till everyone has finished his 
devotions. The average speed is sixteen miles an hour, 
and in addition to that stoppages are very frequent. 
Still, on the whole, the journey is most interesting and 
very picturesque and charming. As the train runs along 
the Gulf of Ismid, on the Sea of Marmora, you get mag- 
nificent views of mountain and valley and sea. Then 
comes the fertile plain of Sakaria, with its vines and mul- 
berry trees, from which the line climbs up through gorges 
to the plateau of Asia Minor. Very striking here are some 
of the forms assumed by the mountains, while lofty 
precipices and ancient castles perched upon them keep 
the eye captive. Once the plateau is reached it is good- 
bye to the picturesque. At Konieh the great salt wastes 
push up to the metals—the mountains there exude salt- 
petre. The traveller feels as if he was in an oven under 
the intense heat of the sun, which pours down upon the 
mountain ranges.” 


In the newest of German railway shops, arrangements 
have been made and rooms set apart for permitting the 
mechanics who have attained a certain age to rest. The 
rooms, says the Iron and Coal Trades Review, are furnished 
with regular couches, and each man in this class is allowed 
a rest of an hour a day at the expense of the shop, but the 
hour is divided into three periods of twenty minutes each. 
It was started with permission for the men to take their 
rest in one continuous hour, but the results were not 
entirely satisfactory. On dividing the rest into three 
periods of twenty minutes each, there was decided im- 
provement, even better results having been obtained than 
had been hoped for. The purpose is to maintain the 
output of the older men at a point as near to that of 
their younger colleagues as will save the former from the 
thoughtless derision of the latter. It is not hoped to 
increase the output of these elder men, but merely to keep 
them from retrograding too far and too fast. The result 
18 said to be gratifying in the extreme. In conclusion our 
contemporary remarks .—‘‘ Germany probably is far ahead 
in respect of the individual efficiency as well as the shop 
efficiency of its mechanics as compared with Europe 
generally. The care it takes of its mechanics at every 
stage shows in concrete results. It supplies baths in 
many of its railway shops and restaurants in nearly all.” 





NOTES AND MEMORANDA. 


Woop oil is produced from the nuts of the ‘‘ tungshu ” 
tree of China, and practically the entire supply comes 
from that country. Its normal price is 2s. 6d.—60 cents— 
per gallon, and in the fiscal year ending June 30th, 1911, 
the United States imported 5,000,000 gallons. The wood 
oil tree will grow along the Pacific Coast, south of Sacra- 
mento, and in the Gulf States. Another source of 
supply is the Kukui nut or candlenut, which grows in 
Hawaii and the Philippines. If the nutscan be gathered 
and the oil extracted profitably this oil should compete 
with Chinese wood oil. 





Tuat the recovery of benzene from ordinary town gas is 
a commercial possibility was urged by Mr. Doherty, a 
New York gas expert, at the dinner given by Lord 
Montagu of Beaulieu at the Savoy Hotel on 
May 14th. Mr. Doherty was asked to put his proposals 
before the Petrol Substitutes Committee. Professor 
Butterfield, the chairman of the Manchester Gas Committee 
remarked that benzene was recovered from coal in Man- 
chester 22 years ago at 10s. a gallon. Mr. Doherty 
estimates that 2} gallons can be recovered from a ton of 
coal at a cost of 1s. per ton. 


THE report of the National Physical Laboratory for 1912 
gives an account of the work carried out last year. In the 
opties section a series of experiments was made to test 
the absorption of glass from light of short wave-length. 
The glass ordinarily used in show cases for museum speci- 
mens, &c., allows a considerable amount of ultra-violet 
light to pass through, and this light is largely responsible 
for the fading of the specimens after prolonged exposure. 
Hence it would be an advantage to obtain a glass which, 
while absorbing all deleterious ultra-violet light, would 
yet be very nearly colourless and satisfactory from the 
point of view of cost. 


In a German technical journal Dr. Walter Honiger 
describes a method of measuring work done on impact, 
hitherto a great difficulty. The impact hammer swings 
between an are lamp and the cinematograph in such a 
manner that, at the moment of impact, an accurate record 
is obtained of the movement of the bar during the collision. 
The great speed of the film, upwards of 16ft. per second, 
enables results to be obtained which would otherwise be 
impossible, and considerable help to the operation of engi- 
neering laboratories in investigating a somewhat obscure 
subject is now at the disposal of the engineer designing 
work which is subject to dynamic stresses. 


ACCORDING to a contemporary, a German firm has 
recently introduced a new portable instrument known as 
an ‘ Interferometer,’ for detecting and ascertaining the 
degree of fire-damp present in the air in collieries. The 
device is based on the degree of deviation which a ray of 
light passed through a bank of fire-damp undergoes as 
contrasted with the deviation when transmitted through 
the ordinary atmosphere. The measure of the difference 
of deviation is obtained by the rotation of a compensating 
plate, which returns the indicator to the zero position. 
The indications given by the instrument are claimed to 
coincide fairly approximately with those obtained by the 
chemical analysis of the fire-damp met with in the West- 
phalian collieries. 

Evectric heating has in the past been exposed to a 
great deal of ridicule by reason of the fact that a small 
radiator, usually one of four lamps consuming one unit per 
hour, was often installed to provide heat to a room of 
considerable dimensions. The result was that, although 
appreciable difference in temperature was noticed. It has 
the radiator was switched on for a number of hours no 
been found that to obtain satisfactory heating the consump- 
tion of the heater should not be less than one watt per 
cubic foot of the apartment to be heated. In apartments 
where there are a number of doors or windows, or the door 
is being continually left open, it is advisable that the con- 
sumption in proportion to the cubical capacity of the room 
should be greater. 

THE power plant of the Mississippi River Power Com- 
pany, now in course of construction at Keokuk, Iowa, will 
ultimately contain thirty generating units, with a rated 
capacity of 10,000 horse-power each, at the normal head 
of 32ft. At the maximum head of 39ft. the output will 
be approximately 14,000 horse-power each. The water- 
wheels are the single-runner type and operate at 57.7 
revolutions per minute. They are directly connected to 
vertical slow-speed generators. The turbines, states an 
American contemporary, are the largest ever built, and the 
plant is the first one of importance to contain slow-speed 
units. All thrust bearings are a combination roller and 
oil-pressure bearing. As the total weight of the unit which 
each of the these bearings supports is 275 tons, the import- 
ance of the oil supply is apparent. The oil is pumped 
to the bearings by Gould’s triplex pressure pumps. It is 
supplied at a pressure of 250 lb. per square inch, which is 
sufficient to lift each rotating member so that it floats on 
the oil and relieves the rollers of the load. These pumps 
have 6}in. cylinders and 8in. stroke and are operated by 
chain drive from line shafting. 


AccorpD1ncG to the Electrician, as a result of observations 
made upon ice-coated wires after a sleet storm at Portland, 
Ore., on January 16th, 1912, which brought down from 
500 to 700 miles of live wire and caused the loss of from 
300 to 500 poles, Mr. W. R. King, Portland, has arrived 
at the following conclusions :—Whether merely a coinci- 
dence or an exemplification of some unrecognised law 
cannot be definitely stated, but it is evident that some 
definite relation exists between the cross sectional area of 
the original wire and that of the combined areas of the 
wire and its ice covering when the latter has been corrected 
for breakage and deformation. The combined areas seem 
to vary approximately as the square root of the diameter 
of the original wire. Thus, where A represents the com- 
bined cross sectional area of ice and wire in square inches, 
d the diameter of the supporting wire in inches, and K a 
constant, we have A = K \/d. The value of K was found 
to vary between the limits 2.640 and 2.357. At the 
termination of the Portland ice storm the actual ice load 
carried by the wires was in close agreement with the 
maximum coating, “‘0.5in. thick all round the wire,” 
assumed by the Committee on Overhead Line Construction 
of the National Electric Light Association. 





MISCELLANEA. 


THE Council of the British Electrical and Allied Manu- 
facturers’ Association has issued some standardisation 
rules, which it has provisionally adopted, relating to 
the subjects of standard pressures and frequencies, high- 
pressure and insulation tests, types of machines, rating, 
overloads and temperature rise. Other sections dealing 
with short-circuit tests, commutation, pressure regulation, 
parallel operation, efficiency and tolerances are at present 
under consideration. 


DeEnsse fog has been experienced at sea during the past 
few weeks, and radio-telegraphy has been called to the aid 
of many vessels in perilous positions. Among these was 
the new steamer Tainui, which collided off Finisterre with 
the s.s. Inca, and was so badly damaged that the lives of 
her 205 first and third-class passengers and her crew were 
endangered. Assistance came in answer to the radio 
call, and the passengers were transferred to another vessel 
in safety. The Tainui is a vessel of nearly 10,000 tons, 
carried New Zealand and South American mails for 
England, and had on board altogether nearly 300 souls. 


Ir is quite a common sight where a magneto system 
is still in vogue to see an angry telephone subscriber 
grinding away at the handle for all he is worth, under the 
fond delusion that he is creating a tremendous disturb- 
ance at the exchange, whereas, as a matter of fact, the 
first half-turn has merely resulted in dropping an insig- 
nificant shutter and exposing his number to the gaze of 
the long-suffering damsel who ministers to his telephone 
needs. All subsequent whirling of the tiny crank is simply 
so much wasted mechanical energy, but it relieves a sorely- 
tried patience, and has a wonderfully soothing effect upon 
a cholerie disposition. 

AN interesting statement on the results that have 
attended the erection of many-storeyed buildings in New 
York has been made by the chief assessment authority 
of that city, Mr. Lawson Purdy, at the request of the 
City Council of Toronto. Mr. Purdy says that these high 
buildings have benefited no one, not even the landowners, 
and that they have brought untold harm to tens of thou- 
sands of people by compelling them to perform their work 
in rooms far removed from daylight and fresh air. The 
Council’s request for information on the subject was made 
in view of certain applications received for the erection of 
some lofty structures in Toronto. 


A ¥rEw days ago Professor Silvanus P. Thompson lectured 
at the Royal Institution on ‘‘ The Secret of the Permanent 
Magnet.’ There were, he said at the outset, two funda- 
mental problems. Why was it that the magnet kept its 
magnetism, and why was it that steel was hardened by 
heating it and then cooling it in water? It was of the 
utmost importance to determine on what the power of a 
magnet to retain its magnetism depended. There had 
been a time when English magnets made of English steel 
were the best in the world; but now the best magnets 
were neither of British manufacture nor made of British 
steel, and though, when once the full seeret of magnetic 
retentivity was determined, it would be possible for all 
the world to make magnets, we did not want other people 
to discover the secret before ourselves. 


Fir1n¢ trials have been made with the quick-firing guns 
of the armoured motor cars lately presented, for use in 
Libya, by the Italian Automobile Club to its Government. 
Conducted as they were on the great Gallarate Heath near 
Milan, they cannot be said to have lacked the emotional 
element. A considerable gathering of guests invited by 
the Club was present, and a far larger number of guests 
who had invited themselves, this latter category of spec- 
tators being especially noticeable for their apparent desire 
to try the effects of the shooting on their own persons. 
They were, however, kept out of danger by the cavalry, 
and the trials were brought to an end without any accident 
occurring. The guns, of which there are two in each car, 
are placed one in a revolving turret and one in the back part 
of the conveyance. A fair number of rounds were fired 
against improvised targets, and the military authorities 
present declared themselves satisfied with the results. 


A CHIMNEY of unprecedented size has been built at the 
smelter plant of the Boston and Montana Consolidated 
Copper and Silver Mining Company, near Great Falls, 
Montana. It is 506ft. high above the top of the foundation 
ring, and 50ft. in interior diameter at the top. It is the 
highest in the world by about 40ft., and the highest 
in the United States by 140ft., the Eastman Kodak 
chimney being 366ft. high, and the Orford Copper Com- 
pany’s chimney being 365ft. Its discharge capacity is 
4,000,000 cubic feet of gases per minute, with a draught 
of 3#in. water expected with gases at 600 deg. Fah. average. 
The height was governed solely by the draught require- 
ments, and not by the desideratum of discharging high 
enough in the air to prevent creation of a nuisance. This 
latter requirement is met by the existing stack, which is but 
186ft. high, the city of Great Falls being 500ft. lower than 
the table land, and the valley being 250ft. to 300ft. lower. 


THE one regrettable feature in connection with the 
change from horse-drawn to motor-propelled traffic has 
been the great increase in the number of street fatalities, 
says the Motor. The numbers seem to rise steadily and 
to bear some proportion to the growth in the number 
of vehicles, although it is rather curious that, with the 
diminution of horse-drawn vehicles, the number of 
fatalities in which these vehicles are concerned was just 
about as great in 1912 as in the three worst preceding years. 
We are not prepared to say that drivers of horse-drawn 
vehicles are more culpably negligent of life than their 
confréres behind a steering wheel, although it is an obvious 
and undeniable fact that the latter must, of sheer necessity, 
exercise the greater alertness, as without his attention 
the vehicle becomes entirely out of hand. The outstanding 
fact is that it seems impossible to teach the pedestrian 
and the average driver of slow-going vehicles that the 
speed of the traffic has advanced 50 per cent. in the past 
few years. It was possible ten years ago for a pedestrian 
who had made an error to accelerate his pace sufficiently 
to avoid impact with a vehicle approaching him at the 
prevailing speed of those days, but his margin of safety 
is far narrower to-day and he seems slow to grasp this fact 
and to adopt different methods, 
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Engine Sir Gilbert C laughton, London and North-Western 
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copy of this Supplement, and subscribers are requested to notify 
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suitable for framing, can be had at 1s. 3d. per set, post free. 
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4 Inorder <A or trouble and confusion we find it necessary to inform 

——— that letters of inquiry addressed to the public, and 

intended for insertion in this column, must in all cases be accompanied 
by a large envelope legibly directed by. the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 

427° ~=All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer. 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Y cations. 

42” ~=69We cannot undertake to return pobwens or manuscripts ; 
therefore, request correspondents to keep copies. 
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The Stability of Aeroplanes. 


Next to a very extensive improvement in the 
details and materials of its construction, the most 
urgent requirement of the modern aeroplane is 
undoubtedly the provision of some means of increasing 
its stability. As matters are arranged at present 
the stability of an aeroplane in all but a few cases is 


| dependent upon the skill or intuition with which the 


pilot operates the controls. This is perhaps a defect 
of youth. The earlier constructors set out first to fly. | 
and relegated safety more or less to the background. 
For experimental purposes it was right and proper 
that all refinements should be neglected while atten- 
tion was being concentrated upon the problem of 





designing a machine which would rise in the air with | 


its burden. 
| is in large part beyond the experimental stage, and | 
we are entitled to expect machines which will not 
only fly, but fly safely. Towards the attainment 
| of this the elimination of the human element from the 
control of the stability must help very materially. 
That such an ideal is not impossible is generally 
admitted, and, indeed, there are already several 
different methods in existence which claim to secure 
it more or less completely. But the problem both 
theoretically and practically is complicated, and it 
is by no means certain that it has been yet finally 
solved in the best manner. 

Broadly speaking, there are two roads along which 
the subject may be approached. One ends in 
inherent stability, the other in automatic stability. 
According to those who argue in favour of the 
first, the machine should be so designed that its 
own form without further addition ensures stability 
under all circumstances. The adherents of auto- 
matic stability hold that the machine need not be 


inherently stable to a greater degree than it is at | 


present, but that mechanism should be fitted to it 
which will automatically operate the controls in the 
required manner when occasion arises. Something 
can be said in favour and in disfavour of each system. 
As regards inherent stability, it is to be noticed that 
all aeroplanes—or at least all those which have 
actually flown—must have a certain amount of it. 
The problem under this head therefore does not result 


| in imposing any entirely fresh quality on the machine, 


but merely in adding to one which it already possesses. 
But, having said this, we must emphasise the fact 
that progression from partial to complete inherent 
stability is by no means an easy matter to effect 
| practically, even though the theory of the subject 
| were quite firmly and quite completely established. 
| On the theoretical side the problem is one in which 
mathematics plays a predominant part, and, as all 
engineers know, the dictates of such a theory can 
never be anything like minutely interpreted in prac- 
tice. Compromise is essential, yet it is a peculiarity 
of the subject that small differences produce large 
results, and may in extreme cases change stability 
into instability. Again, we believe we are right in 
saying that no machine can be completely stable in- 
herently under all circumstances, and that in parti- 


cular such stability is dependent upon the speed of | 
probably been waiting for those in a position to place 


the aeroplane and the inclination of its path of flight 
to the horizon. If, therefore, the inherent stability 
of the machine involves the use of auxiliary surfaces, 
and if these surfaces have to be adjusted to suit 
different. conditions of flight, one might as well adopt 
automatic stability from the outset. Apart from 
the practical side of the matter, we must remember 
that the theory of inherent stability is still very much 
in doubt in places, and that only the trained mathe- 
matician can study it. Yet it is the only guide 
available to the practical designer, who must therefore 
take the results given him by the mathematician 
more or less on trust. Turning to the problem of 
providing automatic stability, we are faced with an 
almost opposite set of conditions. This aspect of 


But to-day the art of artificial flight | 


the subject is very nearly entirely practical, and 
theory is of the barest assistance. The requirements 
are simply stated, and permit of no discussion. We 
have to seek a device which, when fitted on an aero- 
plane, will move some part of itself relatively to the 
framework of the aeroplane when the machine as a 
whole is deflected from the desired path by the action 
of some external force. Given this device, it is a 
purely practical problem to couple it up to the ele- 
vators, rudders, and wings in such a way as to operate 
them in the manner required to restore the machine 
to its normal rath. The only real difficulty in the 
matter is to design an apparatus which will fall 
within a reasonable limit of weight, and which will 
not be too complicated for practical service, nor too 
liable to get out of order. The selection of some 
form of gyroscope as the directing device is not the 
only choice which can be made, although it must be 
admitted that such appliances are those most 
commonly favoured and have proved themselves to 
be practicable, as witness the Sperry apparatus, 
which we describe elsewhere in this issue. One 
very important advantage in favour of automatic 
as compared with inherent stability lies in the fact 
that with it it is possible to interrupt the working of 
the automatic control and to substitute the human 
element at any given moment even when the machine 
is in full flight. Its chief disadvantage at the present 
moment is weight and complication involved. 

To attain to complete inherent stability is thus 
|the dream of the mathematician; to achieve auto- 
| matic stability that of the engineer. In discussing 
the relative merits of the two systems it must be 
remembered that both fundamentally aim at the same 
object, namely, the elimination of control by hand. 
The means by which they seek to secure this are, 
however, essentially different, and it is on the relative 
ease or difficulty with which these means can be 


| adapted to practice that attention should primarily 





be concentrated. In this respect the system of 
securing stability by automatic means is undoubtedly 
at present far ahead of the other. On the one hand, 
we rely on a combination of known mechanical devices, 
each one of which has been tested repeatedly in prac- 
tice. On the other hand, we are given a pattern to 
follow which has been constructed to suit the pattern- 
maker, and not the moulder. And for the accuracy 
of the pattern we have no one’s word but the maker's. 
Those who have undertaken any kind of mathematical 
investigation know how fatally easy it is to make a 
slight slip, which in the end will produce a seemingly 
reasonable yet wholly false result. In the mathe- 
matical theory of aeroplane stability the opportunities 
for making such slips are endless. By the mistake, 
for instance, of a plus sign for a minus sign what is 
essentially unstable may be advocated with all the 
weight of mathematical theory behind it. With 
the problem of automatic stability there is no 
opportunity for making such or a similar mistake, 
and for this reason alone it will occasion us little 
surprise if, in spite of its claims to attention, the 
question of inherent stability ceases shortly to occupy 
the minds of practical people. 


Railway Electrification. 


Ir does not follow that because some firms are 
building so-called high-tension continuous-current 
railway equipment that they all believe that high 
tension continuous current is the best and proper 
system to use. When there is a demand for any 
particular class of apparatus enterprising firms make 
it, irrespective of whether it can show an advantage 
or not. An engineer recently told us that his com- 
pany was prepared to supply anything in the way 
of electric railway material. It did not matter to 
them, he said, whether a continuous-current, single- 
phase, or three-phase system was called for. They 
were prepared to turn out anything. This is a wise 
course to pursue, but it is unfortunate that no definite 
policy exists in this country. So much has been 
said for and against the various systems that it is 
not to be wondered at that many English firms have 
made no move one way or the other. They have 


orders to indicate exactly what is required. They 
are quite content to go on building low-tension equip- 
ment so long as there is a demand for it. But when 
it comes to electrifying long-distance main_ lines 
the ordinary system used here in England is practic- 
ally useless. That is a well-recognised fact. Yet 
when the single-phase system was put into service 
on the London, Brighton and South Coast Railway 
some said it- was a mistake. This kind of criticism 
did not come so much from the manufacturers, but 
mainly from individuals associated with other rail- 
ways. A consulting engineer, writing in 1908, 
referred to the system as a monstrosity, and went on 
to say that it would discredit electrical engineering, 
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and that the impending exposure would be all the 
more disastrous the longer it was deferred. It is 
perfectly right and desirable that all matters of this 
kind should be thoroughly considered and discussed, 
but when any one individual repeatedly goes out of 
his way to find fault with any particular system, then 
it is time to ask whether it is worth while paying any 
attention to him. Such prejudice can often be attri- 
buted to environment. Some believe in continuous- 
current working because they have always been 
accustomed to it. In the same way others favour 
alternating current. It would be strange, for example, 
if Dr. Ferranti and Mr. Mordey suddenly became 
staunch advocates of continuous-current working, 
seeing that they were both pioneer workers in the 
alternatmg-current field. Nor is it altogether sur- 
prising to discover that Mr. H. M. Hobart supports the 
opposite party, for he has devoted much of his time 
to the design of continuous-current dynamos. More 
can be attributed to environment than is generally 
supposed. 

But occasionally the matter is dealt with from an 
entirely unbiassed standpoint. Monsieur L. Gratz- 
muller, who read a paper at the Paris meeting of the 
Institution of Electrical Engineers on “ High-tension 
Continuous-current Traction,” can certainly lay 
claim to having done this. Although apparently an 
advocate of this system, he evidently realises that all 
the bad points are not confined to other systems. All 
praise due’to him for that. He points out, among other 
things, that static transformers cannot be used on the 
trains, or, indeed, anywhere else. This isan item which 
should be kept in view. Whatever pressure the advo- 
cates of continuous current succeed in applying 
to the collector rail or overhead wire it will certainly 
have to be dealt with on the motor coaches or locomo- 
tives. No one has yet discovered, or is likely to 
discover, how to construct a static transformer for 
continuous current. This marked difference between 
the two systems was brought well to the front at the 
time of the introduction of metallic filament lamps. 
Consumers supplied with alternating current were 
able to employ low candle-power, and consequently 
low voltage lamps, by purchasing a small static trans- 
former. Those drawing their supply from continuous- 
current mains, however, found that the pressure 
could only be reduced by a costly and inefficient 
rotary machine. The same difficulty presents itself 
in the case of electric railways. Full voltage must be 
used on the motors and controlling equipment. 
Hence we find Monsieur Gratzmuller pointing out 
that “ the scheme involves the use of an exposed high- 
tension rotating part which is particularly dangerous 
in damp localities.”” More than this, it is shown that 
when the power station is at a considerable distance 
from the track three-phase transmission is necessary. 
Therefore sub-stations are necessary. Converters 
are necessary. The system which the author is deal- 
ing with is obviously not a pure continuous-current 
system at all. As a matter of fact, there is no such 
thing as a pure continuous traction scheme of any 
size inexistence. They are mixed systems. For high 
tension transmission the current is generated by 
alternators, and is converted to direct current at 
sub-stations. There is no case of direct transmission 
of high tension continuous current for railways over 
long distances. 

These are not the only striking points which Mon- 
sieur Gratzmuller brings forward. He goes so far 
as to say that when the power is generated by a 
steam turbine in the neighbourhood of the load it is 
desirable to use alternators in conjunction with con- 
verters, and that it will probably be necessary to 
connect two of these latter machines in series. We 
have said before, and we say again, that we hold no 
brief for any particular system. On the contrary, we 
should like to see all the systems make headway, due 
regard being had, of course, to interchange of traffic. 
But, judging from this paper, there is not much pros- 
pect of very high continuous-current pressures— 
say over 5000 volts—being used on main line railways 
just at present. According to our way of looking at 
the matter, the mere doubling or trebling of the ordi- 
nary pressure used on third-rail lines is but a short step 
towards the ultimate goal, and as things stand at the 
moment, no one can reasonably claim to have produced 
a true high-tension continuous-current railway. The 
maximum pressure used on any line is somewhere in 
the neighbourhood of 3000 volts, or about one-sixth 
of the pressure employed on some of the single-phase 
railways. True, the rise already obtained makes 
an appreciable difference to the number of sub-stations, 
but it should not be forgotten that the single-phase 
system requires no converter sub-stations at all. 
Current can be conveyed from the terminals of large 
turbo-generators straight on to the overhead wires, 
though the hign-tension current need not be deli- 
vered direct to moving parts. That is one of the 
great advantages of the alternating system. 





Export Steel Prices and Foreign Competition. 


THE past few months have witnessed an extra- 
ordinary change in the situation of the international 
iron and steel trades, to which attention may appro- 
priately be directed at the present time. On all 
sides a slackening of the demand has occurred in 
regard to fresh business ; the prices of semi-finished 
products and of various manufactures have experi- 
enced a heavy decline, particularly in the last two or 
three months; and customers in different parts of 
the world, including Japan, India, China, Australia, 
and South America, continue to exercise reserve in 
the matter of further requirements. The stringency 
of the money market and the late war in the Balkans, 
together with the uncertain political situation, have 
hitherto been held responsible for the attitude of 
reserve and for the fact that recent orders have 
only been placed for pressing needs; but the 
impression cannot be entirely dismissed that 
other reasons, including the belief that the high- 
water mark of the present cycle of prosperity has 
already been passed, and that prices will undergo 
a further decrease in the near future, also play a 
prominent part in the question. It is just two years 
ago since the quotations for continental semi-finished 
steel were as low as 76s. for blooms, 78s. for billets, 
and 81s. for sheet bars f.o.b. Antwerp. Under the 
auspices of the Belgian Steel Syndicate, the German 
Steel Syndicate, and the French works which were 
associated with these two combinations at that time, 
the prices were gradually advanced from July, 1911, 
until they reached 102s., 106s., and 112s. 6d. per ton 
respectively at the beginning of last December. 
Since then, however, the export charges have fallen 
to 85s., 87s., and 90s. per ton for blooms, billets, 
and sheet bars respectively, even if they are not still 
lower in the current week, and the competition 
of certain French works which formerly worked in 
conjunction with the two neighbouring countries is 
now proving to be somewhat embarrassing to the 
Belgian syndicate. When we come to consider the 
position as it affects finished products, it is found that 
those which are not controlled by syndicates or 
price conventions have also experienced a consider- 
able set-back in the export markets, whilst at the 
same time inland quotations have largely declined in 
Belgium, France, and Germany. Even certain 
syndicated or price-regulated manufactures have 
likewise receded in the last-mentioned country, owing 
to the reduced demand and the simultaneous bringing 
into operation of an increase in the productive 
capacity through the completion of new plant at 
various works. 

The situation in the export market for manufactures 
cannot be better illustrated than by a reference to 
the prices which prevailed f.o.b. Antwerp nearly 
six months ago and those which obtain at the present 
time. Since the middle of December basic steel bars 
have declined from £6 2s. to £5 5s. now, iron bars 
from £6 6s. to £5 6s., plates from £6 16s. to £5 16s., 
and light sheets from £7 to £6 ls. for ;;in., and the 
greatest portion of the heavy declines shown by these 
figures has occurred in the past ten weeks. In 
Belgium and Germany and to a lesser extent in 
France the reduction in the domestic demand is 
leading to the devotion of greater attention to the 
export markets in the expectation or hope of finding 
orders, with the object of securing work so as to be 
able to keep the finishing mills also in full operation 
when the remaining uncompleted contracts, where 
they exist, have been carried out. These facts lend 
particular interest to the last monthly report of the 
German Steel Syndicate, which was issued on May 
29th. Since the renewal of the syndicate a year ago 
these periodical reports only apply to an annual 
production of about 6,000,000 tons of semi-finished 
steel, railway material, and shapes, whereas formerly 
they included bars, wire rods, plates and sheets, tubes, 
and castings and forgings. The output and sale of 
these are now at the free disposal of the makers, 
excepting where subsidiary syndicates or price con- 
ventions seek to control rods, tubes, and shipbuilding 
material; but the fate of these combinations stands 
in the balance at the moment in the face of the advent 
of fresh competitors and of discord among the con- 
stituents. The monthly reports of the Steel Syndi- 
cate have been of a rosy character for a long time past, 
perhaps intentionally so; even that for April ex- 
pressed the belief in a speedy revival in business. 
But the report for May is quite of another colour. 
It is now admitted that domestic consumers of semi- 
finished steel are holding back under the pressure of 
the fall in prices in the world’s markets, and that the 
call for delivery is less pressing. The same observa- 
tion applies to Belgium and France, where reductions 
in prices have been made, whilst British customers 
are declared to have adopted a waiting attitude 
in consequence of the unnatural state of the warrant 





market, which has now been overcome, and the 
possibility of a strike in the shipbuilding industry 
The position with regard to shapes is almost similay 
but heavy rails and tramway rails are very buoyant 
and the orders for the former exceed by 400,000 tong 
those which were held in May of last year. Although 
not specifically stated, the explanation with regard to 
heavy rails lies in the exceptionally large require. 
ments for the State railways, which have to be com. 
plied with to the slight detriment of the export trade. 
which shows a reduced tonnage for the first four 
months of the current year. 

The slackening of the inland demand in Belgium 
and Germany should draw the special attention of 
British iron and steel exporters to the increased 
efforts which are being made by those countries jn 
particular further to develop the export trade, 
In the case of Belgium, orders are scarce, work 
is decreasing, and the mills are running short 
by from one to two days a week. The Belgian Stee] 
Syndicate has been compelled to grant a bonus to 
the ordinary finishing mills in consequence of the 
introduction of the practice of dumping by the French 
works after a peace extending over two years, and 
also in order to stimulate the export trade. The 
bonus on semi-material ranges from 12s. to 14s. 
for large parcels. On the other hand, the German 
Steel Syndicate, which a year ago reduced from 15s. 
to 10s. per ton the bounty on partly manufactured 
steel intended to be worked up for export, has now 
restored the rate of 15s., thus bringing inland prices 
to nearly the same level as the export quotations f.0,b. 
Antwerp. Not only so, but the Pig Iron Syndicate, 
which only maintains its strong position because it 
controls the whole of the marketable output of pig 
iron in Germany, proposes to re-introduce its export 
bounty of several shillings per ton, whilst the West- 
phalian Coal Syndicate is being urged again to grant 
a bounty on coal and coke used in the production of 
export manufactures. In addition, the Wire Rod 
Syndicate, although its fate has to be decided this 
week, is considering the question of increasing the 
export bounty of 11s. 6d. per ton which is paid on 
rods worked up into wire and wire manufactures and 
that of 16s. 6d. per ton which is received by export 
makers of wire nails. It will therefore be seen that a 
fresh effort of a determined character is to be made to 
cultivate the export trade at the cost of other countries, 
and when it is borne in mind that the Germans are 
exporting this year at the rate of 6,000,000 tons per 
annum, as compared with a British rate of 5,000,000 
tons, as indicated by the returns for the first four 
months, it will be seen how necessary it is for British 
firms to put forth renewed endeavours to meet. the 
increased onslaught from the Continent. 
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Celluloid : Its Manufacture, Applications, and Sub- 
stitutes. By Masselon, Roberts and Cillard. Trans- 
lated from the French by H. H. Hodgson. London : 
Charles Griffin and Co., Limited. 1912. 
25s. net. 

Tis work certainly cannot be called a superfluity, 

as the existing literature of this important body is 

the reverse of voluminous. There is a small book in 

French and another in German which it is the avowed 

intention of the present authors to improve upon. 

There are no other volumes devoted to the subject, 

though, of course, Worden’s book on “ The Nitro- 

cellulose Industry,” reviewed in these pages last year, 
goes into the manufacture of celluloid very fully. 

We believe we are right in our surmise that the bulk 

of the present work was written before Worden’s 

book appeared, which will account for there being 
no reference to it. 

Although English chemists have done a good deal 
of research work in connection with the nitration of 
cellulose, it must be confessed that the manufacture 
of that now important compound of nitro-cellulose 
and camphor known as celluloid has been developed 
in England to only a very small extent compared with 
what is the case in France and Germany. It is 
quite fitting, therefore, that an essentially practical 
work based on factory procedure should be of French 
origin, all the more when it is known that the writers 
have a long and close acquaintance with their subject. 
Readers of the English translation may possibly 
complain of the complete absence of reference to the 
manufacture carried on in England, comparatively 
insignificant though it be. Something they may 
say, might have been said about the British Xylonite 
Company’s works at Hale End. It must not, how- 
ever, be overlooked that, as in the rubber manufac- 
turing industry, the celluloid business is in its details 
kept from prying eyes, and its so-called trade secrets 
are somewhat rigidly guarded. Although the main 
procedure of a manufacturing business may be well 
known and find detailed mention in text-books, there 
will always be apparently trivial details, not attain- 
ing perhaps to the dignity of special processes, which 
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enable individual firms to outdo their rivals either as 
regards economy or excellence. It is not surprising, 
therefore, to find in the preface of this volume a 
reference to the difficulty of obtaining particulars, 
a difficulty which the authors say has proved more 
detrimental to previous writers than in their own case, 
as they claim a wider knowledge of what has been 
and is being done. Exactly how far their claim is 
justified is a matter which can only be appraised by 
those in the secrets of the several French and German 
works, and it would obviously be impossible for out- 
siders to express any opinion of value on the point. 
The book consists of three parts, the first of which 
deals with the general manufacture of the material 
in bulk, and the second with the preparation of the 
various celluloid goods of commerce, the third dealing 
with uninflammable celluloids and substitutes. In 
Part I., Chapter TII., we find a useful summary of 
commercial nitration processes, this being preceded 
by a quite exhaustive reference to the theory of the 
nitration of cellulose. It is a fair surmise that the 
mathematical presentment of this topic will lead to 
the pages being skipped by many purchasers of the 
book, but this, of course, is no argument against their 
inclusion and value. Indeed, we venture to say that 
the reputation of the volume will be enhanced by the 
attention given to theoretical considerations, under- 
standed though they be only by the elect. It is 
recognised by the authors that the last word has by 
no means been said with regard to the chemistry of 
nitro-cellulose, and that therefore no volume can 
remain up to date for long. They, however, draw 
the attention of readers to the regular information 
given on the subject of celluloid month by month 
in the Paris journal, Le Caoutchouc et la Gutta Percha, 
a periodical to which we ourselves need no introduc- 
tion. We regret that we are unable to recommend 
any English periodical as offering similar advantages 
to the student and technologist. 

Returning now to our text, in Chapter V. we have 
a well-written account of the method in use for the 
bleaching of the nitrated cotton or paper, this being 
the permanganate process, which still holds its own 
in spite of the competition threatened by newer pro- 
cesses involving the use of hypochlorite and hydrogen 
peroxide. In the ensuing operation of drying three 
systems are employed : {1) compression and heating, 
(2) compression, (3) washing with alcohol, the object 
being to remove the bulk of the 40 per cent. to 50 per 
cent. of mcisture which the pulp still retains after 
treatment with the hydro-extractor. The first system 
finds the widest application, and we note with interest 
that in the preliminary operation of getting the pulp 
into a fine state of division the ordinary cylinder mill 
is now being replaced to some extent, at any rate, by 
the ball mill, which is gradually replacing older types 
of grinders in so many industries. The reference 
to the ball mill in the text might, we think, have been 
amplified with advantage, as we are not told whether 
those in use are silica lined, nor are we told the nature 
of the balls used. Subsequent operations include 
hydraulic pressing in the cold and exposure of the 
cakes in steam-heated chambers. No mention is 
made of the use of the Passburg vacuum chamber, 
which, we believe, is used to some extent in America 
in this connection. 

Succeeding chapters show the conversion of the 
nitro-cellulose into celluloid by the intimate mixture 
of the former with camphor in alcoholic solution, with 
final evaporation of the solvent. The nature of the 
operations and the plant employed have a very 
general resemblance to those’ associated with the 
better-known rubber industry. It is at this stage 
that aniline dyes as well as various mineral colours 
are added, and it is here, we may say, that the trade 
secrets referred to above are prominent, additions of 
this or that material in varying proportions affecting 
the nature and properties of the resultant celluloid. 
In Fig. 46 is shown a kneader mixer with vacuum 
pump and recovery apparatus, but no explanation 
is given as to the working of the apparatus or the 
amount of solvent recovered. We understand that 
in America the practice is to use as little solvent as 
possible, or even none at all, and to make no attempt 
to recover it, while European manufacturers favour 
the employment of larger volumes of solvent with its 
subsequent recovery. As to the relative advantages 
of these methods and on the topic of solvent recovery 
the authors are regrettably reticent. Chapter X. 
deals with cutting and dressing of the celluloid mass 
into sheets, rods, &c. It is stated on page 122 that 
the average waste in cutting the material may be 
reckoned at 90 to 12 per cent.; presumably the “0” is 
superfluous. The cut material still retains some 
solvent, and in order to remove this and also to impart 
rigidity it is carefully dried in stoves at temperatures 
not exceeding 50 deg. Cent. Thin sheets take only 
a day or two, but for thick goods the time required 
is much greater. In this connection it seems curious 
to read that goods of a certain thickness require 
fifty days at 30 deg. Cent. and 150 days at the higher 
temperature of 50 deg. Cent. There may be something 
in this beyond our ken, but prima facie it suggests 
a printer’s error. Passing over several interesting 
chapters we halt at Chapter XV., where the effect ot 
external influences on celluloid are discussed, especial 
reference being made to its inflammability, a subject 
which, as most of our readers are doubtless aware, is 
at the present time under the consideration of a Select 
Committee of the House of Commons. This point, 





as to the degree of danger which is associated with the 
storage, sale, and use of celluloid goods is, of course, 
a very important one for the public, whose interests 
are at stake in several directions. It is obvious that 
a matter of such wide importance, and as regards 
the varied issues of which difference of opinion 
naturally exists, cannot receive adequate notice in 
the few lines available here, and we shali perforce 
pass it by with the remark that our authors, though 
naturally holding a brief for the manufacture, have 
not tried to minimise the risks associated with the use 
of celluloid, though they do not fail to press the point 
that misuse rather than use is responsible for such 
individual disasters as have occurred. The matter 
is one that is closely connected with Part IIT. of the 
book, which deals with substitutes for celluloid, it 
being generally recognised that genuine celluloid will 
always be inflammable, and that the only way to 
perfect safety lies in the use of some substitute. 
Unfortunately, the substitutes so far proposed have 
not proved to merit the term, though galalith, a pro- 
duct of casein, is now being manufactured in both 
France and Germany on the large scale and has cer- 
tainly achieved a considerable degree of success. 
For general purposes, however, it is recognised that 
cellulose acetate promises to give the best results in 
the manufacture of non-flam celluloid. Indeed, 
cinematograph films in which nitro-cellulose is replaced 
by cellulose acetate are now on the market, though 
the position of affairs with regard to their ultimate 
adoption generally is at the moment somewhat 
obscure. The objections to the cellulose acetate 
products seem to be their softness and the fact that 
they cannot be stained, having little affinity for 
colouring matters. 

With regard to celluloid substitutes generally the 
authors do not express themselves in a particularly 
optimistic tone, though they are of opinion that the 
best future appears reserved for the acetates. By 
the way, they refer to gold-beaters’ skins of cellulose 
acetate being very beautiful. This article is quite 
new to us, and we cannot conceive of its vtility, 
bearing in mind the quite special properties of gcld- 
beaters’ skin. Reverting now to Part II., “ The 
Applications of Celluloid,’ we find detailed descrip- 
tions of the manufacture of the various finished 
articles, such as combs, stick and umbrella handles, 
accumulator boxes, balls, American linen, &c. &c., 
and last, but not least, the photographic films which 
play such an important réle in present-day amusement. 
It is impossible to notice any of these manufactures 
at length, space only permitting of a few remarks. 
Of special interest is the account of the comb industry 
at Oyonnax, where the large factories of La Société 
Industrielle de Celluloid are situated. Here much 
of the work is carried on by families in small work- 
shops attached to their homes and supplied with 
electric power from central stations. These families 
have long been associated with comb making, having 
made them in horn before the vulcanite and celluloid 
eras. From what we read in the text the working 
of celluloid is by no means so hygienic or safe as was 


‘the old horn industry, and it is satisfactory to see that 


the authors advocate suitable measures for the pre- 
vention of the inhalation of dust and fumes, &c., by 
the workpeople and for minimising the risks of con- 
flagration. What is known as “ American linen” is 
a celluloid made specially supple by admixture with 
castor oil and whitened by oxide of zinc, for which 
there is now a large sale for use in the form of collars, 
cuffs, &c., the manufacture, though of only recent 
date, being now an important branch of the celluloid 
industry. Whether it constitutes a menace to the 
Belfast industry we have no information, but a daily 
output in France and Germany of 400 to 500 dozens 
of collars, cuffs, &c., can hardly be without signifi- 
cance. Artificial leather in some, at any rate, of its 
forms depends upon celluloid as its main constituent, 
this being dissolved in acetone or amyl acetate and 
spread upon a textile base by a machine closely resem- 
bling that used in the rubber industry for making 
macintoshes. Fig. 147 shows a machine for coating 
fabrics with celluloid, the solution being sprayed upon 
the material by compressed air, a method which has 
not so far been adopted in the waterproofing industry. 
Our space, however, is almost exhausted, and we 
cannot stay any longer over the text of this book, 
which we have read throughout with pleasure and 
which is destined, in our opinion, to fill effectively 
an existing void in our technical literature. Though 
there is really no connection between the celluloid 
and rubber industries, it has long been customary 
to assume something of the sort. Without defending 
this assumption, we may explain that such com- 
parisons of procedure and plant as we have made have 
their origin in a feeling that rubber manufacturers 
might gain useful hints from a perusal of this informa- 
tive and well-illustrated volume. A word or two in 
conclusion as to the translation. Mr. Hodgson’s 
task has certainly not been an easy one, and we have 
no desire to minimise the difficulties which, generally 
speaking, he has overcome in a satisfactory manner. 
Passing over, however, two or three sentences which 
careful proof reading could not have allowed to pass, 
we think we can justly complain of the numerous 
instances where the French idiom has been allowed 
to remain instead of being converted into its English 
equivalent. With regard to one or two words, we 
think that wrapping cloth seems more appropriate 
than serviette when used in a factory, and the use of 








the word toilette on page 129 seems out of place in 
referring to the finishing of celluloid goods. On page 
132 it is stated that tubes are made by machines called 
“* stuffings’”’—in English, extrusion machines. As 
the term stuffing machine is an English one there seems 
no reason for the use of the inverted commas or of the 
bracketed explanation, which to the uninitiated 
savours somewhat of the ignotum per ignotius 





SHORT NOTICES. 

Rivers and Estuaries or Streams and Tides. By W. H. 
Hunter. London: Longmans, Green and Co. Price 
2s. 6d. net.—This volume is described as an elementary 
study, and is founded on two series of lectures delivered 
by the author, one under the Vernon-Harcourt bequest 
to the students of the Institution of Civil Engineers, and 
the other to the engineering students of Manchester 
University. In spite of its Ruskin-like title the book 
deals with matters of purely engineering and scientific 
interest. It is concerned with the elementary principles 
governing the artificial improvement of waterways for 
navigation purposes and for the passage of floods frem the 
land and tidal columns from the sea. The number of 
books on this subject already in existence is not great, and 
as, further, the author writes from his own personal 
experience, we feel certain the volume will appeal to many 
professional engineers other than “‘ the engineering students 
of the present day”’’ to whom it is dedicated. After 
three short preliminary chapters the author discusses 
the flow round bends in rivers, the phenomena arising at 
the mouths of rivers, river improvement works and 
estuarial works. As examples of river training the author 
then deals with the Seine, the Clyde, the Mississippi, and 
the Mersey. A chapter on estuarial models concludes 
the work. Apart altogether from its subject matter, it 
is one of the best written and most interesting technical 
books we have read for some time. « 

Elements of Heat-Power Engineering. By C. F. Hirsh- 
feld and W. N. Barnard. New York: John Wiley and 
Sons; London: Chapman and Hall. Price 21s. net.— 
From the title of this book one can infer, and infer cor- 
rectly, that whatever other qualities it may have, its 
range is extensive. It is a volume of some 800 pages and 
covers general thermodynamics, the theory and con- 
struction of steam engines and steam engine details, steam 
turbines, hot air engines, internal combustion engines, 
boilers, superheaters, gas producers, feed-water heaters, 
condensers, air compressors, and refrigerating machines, 
besides paying attention to such subjects as fuel and its 
combustion, heat transfer, the production of draught, 
the flow of gases and vapours through orifices and water 
purification. Throughout the volume a much higher 
level is maintained than is customary in American text- 
books. The pages are not disfigured by catalogue extracts, 
and if there are no strikingly new methods of exposition 
nor many original ideas revealed between its covers, the 
work still possesses the merit of being written in an easy 
manner, which, together with its wide range, will doubt 
lessly attract numerous elementary students. 





BOOKS RECEIVED. 


Industrial Germany. By Wm. H. Dawson. London : 
Collins Clear Type Press. Price Is. net. 
Fire Protection in Buildings. By H.G. Holt. London : 


Crosby Lockwood and Son. Price 8s. 6d. net. 








OBITUARY. 
FRIEDRICH VON VOITH. 

THE death has recently taken place of Dr. Friedrich 
von Voith, head of the firm of J. M. Voith, Heiden- 
heim, Wiirtemburg, Germany. In that country and 
on the Continent generally he was best known for 
his work in connection with paper-making machinery 
and appliances for grinding pulp—an industry which 
originated at Heidenheim and was subsequently 
taken. up by the Americans. In the year 1870 
Herr von Voith commenced building water turbines, 
and had later on the satisfaction of securing the order 
for what were at the time the largest turbines built, 
each of 11,500 horse-power for the Niagara Falls. 
The works at Heidenheim now find employment for 
over two thousand hands and cover a large area. 
Herr von Voith was very thorough in carrying out 
his investigations and experimental work on a 
practical and commercial basis, and with this end he 
acquired a mill driven by water power at no great 
distance from his works. In connection with this 
mill he built a reservoir of 1} million gallons capacity 
at a considerable elevation, and made two hydraulic 
testing stations for turbines for different heads. 
He gave considerable thought to the comfort and 
welfare of his workpeople, and his works are a model 
in this respect. There is also in connection with 
the works a pension fund and savings bank. In 
order to avoid the payment of customs’ duty on the 
machinery sent into Austria, Herr von Voith also 
built a branch works in St. Polten, Lower Austria, 
which finds employment for 800 workpeople. 

In 1890 the King of Wiirtemburg made Herr von 
Voith Commerzienrat, and in 1905 he was appointed 
Geheim Commerzienrat, while in 1906 the Royal 
Technical High School in Charlottenburg, in recogni- 
tion of the work he had done for the advancement of 
the study of hydraulics awarded him the honorary 
degree of Docto: of Engineering. For the advance- 
ment of Austrian industry by the creation of an 
experimental station at St. Polten, Dr. von Voith 
was in 1909 awarded the Cross of the Franz Joseph 
Order. In 1910 the King of Wiirtemburg created him 
Knight of the Crown of Wiirtemburg. 
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FIXED HEADSTOCK, SHOWING DRIVING MOTOR AND GEARING ‘ 
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LOOSE HEADSTOCK AND SADDLES 
A 50-INCH GUN LATHE the back bearing is fitted with a number of collars to take | locked in position by a lock bolt and pad. A cross handle, 
. . | the thrust of the cut. The front and back bearings are | worm, and worm wheel enable the centre to be forced into 
——— | provided with forced lubrication by a pump driven by a | the work, and by means of an excentric release to the worm 
A sERIEs of lathes has recently been made at the Open- | small motor, which is attached to the back part of the | the workman can use the large hand wheel directly) 
shaw Works of Sir W. G. Armstrong, Whitworth and Co., } headstock, the lubricant returning to the pump tank by | coupled to the forcing screw in the cylinder if a quick 5 
Limited, specially to meet the latest requirements of | Means of channels and piping. The face plate wheel is of | movement of the cylinder be desired. The headstock : 
ordnance construction. One of these is illustrated here- | forged steel, and the pinion is chrome nickel steel, the teeth | barrel is strengthened to resist fracture by heavy loads, 
with. It is built for sliding, surfacing, screw-cutting, | being of the double helical type and machine-cut, to ensure | a steel hoop being shrunk on the front end. A quick 
and turning conical surfaces, and the following are its | Smooth running at all speeds. The pinions and driving | traverse of 80in. per minute can be obtained by coupliny 
principal dimensions :- z shafts are all made of hard steel, and the shafts which | the headstock to the nearest saddle by means of the bol! 
Height of centres 5vin. run in phosphor-bronze bearings are also fitted with | attached to the headstock base. This method has been 
Length between centres s0ft. | double keys. The face plate is ribbed at the back and is | adopted because the nature of the work sometimes necess! ; 
asccrrtale face-plate | ose os 100in. cast with a flange upon which is mounted the spur ring, | tates the complete removal of the headstock from the : 
iameter of front bearing, fast headstock lin. . ° . sys | - _ : 
Length of front bearing, fast headstock satin. | the latter ring being held in position by means of a number | bed, or its being placed between the rests. The thre: 3 
Diameter of cylinder, loose headstock .. 14in. | of steel screws. The front of the plate is fitted with four | saddles are entirely independent of each other, and ar : 
Pa pe - ee . _ ad salaate forged steel jaws tongued into the plate. These jaws are | arranged with two swing frames and change wheels, one 
Paceplatespeeds .. ...... .. - sab t> 1 avarcis: separately adjusted by means of steel screws, which are | set being used for sliding, surfacing, and screw-cuttin; 
"tions per minute | in tension when the jaws grip the work, the thrust being | operations with self-acting feeds of 1 to 40 cuts per inch in 
Power of motor for main drive 60 horse-power | taken by lock nuts and washers. The lathe is driven by | either direction and the other set for turning various taper= Z 
Speed of main drive motor a 250 to 750 revolu- | + . : . , 7 . 2 ; i ; j : ivi i 
tions per minute | Means of a 60 horse-power variable speed motor, the | The saddles are fitted with quick running gear, giving 
Power of quick-run motor... 10 horse-power possible variation being from 250 to 750 revolutions per | speed of 80in. per minute in either direction along the bed 
Speed of quick-run motor... 600 revolutions per | minute, and three changes of interlocked gearing giving | and a quick surfacing motion of 40in. per minute in bot! 
_ paneer | a range of spindle speeds from -585 to 21-92 revolutions | directions. The various motions are controlled ind: 
The fast headstock is, as will be gathered, of heavy | per minute. | pendently at each saddle by levers and clutches, which are 
proportions. It has a hardened fluid pressed, forged steel | The movable headstock is fitted with a fluid-pressed, | within easy access of the attendant and are also interlocked 








to prevent accident. The three top rests have each 


spindle running in phosphor-bronze bearings. The front | forged steel cylinder, adjustable by means of a steel screw 
compound slides with feed screws, clamps, and stiff clamp 


bearing is adjustable for wear by means of a wedge and | engaging with a phosphor-bronze nut. The cylinder is 
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bolts of forged steel. The saddle and rest nearest the 
movable headstock is of a heavier type than thefother | 
two, the saddle reaching right across the bed. An extra 


bracket is supplied which can be fitted to the top slide | 


for the purpose of holding a 12in. diameter steel bar for use 
when internal turning operations are necessary. The 
roller supports and two stays are adjustable to suit the 
requirements of the various diameters of work. 

The bed is cast in three pieces, which are planed, tongued 
and jointed together by steel bolts. A fixed screw is 
fitted in the front way of the bed, and is used for sliding 
and serew-cutting. The shaft in front of the bed is used 
exclusively for feeding, the quick run being obtained 
from a shaft in the back part of the bed. These shafts 
and screws are made of fluid-pressed, forged steel, each 
one They are supported at intervals 


being in piece. 


A MODERN TIMBER DRYING PLANT. 


THE seasoning or drying of timber is, perhaps, the most 
important and the most difficult operation undertaken in 
the wood trade. If left to itself in the open air timber 


| will dry in anything from a few months to a few years, 
| depending upon the nature of the wood and its size. 
| In the end the strength of the timber is increased and its 


| liability to decay reduced, for the fungi which excrete 
the ferments that bring about the decay cannot survive 
in the absence of moisture. Absolutely dry wood cannot, 
however, be obtained by natural or by artificial means : 
chemical destruction would, in fact, take place before all 
the moisture was eliminated. If this were not so the 
attainment of perfect dryness would still be more or less 
in the nature of wasted effort, because timber will alway g 
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Fig. 1—ARRANGEMENT OF A SIX 


by tumbler bearings actuated by kickers on the under- 


side of each saddle. The feed motion for the saddles is 
obtained from the back of the fast headstock spindle by 
means of spur gearing coupled to the shaft in front of the 
hed, then by reversing mitres, change wheels, and spur 
xearing to a revolving nut fitted to the fixed screw in the 
'ront way of the bed. The quick run is obtained from a 
'0 horse-power motor running at 600 revolutions per 
minute. It is attached to the back part of the fast 
headstock, and it drives by spur and bevel gears to the 
haft in the back part of the bed and through spur wheel 
and reversing mitres to the revolving nyt, which engages 
with the fixed screw. 


Se 


Swain 


-CHAMBER WOOD-DRYING PLANT 


| absorb the amount of moisture contained in the surround- 
| ing atmosphere. It is useless, therefore, drying it below 
| this limit. 

The length of time occupied in drying wood by unaided 
natural methods means to the timber merchant the 
locking-up of so much capital unproductively. Artificial 


methods are therefore very largely resorted to, par- | 
| dampers in their upper surfaces. 


| ticularly in the case of hard woods, which are, in general, 
more expensive than soft woods, and which, when left to 
Nature’s slower process, take much longer to dry. The 
saving of time resulting from the adoption of artificial 
drying is, however, frequently very largely off-set by the 
loss due to the warping and splitting which occur at times 
| even with experienced operators in charge of the kilns. 
This is so particularly in the case of hard woods. These 


attempt be made to dry them simply by subjecting them 
to the influence of hot dry air the outer skin is found to 
dry before the moisture in the interior is evaporated. 
As time goes on this internal moisture is driven out, and, 
the whole timber contracting, cracking and warping are 
set up in an exaggerated degree. The obvious remedy is 
to keep the outer skin moist while the moisture in the 
heart is being evaporated. In practice this end is achieved 
by mixing steam with the hot air circulated through the 
kilns. 

The most suitable degree of humidity and the proper 
temperature to maintain in the kiln varies with the 
different species of wood being dried and with the different 
sizes of the same wood. Further, as the drying proceeds 
the humidity and temperature have to be changed pro 
gressively. Thus in the case of large pieces of hard wood 
the air admitted to the kiln at first might be moist and cool. 
The temperature would then be gradually raised whilo 
the humidity was kept more or less constant. The 
humidity of the air would next be slowly decreased 
until finally warm dry air was being admitted to finish the 
sequence. It will be readily understood therefore that a 
large amount of experience is required to secure the best 
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Fig. 2—KILN CONTROL BOARD 


| results with artificial methods of drying timber unless, of 


course, some more positive system of control than merely 
the operator’s judgment is employed. 
Such a system of control has recently been developed 


' by the Sturtevant Engineering Company, Limited, of 


London, and a short time ago we were afforded an oppor- 
tunity of inspecting it as fitted to a Sturtevant “ triple 
duct ’’ drying kiln installed in a large timber yard in the 
neighbourhood of London. Although the company’s 


| drying kiln of the type named is already well known, we 
| may give a brief description of it before dealing with the 


control system to which we have referred. 

In Fig. 1 a diagram is given of a typical six-chamber 
Sturtevant dryer. As the name “triple duct” implies, 
the chambers are fed with air by means of three ducts, 


| one delivering hot air, another cold air, and the third moist 


| air. 


The main delivery ducts run from the engine-room: 
to the sixth kiln. These ducts lie below the ground level, 
and at one point beneath each chamber are provided with 
These dampers give 
access to a branch duct running lengthwise of each chamber 
along one side and just beneath its floor. In the branch 


| duct the three currents of air are mixed and are delivered 


woods owing to the closeness of their grain part with their | 


| moisture less readily than does soft timber, and if an 


through slots in the floor into the interior of the kiln. 
The proportions of hot, cold, and moist air delivered into 
the branch duct can be controlled from the outside by 
operating the dampers. The control board attached to 
each kiln is shown in Fig. 2. The air having circulated 
through the interior of the kiln wherein the wood to be 
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dried is carefully stacked in a suitable manner, is drawn 
away into an outlet branch duct lying beneath the floor 
on the other side of the chamber to that of the inlet branch 
duct. The branch outlet ducts open into a main return 
duct, which leads the air back again to the engine-room. 

In the engine-room there is a boiler, an engine, two fans, 
and a steam heater. One of the fans draws its air from the 
outside and delivers it through the steam heater into the 
hot-air duct. In the channel between this fan and the 
heater is a damper through which the current can be 
by-passed wholly or in part, as required, into the cold-air 
duct. The second fan draws its supply from the main 





temperature as indicated by a dry bulb thermometer ; 
the other the temperature indicated by a wet bulb thermo- 
meter. The thermometers themselves and their recording 
mechanism do not call for further mention, as they are not 
essentially different from the ordinary patterns with which 
our readers will be already acquainted. It may be noted, 


however, that while the upper curve in Fig. 3 is a true 
indication of the temperature of the air in the kiln, the 
lower curve does not read directly in terms of the humidity. 
It is, of course, the difference between the readings of the 
dry and the wet bulb thermometers which is proportional 
to the humidity. 


This difference can by means of tables 
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Fig. 3—TEMPERATURE 


return duct and delivers into the moist air duct. The air 

thus obtained is in general sufficiently moist for the purpose 

in view, but if at any time its humidity be insufficient, 

a steam jet can be brought into play to bring it up to the 
required standard. 

It will be understood that once the proper humidity | 

and temperature and their proper variations have been | 

| 

| 

| 

| 

| 

| 

| 


discovered for the drying of a given wood of a given size, 
the same sequence may with safety be employed at any 
The control system referred to above 
This, 


time in the future. 
permits of this being done with great exactitude. 

















Fig. 4—INSTRUMENT FOR USE IN DRYING ROOM 


? 


the ‘*‘ guide chart system,” as it is called, involves the use 
of a recording thermometer and a recording hygrometer. | 
The records from both instruments are drawn upon the 

one chart. A typical example of such a chart is shown in 

Fig. 3, in which the upper curve gives the temperature and | 
the lower curve the humidity. When experience has | 
definitely established the correct form of these curves a | 
master chart is prepared. This chart, when the same kind 
and size of wood has to be dried again, is fixed on the 
drum of the!instrument. The various dampers are then 
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Fig. S—-INSTRUMENT FOR USE OUTSIDE DRYING ROOM 


manipulated by the kiln attendant in such a way as to | 
make the two recording pens follow the curves on the guide | 
chart. It will be seen that not only does this method | 
make it possible to repeat former conditions very closely, 
but it provides a check on the attendant and at once 
indicates any neglect on his part. The instrument 
may either be placed in the drying room itself or may be 
situated any distance outside it. 

In Fig. 4 we illustrate an instrument of the former class 
and in Fig. 5 an instrument of the latter. In both cases 
the drum is driven by clockwork. One pen records the 





| taneously be dried in another part. 
charts, there will, of course, be as many of these as there | 


Swain Sc 


AND HUMIDITY CURVES 


be converted into the exact figure expressive of the 
humidity. Such a proceeding, however, is not required, 
except for special purposes. In the ordinary running 
of the kiln all that is necessary is to regulate the dampers 
so as to make the pens follow the curves on the guide chart. 

The Sturtevant “triple duct ”’ kiln in conjunction with 
the “ guide chart ’’ system is claimed to afford complete 
control over the volume, temperature, and humidity of 
the air entering any chamber of the kiln, no matter what 
the exact climatic conditions may be at the time. A 


| furtheradvantage is claimed in the fact that the working 


of one compartment is quite independent of that of 


| another, so that, while hard wood, for example, is being 
| treated in part of the kiln, soft wood or some other wood 
| requiring a totally different set of conditions can simul- 


As for the guide 


are styles and kinds of timber handled. We understand, 


| however, that with a supply of charts for ordinary timbers 


a little experience enables charts suitable for special 
materials to be made up. 








A LARGE STEEL INGOT. 


THE accompanying engraving shows a huge ingot—-said 
to be the largest in the world-—which was recently pro- 


| duced at the Grimesthorpe Works of Cammell, Laird and 


- 








Co., Limited, of Sheffield. The casting is destined for 
special Admiralty purposes. It is a Siemens acid open- 
hearth steel ingot of 150 tons weight, 24ft. Gin. long, 
7ft. lin. mean diameter over flats and 7ft. Gin. mean 
diameter over corners. 


MOTOR CAR TAXATION. 


THE anomalous condition of the Treasury rating of 
petrol engines for motor cars was clearly demonstrated 
recently when a car with an engine rated on the Government 
formula at 15.9 horse-power eclipsed the world’s record 
for a run of fourteen hours on the racing track at Brook. 
lands, hitherto held by a car fitted with a 60 horse-powey 
motor. The car, which was built in Scotland, covered 
1016 miles and some yards in fourteen hours, being at the 
rate of 72.5 miles per hour. The record is of special 
interest because of two factors, namely, the engine is of 
the single sleeve valve pattern and the final transmission 
system is through worm gearing, neither of which has 
hitherto been successful in tests of this description. The 
feature, however, to which we desire to call special aiten- 
tion is the drastic change which has taken place during the 
past year or two in engine design. Prior to the present 
system of taxing motor cars according to cylinder bore 
was introduced the motors were built of comparatively 
large bore, moderate stroke, and slow piston speed. ‘To 
| obtain the maximum benefit in the way of power for the 
| minimum of tax, therefore, designers of engines were 
| forced to lengthen the stroke, lighten the reciproc:iting 
| parts, and increase very considerably the piston s)eed, 
] 








Now the 15.9 horse-power motor car is taxed to the extent 
|} of four guineas, while the old car having an engine of 
pretty much the same bore is taxed twenty guineas, 
, [t is herein that the anomaly exists, and we understand 
|that the Chancellor of the Exchequer is about to be 
| approached by a deputation whereby the owners of old 
| cars shall be taxed more lightly in accordance with the 
|} age and value of their cars. It is to be hoped that the 
Government will give favourable consideration to the 
proposal. 








INSTITUTION OF NAVAL ARCHITECTS. 


GLASGOW MEETING. 

As already announced, the Institution of Nava! Architects 
will hold a summer meeting in Glasgow from the 23rd to the 
27th of this month. The programme of the proceedings has 
now been issued and is summarised below. 

Monday, June 23rd.—Reception at the Institution of Engi- 
neers and Shipbuilders in Scotland, 8.30 p.m. 

Tuesday, June 24th.—Reception, address of welcome, response 
and the following papers at 10 a.m.:—(1) “Ship Design from 
| the Shipowner’s Point of View,”’ by L. Peskett ; (2) ‘* On Safety 
| of Life at Sea,” by P. A. Hillhouse. For the afternoon, visits 
| have been arranged to the works of G. and J. Weir, Limited, 
| Cathcart ; David Colville and Sons, Motherwell ; the Lanark- 
shire Steel Company, Flemington; John Lang and Sons, 
Johnstone ; and Thomas Shanks and Co., Johnstone. In the 
evening, reception by the Lord Provost of Glasgow in the City 
Chambers at 8.30. 

Wednesday.—At 10.30 a.m. the following papers will be read 
and discussed :—({3) *‘ Note on some Cases of Fatigue in the 
Steel Material of Steamers,” by S. J. P. Thearle ; (4) ‘ Effect 
of Form and Size on the Resistance of Ships,”” by G. 8S. Baker 
and J. L. Kent ; (5) ** Experiments on * Suction ’ or Interaction 
between Passing Vessels,” by A. H. Gibson and J. H. Thompson : 
(6) “ Experimental Determination of the Effect of Internal 
Loose Water upon the Rolling of a Ship amongst a Regular 
Series of Waves,” by A. Cannon; (7) * The Effect of Water 
Chambers on the Rolling of Ships,” by L. Woollard ; (8) “ On 
the Criterion for the Occurrence of Cavitation,’’ by L. Giimbe!. 
In the afternoon visits will be peid to the works of Babcock anil 
Wilcox, Limited, Renfrew; the Albion Motor Car Company, 
Scotstoun; and the Singer Manufacturing Company, Clyde- 
bank ; and to the Port Dundas and Pinkston power stations. 
In the evening at 7.30, dinner at the Grosvenor Restaurant, 
Glasgow. 

Thursday, June 26th.—Whole-day excursion to Arran (for 
Brodick Castle), leaving the Broomielaw at 9 a.m. on the 
steamer Duchess of Argyll, and calling at Dalmuir to inspect 
the works and yard of William Beardmore and Co. In the 
evening at 9.30, ball in St. Andrew’s Hall, Glasgow. 

Friday, June 27th.—At 10.30 the following papers will be 
read and discussed :—(9) ‘‘ On the Trials of Three Ferry Steamers 
Propelled by Geared Turbines,” by J. Inglis ; (10) “ A Device 
to Facilitate the Coupling of Cruising Turbines,” by K. 
Yarrow ; (11) ‘ Performance on Service of the Motor Ship 
Suecia,” by I. Knudsen ; (12) ‘‘ A Case for Electric Propulsion,” 
by J. Reid and H. A. Mavor. In the afternoon a reception will 
be held on board the Anchor liner Caledonia, or as an alternative 
a trip may be made to Loch Lomond. ; : 

Note.—Papers (6), (7) and (8) will be read in the Naval 
Architecture Lecture-room of Glasgow University All the 
others will be read in the Rankine Hall of the Institution of 
Engineers and Shipbuilders in Scotland, Elmbank-crescent, 
Glasgow. 














New War-orrice BurLpinG IN Vienna.—The new Austro 
Hungarian war-office building, which has been erected at a cost 
of nearly half a million sterling, is now ready for occupation. 
It occupies a commanding position on the famous Ringstrasse, 
with a frontage of 660ft. and an average depth of 200ft. There 
are seven floors, with a capacity of some 425,000 cubic yards, 
and the facade has a height of 100ft. The actual cost of the 
building was 10,500,000 crowns (£440,000), and the interior 
equipment and furnishings cost another million crowns (£42,000). 
The buildings show a certain military simplicity without any 
particular pretensions to architectural beauty. Sixty-four 
Austrian and Hungarian architects submitted competitive 
designs, and that of Government surveyor Baumann was selected 
and given the first prize. The work, begun in October, 1909, 
was carried out under the supervision of the Army Engineering 
Department. The building occupies an island site with four 
frontages, and contains nine interior courts. One of these, 
130ft. in length, has been covered with a glass roof and will be 
used as a riding school. Altogether there are 2500 rooms 
arranged on the single corridor plan, ensuring ample daylight 
and natural ventilation. ‘The upper floors are mainly used for 
offices, and, in addition, the accommodation includes residenti«! 
quarters for the Minister of War, spacious reception room-, 
dining-rooms, kitchens, bathrooms, workshops and printing 
and lithographic rooms. On the attic floor is an extensive wire- 
less telegraphy installation, with masts rising 100ft. above the 
roof, and affording communication with the remotest parts ©! 
the monarchy. On the first floor, in the centre of the Ringstrass° 
front, is a magnificent council chamber, beautifully decorate! 
in coloured marbles, and rising to a height of two floors. Near 
to this is the Gobelin Hall, an exact reproduction of the hall in 
the old War-office. The four pieces of Gobelin tapestry covering 
the walls were designed by the Empress Maria Theresa, and are 
reputed to be worth some £40,000. The building is lighte: 
throughout by electricity. The motive power for all purposes, 
including lifts, ventilators, workshop machinery and printing 
presses is also electric. There are four Diesel motors, each ol 





120 horse-power. 
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A NEW DYNAMO FOR TRAIN LIGHTING. 
Tu problem of lighting steam trains by electricity has 


xeeived much attention and various more or less satis- 


Te ° re * 
factory systems have been devised by different inventors. 
In this country it is customary to suspend dynamos under | 


the coaches, and to drive them with belts from pulleys | of a chain. 


| and dynamo shaft need not be greater than 18in. 


mounted on the axles. Since the voltage must be main- 
tained at the lamp terminals under all conditions of 
running, the employment of accumulators is absolutely 


essential, for obviously the dynamos cease to generate 
whenever the train is brought to a standstill. It is neces- 
sary to employ a dynamo or some method of driving it 
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Fig. i—CONNECTIONS OF TRAIN LIGHTING PLANT 


which gives constant voltage over a wide range of speed, 


for its output, but also practically indestructible. The 
battery is coupled up to the lamp circuit as shown in Fig. 1. 
Since every action towards regulating the voltage is done 
automatically by the dynamo itself, there is nothing 
beyond a simple pair of wires in the outside circuits. 
The dynamo may be fitted under a bogie, and the power 
is transmitted from the axle to the armature shaft by means 
The distance between the centres of the axle 


The dynamo is capable of keeping the voltage practically 
constant when the speed varies between 500 and 3000 
revolutions per minute. This is well illustrated in the 
curve, Fig. 2., whilst the method of obtaining this result 
is shown in the drawing, Fig. 5. The armature, it will be 
observed, is composed of two parts, an outer laminated 
ring on which the coils are carried and an inner core 
which tapers towards the commutator. An ordinary 
Pickering governor mounted on the shaft as shown at the 
pulley end of the machine pulls the inner core in the direc- 


| tion of the pulley as the speed increases, thus increasing 


| revolutions per minute. 


and means must be provided for cutting the dynamo out | 


of circuit when its pressure begins to drop below that of 
the battery. 
flow into the battery in the wrong direction, nor must there 
be any possibility of the battery discharging into the 
dynamo, 

From time to time different systems of lighting trains 
by electricity have been described in these columns, so 
that those of our readers who are interested in the subject 
are probably familiar with most of the schemes now in 
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Fig. 2—VOLTAGE CURVE 


existence, and are therefore in a position to judge the merits 
of the new method which we are about to describe. The 


Under no circumstance must the current | 


| as the speed increases not only is the reluctance of the 


makers of the apparatus, Gavan Inrig, Limited, of 154, | 


Bishopsgate, E.C., point out that a system in which the 
belts are allowed to slip round the pulleys as the speed of 
the train increases above a certain value, not only gives 
rise to rapid deterioration of the, belts, but also results 
in much loss of power. This new system has been de- 
veloped to overcome these troubles, and to present other 
advantages besides. No automatic regulating resistances 
or change-over switches are used. Moreover, there is 
only one battery. A few days ago we were afforded an 
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| should be directed. 


| magnetic casting which carries an iron tube, and on this 


the reluctance of the armature, and consequently the 
voltage of the machine does not increase appreciably 
with the speed, or at any rate not at speeds above 500 
By tapering the core in this 
manner the voltage is kept constant with a shorter lateral 





because the ball race presents very little friction. If 
the armature moves in a clockwise direction the brushes 
follow if for a distance corresponding to a pole pitch when 
the rocker comes into contact with stops. If the armature 
turns in a counter clockwise direction, the brushes again 
follow it until the rocker comes into contact with other 
stops. The stops in the rocker are brought up against 
small electric magnets, as shown in Fig. 3, and these hold 
the rocker in position. These small electro-magnets are 
in series with the field coils, from which it follows that they 
can only release the rocker when the voltage of the machine 
falls to zero. This, of course, must take place before 
there can be a reversal in the direction of rotation. 

The drawing—Fig. 3—showing the details of the rocker 
and “‘ hold on ” bobbins, indicates that the stops A, B, C, D 
are staggered and that the pole faces of the magnets are 
set over so as to clear some of the stops. When the arma- 
ture is rotating in a counter clockwise direction, stop A 
makes contact with pole X and stop B with pole Y. When, 
on the other hand, the armature goes round in a clockwise 
direction, stop C makes contact with pole X and stop D 
with pole Y. Therefore it will be seen that in which- 
ever direction the armature rotates the machine will 
always excite itself and the voltage will always build 
up in the right direction. We may say that when we 
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Fig. 5—TRAIN LIGHTING DYNAMO 


movement than would be necessary with a parallel”core. 
When the speed of the train decreases the tapered core 
returns into the centre of the armature, and the voltage 
is thus maintained, provided the speed of the shaft does 
not drop below 500 revolutions per minute. In the 
actual machine, however, some de-magnetising coils are 
also placed on the field magnets, and as the speed rises | 
the governor, in addition to pulling out the inner core in 

the manner described, also actuates a small stud switch | 
which sends current round these coils in the opposite | 
direction to that in the inner shunt windings. Therefore, | 
armature increased, but the strength of the main field 
is diminished, and the results shown in the diagram, 
Fig. 2, are obtained. 

This describes the broad principle of the machine so 
far as the regulation of voltage is concerned, but before 
passing on to the automatic switch which cuts the dynamo 
in and out of circuit, and to the method employed for 
ensuring that the dynamo always has the correct polarity, 
there are one or two mechanical details to which attention 
In the first place, it will be noted 
that at the commutator end of the shaft there is a non- 





is mounted the laminated iron ring which supports the 
armature windings. The iron tube projects beyond the 


ends of the armature, and thus provides a means of | 
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Fig. 3—BRUSH SHIFTING GEAR 


Opportunity of inspecting one of these train-lighting equip- 


ments which has been specially fitted up for demonstra- | 
| sections, which are separated from one another by alumi- 


tion purposes. It is, we are told, shortly to be fitted on a 
coach on the Caledonian Railway. Lighting sets of this 
description are also to be tried by three other railways in 
this country. 

During the demonstration the machine supplied a bank of 
thirty-two 12 candle-power lamps. The power absorbed in 
driving the machine at 3000 revolutions per minute—which 
with the gearing used represents a train speed of 80 miles 
per hour—was 1.5 horse-power. On this basis the power 
needed for a twelve-coach train would be only 18 horse- 
power, which the makers maintain represents a tremendous 
saving as compared with the power required by the 
slipping belt system used under the same conditions. 
Che total weight of one battery and dynamo is given as 
5 cwt., which means that the weight of the equipment for 
twelve coaches is something under 5 tons. The makers, 
however, are now putting forward a new nickel steel accu- 
mulator which, it is claimed, is not only exceedingly light 





supporting the ends of the armature windings. Further, 
it will be noted that the coned core is built up in four 


nium spacing rings. This construction has been found to 
have the effect of enabling the central core to be with- 
drawn more easily than when it was constructed without 
the spacing rings. The machine is of the “ built up” 
type—that is to say, the poles which are laminated are 
screwed on to the casing, the latter consisting of a cast 
steel ring. The end brackets are also screwed on to the 
main ring, so that the whole machine can be put together 
or taken to pieces very easily. 

Now let us pass on to the method which has been 
adopted for ensuring that the machine always excites 
itself and has the correct polarity, irrespective of the 
direction of rotation. For this purpose the brush 
rocker is mounted on a double ball race. Consequently 
when the armature commences to revolve in either direc- 
tion the pressure of the brushes on the commutator causes 
the rocker to move round in the direction of rotation 





inspected the machine this system of shifting the brushes 
worked admirably.. Whilst dealing with this question of 
polarity, reference should be made to the fact that the 
coupling plug on the top of the dynamo shown in Fig. 1 
is so designed that it can only be put into its socket 
in such a way that the current must flow from the dynamo 
to the accumulators in the correct direction. This is 
obviously of great importance. 

It only remains to deal with the switch which automatic- 
ally couples up and disconnects the dynamo from the 
dynamo. This switch, as indicated in the drawing Fig. 5, 
is situated at the pulley end of the dynamo, but the design 
shown in this particular drawing does not represent 
the switch as now constructed. Details of the latest 
type as fitted to the dynamo which we have inspected are 
given in Fig. 4. Obviously it is desirable that a switch 
of this description should be capable of making and 
breaking the circuit suddenly. In other words, it should 
have a snap action. The drawing, Fig. 4, shows that the 
switch is actuated by the same governor that moves the 
coned portion of the armature core. The outer ends of 
the governor links are connected to a short tube or collar 
which slides on the armature shaft, and on this collar 
a ball journal bearing is fixed, the inner race of which 
rotates with the tube, whilst the outer race, which is fitted 
with a small roller, remains stationary. 

The switch frame, attached to the casing of the dynamo, 
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Fig. 4—AUTOMATIC SWITCH 


carries a disc which is free to rotate on a‘spindle. Two 
radial slots are cut in the periphery of the disc and extend 
towards the supporting spindle. The roller on the tongue 
of the ball race engages with one of these slots. A sliding 
bar having an insulated brush contact at one end is 
mounted onarod attached to the switch frame, and on this 
bar there is a loose saddle carrying two small rollers engag- 
ing with the second slot in the dise. A spiral spring is 
fitted to the sliding bar. The ends of the spring are 
secured to the ends of the bar and the centre of 
the spring to the loose saddle. Two notches are also cut 
in the sliding bar. A flat spring having a projection at 
one end is attached to the switch frame, and this projec- 
tion can fit into either of the notches, as will be understood 
from the drawing. The switch makes and breaks the 
circuit at the contacts A and B. 

As the speed of the dynamo shaft rises, the balls of the 
governor fly outwards and draw the movable collar or 
tube along the armature shaft. The tongue piece on the 
ball race rotates the disc, whilst the latter in turn moves 
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the saddle along the sliding bar, with the result that one 
half of the spring is subjected to tension and the other to 
compression. When the saddle has moved its prescribed 
distance, it lifts the projection on the flat spring out of 
the notch, which, of course, means that the sliding bar is 
forced rapidly forward along its guide rod and the two 
contacts A and B are joined together and the circuit so 
completed. Evidently when the speed of the dynamo falls 
to the value at which the machine should be disconnected 
from the battery, the switch will be opened in the same 
manner, the disc in this instance moving in the opposite 
direction. Owing to the action of the spiral spring the 
circuit is completed and broken very rapidly, and no 
arcing takes place. 

Enough has been said to give a very fair idea of the 
whole principle on which the machine works, and to enable 
readers to judge its merits. The makers claim a saving 
of over 50 per cent. in weight as compared with other 
systems, at least 30 per cent. in first cost, whilst main- 
tenance, it is said, will never exceed 10 per cent. per annum 
on the capital outlay. Moreover, as we have already 
stated, the makers hold that from the point of view of 
advantage 


efliciency the scheme presents an enormous 


as compared with the slipping belt system. 








TRIPLE EXPANSION ENGINE AND GEARED 
TURBINES IN CARGO STEAMERS.* 
By C. WALDIE CAIRNS, M.Sc. 

THE steamers in question in this paper are the Cairngowan 
with triple engines and the Cairmoss with geared turbines 
fully described and illustrated in our issue of March 7th. Both 
are the property of the Cairn Line of Steamships, Limited, of 
Newcastle. The Cairngowan, completed late in 1911, is looked 


on—by her owners, at any rate—as a good example of the larger | 


class of tramp steamer, with machinery and boilers of a good 
commercial standard for the attainment of a reliable 10 knots 
sea speed, with such economy of fuel as can be attained with 
relatively little complication of outfit. 

The two ships themselves are almost identical in essential 
characteristics so far as this trial is affected. In fully loaded 
condition (summer draught) a difference exists rising from the 
fact that the Cairnross owing to her complete shelter deck, is 
allowed some inches deeper immersion than the Cairngowan 
in view of which the lines of the Cairnross were fined slightly 
from those of the Cairngowan. The trials taking place in 


February, the Cairngowan was run at her correct winter draught, | 








and the Cairnross was loaded to a few inches deeper than the | 


Cairngowan to compensate for the slightly fined lines of the | 


former vessel. Freight was therefore sacrificed in the case of 
the Cairnross for this voyage in order to obtain a valid com- 
parison without calculated corrections. It should be here stated 
that sacrifices were made in other directions in the elimination 
of differences between the two ships, and in some of these the 
turbine machinery undoubtedly lost some of its superiority. 
Among these sacrifices the author would specially indicate the 
following : 

(1) The boilers were identical in the two ships. In view of 
the quite sufficient boiler power in the Cairngowan, the boiler 
power in the turbine ship was evidently at least 15 per cent. 
too great for the purposes of the trial; entailing excessive 
radiation losses, as well as excessive weight of boilers and water. 

(2) The boiler pressures were kept alike—180lb. This is 
unnecessarily high for economy in turbines, and undoubtedly 
leads to increased radiation losses, increased loss in temperature 
of uptake and unnecessary extra weight of boilers. 

(3) The propellers, tunnel shafting and thrust blocks were 
identical in the two ships. No doubt in view of the steady 
turning moment and absence of racing with turbine machinery, 
the shafting might have been reduced in diameter even with 
the same propeller. Probably, too, in the interests of the turbine, 
of the gearing and weight, the propeller diameter might have 
been reduced without loss of advantage in economy, in the 
turbine ship, with an increase of speed of revolutions of the 
propeller, and either a higher speed of revolution of the turbines 
or a lower ratio of reduction in the gearing, either of which 
would have been an advantage. 

The condition of the skin of the two ships may be taken as 
identical, and they were painted with similar paint. It is a 
matter of regret that no “‘ measured mile ” results are available 
for either of the ships in question, in either light or loaded con- 
dition. Neither of them have been “‘on the measured mile ” 
off the Tyne. There is none available in the Bristol Channel, 
and the nature of the tidal currents there makes any attempt 
at exact speed determination by distance run point to point 
practically useless, whilst in the English Channel the weather 
conditions were too unfavourable to make any useful record 
obtainable. It will be understood that the object of the trials 
to be described was purely a comparison of the two ships under 
conditions as nearly identical as could be attained. The two 
ships were run by their usual staffs of engineers and firemen, 
the only additional assistance in stokehold being one man on 
each watch for the filling of coal skids. 

On completion of compass adjusting, &c., the two vessels 
left Barry Roads about 4 p.m. on February 6th. It had been 
arranged. that the coal measuring trial would commence at some 
time the same night, time to be agreed by exchange of signals 
aiter steady working of firemen and steady steam was assured. 
Instructions had been given for 62 to 63 revolutions to be aimed 
at, and for the vessels to be kept constantly within signalling 
distance of one another. 

As the ships proceeded down the Bristol Channel the weather 
freshened, and a strong head wind and sea was encountered 
hy the time both ships were ready for coal measuring. The 
revolutions were therefore allowed to remain at from 60 to 62, 
the horse-power under these weather conditions, at 63 revolut- 
tions being heavy, and not representing anything like normal 
running conditions for either ship. At 9 p.m. Thursday (Feb- 
ruary 6th), coal measuring commenced on each ship, both being 
then in the neighbourhood of Lundy Island. The vessels pro- 
ceeded around Land’s End, up the English Channel as far as 
St. Catherine’s, Isle of Wight, where both vessels “‘ pvt about ”’ 
and back towards Brixham. Coal measuring ceased at 9 a.m. 
Saturday (February 8th), thus allowing a continuous record for 
thirty-six hours, and Brixham was reached about noon. 

In the log it is noted that stormy weather was experienced 
throughout the trial. As the wind and sea were abeam only 
for a short time whilst rounding Land’s End, being ahead, or 
abaft the beam the remainder of the time, no difficulty in keeping 
steam arose from rolling. In considering the results obtained 
in this trial, it must be borne in mind that ordinary sea-going 
conditions of running were adhered to. Thus steering engine, 
steam ash hoist and auxiliaries were supplied with steam from 
the main boilers. The evaporator, too, was run in each case as 
necessary watch by watch, for the maintenance of water level 
in boilers. Steam was also supplied to radiators in officers’ 
quarters and to steam boiler in galley. No correction has been 
applied for these items. Further, fires were burned down, 
cleaned and made up just as in ordinary running on voyage. 
Further, in view of the careful and freqvent determination of 
horse-power, any inflated figures are avoided such as are often 
put forward in steamship reports in whick indicator cards, 
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obtained when conditions are at their most favourable level 
in the day’s work, are coupled with the coal consumption over 
the whole of a twelve hours’ or twenty-four hours’ trial. Anyone 
who bas practical experience of the running or supervising of 
steamers is well aware of the caution with which reports must 
be accepted, in which claims are made regarding triple-expansion 
machinery alleged to be able to do their daily work at from 1.2 lb. 
to 1.5 lb. of coal per indicated horse-power-hour. Shipowners 
and engine builders alike appear to enjoy tall tales of this 
order, but in this case the author has no such tale to tell. General 
results of the trial are given in a table. 

’ ‘The main result in which the owners of the two ships, and no 
doubt other shipowners, are interested is the ascertained coal 
per day of the two ships, 32.7 tons for the triple-expansion set 
and 27.8 tons for the geared turbine set, a gain of 15 per cent. of 
the consumption of the triple set, or stated in the other direction, 
the triple set demands 17.6 per cent. more fuel than the turbine 


t. 

The indicated horse-power on the Cairngowan has been calcu 
lated from the cards by planimetey in the usual way, no deduction 
being made for piston-rod areas. The shaft horse-power on 
the Cairnross was obtained by a Hopkinson Thring torsion meter 
applied to a calibrated length of shafting in tunnel, and is there 
fore practically the effective power supplied to the propeller. 

The ratio of shaft horse-power of Cairnross to indicated 
horse-power of Cairngowan gives an interesting approximate 
determination of the mechanical efticiency of such a set of triple- 
expansion machinery, including thrust block. It seems safe 
under the circumstances of the trial to assume that the effective 
horse-powers of the two sets of machinery were equal. 

The “equivalent” figure 1.45 1b. given in the Cairnross’s 
column in the table may be taken to mean the coal per indicated 


Summary of Thirty-six-hour Trial. 


Cairnross Cairngowan 
geared turbine triple-expansion 





= | 


. Revolutions per minute (mean of 

thirty-six hour) Ss alae an Sears 61.76 61.68 
2. Coal per day ey 27.8 tons 32.7 tons 
3. Indicated horse-power -- 1790 
4. Shaft horse-power oe. bene 1570 ~- 
5. Ratio of shaft horse-power Cairn- 

ross to indicated horse-power of 

Cairngowan eee: AY gs “= 
6. Pounds of coal per indicated horse- 

power-hour all purposes .. .. (equiv.) 1.45 Ib. 1°704 Ib. 
7. Pounds of coal per shaft horse- 

power-hour all purposes .. .. 1.65 Ib. (equiv.) 1.94 Ib, 
8. Estimate of water consumption 

per hour all purposes <« .o»| £2,000%b. 27,200 Ib. 


. Estimate of water consumption 
per indicated horse-power-hour (equiv.) 12.3 Ib. 
10. Estimate of water consumption 
per shaft horse-power-hour 14 Ib. 
. Hot-well temperature 79 deg. Fah. 
. Feed temperature os ce »s| SOB deg, Fah. 
. Estimate pounds of water per 
pound of coal (from feed tem- 


15.18 Ib. 


(equiv.) 17.3 Ib. 
104 deg Fah. 
221 deg. Fah. 


pas jusd yes 
whee 


perature) .. .. 8.5 1b 8.97 Ib 
14. Percentage of ash .. «. +. 12.5 percent. 9.36 per cent. 
15. Pressure, steam pipe in engine 

room oe a ee eee 158 Ib. 175 Ib. 
16. Initial pressure, high-pressure 

turbine a ee ee 138 Ib. 
17. Vacuum eae een 28.75in 26. 8in. 
18. Circulating water inlet 50 deg. Fah. 5U deg. Fah. 
19. Circulating water outlet 70 deg. Fah. 95 deg. Fah. 


horse-power-hour that a reciprocating set under similar cir- 
cumstances and with same boiler efficiency would have to attain 
to give result equal in coal economy to the results on the turbines. 
The actual figure for the triple—1.704 1b. per indicated horse- 
power-hour—appears high in view of the efticient feed heating ; 
but the fact that the result includes coal for all purposes must 
be borne in mind, as well as certain points regarding evaporation 
to be referred to lateron. It was to be noticed from the indicator 
cards that the engines of the Cairngowan were well-loaded, the 
“‘ referred mean pressure ” being nearly 37} lb. per square inch. 
This is probably not conducive to a good result in fuel per indi- 
cated horse-power-hour, although favourable to true economy in 
fuel per effective horse-power-hour. 

There seems no obvious reason why, with identical boilers, 
there should be nearly 5 per cent. poorer evaporation in the 
case of the Cairnross than in the Cairngowan, the only apparent 
difference in conditions being the 15 per cent. lower demand 
for steam, which could hardly raise the boiler radiation loss 
ratio high enough to reduce the efficiency to this extent. Part 
of the apparent difference is no doubt traceable to the different 
means of ascertaining the water consumption in the two cases. 
If the evaporation for the Cairnross be calculated on a mean 
between the water consumption stated in the table and the 
figure based on .5 dryness of auxiliary exhausts, say, 23,200 lb. 
per hour, the evaporation comes to practically the same figure 
as on the Cairngowan. In neither case can the evaporation 
per pound of coal be considered very good, in view of the fact 
that a good class of Welsh coal of Admiralty large type was used. 

The coal burnt per square foot of grate( neglecting the bridges) 
works out to 17.9 Ib. per hour for the Cairnross, and 21 lb. per 
hour for the Cairngowan. 

Owing to the high funnels, the draught was always ample ; 
probably with such ample draft a more economical result would 
have been attained with either smaller tubes or with retarders 
in the actual tubes. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Royav InstiruTion or Great Brirain.—Albemarle- 
street, Piccadilly, W. “‘ Reflection and Refraction of Light as 
Concealing and Revealing Factors in Sub-aquatic Life,’ by 
Dr. Francis Ward. 9 p.m. 

Tue InstiruTIon oF MINING ENGINEERS.—Excursion No. 1 
(limited to fifty), Chingford Reservoir of the Metropolitan Water 
Board. 10.5 a.m., members will leave Liverpool-street Station 
(Great Eastern Railway) for Enfield Lock. Excursion No 2, 
Beckton Works of the Gas Light and Coke Company. Leave 
Fenchurch-street 10.23 a.m. for Gallions (Royal Albert Dock). 


THURSDAY, FRIDAY, anp SATURDAY, JUNE 65ru, 6ru 
AND 7TH. 
THe Institution or WateR ENGINEERS.—Wakefield. 
Summer general meeting. For particulars see page 510. 


FRIDAY anp SATURDAY, JUNE 61H anv 71H. 


‘Tue Institution o¥ MUNICIPAL AND CouNTY ENGINEERS. 
At the Victoria Art Galleries, Dundee. Friday: 12.15 p.m., 
reception by Lord Provost, Magistrates and Town Council of 
Dundee. 2 p.m., business meeting. Paper, ‘‘ Reconstructed 
Dundee,” by Mr. A. H. Millar ; paper, ‘‘ Maintenance of County 
Roads in Dundee District,” by Mr. Jas. Bell Roberton. 4 to 
5.30 p.m., municipal works to be visited. 7 p.m., annual 
dinner in Victoria Art Galleries. Saturday: By invitation 
of the Corporation of Dundee the party will visit Dundee 
Waterworks, Loch of Lintrathen, and Glamis Castle. 9 a.m., 
leave Victoria Art Galleries for Lintrathen. 1.30 p.m., leave 


—=—=- 
SATURDAY, JUNE 

Junior LNsriruTion oF ENGINEERS.—Visit by tho Midland 
Section to the printing works of the Birmingham Daily ost ang 
Daily Mail, Birmingham. 4.30 p.m. 

THe Roya Iystirution or GREAT Burirain.—- Allemurie. 
street, Piccadilly, W. The Tyndall Lectures ; “* Radio - tivity - 
(3) The Radio-active State of the Earth and Atmo phere 
by Professor E, Rutherford, F.R.S. 3 p.im. ? 


7TH. 


MONDAY, JUNE 9ru. 

Roya, Scuoot or Mines: OLp Students. —At tho Cajg 
Monico, Piccadilly-cireus, W. Annual dinner, 7 pri, joy 
7.30 p.m. 

THURSDAY, JUNE 121. 
Tut Brivish ENGINEERS’ Association... The tnstitition 


Rooms, 200, Buchanan-street, Glasgow. Several members of 
Council and others with experience in China will addre.. the 
meeting, 2.15 p.m. 


FRIDAY, JUNE 13rn. 

PuysicaL Society or Lonpon.-—Imperial Colloge of Science, 
Imperial Institute-road, South Kensington, S.W. Some 
Experiments on Tinfoil Contact with Dielectrics,” by Mr. G. k, 
Bairsto, and “‘ On a Method of Measuring the Pressure ot Light 
hy Means of Metal Foil,” by Mr. G. D. West. 8 p.m. 

SATURDAY, JUNE 14ru. 

Junior INstTiruTION OF ENGINEERS.—Visit sto the /iily 
Mai Printing Offices, Carmelite House, ‘Tallis-street, 1.C, 
3 p.in. 

TUESDAY, JUNE 17rn. 

INsTITUTION OF ELECTRICAL ENGINEERS: Scorrisa Loca, 
Section.—Excursion to Inversnaid. Leave Glasgow Ccitral 
(Low Level) Station at 11.9 a.m. On the return journey the 


steamer will leave Inversnaid at 6.45 p.m., and Glasgow will be 
reached at about 9.19 p.m. By the courtesy of the Glasgow 
Corporation Water Department, those so desiring will be shown 
over the works at Loch Arklet. 

Tue INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATIO\S, 
Eighth annual convention. Opening of the convention ut the 
Institution of Electrical Engineers, Victoria Embankiient, 
Address of Mr. C. E. C. Shawfield. Paper, ‘ Prime Movers,” 
by Dr. 8. Z. de Ferranti, and discussion, 10 a.m. Visits to the 
Corporation Electricity Works at West Ham and to the works 
of the London Electricg$upply Company, Limited, at Dept 
ford, at 2.30 p.m. 


TUESDAY to THURSDAY, JUNE lirn vo Lorn 


‘ue Institution or Gas ENGINEERS.—Caxton Hall, West. 

minster, 8.W. The Jubliee Meeting of the Institution. 
WEDNESDAY, JUNE 18ru. 

Tue LNcoRPORATED MunicrpaL ELEcTRICAL Associatios 
Eighth annual convention at the Institution of Electrical Engi 
neers, Victoria Embankment. Discussion, 10 a.m. At 2.30 p.m., 
visit to London Electric Railway Power Station, Lots-road, 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. 

THURSDAY, JUNE 19rn. 

‘THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
Eighth annual convention. Visit to Kingston-upon-Thames 
Special train from Waterloo at 10 a.m. Meeting at the Empire 
Theatre, Kingston-upon-Thames. Paper, ‘‘ Electric Vehicles,” 
by Messrs. A. E. Seabrook, W. Watson, and R. J. Mitchell ; 
* Air Filtration,” by Mr. J. Christie, 11 a.m. River trip to 
Walton and Hampton Court, 3 p.m. 

FRIDAY, JUNE 20ru. 

Tue INcoRPORATED MunNiciraL ELECTRICAL ASSOCIATION. 

Eighth annual convention at the Institution of Electrical Engi- 


neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2isr. 
THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
Eighth annual convention. It is hoped it may be possible tv 


arrange for a visit to the Metropolitan Water Board’s new pum)- 
ing plant at Chingford. 10 a.m. 
TUESDAY to FRIDAY, JUNE 24run to 27ruH. 

Tue INstiITUTION OF NAVAL ARCHITECTS.—Summer meeting 
in Glasgow. For particulars see page 440 ante. 

THURSDAY, JUNE 26ru. 

Junior INsTITUTION OF ENGINEERS.—Visit to the Biscuit 
Works of Peek, Frean and Co., Limited, Keeton-road, 8.E. 
2 p.m. 

MONDAY, JUNE 30run. 

Junror INstrrvuTiON oF ENGINEERS.—At the Institution of 
Electrical Engineers, Victoria Embankment. Gustave Canet 
Lecture on “The Working Fluid of Internal Combustion 
Engines,” by Dr. Dugald Clerk, F.R.S. 8 p.m. The same 
lecture will be delivered the same evening at the Great Western 
Hotel, Birmingham, before the Midland Section of the Institution 
by Mr. A. A. Remington. 

_ FRIDAY to MONDAY, JULY 

Tur JUNIOR INSTITUTION OF ENGINEERS. 


40H 71H. 


Visit to the Ghent 


TO 








Exhibition. Full particulars from the Secretary. 
SATURDAY, JULY 5ru. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS. -We.t 
Midland meeting at Leek. 
THE IRON, COAL, AND GENERAL TRADES 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


Trade and Labour War. 

THERE was no market for iron on the iron market 
at Birmingham this—Thursday—afternoon, paradoxical as 
the statement may seem. The truth is that strikes in Birming 
ham and in South Staffordshire, to which prominent reference 
was made in this letter last week and which have materiall) 
extended and embraced other industries since, have killed demand 
for the present. With nearly the entire railway carriage a1! 
wagon building industry of Birmingham and district at a stand 
still, the output of the Worcestershire and South Staffordshir 
wrought iron tube trade completely inoperative, the constru: 
tive engineering yards of Wednesbury under notice, a lock-ou' 
by the masters from Saturday of this week, the strike at th 
steam boiler yards in the neighbourhood of Ettingshall, Wolve' 
hampton, also converted since last report into a lock-out, and 
with between six and seven hundred workpeople still out in the 
light malleable castings trade, which supplies the Willenhall 
lockmaking industry, it is easy to understand that there is very 
little buying of manufactured iron and steel going on just now. 





for Glamis Castle. 


This stoppage of consumption of mill and forge products reacis 
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upon the pig iron trade, and pig iron prices are going steadily 
backwards. 


Twenty-five Thousand Workpeople Idle. 

At the lowest computation 25,000 workpeople of one 
t or another will by the end of this week be either on strike 
ut around Birmingham and in South Staffordshire, 
estimates put the numbers at 27,000 or 30,000. 
litan Amalgamated Railway Carriage and Finance 
Saltley, near Birmingham, which was threatened 
with attack by the Workers’ Union in support of the strike at 
Smethwick of the Birmingham Carriage and Wagon Company’s 
men, has for & week past taken the bull by the horns and locked 
out 5600 men by closing duwn its a shops at Saltley, Old- 
bury and Wednesbury. It has also placed its other two works 
at Wednesbury, known as the Patent Shaft and Axletree Com- 
jany’s works, under notice for Saturday next, by which means 
t 2000 men will be locked out. These two Wednesbury 


another 2 2 u 
works are steel works and bridge, roofing, and engineering 


sor 
or locked 0 
and many 
The Metropo. 
Company, of 


works. 
Position of the Iron Tube Trade. 

The leading firms in the South Staffordshire wrought 
iron tube trade are continuing very resolute in resisting the 
men’s demands for a minimum wage of 23s. instead of 18s. as at 
present, and an advance of 2s. per week to skilled dayworkers 
and 10 per cent. to pieceworkers. A conference has taken 
this week between Stewarts and Lloyds, Limited, at 


ose Coombs Wood Works, Halesowen, where 4000 men are 
on strike, and a deputation jointly representing the Workers’ 
Union, which has engineered the whole of the present labour 
revolt, and the works’ operatives. The men had built consider- 


able hopes on the interview, but the firm refused to entertain 
any negotiations until the men were back at work. The firm 
stated that it had no objection to the men joining the union 
and that it had never objected. The operatives afterwards 
passed a resolution rejecting Messrs. Lloyds’ terms and deter- 
mining to “ play on.”’ The effect of the Coombs Wood owners’ 
action is certain to be very important upon the other tube firms 
throughout the trade. There are no signs of giving way by the 
large employers either at Walsall, Wedneshury, or Wolverhamp- 
ton, at all of which towns the tube works continue “ held up.” 


Divided Engineering Counsels. 

Messrs. John Thompson’s boiler works at Ettingshall, 
near Wolverhampton, are closed down owing to the strike of 
750 hands for the minimum wage. A prolonged struggle is 
anticipated and the Strike Committee has appointed a relief 
committee. Messrs. Danks and Son’s boiler works at Netherton, 
near Dudley, also remain idle. The directors of the Horsehay 
Ironworks at Dawley, Shropshire, have expressed their willing- 
ness to advance the wages of their bridge builders if any increase 
is conceded by Staffordshire firms. Jos. Evans and Sons, 
Limited, of the Culwell Pump and Engineering Works, Wolver- 
hampton, and the Rees-Roturbo Steam Pump Company, 
Wolverhampton, have each granted to their moulders an advance 
of Is. per week, and a second Is. is to be given in six month’s 
time. It is understood that some of the leading firms in the 
nut and bolt trade in the Darlaston district have pacified their 
workpeople and prevented their coming out by making certain 
wage advances. In this industry there is a good deal of girl 
labour employed. 


Closing Down Ironworks. 

On Birmingham Exchange to-day—Thursday—iron- 
masters expressed serious fears concerning the effect upon the 
iron trade of the widespread strikes. Unable to obtain orders 
for iron, three ironworks in the West Bromwich and Smethwick 
district have been closed down, and others will be almost certain 
to follow. Not only tube strip ironworks, but bar ironworks 
have been laid off, and the iron hoop mills are preparing for any 
eventualities. 


Advance in Iron Trade Wages. 

The bi-monthly return of the Midland Iron and Steel 
Wages Board shows that the average net selling price of iron 
for March and April last was £8 8s. 10d. per ton, and the iron 
production 32,464 tons. These figures compare with £8 4s. 7d., 
the average selling price for January and February, and 39,425 
the then make. The advance in price of 4s. 3d. per ton gives: 
the ironworkers an immediate advance under the sliding scale 
of 24 per cent., bringing the rate for puddling up to Ils. 3d. 
r = and this figure will be paid at all the works from next 

Monday 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


“MANcHEsTER, Thursday. 
Pig Iron Very Slow. 

THE attendance on the Iron Exchange was much below 
the average. Pig iron was extremely dull, with few features 
of interest to record, and prices were more or less nominal in 
character. Finished iron and steel unchanged. In copper, 
sheets showed a reduction of £2 per ton. Sheet lead was again 
unchanged, but English tin ingots were lower. 


Quotations. 
; Pig iron: Lincolnshire, No. 3 foundry, 69s.; Stafford- 
shire, 69s. 6d.; Derbyshire, 68s. to 68s. 6d.; Northamptonshire, 


70s.; Middlesbrough, open brands, 72s. to 72s. 6d. Scotch: 
Gartsherrie, 80s.; Glengarnock, 77s.: Eglinton, 78s.; Summer- 
lee, 78s,, delivered Manchester. West Coast hematite, 82s. 6d. 
to 83s. f.o.t. Delivered Heysham: Gartsherrie, 78s.; Glen- 
garnock, 75s.; Eglinton, 76s.; Summerlee, 76s. Delivered 
Preston: Gartsherrie, 79s.; Glengarnock, 76s.; Eglinton, 77s.; 
Summerlee, 77s. Finished iron: Bars, £8 16s.; hoops, 
£8 17s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; Lancashire 
hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; sheets, 
£9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for 
tank, girder, and bridge work, £8 5s. to £8 10s.; English billets, 
£6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
drawn steel, £10 5s. Copper: Sheets, £83 per ton; small 
lots, 103d. per pound ; tough ingot, £75 10s. to £75 15s,; best 
selected, £76 to £76 5s, per ton; copper tubes, 10jd.; solid 
drawn brass tubes, 83d.; condenser tubes, 9id.; brazed brass 
tubes, 9}d.; rolled brass, 73d.; brass turning rods, 7}d.; brass 
wire, 7{d.; yellow metal, 73d. per pound. Sheet lead, £23 5s. 
per ton. English tin ingots, £219 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was very good. 
In house coal the hot weather has reduced demand for immediate 
requirements to a minimum, and merchants are confining opera- 
tions to contract accounts over the next twelve months. The 
high prices asked, however, are causing buyers to hold off. 
Slack is in good supply, and in shipping and bunkering coal, 
while open orders show a rather weaker tendency ; contract 
terms are about unchanged. Quotations :—Best Lancashire 
house coal, 16s. 10d. to 18s.; good medium, lds. 4d. to 16s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, 11s. 6d. 
to 13s.; slacks. 9s. to 11s. per ton at the pit. 


Fencing of Textile Machinery. 
? A Home-office report by Mr. J. A. Hine on the con- 
ferences between employers, operatives and inspectors with 
regard to the fencing of machinery and prevention of accidents 





in woollen and worsted mills has just been issued. The points 
on which agreements were arrived at were as follows :—On 
new machinery all set screws on continuously revolving 
parts shall either be countersunk or be otherwise efficiently 
protected ; where projecting set screws are placed inside box 
pulleys they shall be deemed to be efficiently protected. Pro- 
jecting set screws on existing machinery to be fenced unless 
safe by position. Ladders, other than step ladders, shall be 
fitted with hooks or other non-skid device ; provided that in 
mule-rooms or in rooms where persons work with bare feet 
ladders shall not be fitted at the bottom with spikes. Heavy 
overhead main driving belts shall be guarded underneath in 
all cases where there is liability of persons having to pass under 
them. The fencing for all toothed wheels shall, as far as practic- 
able, completely surround the wheel, so that there is no danger 
of any accident between the wheel and the guard itself. Clean- 
ing of machinery in motion was considered by all to be a danger- 
ous practice, and to be avoided. 


Manchester Electricity Supply. 

For the year ended March 31st last the Manchester 
Corporation sold 104 millions of Board of Trade units of elec- 
tricity, against 93 millions during the preceding year. The 
average costs of production work out at 1.033d. per unit sold, 
as against 1.045d, in 1912. This must be considered highly 
satisfactory in view of the increased cost of fuel. The cost of 
coal over the year was 12s. 4d. per ton, compared with 10s. 10d. 
during the year before. The average price realised in pence 
per unit sold was 1.075d., as against 1.096d. A net addition 
of 15 miles 1147 yards of mains has been laid. 


Manchester Association of Engineers. 

By the courtesy of Mr. C. J. Bowen Cooke, the chief 
mechanical engineer of the London and North-Western Railway 
Company, the members of the above-named society will have an 
opportunity of inspecting the Crewe Works on Wednesday, 
June 18th. 

BarRrow-IN-Furness, Thursday. 
Hematites. 

During the past week there has been no change so far 
as the industrial activity of this district’s iron trade is con- 
cerned. At all the works in North Lancashire and Cumber- 
land there is a busy state of affairs, and the volume of iron 
being produced is large. The whole of this iron is going 
into immediate consumption. Steel makers at Barrow and 
Workington account for a big proportion of it, but at the same 
time a very considerable tonnage is leaving the district by rail 
and sea. As regards new business, there is not much being done 
at present. Consumers are only placing orders to cover imme- 
diate requirements, and still seek lesser rates than are ruling 
just now. Makers are quoting 81s. 6d. per ton net f.o b. for 
parcels of mixed numbers of Bessemer iron. For special sorts 
of iron there is a good steady call, and about 86s. per ton is 
being quoted. In the warrant market there is a marked quiet- 
ness. Sellers have reduced their price, and are now quoting 
77s. 9d. per ton. The stores of warrant iron have been brought 
down tc a little over 23,000 tons. The charcoal iron smelting 
furnace at Backbarrow was put into blast on Monday last after 
being idle for some time. 


Iron Ore. 

The iron ore trade is briskly employed and likely to 
remain so. On local account the demands of smelters are con- 
siderable, whilst from outside the district a good trade is on 
offer. Good shipments are being made of Cumberland ores 
to Scotland, but Barrow shipments are rather quiet, with e 
few cargoes now and again for Dee river ports. Prices are 
about the same, with good average sorts quoted at 17s. 6d., 
and the best ores are at 26s. per ton net at mines. The importa- 
tions of Spanish ores are steady, with best sorts at 18s. 6d. per 
ton delivered to West Coast furnaces. 


Steel. 

There is no variation to note in the activity in the steel 
trade. At the Barrow Steel Works there is a good output being 
maintained of steel rails. Last week five cargoes left Barrow, 
four for the river Mersey for re-shipment overseas, and an odd 
shipload for Dublin. The plate mills are very busily employed 
on ship plates for local as well as general home shipbuilders. 
At Workington the rail mills are full of work and the axle and 
tire departments are busy. The general demand for the heavier 
classes of steel is well maintained. Rails of heavy section are 
at £6 12s. 6d. to £6 15s. per ton, with light rails at £7 12s. 6d. 
to £7 15s., and heavy tram sections, for which there is only a 
moderate demand, are at £7 5s. per ton. For steel shipbuilding 
material there is a brisk demand all round, and prospects are 
good. Ship plates are at £8 10s. per ton, and boiler plates are 
at £9 5s. to £9 10s. per ton. Not much trade is on offer in tin 
bars or steel billets. The former are down to £5 12s. 6d. per ton 
and the latter to £5 17s. 6d. per ton. Hoops represent a fair 
business at £8 15s. per ton. 


Shipbuilding and Engineering. 

Every department of these trades is well employed 
and likely to remain so. The only craft at present being fitted 
out is the Japanese warship Kongo. No big ship will be put 
into the water at Barrow until September next, when H.M.S. 
Delhi, a battleship, will be launched. 


Airship Building. 

In connection with the works to be built at Walney 
by Vickers Limited, for the building of airships of various 
types, that firm has made arrangements with the Barrow Town 
Council for the crossing of Walney Bridge of men and material 
free of toll. These new works are expected to employ a large 
number of men when they commence running. 


Fuel. 
The demand for coal is brisk, and good steam sorts 
are quoted at 14s. 6d. to 19s. 6d. per ton. For coke there is a 
full demand at 27s. per ton delivered for East Coast sorts. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Settlement of a Strike. 

WRITING a week ago | mentioned the serious outlook 
here in case the carters’ strike, which had then prevailed for 
a week, should not be settled almost immediately. Works were 
rapidly being closed. Happily, an agreement was reached at 
the week-end, and the men have returned to work ; but, arising 
out of that strike, another trouble threatened. This originated 
in the refusal of certain labourers at one of the large works to 
handle sand which should have been removed by the carters 
who were on strike. Some of these disaffected men actually 
left work, and their action was supported by their union. That 
week-end also witnessed a great meeting of unskilled labourers, 
at which resolutions were passed demanding increased wages 
and better hours. The present is a@ very anxious time for 
employers, but it is hoped that things will settle down soon, 
for these labour disturbances mean the falling into arrear of 
important contracts, the securing and holding of which are the 
very existence of labour as well as capital. 


Raw Material. 
Without really showing weakness makers of East 
Coast hematite are disposed to meet buyers with concessions 





in prices for running contracts, and a little easing has conse- 
quently taken place during the past week to the extent of Is. 
or ls. 6d. per ton. This came about mostly from the desire of 
producers to meet consumers in the extension of contracts rather 
than wait until a running contract has expired. Coke for some 
time past has not been as strong as in the early part of the year, 
and no doubt makers of iron are counting upon a continuance 
of the reduction in price. However, while the demand for coa! 
keeps up coalowners may find it more to their advantage to 
sell ates than turn them into coke, and the price of coke will 
be thereby maintained. Certainly very little weakness is shown 
just now by coke makers owing to the fact that present contracts 
have yet some time to run in many cases. West Coast hematite 
iron prices keep up fairly well, but here again there is a tendency 
to meet customers who wish to buy, such transactions being 
rather in the nature of bargains than ordinary business. For 
special makes of both West and East Coast iron prices are high 
and firm, but for other kinds East Coast is quoted at 85s. 6d. 
to 86s., and West Coast at about 97s. delivered Sheffield, but 
there is in neither case any buying being done worth speaking 
of. The same thing is happening in the local Derbyshire and 
Lincolnshire pig iron markets. The recent reductions—about 
7s. altogether in the case of Lincolnshire makes—has by no 
means had the effect makers desired, for buyers have interpreted 
the movement as simply an evidence of weakness and continue 
holding off the market, except for immediate needs, in the belief 
that further reductions will take place. Makers declare that 
that is impossible if they are to leave themselves any margin 
of profit at all, and many regret having given way. The position 
is probably the most extraordinary in the history of the iron trade. 
There is scarcely a ton of iron in stock, every scrap made going 
at once into consumption on existing contracts, and many of 
the latter having some months to run yet, but these strong points 
notwithstanding, prices are falling. Makers are blamed for 
their attitude, which is attributed to extreme nervousness as 
to the immediate future. It is contended that if they would 
hold their ground firmly, go on producing, and, if consumers 
declined to pay the prices asked, put the iron into stock, con- 
sumers, when their contracts had expired, would be forced on 
to the market at the makers’ own prices. The latter, however, 
seem afraid to run the risk. And this contention does not appear 
to be very far from the truth, for it seems plain that but for their 
“panicky” feeling about the Cleveland warrant market, 
Lincolnshire and Derbyshire makers have no real reason to do 
anything but keep firm, seeing, as I have said, that all the iron 
they make is snapped up immediately, ‘and that they have no 
inquiries for anything like large amounts for forward delivery. 
They should take a leaf from the consumers’ book, and play 
the waiting game if they wish to keep up prices, but that they 
seem too nervous to do, and consumers, of course, are well 
satisfied that it is so. In some directions one hears suggestions 
that a quick return will be made to higher prices, but a maker 
told me this week that, whilst that was exactly what he would 
like to think, he was not at all expecting it to be realised. 
Chatting with a steel manufacturer, he expressed to me his 
conviction that the highest price point has been touched, and 
unless a distinct renewal of the “ boom” occurs that seems to 
be the case. In the meantime scrap iron is in very fair demand, 
and merchants who are booking practically no orders for pig 
iron find no difficulty in selling a bit of good scrap, which con- 
sumers are finding very useful for eking out their contract 
supplies. 


Bar Iron. 

The South Yorkshire Par Iron Association met on 
Monday, but decided to make no reduction in the price basis 
of £9 per ton. The position was reported to be very strong 
indeed. Specifications are coming in moderately—not quite so 
freely as a month ago perhaps, but, still, there is no ground for 
complaint on that score. It was reported, too, that the position 
of the Lancashire bar iron makers was equally strong. There is 
indeed no thought of reducing prices, whilst it is contended that 
increased wages, increased railway rates, and the high prices 
of coal make such a movement still less likely. 


Kound the Works. 

Wherever one goes it is always to hear that business 
is still very good in the heavy iron and steel industries. Besides 
other Admiralty work, large quantities of armour plate are in 
course of manufacture for several battleships. In one of the 
armament works, since my previous letter, I saw work in various 
stages of advancement for quite six battleships, the orders 
including huge turrets, with their floors and shields. Some of 
the bolt and nut works are simply overwhelmed, and the con- 
tract for ships’ flues which I mentioned last week is, I understand, 
avery bigone. There is also a considerable amount of tramway 
material—points and crossings—in hand, contracts being with 
the Sheffield, Leeds, Newcastle, Glasgow, Nottingham, and other 
corporation systems at home, as well as a good deal for places 
abroad, including South Africa. One firm here is just now making 
springs for China, and another has in hand steel for Delagoa 
Bay. The Antofagasta and Bolivia Railway has placed con- 
tracts with three Sheffield companies, including 1000 springs 
and 500 axles, and two firms have booked orders from the 
East India Railway for springs and files. At one works a stone 
breaking plant is being made for the Queen’s County Council, 
and for one of the big home railways a firm here is supplying 
new bar ends to the value of about £1200. The Mersey Docks 
and Harbour Board Commissioners have placed a large contract 
in Sheffield for cast steel strut connections for shed roofs, and 
for cutlery the Admiralty has accepted the tenders of nine 
firms, while from the same source an order for engineers’ screw- 
ing tackle has come to the city. 


Fuel. 

There seems to be a little falling off in the steam coal 
market, and this is the more noticeable after the state of activity 
which has prevailed of late. Shipments are not nearly so large 
as a fortnight or so ago. This is said to be the result of the rush 
of boats for loading just before the Whitsuntide holidays, and 
which have not yet made the return journey. It is fully expected 
the market will show a good recovery in a very short time, but 
with the present weakness buyers are doing all they can to 
“bear” the market, and there is very little forward business 
being arranged. The demand for manufacturing in the heavy 
trades keeps on a large scale, but in the lighter trades there is a 
somewhat easier tone. In a few instances stocks are in evidence, 
with collieries pressing sales, and it is stated that somo “ spot” 
lots have changed hands at low figures. So far as the smaller 
classes of fuels are concerned the market is fairly steady, the 
demand from the cotton mills district being exceptionally good, 
although the colliery position is, on the whole, not so strong as 
a few weeks ago. Current quotations are, per ton at pit, as 
follows :—Best South Yorkshire hards, 12s 6d. to 13s.; best 
Derbyshire, 12s. to 12s. 6d.; second qualities, IIs. to 12s.; steam 
cobbles, 10s. 6d. to 1ls.; washed double nuts, Ils. 6d. to 12s. 6d.; 
seconds, 10s. 6d. to Ils. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE situation in the Cleveland iron trade is steadily 
becoming more favourable for the transaction of genuine 
business. The “ squeeze’ in the warrant market, which has 
caused such a long paralysis of legitimate business, is now ended 
and makers are looking forward to a period of great activity. 
The past month in many respects, has been one of the most 
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extraordinary in the long history of the trade. Business was 
practically crippled while a keen battle was waged between the 
“ Bulls” and “* Bears” on the warrant market. The amount 
of free buying was a negligible quantity, and it is questionable 
whether the trade ever suffered so severely from such a long 
stagnation. With the end of the “squeeze” in warrants a 
decline in the values of Cleveland pig iron has occurred. A fall 
was generally looked for, but the drop has been greater than was 
expected, so much so that some producers declare current 
quotations are now below cost of production, and that rather 
than sell under present conditions, which means a loss, they will 
close down furnaces. Cost of make is also falling, but not 
sufficiently, so state manufacturers, to justify the now compara- 
tively low Cleveland pig iron quotations. The statistical posi- 
tion is very sound, and what the trade mostly needs is relief 
from the uncertainty of prices. This, coupled with the definite 
settlement of affairs in the Near East, will far to restore 
confidence. In the meantime, business is being restricted to 
meeting current requirements, although it is believed that with 
steadier prices there is a large volume of both home and con- 
tinental orders waiting to be placed. No. 3 G.M.B. Cleveland 
pig iron is quoted at 60s., but makers are not disposed to follow 
that price. No. 1 is 62s. 6d.; No. 4 foundry, 59s. 6d.; No. 4 
forge, 59s; and mottled and white iron each 58s. 3d.—all for 
early delivery. 


Hematite Pig Iron. 

The past week has seen very little change in the state 
of affairs in the East Coast hematite pig iron industry. The 
activity is well maintained, and is likely to be so for some time 
to come. Makers hold some heavy contracts for iron, and are 
sold forward to a large extent. The difficulty in obtaining 
deliveries is not quite so pronounced, but it is still only possible 
to purchase in comparatively small lots for prompt delivery. 
The local consumption of iron continues to be very heavy, and 
regular supplies are required by the steel works. The maker’s 
quotation is 79s. for mixed numbers, but there is a disposition 
on the part of some consumers to get prompt supplies of iron 
at lesser rates than have been ruling. Makers, however, are 
firm in their quotation. 


Iron-making Materials. 

There has been very little business of importance 
recorded in the foreign ore market this week. Consumers, as 
a rule, are well covered and are not disposed to enter the market 
until absolutely necessary. The imports of iron ore into the 
Teesside district during May were on an exceptionally large 
scale and amounted to no less than 213,931 tons. There have 
been a few small sales of Rubio ore at 20s. per ton delivered in the 
Tees, and this figure is now firmly quoted by sellers. The general 
decline in values has led to a big drop in the price of coke, 
Medium qualities of furnace coke have been sold this week for 
prompt delivery at 21s. 6d., and also at 22s. 6d. per ton delivered 
at works, and the quotations generally may be taken as ranging 
between those figures. Walker, Maynard and Co., Limited, are 
about to commence the construction of an installation of patent 
coke ovens at their Warrenby ironworks. 


Manufactured Iron and Steel. 

The activity in the manufactured iron and steel trades, 
in connection with current contracts, continues, but the volume 
of new business is still far from satisfactory. The demand on the 
part of the home trade for the moment is very quiet, but in- 
quiries and orders from abroad promise a substantial amount of 
work in the near future. <A very large tonnage is being turned 
out at the bar mills, while the departments producing railway 
and constructional material are also fully employed. Quotations 
for all descriptions of iron and steel are firmly maintained. 
Common iron bars are £8 15s.; best bars, £9 2s. 6d.; best best 
bars, £9 10s.; packing iron, £6 lds.; iron ship angles, £8 15s,; 
engineering angles, £$ 15s.; iron ship plates, £7 15s. to £7 17s. 6d.; 
iron girder plates, £8 to £8 2s. 6d.; iron ship and girder rivets, 
£9 15s.; iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, 
£8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; steel bars, Siemens, 
£8 10s. to £8 12s. 6d.; steel ship plates, £8 5s.; steel boiler plates, 
£9 5s.; steel ship angles, £7 17s. 6d. to £8; steel engineering 
angles, £7 17s. 6d. to £8; steel sheets, heavy singles, £8 15s. 
to £8 17s. 6d.; steel joists, £7 7s. 6d.; steel hoops, £9; steel 
strip, £8—all less 2} per cent. f.o.t. Heavy steel rails are 
£6 12s. 6d. to £6 15s.; and steel railway sleepers, £7 10s. to 
£7 12s. 6d, net f.o.b. Cast iron chairs are £4 15s.; cast iron 
pipes, lin. to 2in., £6 2s. 6d. to £7; 3in. to 4in., £6 5s, to 
£6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. to l6in., £6 2s. 6d.; 
and cast iron columns, plain, £7 7s. 6d. to £7 12s. 6d. f.o.r. at 
makers’ works. The demand for iron and steel galvanised 
corrugated sheets is quiet. The general market quotation for 
sheets, 24 gauge, in bundles, is £12 15s. f.o.b., less the usual 
4 per cent. 


Average Selling Prices and Wages. 

A very satisfactory and encouraging report for the 
two months ended April was issued this week by the accountants 
to the Board of Conciliation and Arbitration for the manu- 
factured Iron and Steel Trades of the North of England. They 
certify the average net selling price at £7 10s. 2.82d., and it is 
declared that in accordance with the sliding scale arrangement 
the wages of ironworkers for June and July will be advanced 
on puddling by 3d. per ton and 24 per cent on all other forge 
and mill wages. 


Coal and Coke. 

A The general trend of the coal market is steadily down- 
wards; there is very little inquiry for June supplies and for 
July and later buyers are undoubtedly holding off. The result 
is that sellers are pressing supplies on the market and values 
are steadily declining. Durham ordinary bunkers are freely 
obtainable at 13s. 6d. per ton for ordinaries and 14s. to 14s. 6d. 
for best qualities. Steam smalls are in excessive supply and 
weakly held. Best Durham gas coals are practically the only 
grade to maintain steady figures. The quotation for best is 
15s. 3d., and seconds 14s. per ton. Cokes of all kinds continue 
in good request. Quotations are :—Best foundry, 26s. 6d. to 
28s.; blast furnace, 22s. 6d. to 24s.; gas house, 17s. 6d. to 18s. 6d. 
f.o.b. A contract was arranged this week for 40,000 tons of 
second Durham gas coals for delivery over twelve months at 
13s. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


End of the ‘‘Corner” in Warrants. 

AFTER a period of about three months, during which the 
Glasgow warrant market has been subject to a ‘‘ corner” in 
Cleveland warrants, business has resumed its normal character. 
The “bears”? were caught and held to their settlement, 
without the chance of alternative, and the cash price of warrants 
was gradually raised against them from 59s. 9d. to 70s. 6d. 
per ton. It will thus be seen that the “ bears” were severely 
penalised for selling iron they had not to deliver. After they 
squared the position the cash price has fallen from 70s. 6d. to 
58s. 3d. per ton; but there has not so far been any special 
demand such as was expected to follow upon the end of the 
“corner.”’ The unsettled state of the labour market, lock-outs, 
and threatened strikes in the coal, steel, and shipbuilding trades 
all conspire to induce users of raw iron to operate with caution. 
The lock-out of about 5000 workmen in the Scotch foundry 
trade has reduced for the time the demand for Cleveland iron 


in Scotland, and the imports are accordingly materially reduced. 
It is not expected, however, that this dispute will be of long 
duration, some effort being anticipated to obtain an early 
resumption of work. The men’s society has funds amounting 
to about thirty thousand pounds, but with over 5000 to 
obtain support even that sum cannot last very long. 


Easier Prices of Scotch Iron. 

The artificial elevation of warrant prices during the 
t two or three months did much to strengthen the position 
of Scotch pig iron, and now that the necessities of the “ bears’’ 
have been met, there is an easier tendency in prices. It is 
impossible to forecast to what extent prices are likely to fall at 
present, but since last report the decline in ordinary and special 
brands has varied from 6d. to 1s. per ton. Govan and Monkland 
are quoted f.a.s. at Glasgow, Nos. 1, 73s.; No. 3, 71s. 6d.; Carn- 
broe, No. 1, 76s. 6d.; No. 3, 72s. 6d.; Clyde, No. 1, 78s. 6d.; 
No. 3, 73s. 6d.; Calder, Summerlee, Gartsherrie, and Langloan, 
Nos. 1, 79s.; Nos. 3, 74s.; Coltness, No. 1, 98s.; No. 3, 80s.; 
Eglinton, at Ardrossan or Troon, No. 1, 74s.; No. 3, 73s.; Glen- 
garnock, at Ardrossan, No. 1, 79s.; No. 3, 74s.; Dalmellington, at 
Ayr, No. 1, 74s.; No. 3, 72s.; Shotts, at Leith, No. 1, 79s.; 
No. 3, 74s.; Carron, at Grangemouth, No. 1, 80s.; No. 3, 75s. 
rton. It is expected that shipments will show a considerable 
increase now that the market is again open, and iron can be 
urchased at something more like its actual commercial value. 
he quantity despatched for the year to date is 13,000 tons less 
than the shipments in the corresponding period of last year. 
There are 87 furnaces in blast in Scotland, compared with 71 

at this date in 1912. 


Hematite Iron. 

The demand for hematite warrants has been in abey- 
ance for a considerable time, and prices have been quite nominal, 
moving in accordance with the state of the market, but without 
any business being recorded. Scotch hematite pig iron, on the 
other hand, has been in active demand, a large quantity going 
constantly into consumption at the steel works. Fresh contracts 
are of moderate extent, and the quotation is about 2s. 6d. less 
than it was a short time ago, at 82s. 6d. for West of Scotland 
delivery. 


Break in Malleable Iron Prices. 

Only a little more than a week ago the makers of malle- 
able iron in the West of Scotland, after reviewing the position as 
to prices and cost of manufacture, decided that they could not 
afford to make any reduction in the official basis price. The 
end of the “‘ corner ”’ in pig iron, however, has made a difference, 
and on this being announced the Combination reviewed the situa- 
tion afresh and at once decided early this week to reduce the price 
7s. 6d. per ton, from £8 10s. to £8 2s. 6d. for “‘ crown ”’ bars. 
The makers had little hope of adding materially to their contracts 
at the old rate, and it had become a difficult matter to keep the 
works in operation. Three works are altogether closed, and 
the others had only part employment. At the reduced prices 
more inquiry has been experienced this week, but there is still 
much room for improvement. The accountant of the Scottish 
Manufactured Iron Trade Conciliation and Arbitration Board 
reports that during March and April the net average selling price 
at the works was £7 14s. 10. 96d. per ton, and that this rate does 
not warrant any change in workmen’s wages under the sliding 
seale during June and July. 


The Steel Trade. 

There is a fair amount of work available in the steel 
trade. With the menace of a strike in connection with the 
Steel Company of Scotland, owing to dissatisfaction with the 
treatment of one of the men, which might throw about 3000 men 
idle and the possibility of a strike in the shipbuilding trade, the 
question of prices in the steel trade has not been so easy of 
settlement as in the case of the malleable iron trade. There is 
so far no real scarcity of employment, but the new orders coming 
forward, especially for shipbuilding material, are sensibly 
diminished. Shipowners appear to have arrived at the conclu- 
sion that the cost of new vessels has reached a figure at which 
profitable management may become impracticable, so that 
contracts may become difficult to obtain. There is a fair 
inquiry for a variety of steel material for export. 


Lock-out in the Foundry Trade. 

The dispute as to the rate of wages in the light castings 
foundry trade has, as was feared, led to a lock-out of the work- 
men, about 5000 men in the mid-Scotland foundries now being 
idle. The dispute does not affect the heavy or engineering 
castings trade of the Glasgow and Clyde district, but Falkirk, 
Kirkintilloch, Bo’ness, and such localities engaged in the house 
furnishing business have their works practically stopped, except 
as regards work that can be overtaken by foremen and appren- 
tices. A very important industry having important connections 
all over the country, as well as an extensive export trade, is 
thus brought almost to a stand for the time. 


The Coal Trade. 

Business in the coal trade has suffered from a variety 
of causes since last report. Holidays have curtailed the output 
in certain districts, notably Fifeshire, and the loading of vessels 
has been interrupted by strikes to some extent at Firth of 
Forth ports. At Troon the dock labourers were idle about a 
week, but they have now received increased wages and loading 
of vessels has been resumed there. Inland business has an easier 
tendency, but so far there has not been much change in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff. 

Durinc the past week there was a decrease in 
foreign shipments from Welsh ports, and a general summer 
slackness in the steam coal trade prevailed. Outputs were not 
over-abundant, superior Admiralties consequently being some- 
what scarce, maintained a firm position. Other large and smalls 
were freely obtainable. A special note in connection with the 
coal market was an agreement entered into by a number of 
colliery owners to quote prices “net” as from June Ist. This 
arrangement will most probably become general. Cardiff 
market to-day again opened quietly, with very little change. New 
business appeared slow, and as regards prompt and forward 
loading, buyers were waiting more favourable terms. Admiral- 
ties held firm, smalls easy, house coals, patent fuel, and coke 
quiet. Following are approximate prices:—Steam coal: 
Best Admiralty, large, 21s. 6d. to 22s.; best seconds, 20s. 6d. 
to 2ls.; seconds, 19s. 9d. to 20s. 3d.; ordinaries, 19s. to 19s. 6d.; 
best drys, 20s. 6d. to 21s.; ordinary drys, 18s. to 19s.; best 
bunker smalls, 12s. 6d. to 13s.; best ordinaries, lls. 6d. to 12s.; 
cargo smalls, 10s. to 10s. 6d.; inferiors, 9s. to 9s. 9d.; washed, 
smalls, 13s. to 13s. 6d.; best Monmouthshire black vein, large, 
19s. 6d. to 20s.; ordinary Western Valleys, 18s. 9d. to 19s. 3d.; 
best Eastern Valleys, 18s. to 18s. 6d.; seconds, 17s. to 17s. 9d. 
Bituminous coal: Best households, 19s. to 20s.; good house- 
holds, 17s. to 18s.; No. 3 Rhondda, large, 18s. to 18s. 6d.; smalls, 
14s. 6d. to 15s.; No. 2 Rhondda, large, 16s. to 16s. 6d.; through, 
13s. to 14s.; No. 2 smalls, 10s. to 10s. 6d.; best washed nuts, 
16s. 6d. to 17s.; seconds, 15s. 6d. to 16s.; best washed peas, 
15s. to 15s. 6d.; seconds, 13s. 6d. to 14s. 6d. Patent fuel, 23s. 
to 24s. Coke: Special foundry, 32s. to 32s. 6d.; good foundry, 
29s. to 3ls.; furnace, 25s. to 27s, 6d. Pitwood, ex ship, 22s. 3d. 
to 22s, 9d. 








eee) 
Newport (Mon ). 

There was little business done in steam coal to-day 
All Monmouthshire steams were somewhat irregular, sinalls wae 
easy, pitwood, iron ore, &c., unchanged. Following wor, 
closing prices :—Steam coal: Best Newport black vein, large 
19s. 3d. to 198. 9d.; Western Valleys, 188. 6d. to 19s.; Masten’ 
Valleys, 17s, 9d. to 18s, 3d.; other sorts, 178. to 17s. til.; best 
smalls, lls. to 12s.; seconds, 9s. to 10s. 6d. Bituminous coal : 


Best house, 18s. to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent 
fuel, 22s. to 23s. Pitwood, ex ship, 22s. 3d. to 22s. 9d. 
Swansea. 
There was little alteration in the anthraciiv coal 
market to-day. Quotations generally remained unchanged 


values being well maintained. Following approximately , losing 
prices :—Anthracite coal: Best malting, large, 22s. to 24s. net. 
second malting, large, 19s. to 20s. net ; big vein, large, 17s, 6q’ 
to 19s., less 24 per cent.; red vein, large, 12s. to 13s. 6d., loss 
2} per cent.; machine-made cobbles, 22s. to 23s. 6d. net ; Paris 
nuts, 23s. to 24s. 6d. net; French nuts, 23s. to 24s. 6c. net. 
German nuts, 23s. to 24s. 6d. net ; beans, 16s. 6d. to 19s, 6d. 
net ; machine-made large peas, 11s. 6d. to 13s. 6d. net ; rubbly 
culm, 9s. 6d. to 9s. 9d., less 24 per cent.; duff, 6s. 3d. to tis. 6d, 
net. Steam coal: Best large, 19s. 6d. to 21s., less 2} per cent,: 
seconds, 16s. 3d. to 17s., less 2} per cent.; bunkers, lds. (id. to 
l6s., less 24 per cent.; small, 13s. 6d. to 15s. 6d., less 2} per 
cent. Bituminous coal: No. 3 Rhondda, large, 19s. to 20s, 
less 2} per cent.; through and through, 16s. 6d. to 17s. 6d. 
less 24 per cent.; small, 14s. 9d. to 16s., less 24 per cent. Patent 
fuel, 21s. 6d. to 22s. 6d., less 24 per cent. 


Iron and Steel. 

The following are the latest quotations :—Pig iron: 
Hematite mixed numbers, 77s. 6d. cash and month; Micdi(les. 
brough, 58s. cash and 58s. 3d. month ; Scotch, 64s. 9d. cash and 
month ; Welsh hematite, 85s. to 85s. 6d. dd.; East Coast 
hematite, 85s. c.i.f.; West Coast hematite, 85s. c.i.f. Steel 
bars: Siemens, £5 5s. per ton; Bessemer, £5 5s. per ton. 
Rubio iron ore, 20s. to 20s. 6d. 


Tin-plate. 
Quotations :—Finished black plates, £10 10s. to £10 15s, 
per ton; galvanised sheets, 24 g., £11 5s. to £11 10s. per ton. 








Block tin, £210 10s. cash and £208 15s. three months. Copper, 
£66 12s. 6d. cash and £66 10s. three months. Lead: English, 
£19 17s. 6d. per ton; Spanish, £19 12s. 6d. per ton. Spelter, 
£23 per ton. Silver, 27}4d. per ounce. 

WittiAM BEARDMORE AND Co., LimiTeD.—We learn that 
Messrs. Emile Erlanger and Co., of 8, Crosby-square, E.C., 
have been authorised by William Beardmore and Co., Limited, 
to receive subscriptions for 1,000,000 six per cent cumulative 
preference shares at par, of which 186,500 have already been 


applied for. 

ENGINEERING GoLFInG Socrety.—The spring meeting of 
the Engineering Golfing Society was held at Deal on Monday, 
June 2nd, 1913. The morning round was a stroke competition 
under medal play in two divisions—those with handicaps of 
10 and under and those with handicaps of 11 and over. In 
the first division for the “ President’s*’ Cup and Memento 
Mr. C. H. Hayward was first with a score of 81—0 = 8], and 
Mr. A. P. Patey second with a score of 90-8 = 82. In the 
second division for the ‘* Wilson ’”’ Cup and Memento Mr. R. P. 
Wilson, with a score of 103-20 = 83, was first, and Mr. P. B. 
Brown, whose score was 107-13 = 94, was second. The 
Scratch Prize (‘‘ Captain’s”’) was won by Mr. C. H. Hayward 
with 81. The afternoon round was played under bogey rules. 
Mr. H. C. Siddeley won the first prize with 1 down, and Mr. H. 
Burdon the second with 2 down. The competition for the two 
rounds under half handicap was won by Mr. G. N. Watney 
with 77. j 

Iron AND Street InstiruTte.—The autumn meeting of the 
Iron and Steel Institute will be held in Brussels on Monday, 
Tuesday, Wednesday, and Thursday, September Ist to 4th, 
1913. The following provisional programme has been arranged : 
—On Sunday, August 31st, the secretaries’ office at the Palais 
des Académies, Brussels, will be open for the registration of 
members’ names and the issue of badges and programmes. On 
the Monday the opening meeting will be held in the Hall of the 
Palais des Académies. A selection of papers will be read and 
discussed. In the afternoon visits will be made to places of 
interest in Brussels. In the evening a reception will be held 
by the Burgomaster at the Hotel de Ville. On the Tuesday 
there will be a meeting in the morning for the reading and dis- 
cussion of papers at the Palais des Académies, and afternoon 
visits will paid to the Colonial Museum and the Pare de 
Tervueren. In the evening it is hoped that his Majesty King 
Albert will receive the members at the Royal Palace, Brussels. 
On the Wednesday a special train will leave in the morning 
for Ghent where a visit will be paid to the International Exhibi- 
tion now being held in that city, and on the Thursday there will 
be alternative excursions to Liége and Charleroi. The Lidge 
excursion will include a visit to the works of Messrs. John 
Cockerill and Co., Seraing, to the works of the Ougrée-Marihaye 
Company, and to the Coppée Coke Oven Gas Plant at Athus- 
Grivegnée. The excursion to Charleroi will embrace visits to 
various metallurgical, glass, and other works in the vicinity 
of that town. Further information may be obtained from the 
— Mr. G. C. Lloyd, 28, Victoria-street, Westminster, 

Tue INstrruTion or MunicrpaL AND County ENGINEERS.— 
The Institution of Municipal and County Engineers has decided 
to hold a conference at Great Yarmouth on July 16th and 17th 
next, with delegates from the various Corporations and local 
authorities of the kingdom, represented in the membership of 
the institution, on the subject of the carrying out of the pro- 
visions of the Housing and Town Planning Act, 1909. The 
following is @ preliminary list of the papers to be read and dis- 
cussed at the conference :—‘‘ Town Design in Practice,” by J. E. 
Wilkes, Town Planning Engineer, nfermline; “ Legal 
Aspects of Town Planning,” by J. L. Jack, Town Clerk, Dun- 
fermline ; “* Description of Birmingham Schemes,” by H. E. 
Btilgoe, City Engineer, Birmingham; ‘‘ Early Examples of 
Town Planning in the City of Edinburgh,’ by A. H. Campbell, 
City Engineer, Edinburgh; “Cities Beautiful by the Sea,” 
by J. 8. Brodie, Borough Engineer, Blackpool ; ‘‘ The Small 
Dwellings Acquisition Act, 1899,” by J. L. Redfern, Borough 
Engineer, Gillingham ; “‘ The Housing Question and its Solu- 
tion,” by Reg. Brown, Surveyor to the U.D.C., Southall : 
“Factors Causing Bad Housing,” by G. B. Hartfree, Surveyor 
to the U.D.C., Alton ; ‘‘ Description of Town Planning Schemes 
and Housing in Sheffield,” by C. F. Wilke, City Surveyor, 
Sheffield; and° ‘A Description of the Ruislip-Northwood 
Town Planning Scheme,” by W. Louis Carr, Surveyor to the 
U.D.C., Ruislip-Northwood. The conference will open on 
Wednesday afternoon, July 16th, when the delegates will be 
welcomed by the mayor and corporation of Great Yarmouth. 
The presidential address will then be delivered and the premiums 
of the institution presented. In the afternoon there will be 
conference on the Housing and Town Planning Act. On the 
Thursday morning papers on road matters will first be discussed 
and then the conference on the Housing and Town Planning 
Act will be continued. In the afternoon there will be further 
papers on road matters, and then the conference continued and 
concluded. The annual dinner will take place in the evening. 
On the Friday morning there will be papers on road matters 
and subjects of general interest, and in the afternoon there will 





be @ trip to waterworks at Ormesby Broad. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
A Brisk trade continues to be done in pig iron, con- 


sumers buying freely for forward as well as for immediate 
delivery. Offers have been rather plentiful on the market since 
the newly built Luxemburg-Lorraine blast furnace works have 


begun to sell their make, but prices until now have not been 
influenced by this, stocks in crude iron having run rather low. 
Krom the Siegetland iron ore market very good accounts are 
received, the mines having already disposed of their output up 
to the end of this year. The manufactured iron departments 
are, for the greater part, well employed. Deliveries in semi- 
finished steel for April show a decrease of 13,000 t., compared 
with the month before, while sales in sectional iron show a slight 
improvement, being 193,000 t., as compared with 178,000 t. 
in March this year. There has been a little more life in the 
building trade recently, but @ general revival is not expected 
until the position of the money market has thoroughly improved. 
Bars and girders are in moderate request, and hoops remain 
pretty well inquired for at firm quotations. Poor accounts 
continue to come in from the wire nail industry, both as concerns 
demand and prices. 


The Silesian Iron Trade. 


Although amongst the business booked in the past 
few weeks by the iron and steel works there have been compara- 
tively few large orders for forward delivery, still a strong tone 
prevails in the principal trades. As a result of the prohibition 
of the Russian Government against the exportation of iron ore 
to Silesia, prices have advanced pretty quickly, and the supplies 
of iron ore have been insufficient in some cases. Both for pig 
iron and for semi-finished steel rates show a tendency to move 
upwards. Foreign demand has improved. Employment at 
the bar and hoop mills is regular though not brisk, but the rail 
works can boast of having plenty of orders on their books. 
There is only @ quiet business to record in the hardware and wire 
industry, and rates are unremunerative ; the engineering depart- 
ments are well occupied, and this has caused the demand for 
plates to improve ; in sheets a comparatively slow trade has 
been done for some weeks past. 


No Change in Coal. 

A very fair business continues to be reported in the 
coa! industries of Rheinland-Westphalia and Silesia. Demand 
is strong for engine coal with supplies plentiful. A moderate 
consumption exists in house fuel. Rates are stiff. 


Austria-Hungary. 
Activity in some branches of the iron and steel trade 
has slightly improved, but the volume of new business generally 
is till far from satisfactory. Prices lack firmness. 


Slow Trade in Belgium. 

The decreasing tendency has continued in the prin- 
cipal trades of the iron market. Few orders of weight can be 
secured, and the inquiry on home account is decreasing ; foreign 
demand continues regular and satisfactory, and as the Belgian 
iron industry is dependent to a large degree on export concessions 
are willingly granted for any order that is on offer. During 
the last two months the prices for export have decreased 10f. 
p.t. on an average. German competition has been particularly 
keen on the Belgian iron market for all descriptions of finished 
iron, and the general strike has caused somé heavy contracts 
to be placed with German firms. The downward tendency 
in quotations which has been especially marked hitherto in the 
manufactured iron industry has also touched the pig iron trade 
lately, and rates have gone down 2f. and 4f. p.t. in some cases. 
A steady and fairly good business is reported from the Belgian 
coal market. House coal contracts for 1914 have now been 
placed at the prices hitherto prevailing. Optimists have been 
anticipating a rise in quotations for house and engine coal during 
the next quarter, but the position of the iron market does not 
favour an upward movement for the present. There was a 
good deal of strength shown in the coal trade, however, during 
this and the past week. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, May 2lst. 

Tue New York Central Railroad has increased its order for 
locomotives by sixty-five, making the total order for the current 
month 179 locomotives, of which far the greater number went 
to the American Locomotive Works. The present characteristic 
feature of the market is the inroads made on unfilled orders. 
Current orders aggregate 35 per cant. below maximum productive 
capacity. The effect of this is to lessen anxiety of consumers to 
crowd in orders. It also gives rise to an anticipation of a general 
shading of prices, to which manufacturers attach very little 
importance. Another interesting feature of the general situa- 
tion is that so far this year much construction has been tempo- 
rarily laid aside on account of the prevalence of premium prices 
and the inability of makers to promise definite deliveries. The 
point now is how soon or when will this withheld demand appear. 
In crude material prices are sagging ; in finished material there 
isnone. Great inroads are being made on the volume of unfilled 
orders. In view of the large quantities of steel needed for pro- 
jected work these inroads are likely to cease and an expansion 
follow. Intense competition has sprung up in pig iron, with 
shadings that bring prices dangerously close to cost. Under this 
weakness orders during the past week aggregated 60,000 tons 
of forge and foundry iron and 100,000 tons of Bessemer. Copper 
has reached a 16 dols. basis and the statistical position is strong 
for producers. Large sales have been made to French and 
German buyers. An upward tendency is apparent. Actual 
shipments so far this month 23,390 tons. Receipts of tin so 
far this month 2397 tons, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Preto AnD RApFoRD, Limited, who have been at 100, Hatton. 
garden, E.C., for upwards of five and twenty years, are removing 
their London headquarters to 12, Heddon-street, Regent-street, 
W. 


THE following firms have been elected ‘‘ members ” of the 
British Electrical and Allied Manufacturers’ Associstion :— 
The Wilson-Wolf Engineering Company, Limited, Tilghman’s 
Patent Sand Blast Company, Limited. The following firm has 
— — an associate :—Maschinenfabrik Augshurg-Niirn- 
erg A.G. 








Harsour Works At TrIpott.—We are asked to state that 
the Goliath and Titan cranes employed in the construction of the 
harbour works at Tripoli, which were referred to in our issue of 
May 23rd last, were supplied by Stothert and Pitt, Limited, 
of Bath. The Goliath was brought from Port Said, where it 
had previously been in operation, but the Titan was specially 
constructed for the job. The order for it was given on February 
16th, and erection was begun at Tripoli in the beginning cf June 


BRITISH PATENT SPECIFICATIONS. 


When an invention is icated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgement is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C.. at 8d. 
each. 

The date first given is the date of application : the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











STEAM GENERATORS. 


17,047. July 22nd, 1912.—Warter CrrcuoLatTor For BOoILeRs, 
J. W. Mackenzie, of Wheatley and Mackenzie, 40, Chancery- 
lane, London, W.C. 

The circulator tubes are so constructed that they may be 
inserted through the manholes into the boiler. They take in 
water from the lower portion of the boiler, heat it, and discharge 
it into the upper part. The circulator consists of a horizontal 
tube A adapted to lie upon and extend along the bottom of the 
boiler, a tee B secured to one end thereof and a vertical pipe C 
attached to the tee by anipple D. The pipe C extends upward 
alongside the furnace near one end and is bent to the arc of the 
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furnace, then formed with a short bend at E and extended along 
and close to the upper side of the furnace in a straight run F to 
the opposite end, where it is again bent, forming the laterally 
extending end G open toward the side of the boiler. The tube 
C is flattened where it lies close to the furnace so as to present 
a greater heating surface thereto and the end of the pipe A is pro- 
vided with an elbow turned to open upward, this aa and the 
tee B being open to permit the water freely to enter the pipe. 
A second circulator H is provided for the rear half of the boiler. 
The tee J is provided with a short forwardly extending pipe K 
having an elbow on its end.—May 14th, 1913. 


TRANSMISSION OF POWER. 


8266. April 4th.—IMPROVEMENTS IN THRUST AND OTHER BEaAR- 
mes, Sir C. A. Parsons, K.C.B., Heaton Works, Newcastle- 
on-Tyne. 

The casing of the bearing is made in two parts A and B, 

divided by a central horizontal joint and enclosing a thrust 

collar C formed on the shaft D, which is supported by suitable 
bearings, where the shaft passes through the casing parts. Each 
side of the collar C contacts with four pressure blocks E, which 
are situated in separate recesses F formed in the adjacent part 
of the casing. A projection G on the back of each block extends 
radially with respect to the shaft and contaets with a bearing 
part H attached to theladjacent surface of the casing. The line 
of contact between the projection G and the part H thus forms 
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an axis about which the block E is pivoted, this axis being in a 
plane at right angles to the direction of relative motion between 
the thrust collar C and blocks E. Lubrication of the bearing 
is effected through an inlet J to the recesses F from whence it is 
drawn in between the contacting surfaces of the thrust collar 
and the pressure blocks before passing to an outlet K. The 
lubricant thus forms between such contacting surfaces a film 
which is thicker at its leading edge than at its trailing edge, and 
as each block is centrally pivoted such a film is formed during 
either direction of relative motion between the bearing parts. 
The bearing thus constructed admits of such relative movement 
in either direction without necessitating any complication in the 





last year—a particularly smart piece of work. 


bearing structure.—May 14th, 1913. 


MINES AND METALS. 


17,724. July 3lst, 1912.—IMprRoveMENTs IN KiLNs or For- 
NACES EMPLOYED FOR CALCINING OR ROASTING Ong, LimE- 
STONE, OR OTHER Marertiats, A. L. Leigh, The North 
Lincolnshire Ironworks, Scunthorpe, Lincolnshire. 

The kiln A is encircled by a pipe B fitted at intervals with 
burners C, which extend through the wail of the kiln to the 
interior thereof. To the pipe B is connected a pipe D leading 
from a source whence producer or blast furnace gas is obtained. 


N° 17, 724 





A fan driven by an electric motor E is fitted in the pipe D. In 
operation the gases are forced by the fan through the burners C 
and burnt within the kiln, the necessary air for combustion being 
drawn in through the discharge openings F in the base of the 
kiln, through which openings the ore, lime, or other material 
is removed in the ordinary manner.—May 14th, 1913. 


18,801. August 16th, 1912.—PREPARATION FOR RENDERING 
CoaL AND OTHER Dust Non-ExPLosive, J. Arnott, 9, 
Springfield-place, and F. W. Goodall, 71, Albion-street, 
both of Leeds. P : 

The preparation consists of the following substances in or 
about the proportions named :—Sodium chloride, 12 parts ; 
pulverised kaolin or other clay, containing free alumina, 6 parts ; 
sulphate of alumina, 1} parts; carbolic disinfecting powder, 
} part. The substances are thoroughly mixed together in the 
dry state, when they constitute the preparation made ready for 
use. This preparation is of a highly incombustible nature, 
and on strewing it over the roadways and galleries of mines. it 
is claimed, it will act efficaciously in the prevention of coal dust 
explosions, owing to the fact that the admixture contains a 
sufficient percentage of alumina to render the coal dust per- 
fectly incombustible. In addition, the sodium cbloride will 
create a moisture that will draw the coal dust in a sufficient quan- 
tity to bind it together so as to prevent it from blowing about, 
and thus mitigate the possibility of an explosion, while the 
carbolic powder will act as a disinfectant in counteracting the 
unhealthful odours which occur in the mine. When coal cutting 
and heading machines and coal conveyors are used the prepara- 
tion could be automatically sprayed into the coal dust as it is 
iven off from the cutter so as to render the dust non-explosive 
in the most dangerous part of the mine.—May 14th, 1913. 


DYNAMOS AND MOTORS. 


22,500. October 3rd, 1912.—ImPROVEMENTS RELATING TO 
Dynamos, John Polkey, Engineer, and George Polkey, 
Limited, all of 126, Pitsford-street, in the City of Birming- 
ham. 

This invention relates to the dynamos employed in the 

electric lighting of motor road vehicles, trains, and the like, and 

has for its object to construct an improved dynamo of the self- 
regulating type. The same letters in the two views indicate 

the same or similar parts. On a pair of pole pieces A and B 

are wound a pair of windings C and D by which the ordinary ex- 

citation of the machine is produced. In conjunction with the 
commutator or armature three brushes E F and G are provided, 
the brushes E and G being placed opposite each other and the 
brush F situated about midway between the other two. The 
position of the brush F may be varied slightly to suit require- 
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ments. In the arrangement shown on the left the windings C 
and D are each independently connected to the brushes F and G. 
The arrangement shown on the right differs from the above 
in that the windings C and D are in series and only one end of 
each is connected to a brush. It will be understood that in 
either case the windings C and D are given the proper direction 
for producing the required opposite polarity of the poles. On 
the pole A is placed the regulating winding H, which is con- 
nected to the brushes © and F. The flux due to the winding H 
may be such that it always opposes the flux due to the other 
windings, or by suitably proportioning the windings and the 
position of the intermediate brush, both windings may produce 
a flux in the same direction at low speeds, and, due to reversal 
of current in one of them, opposing fluxes at high speeds. 
May 14th, 1913. 


3627. February 12th, 1913.—IMPROVEMENTS IN OR RELATING 
To FietpD MAGNETS FOR DyNAMO-ELECTRIC MACHINERY, 
Siemens-Schuckertwerke, G.m.b.H., of 3, Askanischer 
Platz, Berlin, S.W.. 11, Germany. 

This invention relates to field magnets for dynamo-electric 

machinery, and has reference to the method of fixing the pole 

shoes to the pole limbs. There are nine illustrations in all. In 
the ordinary arrangement, as shown in the top left-hand draw- 
ing, the recess or undercut groove M of the dovetail joint is 





formed in the pole shoe itself, whilst the rib or spline S of th 
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joint is formed on the pole limb. This arrangement is open 
to the objection that the pole shoe is considerably weakened 
owing to the small amount of metal left between the top of the 
rib S and the face of the pole shoe. Now, supposing that the 
arrangement were simply reversed by forming the rib or spline S 
on the pole shoe, then this spline would extend below the edge 
of the winding and therefore would, when moved endwise, foul 
the top of the winding, unless, of course, the pole limb were 
lengthened sufficiently—as it naturally would have to be—to 
provide a proper clearance, which arrangement is objectionable 
for the reasons above referred to. In the improved arrangement 
the edges of the rib and the slot of the dovetail connection are, 
as above referred to, formed with teeth or projections V to act 
like bayonet catches. These teeth or catches are so arranged 
that they will readily pass between each other when the pole 
shoe is laid against the pole limb arm, whereupon the final lock- 
ing of the parts can be effected by moving the pole shoe laterally 
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or sidewise slightly—to the extent ot a single tooth—so that 
the teeth or projections V thereon register with those on the 
edges of the groove. To facilitate the locking the pole shoe 
may be made in two parts or halves J K, which, after being 
inserted in the undercut slot or channel, can be pushed in oppo- 
site directions in order to cause the teeth or catches to engage. 
The space or gap which is then left between these parts in the 
middle of the pole shoe can be fitted with a filling piece F. 
Moreover, in order that the magnetic resistance of the connec- 
tion between the pole shoe and pole limb shall not be unneces- 
sarily increased the spaces necessary for the movement of the 
dovetail bayonet catches can be filled up by means of filling 
pieces formed of magnetic material and shaped so as to 
match with each other and with the spaces they are intended to 
fill. Illustrations are given showing a method of inserting these 
filling pieces.— May 14th, 1913. 


MISCELLANEOUS. 
29,166. December 18th, 1912.—ImPROVEMENTS IN. STEAM 


SEPARATING AND Puriryine Apparatus, E. B. Caird, 777, 

Commercial-road, London. 
_ This specification describes apparatus employed for separating 
impurities or extracting moisture from steam. A is a steam dome 
communicating with the steam generator or boiler which is not 
shown. B denotes a series of baffles or slats arranged circularly 
around a central dry steam outlet pipe C. The baffles are of 
channel shape and are arranged in two concentric rows with 
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their edges overlapping so that the steam, entering from the 
dome through the openings D, left between the baffles of the 
outer row, takes a zigzag path on its way towards the outlet 
pipe C. The wall of this pipe is perforated for admission of 
steam, which passes upwardly through the pipe to a distiller or 
other apparatus in communication with this pipe. The con- 
densed particles impinging on the baffles will be arrested and, 
running down, will drop on the sloping floor constituted by the 
end plate E and escape by the drain F.— May 14th, 1913. 


1899. January 23rd, 1913.—IMPROVEMENTS IN INSULATING 
Sectionat Iron Masts, Siemens Brothers and Co., Limited, 
of Caxton House, Westminster, in the County of London, 
electrical engineers, and George William Perry, of 101, 
Embleton-road, Lewisham, S.E. 

In cases where iron masts have been employed for suspending 
aerial conductors and where it has been necessary to insulate 
such mast from earth, it has been supported near the ground 
upon porcelain or glass insulators. 
it is proposed to use masts made in sections composed of iron 


tubes, and the invention consists in insulating the said sections | 


the one from the other in the following manner :—A socket is 
formed for joining the tubes together, and the upper tube, 
which is smaller than the inner diameter of the socket, rests on 
an insulator or insulators placed in the bottom of the said socket, 
and an insulating cement such as sulphur mixed with oxide, 
is run into the annular space between the tube and the socket 


until the whole of the said space is filled. The use of an insulator 
or insulators at the bottom of the socket is not essential in all 
cases, as the upper section may be supported whilst the cement 
is run into the socket and allowed to set. The drawings show 
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two forms of socket, A being the lower and B the upper tube. 
D D are insulators and CC are the spaces which are filled with 
insulating cement. The top surface of the cement may be 
covered with some bituminous material to protect it from 
moisture.—May 14th. 1913. 


14,259. June 18t', 1912.—ImpROVEMENTs IN STEAM TRAPS 
AND THE LIKE, Richard Maurer, Braunschweig, Husarenstr., 
9, Germany. 

The device embodies a receptacle A provided with a conical 
bottom B so as to act as a guide to the gravity valves hereinafter 
described. At the bottom of the conical base there is arranged 
a valve seat C on which ball valves D rest. The ball valves 
control outlet passages E having cupped tops to fit the balls. 
The valve plate C is provided with an upstanding circular pro- 
jection F, which fits into a pipe G fixed to the bottom of a float 
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H in the chamber A. The tube G has a flared end, which goes | 
under the ball valves. When the conical bottom and the recep- 
tacle become sufficiently filled with water the float rises and the | 
flared end of the tube G engages loosely with the ball valves. | 
The balls are thus pressed to the side against the conical walls 
of the bottom B and when the float drops the conical walls guide 
the ball valves on to their seats. The water passing through 
the passages E finds its outlet at H.—May 14th, 1913. 


26,165. April 4th, 1912.—ImPRovEMENTS IN Evecrric ELEc- 
TRODE Furnaces, The Jossingfjord Manufacturing Com- 


pany, A-S., of Jossingfjord, Sogndal in Dalene, Norway. 

The electrodes are carried by gallows-shaped arms G mounted 

on a trolley A running on rails C. When the trolley is in the 
position shown by full lines it can be locked to the furnace and | 
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tilted with same. The locking can be effected, for example, 
by round bolts inserted into holes H. The trolley is at the same 
time supported ‘by a bracket S and the girders N are supported 
by the back part of the rocker plates with which they are in 
contact. When the lining of the furnace has to be repaired 
or the roof changed the trolley is pushed back to the position 
shown by the dotted lines in the drawing and the furnace is then 
free and accessible not only from the sides but also from above, 
so that a travelling crane can be brought right over the furnace. 
The electrode holders and lifting motors with this device are 
not exposed to the heat from the open furnace during the chang- 
ing of the roof.—May 14th, 1913. 








According to this invention | 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,056,894. Locomotive Drivinc Connection, K. F. Elers, 
Pittsburgh, Pa., assignor to Westinghouse Electric and 
Manufacturing Company, a Corporation of Pennsylvania.— 
Filed May 9th, 1911. 

The shaft has driven members at its ends and a sleeve or 
quill loosely surrounding it. A driving member is to 
the sleeve or quill, and there is a series of radial connections, each 





comprising a ball-and-socket joint. A rod is resiliently connecteq 
to one member of the joint and yieldingly connected to the 
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sleeve or quill, There is a back pressure spring for holding ti, 
rod in position. There are three claims. 


1,057,528. Castine Macurng, F. N. Cline, Chicago, Ill.— Filed 
February 3rd, 1911. Renewed September 20th, 1912. 

The machine is provided with a cupola having a central support 
and a mould carrier mounted for horizontal rotation about suc}; 
support. A number of moulds is mounted on the carrier in a 
circular series about the axis of rotation of the carrier. A pourer 


[1057528] 








is arranged for receiving metal from the cupola and swinging 
about the axis. It has a discharge which overhangs the pat): 


| of the moulds, which have receiving funnels extending toward 


each other and meeting in the path of discharge of the meta! 
from the pourer and having their bottoms sloped up from the 
mould entrance to the meeting point of the funnels. There are 


| nine claims, 


1,057,692. Superneater, S. M. Vauclain, Philadelphia, Pa., 
. 7 . 


Superheater Company, a Corporation 





g to per 
of New Jersey.—Filed December 30th, 1911. 
The smoke-box has a top opening, and a superheater header 
| is adapted to pass through this opening. The top of the header 


(57632) 





| is shaped to rest upon the boiler and completely close the 


opening, so as to support the header in the top of the smoke-box. 
It has openings through it for steam delivery pipes. There 
are six claims. 


1,057,854. Water Meter, W. H. Larrabee, Worcester, Mass 
assignor to Union Water Meter Company, Worcester, Maszs., 
a Corporation of Massachusetts.—Filed April 4th, 1912. 

The meter casing is provided with a valve chamber having an 
inlet passage into it and having a wheel chamber with the exit 
passage from it, and having also a definite mouth or port leading 
from the valve chamber into the wheel chamber. This is arranged 
for directing a fluid current tangentially upon, and for forwardly 
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rotating a measuring wheel or piston. The casing is also pro- 
vided with a backwardly and downwardly inclined auxiliary 
port through the dividing wall of the chambers for tangentially 
delivering a backward impulse jet against the wheel. There is 
a-vertically moving valve within the valve chamber controlling 
both these ports, and a wing-vaned measuring wheel or piston 
rotatably mounted in the wheel chamber. There are thirteen 
claims. 
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THE RESISTANCE OF STEEL-FRAMED SHEDS 
TO WIND FORCES. 
By Axsert 8. SPENCER. 
No. I1.* 
Side rails.—The forces acting on the side rails are 
se due to wind pressure and to the weight of the 


thi ss : ; . z 
rails and side covering. The rails are generally 
c . . 

spaced at 6ft. 6in. centres,and will be thus con- 
sidered. Therefore : 


20 |b. 


Horizontal wind pressure (H.P*) on side = 
per square foot. ; 
Area of side supported = 12ft. 
square feet. ; 
Total H.P.‘ on rail = 78 x 20 = 1560 Ib. 
BM, oe ee ee BOO X 16Gm: __. 25, 080in.-1b. 
it, 8 8 
M.R. = B.M. = 28,080. 
M.S. = M.R. ~ F; and as F 


6ft. 6in. = 78 


22,400 Ib., then 


28,080 oe 
M.S. = = }.25. 
; 22,400 
Nearest British standard joist section is 4in. 
| fin. 5 lb. RS.J., with a maximum M.S. 
1 3s 
9 ( 
., Actual stress ae = 15,344 Ib. per square 


inch. 

Assuming the 4in. 1?in. rail is supported at its 
centre by means of a sag rod, then the stress due to 
the vertical load will be :- 


Weight of side sheeting = 6ft. x 6ft. 6in 


Be ess Ge kak. Gas 137-1b; 
Weight of rail 6ft. x 5 lb. 30 Ib. 
147 Ib. 
. os ee 
B.M. = r,s 1323 inch-pounds. 
8 8 
Minimum M.S. - 22. 


’ ; 1323 wT 
Stress per square inch 59 = 8013 Ib. 


Total stress per square inch = 15,344 6013 
- 21,357 lb., which is within the safe limit of stress. 

Roof purlins.—The forees acting on the purlins are 
those due to the wind pressure to the weight of the 
purlins and to the weight of the roof covering. The 
purlins will be spaced at 6ft. 6in. centres ; therefore 

H.P. on roof = 32 lb. per square foot. 

N.P. on roof = 32 x .56 = 18 1b. per square foot. 

Area supported 12ft. 6ft. 6in. = 78 square 
feet. 

Weight of roof covering, say, 3 lb. per square foot. 

Total load on purlin :— 


Wind = 76 18 = 1404 Ib. 
Covering = 78 3 = 234 lb. 
Purlin 12 5 = 60 Ib. 


Total = 1698 lb. 


1698 144in. 


B.M. WL. 30,564 inch- 
8 8 
pounds, 
i. 1.36. 
22,400 
*, Use din. x Lin. x 5 lb. R.S.J., as for side rails. 


Owing to the purlins being used at a slight angle to 
the vertical, there will be a tendency to sag in the 
direction of the least M.S., and it is advisable to pro- 
vide sag rods similar to those for the sides. The 
sag rods on the one slope will, if properly connected 
to the ridge purlin, react against those on the other 
slope. 

In the “light constructional trade’ the section 
generally adopted for rails and purlins under similar 
conditions to those under discussion is a 2}in. by 2$in. 
by ,2in. angle having a M.S. of .46, which, although 
the same weight per foot as the R.S.J. adopted, is 
inferior in strength to the extent of 1 to 4. 

End framing.—The end framing will consist of 
uprights, rails, and rafters, together with the neces- 
sary stays, diagonal braces, and sag rods, arranged 
as shown on Plate Aante. The determination of the 
stresses in the various members is somewhat com- 
plex, but the sections may be closely approximated, 
as hereafter described. 

Uprights 

Centres of uprights = 

Lengths of uprights = 
33ft. Yin. 

H.P. per foot run = 15ft. 

Total H.P. on 26ft. 10}in. length = 
= 8063 lb. 


L5ft. 


20ft., 26ft. 10}in., and 


20 Ib. = 300 Ib. 


26% 


300 


Re SO  .. w as 
8 8 
pounds, 
Weight of end covering = 26ft. 103in. 

x 15ft. x 3 Ib. = 1210 lb. 
Weight of rails and bracings, say = 600 lb. 
Weight of stanchion, say, = 868 lb. 
Weight of roof — 15ft. x 6ft. x 8 lb. 720 lb. 


Total = 3398 Ib. 
5in. x 32 lb. R.S.J., M.S. = 36. 66, 
Then 


12,430 Ib. per 


Assuming a 12in. x 
R = 4.8, area = 9.4 square inches. 


L = 322 = 67 and safe stress = 
NK 4.8 


Square inch. 





* No, I. appeared May 30th, 





4 em WwW. BM, _ 3398 325,040 
Actual stress = | = So SS eee 

A M.S. y.4 36.66 
= 9229 lb. per square inch. 

In addition to this stress there is the slight effect 
due to the lateral wind pressure acting on the first 
6ft. length of the building, but as there is ample 
margin between the actual and allowable stress this 
effect may be ignored. 

The vertical load being almost negligible, the 
33ft. 9in. upright may—to expedite the design—be 
safely approximated from the section calculated 
above on the principle that “‘ the strength of a R.S.J. 
acting as a beam varies directly in proportion to the 
load and to the span,” the load per foot run being 
about the same, and therefore varying in proportion 
to the span, then the modulus of section required will 
equal 





( 33ft. 9in. ) 
26ft. 103in. 

A 12in. 6in. x 44]1b. R.S.J. has a modulus of 
section of 52-5, which, however, will be sufficient. 

With regard to the 20ft. upright, the section 
adopted will be that calculated for the 26ft. 103in. 
length, 7.e., 12in. by 5in. R.S.J. 

End rails.—The span of the rails will be 145ft., 
and the centres about 6ft. 6in.; as the load per foot 
run is the same as that for the side, by the pre-stated 
law the section may be approximated thus : 

M.S. for side rails = 1.83. 


R.S. for end rails = ( 15 )> 1.83 = 2.8. 


x 0°60 = 867-7. 


12 
A 4#in. 1?in. 64 lb. R.S.J. with a modulus 
of section of 2-8 is the nearest suitable section, and 


‘will therefore be adopted. 


Rafters. 
divided up into two spans of 16ft. 6in. 
acting on the rafters are :- 

(1) End wind force. 

(2) Forces due to reactions from stanchions. 

(3) Weight of roof and of end covering and framing. 

The stresses set up by these forces are : 

(1) End wind force = 15ft. x lft. 1]}in. (average) 

20 Ib. = say, 600 lb. The intensity of this force 
varies from zero at one end of the span to a maximum 
at the other, and the bending moment may be found 
by the formula : 

B.M. = -1283 W.L., 
which equals .1283 600 198 = 
pounds. 

(2) This force is the reaction for the 26ft. 10}in. 
upright, and will therefore be 4030 lb., and is resisted 
by a triangular truss situated in the plane of the roof, 


The total tength of the rafters is 33ft., 
The forces 


15,240 inch- 


| the horizontal (compressive) member of which is 


the rafter. 
Span of truss (L) = 33ft., and depth (D) = 12ft. 
W.L. 4030 x 33 


stress in rafter = pee Scene 
4D 4xlz 


Therefore 
= 2770 lb. 

The roof wind force will not act at the same time as 
the end wind force, and as the effect of the latter is 
the greater of the two, the effect of the roof force 
need not enter into the calculation. 

(3) The situation of the roof purlin produces, 
in addition to the direct compressive stress allowed 
for later, a bending moment the amount of which 
equals :— 

x 6ft. Gin. x 8 lb. = 312 Ib. 

T 219 . 
and approximate B.M. = ow = a ag 

6 6 
inch-pounds. 

The direct compressive stress referred to above is 
supplemented by that set up by the action of the sag 
rod, the total being found as follows :— 

Approximate load from roof 

Approximate load from end covering 

and rails 


312 lb. 
723 Ib. 


= 1035 lb. 


Total 
: 1 035 
stress in rafter = = x i 35 = 1249 lb. 
a X sine A 2 
a = rise of rafter = 3ft. 5}in., A = angle of roof 
= 244° — Sine A = .4146. 


Recapitulating, the stresses are :— 

(a) Total + stresses = 2770 + 1249 = 4019 Ib. 

(6) Vertical B.M. = 5148 inch-pounds. 

(c) Longitudinal B.M. = 15,240 inch-pounds. 

The total compressive stress about an axis per- 
pendicular to the section is due to stresses (a) and (c), 
and about an axis horizontal to the section is due to 
stresses (a) and (b); therefore the section may be 
found as follows :— 

Assuming a 6in. x 2$in. PA with 

max. M.S.= 6.25, min. M.S. = 1 


max. R. = 2.3, min, R. =.73 
Area = 3-5 square inches. 
L 99 ; "f1R 
emilee 136 and safe stress as strut = 7616 lb. 
Re 
per square inch. 
Safe flexure + stress = 16,800 lb. per square inch. 
Total + stress per square inch due to 
4019 
(a4) = —— = -1148'b. 
3.5 
B.M. 5148 a 
b) = ~ -_= — = 5148 lb. 
BS. 
B.M. 15,240 
¢ = SS es om 2498 Ib. 
(c) M.S. 6.25 





The percentage of the actual to the allowable stress 


oe x 100 = 15 per cent. 
7616 
cl che x 100 = 46 per cent. 
16,800 


Total 61 per cent. 
Therefore the 6in. x 2}in. F™ is ample. 


Rafter stays.—The direct compressive effect of the 
roof and end load on the stay is similar to that on the 
rafter, 7.e., 1249 lb. The load being small, the section 


will be determined by the ratio > which should 


not materially exceed a therefore 


L = 8ft. 3in. 


L — % —_ .62 and section adopted, 


160 160 
say, 3in. X 3in. x Hin. L. 

Roof bracing..—The roof bracing is placed in the 
plane of the roof at each end of the building and 
takes the form (in plan) of a triangular girder, as 
shown on Plate A. The functions of the bracing 
are :— 

(1) To transmit the end wind force brought on to 
the roof by the end stanchions to the sides of the 
building. 

(2) To give rigidity to the rafter backs in a direction 
at right angles to the rafter backs. 

(3) To prevent distortion due to changes of tem- 
perature. 

(4) To brace the framework whilst in course of 
erection. 

The whole of the four conditions do not occur 
simultaneously, and as the most severe combination 
of stresses will be probably those due to (1) and (2), 
these only need be considered. The stresses due to 
(2) will not be a maximum at the same time as those 
for (1), the reason being that the roof wind will not 
act at the same time as the end wind, the direction 
of the former being transverse, whilst that of the 
latter is longitudinal. 

When the end wind is a maximum the resistance 
required for function (2) is that necessary to prevent 
side flexure of the rafter backs, such flexure being 
caused by the compressive stress set up by the action 
of the roof principal in transmitting the dead load to 
the supports. 

The effect of function (2) is practically indetermi- 
nate, but may be assumed roughly as equal to one- 
half that for (1), and on this assumption the sections 
may be approximately determined as follows :— 





W and W' = wind force at panel points| See 
AtoG = reference marks for joints{ Plate A. 
Stress in BF = + W 
CG = + (W + W)) 
- Ww) AF 
AF= — -- —— - 
. (W +>) * eB 
FG = — (W+W) x AG 
2x CG 
z CG 


The stress in A C and C E due to the outer loads (W) 
have already been allowed for in designing the gable 
rafter. Solving the above :— 

W = 4032 lb. Add 50 per cent. for (2) = 6048 Ib. 

W!= 5062 Ib. Add 50 per cent. for (2) = 7593 Ib. 








Stress in BF = + W = + 6048 lb. 
CG = + (W + W!) = + 13,641 Ib. 
: 2 WY,AF _ 
AF = — (" _ Jegé (6048 
3796) x 22:4 — — 16,735. 
12 
Fg = —(W+W)AG 
axe 
. (6048 +- 7593) x 40.8 
geod 2x 24 
= — 11,595 lb. 
5, fg ae 
on (‘> 5c: OT a ae 
2 24 
The sections of the members will be :— 
BF stress = + 6048 lb., length of strut — 12ft., 
ends fixed, 2/3in. x 2in. x fin. Tr. 
CG stress = + 13,641 lb., length of strut — 12ft., 


ends fixed, 2/3in. x 2}in. x fin. 1r. 

A F stress = — 16,735 Ib. | say, 1/3in. x 3in. 

F G stress = — 11,595 Ib. f x fin. L. 

F C stress = — 5141 lb. say, 1/2}in. x 

fin. L. 

Owing to the length of the ties (about 19ft.), they 
should be suspended about the centre from the 
adjacent purlin. 

The section for the struts is determined by the 


limit of Le $.62; al 
R 1 


2}in. 


If desired the 7r struts may 


be dispensed with and the purlins at these points 
utilised in their stead, the purlins being designed to 
resist the combined compressive and bending actions. 

The reacting force to that in member A F may be 
resolved into three components, 7.e., one (R) acting 








620 


THE ENGINEER 





June 13, 1918 





— 





laterally —across the gable— from eaves to eaves, 
one (R') acting longitudinally—along the eaves— 
from end to end, and the other vertically, the position 
coinciding with the centre of the corner stanchion. 
The last force will be amply provided for, and the 
effect may be ignored. Reaction R will equal stress 


in AF x AC _ 16,735 x 90. — 12,305 Ib, and 
AG 40.8 

the nature of the stress in the resisting member will 
be compressive. This member will be of 7r section 
composed of 2/3in. x 2in. x }in. angles, and as the 
thrust in this member is taken up by the diagonal tie in 
the gable—between the corner and first intermediate 
stanchions—its length will equal the distance between 
these stanchions. If desired this strut may be dis- 
pensed with and the gable rail utilised, the latter 
being designed accordingly. Reaction R' will equal 

aT re, 2 a 

stress in AF x AG 16,735 x a 9844 Ib., 
and the nature of the force will be compressive. This 
member will also be of 77 section 2/5in. x 2in. x jin. 
angles, and the length will be that between the corner 
stanchion and the first side stanchion. This member 
may also be dispensed with by utilising the eaves 
rail or purlin, or both, providing the stress is allowed 
for. 

Gable braces.——These braces extend diagonally 
across the first gable panel at each corner of the 
building, as shown on Plate A. The functions are : 

(1) To transmit the end wind force from the afore- 
mentioned struts to the foundations. 

(2) To prevent distortion in the gable due to the 
action of the roof wind force acting on the first 6ft. 
length of the building and to transmit such force 
to the foundations. 

(3) and (4) As described for roof bracings. 

The total force to be resisted is of a tensile nature, 
and the amount may be assumed with safety as due 


to (1), and will equal 12,305 x cad = 20,508 Ib., which 


will be resisted by a 3}in. x Hin. flat. 

Side braces.—These braces extend diagonally 
across the first side panel at each corner of the building, 
as shown on Plate A. The functions are somewhat 
similar to those for the gable braces, and the section 
may be the same, i.e., 34in. x fin. flat bar. 

Sag rods.—These are provided to the side and end 
rails and to the roof purlins, as before described, the 
length being equal to the distance between the 
adjacent rails or purlins. In the sheds under dis- 
cussion the maximum tension is that in the top gable 
rod, 7.e., about 851 lb., and for practical reasons the 
rods will be 3in. diameter, screwed at each end and 
provided with nuts for securing to the rails and 
purlins. 

Foundations.—The design of the foundations is 
governed by the nature of the ground and by the 
forces to be resisted. For the purpose of this article 
the safe allowable pressure for the earth will be taken 
as 3 tons per square foot for types (2) and (4), and 
1 ton per square foot for type (3). 

Side foundations, Type 2.—The forces to be resisted 
by the side foundations are :— 

(1) The horizontal component of the roof wind 
force (H.N.) 

(2) The vertical component of the roof wind 
force (V.N.). 

(3) The side wind force (H.P.*). 

(4) The weight of the roof (W) and of the side (W’). 

The moment due to forces (1) and (3) is resisted by 
two forces, one force acting on the windward side and 
the other on the leeward side of the foundation. 
The bottom portion of the stanchion is embedded in 
concrete, and the latter acts as the medium in equalis- 
ing the effect of action and reaction. The lateral 
forces acting on the stanchion tend to overturn the 
concrete block, such tendency being resisted by the 
earth on the leeward and windward side. The 
pressure on the leeward side varies in intensity from 
zero at the bottom to a maximum at the top, of the 
foundation and the centre of pressure will therefore 
be at a distance down from the top of one-third the 
depth of the concrete. The pressure on the windward 
side also varies in intensity being zero at the top and a 
maximum at the bottom, the centre of pressure being 
situated at a distance up from the bottom of one- 
third the depth of the concrete. 

Assuming the concrete block to be 4ft. deep by 
2ft. 9in. square, then the centre of pressure on the 
leeward and windward side will be lft. 4in. and 2ft. 8in. 
from the top respectively, and the earth pressure may 
be found as follows :— 

Lateral forces = = = 


= 2400 Ib. 

Leverage of H.N. = 20ft. + lft. 4in. = 21ft. 4in. 

Leverage of H.P.* = 10ft. + lft. 4in. = 11ft. 4in. 

Total overturning moment = (1485 x 21ft. 4in.) 
+ (2400 x I1l1ft. 4in.) = 58,880 foot-pounds. 

The vertical forces act through the centre line of 
the stanchion, and have a leverage equal to one-half 
the width of the concrete block. These forces counter- 
act the overturning effect of the lateral forces by the 
extent shown hereafter. 











Ps 





1485 lb., and 


Force (2) = :7 V.N. = 4541 
Force (4) = W + W' = 4368 
Weight of concrete, say = 3400 


Total = 12,309 lb. 


Resisting moment = 12,309 lb. x 1ft. 4$in. = 16,927 
foot-pounds. 
The total overturning moment to be resisted by tho 
earth will therefore be :— 
58,880 — 16,927 = 41,953 foot-pounds. 


as 4 41,953 . = 
Windward reaction = —— == $1,465 lb. 
lft. 4in. 
Leeward reaction = 31,465 + 1485 2400 
= 35,350 lb. 
Area of earth in contact with concrete = 4ft. 


X 2ft. 9in. = 11 square feet. 

Mean pressure = 35,350 — 11 = 3214 lb. 

Maximum pressure = 3214 1b. x 
which is within safe limits. 

The effect of the vertical forces (2) and (4) is to 
put pressure on the earth in contact with the base of 
the concrete block, such pressure being equally dis- 
tributed over the whole area, the amount being 
12,309 lb., and as the area of the base is 7-56 square 
feet the pressure will be 1628 lb. per square foot, 
which is well within safe limits. 

The size of block (4ft. deep x 2ft. 9in. square) 
will therefore be suitable, and the stanchion will be 
embedded for a depth of 3ft. to 3ft. 3in. 

Side foundation, Type 3.—The base of the stanchion 
being assumed as pin jointed, then the moment of 
the wind is resisted by the transverse frame; con- 
sequently the only forces acting on the foundations are 
the shearing force and the vertical force. For this 
type the safe earth pressure is assumed as 2240 Ib. 
per square foot—the design of shed being adopted for 
use on bad ground—the dimensions of the concrete 
block will be determined as follows :— 

Shearing force = 4777 lb. 

Leeward area = 4777 — 2240 = 2: 
(friction being ignored). 

Vertical forces = 

Weight of concrete block (2ft. x 2ft. 
x lft. 3in.) = 
Vertical forces = 


6428 lb., 


ad 
2 


—_— 


square feet 


560 Ib. 
8087 Ib. 


Total = 8647 lb. 


Area of base = 8647 — 2240 = 3-86 square feet. 

The size of block assumed, i.e., 2ft. x 2ft. x lft. 3in. 
will therefore be ample. If the stanchion base rests 
on the concrete foundation the bolts forming the 
connection should be proportioned to resist the above 
shearing force. 

Side foundation, Type 4.—The procedure for this 
type is similar to that described for Type (2). The 
lateral forces are :— 

(1) Lateral force at point of contraflexure in 
stanchion = 3443 lb. 

(3) Lateral force on portion of stanchion below 
point of contraflexure = 1800 Ib. 

Assuming the concrete block to be 3ft. 6in. deep by 
2ft. 6in. square, the centre of pressure will be Ift. 2in. 
and 2ft. 4in. down from the top for the leeward and 
windward sides respectively ; therefore the leverage 
for 

Force (1) = 7ft. 6in. +- Ift. 2in. 
and for 

Force (3) = 3ft. 9in. + lft. 2in. 
and the overturning moment will be 

(3427 x 8ft. 8in.) + (1800 x 4ft. Llin.) = 38,551 
foot-pounds. 

The resistance offered by the vertical forces will be 

Vertical forces = 7947 Ib. 
Weight of concrete = 2450 lb. 


= 8ft. 8in., 


= 4ft. llin., 


Total = 10,397 lb. 

Resistance = 10,397 x Ift. 3in. = 12,996 foot- 
pounds. 

Total moment to be resisted by earth = 
— 12,996 = 25,535 foot-pounds. 

Windward reaction= 25,555 — lft. 2in.= 21,895 lb. 

Leeward reaction = 21,895 + 3427 + 1800 
= 27,122 lb. 

Area of earth = 3ft. 6in. x 2ft. 6in. = 8-75 square 
feet. 

Mean pressure = 
square foot. 

Maximum pressure = 
square foot. 

The vertical force is 10,397 lb., the base area 6-25 
square feet, and therefore the pressure per square 
foot = 1664 lb. 

The earth pressures are within the safe limit, and 
the size of block adopted, 7.e., 3ft. 6in. deep by 2ft. 6in. 
square, is suitable. The stanchion should be em- 
bedded for a depth of about 2ft. 9in. 

It should be noted that in using foundations of 
Types 2 and 4, that there is a tendency for the earth 
to be squeezed upwards unless prevented by flooring, 
or the earth is of a firm nature. If such a failure be 
possible, then adopt ‘ype 3, or consider the base as 
partially fixed only. 

Gable foundations.—The procedure for these founda- 
tions is similar to that for the side foundations for 
Type (3). The forces to be resisted are the same for 
all types, i.e., the vertical force due to deadweight 
and the shearing force due to wind. Taking the 
centre stanchion for the maximum loads, these will be 

Vertical force, say, 5190 lb. 
Wind reaction, say, 5062 Ib. 

For an allowable pressure of 6720 lb. (Types 2 and 4) 
the concrete block would do lft, cube, but for prac- 
tical reasons the block will require to be 2ft. x 1ft. 6in. 





38,551 


27,122 + 8-75 = 3100 lb. per 


3100 x 2 = 6200 lb. per 





x lft. 6in. deep, and this size will be suitable for the 


—$— 


lower pressure of 2240 lb. adopted for Type (3 
The stanchion base should be embedded about 9i 
to resist the shearing force. 

The foundations are all shown on Plate A. 

Sheds of multiple bays.—The application of the 
theory of structures as before described for single 
bay sheds is somewhat similar for sheds having two 
or more bays. The cardinal point to be considered 
before the reactions can be determined is that of the 
distribution of the lateral forces. If these forces 
can be distributed over the entire width without 
subjecting the bottom chords of the roof principals 
to a compressive stress, then this distribution wil] 


n, 


be the most correct and most economical. [f 
however, the amount of side wind force to be trans. 
mitted through the principal of the windward }ay 
exceeds the tension in the centre tie due to the 
thrusting effect of the vertical load on each hai! of 
-the principal, then the bottom chord of the prin: ipal 


will be in compression, and as the chord will neod to 
have proper side stiffeners (longitudinal ties) and he 
designed as a strut, this arrangement will be un- 
economical. The alternative method will be to |i:nit 
the side wind force transmitted through the principal 
to something less than the tensile force referred to 
above. 

For practical purposes and to facilitate the stan- 


dardising and repetition of the various parts it is 
preferable to proportion the outer bays as if thy 
were single bay sheds and to adopt the same sections 


for the inner bays, and this procedure will not involve 
any great uneconomic use of material. Lf desired, 
as the tendency to distortion is less in the inner tlian 
the outer bays, the stanchions for the inner bays niay 
be decreased in strength or placed further apart 
longitudinally. 

Framed sheds with brick panels.—Although the ty pes 
chosen for illustration have the walls covered with 
corrugated sheeting, the stresses for a shed having 
brick panelling between the stanchions may bw 
determined in a similar manner with the proviso 
that as the brick wall will be considerably heavy ivr 
than the sheet covering the resistance to over-turning 
may be utilised and the sections of the principals and 
stanchions decreased accordingly. 








PROGRESS OF ENGINEERING IN THE EAST. 
(By our Special Commissioner. ) 
No. X* 
INDIAN TRADE IN METALS AND MACHINERY 


Or all her Dominions India is Britain’s best cus. 
tomer, and the total trade of Britain with India is 
only surpassed in money value by that with Germany 
and that with the United States. Thus as a com- 
mercial factor in British interest the Indian Empire 
comc¢s third in comparison with all the world and an 
easy first among British possessions. 

1 have always hated statistics, and I do not know 
anyone who would not welcome the invention of an 
instrument which would deduct some approximate 
idea of comparison in simple language from the long 
arrays of figures one must wade through to arrive at 
a doubtful conclusion at best. But Indian statistics 
are the worst I have yet tried to decipher, especially 
those dealing with money values. Not content with 
expressing so many rupees in figures, which divided 
by 15 would mean pounds sterling, resort is made to 
lakhs and crores in describing costs, and the punctus- 
tions of a row of figures to accord with these denomina- 
tions confuse beyond words the mind accustomed 
to the comma after millions and thousands only. I 
found myself not alone in this dilemma, for even the 
Anglo-Indian thinks in British values and to get a 
clear idea must translate Indian money into £ s. d. 

I therefore felt supremely grateful when I first met 
Mr. Freavrick Noel-Paton, the Director of Commercial 
Intelligence in Calcutta, and received from him 
copy of his ‘‘ Review of the Trade of India in 1911-12.” 
In this valuable production the main figures are given 
parenthetically in pounds sterling and the whole 
labyrinth of statistical columns is broken up into easy 
sections. I have said so much on this matter in order 
to draw attention to Mr. Noel-Paton’s office in Cal- 
cutta that full advantage may be taken of it by those 
wishing for information. Here are some 150 clerks 
engaged in working through every avenue of Indian 
trade, and little or no use is made of the net result, 
because few outside the Government departments 
know of the existence of the office. Besides, Mr. 
Noel-Paton is a business man, and his ultimato 
tabulations are such as can be understood at a glance, 
even by an engineer without the brain-racking usually 
accompanying a more or less futile investigation. 

Indian trade in metals and machinery naturally 
concerns this article, and, of course, where and how 
that trade is to be participated in. In the year 
1911-12 the total importations of iron and _ steel 
represented in bars, sheets and plates, including 
galvanised and tinned sheets, angles, beams and pipes 
and tubes, amounted to 684,042 tons as against 
642,751 tons in the preceeding year. Of this 59-6 
per cent. came from the United Kingdom and the 
balance of 41-4 per cent. from Germany and Belgium. 
In the previous year Britain’s share was 60-3 per cent. 
It is remarkable that while the quantity of iron from 
the United Kingdom advanced from 217,847 to 
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950.675 tons that from Germany only increased by 
994 tons. In steel Britain’s share showed a small 
decline and Germany’s a small advance. 

In two items Britain practically holds the market. 
Galvanised sheets show a total of 161,789 tons, of 
which the whole excepting only 1281 tons came from 
the United Kingdom. Tubes and_ pipes totalled 
83.434 tons of which only 309 tons came from foreign 
eountries. In bars, on the other hand, Britain comes 
far behind with a total of 18,883 tons against Germany 
and Belgium with 124,204. The : other items are 
almost equally divided between Britain and her two 
competitors—Germany and Belgium. 

It is worthy of note that the average valuo of sheets 
and plates imported from Belgium and Germany 
only rose from 7s. 6d. to 7s. 7]d. per cwt. during the 
preceding year, while British sheets and plates fell 
from lls. 7~:d. to 11s. 6}3d. Evidently the price of 
the continental article is only two-thirds that of British 
make, 

Here it should be noticed that there are already 
two companies producing pig iron and rolling sections 
to British standards in India—the Bengal Iron and 
Steel Works and the Tata Iron and Steel Works, both 
The local market has so far readily 
absorbed the product of these concerns. The pig iron 
js spoken of as equal to Scotch quality. Tho struc- 
tural shapes compete favourably with those im- 


in Bengal. 


ported, It is proposed to cater for the local demand 
in steol rails, Coal and iron ore are plentiful in the 
vicinity. 


Tho following is an analysis of Tata pig, steel and 
ore > 
Analyses of Pig Iron. 


Silicon Manganese Phosphorus Sulphur. 
No. 1 2.50 and over 1.25 to 1.50 .25to .35 .025 


No. 2 2.00 to 2.50 2 *. .03 to .035 
No. 3 1.50 to 2.00 a oo -035 to .05 
No. 4 1.00 to 1.50 a ae under .04 
Basic under | per cent o Pr under .04 


Analysis of Steel (Average). 
Carbon .25 to .30; Mn. .50 to .60; Phos. .03; Sulphur .02. 


Analysis of Iron Ore (Average). 
Fe, 62 per cent.; Sulphur .04 ; Phosphorus .08 ; Si .025 per cent. 


The Tata works are thoroughly well equipped with 
every modern appliance, and only native labour with 
European supervision is employed. All this makes 
for cheapness of production, and as the demand for 
rails is in itself a big item it might be well worth while 
for the British maker to turn his attention to Bengal 
as a field for the investment of capital in new works. 
With coal and iron ore and cheap labour the Indian 
market should soon be supplied with the Indian 
article, and Messrs. P. and W. Maclellan, of Glasgow, 
and Messrs. Tata, of India, are to be congratulated 
on the suecess of their enterprise. It will, of course, 
be many years before the Indian market for steel and 
iron is closed to the foreign producer, but it must 
ultimately be so, and it will not be cause for great 
wonder if Indian works do not yet make a bid for the 
markets of the countries from which India, per force, 
now draws its supplies. ; 


MACHINERY. 

There has been a persistent decline in the value of 
machinery imported since 1909, which was a high- 
water mark year, but there are now signs of a recovery. 
The value of last year’s importations was £2,838,100, 
a falling-off of £315,500 as compared with the previous 
year, Textile machinery hdlds the first place with a 
total value of £905,400, the smallest recorded since 
1906. This is mainly owing to depression in the jute 
trade at Calcutta, for Bombay, which depends on 
cotton actually shows an increase. The annual 
value of mining machinery and steam engines im- 
ported is about half-a-million pounds. Electrical 
machinery is gradually asserting itself. The value 
of the last year’s imports was £266,700—the best on 
record, 

Railway plant and material and Government stores 
are not represented in the foregoing, for they make a 
formidable item reaching the total of £7,000,000. 
There has been a steady decline in this since 1908, 
with the result that traffic is congested for the want 
of rolling stock, and the country is in need of branch 
lines to deal with its products. 

Roughly, then, there is a trade in metals and 
machinery of about 17 million pounds value per 
annum, of which probably not less than 85 per cent. 
is bought from the United Kingdom. It may be 
taken as certain that for the next few years there will 
be a rapid increase in the value of imports in these 
lines. The Government railway estimates for locos., 
carriages, wagons, and rolling stock generally for 
1913 is five millions, and even this will not suffice, for 
every railway is run down to the last point, and there 
is a general outery against the want of facilities for 
carrying goods. The probability is that 7 millions 
will be spent in rolling stock annually for the next 
five years, and that the bill for new permanent way 
will be correspondingly increased. 

The jute trade has had a considerable set back, 
but is not likely to vary much in the future. Bengal 
has a natural monopoly in jute, no other country 
being capable of producing it in any quantity, and it 
may be considered that it has now settled down to 
its circumscribed task, supply and demand _ being 
balanced. There will be the constant demand for 


nothing further. Bombay, on the other hand, is 
experiencing a greatly increased demand for its 
cotton goods, and as the natives of India now demand 
the native article there seems every reason to look 
for increased capacity for production. Indeed, 
meny mills are already enlarging and adding to the 
number of spindles and looms. The advent of 
metered electricity which is expected by the end of 
this year will give a fresh impetus to this large 
industry. The waste of power is at present great. 
In some cases engines much too large for their work 
were put down, and they are lazily hanging on their 
centres, wasting energy for sheer want of work. 
All this will be changed when separate or two-loom 
motors are installed, and vast economy effected, 
which will cheapen and further popularise the pro- 
duction. 

Coal and iron ore are on the verge of being exploited 
on a large scale. The cement and other kindred 
industries are springing up. Machinery for these, 
and also for new harbour works already in hand, will 
be called for in the near future. 

The first demand will be for electrical machinery. 
Bombay will soon be supplied with current at the cost 
of -55d., just over a 4d. per unit, including the supply 
and maintenance of motors. This figure is based on 
a 10 hours day, and when it is necessary to run for 
twenty-four hours the price should come down con- 
siderably. This will give an impetus to trade in 
electrical material in Bombay, and will set the pace 
for other cities and districts. A demand has also sprung 
up for small gas and oil engines. The native was 
suspicious of these for a long time, but recent success- 
ful installations have appealed to him. To enable 
makers to judge for themselves of the class of pro- 
ducer required an analysis of the Bengal coal is given 
below. The annual production is over 12 million 
tons, of which 3 per cent. is exported. 


JHERRIAH COAL SEAMS. 





13. 14. 
Seam. No. | 17. eae | wis ese | ve 
| Semet- Otto- Semet- | Otto- 
Solvay. | Hilgen- Solvay. Hilgen- 
| stock. | stock. 


Analysisof coal) Unwashed Unwashed | Washed Unwashed) Washed 


Moisture | 0.95 0.87 | 0.50 1.01 0.49 
Volatile ..| 30.80 | 27.61 | 26.72 | 28.09 | 28.13 
Fixed carbon 56.30 54.60 | 62.95 58.78 | 62.67 
Ash ois! cay JMICGS 10.92 | 9.83/ 12.12 | 8.71 
Sulphur --| 0.70 0.45 | — 0.48 | — 
Yield of Coke. 
ewts. to the cwts. to the ecwts. to the 
ton. ton. ton. 
Seam. 2s 3. es «6 ns) epee ear ast 
Semet-Solvay <> os S83 Me cs ss 
Otto-Hilgenstock. . -_— as ae MO as «oo 3Ou6 
Analysis of Coke. 
Seam No. a eee ~~ «<< SE sat ae, ae 
Meter... «. O2e ..°.. OFF .. .- O08 
Wome... 3. CO sc EY ws ss TD 
Fixed carbon .. 79.30... T2500 2 81.08 
Res ka ox RR, “5s TOG a2 s« Beate 
i oy a Oe! re 
Phosphorus .. 0.00 .. .. O198 ... ., O56 


No. 17 seam No. 13 seam No. 14 seam 


By -products. (Semet- (Otto- (Otto- 
Solvay). | Hilgenstock). Laboratory ). 
Tar, percent. .. 3.15 Se 3. 1s OOS 
Sulphate of 
ammonia, per cent. 0.899 .. .. 1.615 ..  .. 1.36 
Benzine, lb. perton 8.64 ..  .. 18.7 ue. ve ee 
Gas, cub. ft. per 
ton eae: Oe as 3 SR. .. Se 
Analysis of Refined Gas. 
Seam No. oa, eee ve oe ES aa’ ee 
i eee | eee 
MAS cs len sa SPER <3 soe) RRO oe oe 
O s as ac One <: << — os é< Ve 
Pee ad (sao Selene oe: we MO” co 5s RT 
2 ee | ei A 
COR THIS: i. 0288. oo WMO. 4. TR 
peace. <3 Ree tae fc OO 8k (ee, ee 
Calorific value, 
B.Th.U. pere.f. 533 ce ce eee 566 


There is also a growing market for motor cars, and, 
fortunately, the English car is favoured in India. 
There are, however, a goodly proportion of French 
cars and some American. The roads are good, and 
there are few hills. Indeed, Calcutta and Bombay 
are practically flat towns, and India is not a hilly 
country. Simplicity of design and ease in driving 
should be aimed at, as the native driver is almost 
universal, and he is not much to be depended on in 
time of trouble. Petrol is cheap, owing to close 
proximity to Burmah. The foregoing should give 
a general idea of the Indian market and of its possi- 
bilities in the near future, and it now remains to 
endeavour to show how advantage may be taken of it 
by the British manufacturer. 

First, about the Government and railway material. 
Tenders for these are called for in London principally 
through various consulting engineers. A good deal 
may be done on this sids by demonstrating the 
suitability of goods to the resident engineers or loco. 
and carriage superintendents, but, while they may 
recommend, they do not specify. They are even chary 
of recommending that goods be bought from any 
special firm, and this is not to be wondered at when 


by even subordinate officials in private institutions. 
Men of clean hands naturally keep clear of any cause 
for suspicion, and small blame to them if sometime 
they prefer to put up with unsuitable appliances 
from such a laudable motive. Firms not on the 
tender list should make inquiries at the Home-office, 
or at the offices of the various railway companies, 
which are all in London. The consulting engineers 
in London ultimately decide on tenders, or rather the 
Government or the companies boards on their advice. 
All this business is done in London, but representa- 
tions from India have their due weight ; therefore, 
while matters should be followed up in London, they 
should be initiated -in India, and this can be done 
either by sending out a traveller or appointing local 
agents. And now about the 10 million pounds odd 
annually spent apart from railways and Government 
contracts. Every firm wishing to participate in this 
trade should have local agents. The business is 
mainly done in Bombay and Calcutta, in almost equal 
proportions, and there are many agency firms in 
these cities of high repute and first-rate ability. 
There is one weakness in some, and perhaps most, 
of these agency houses—the lack of qualified engineers 
who can draw up specifications and make estimates on 
the spot. They are mostly composed of business men 
who have influential connections, and who do not 
devote themselves specially to engineering matters. 
Some of the best British firms soon realised the posi- 
tion, and sent out men from the works to be in the 
agent’s office, and these firms do the bulk of the 
business in machinery. 

It is useless, in all save a few cases, to think of open- 
ing independent offices, for if an agency house finds 
that it requires a number of non-competing agencies 
for.machinery while carrying on business in other lines, 
in order to exist, how cana firm strange to the position 
with only its own productions to market hope to 
succeed ? Again, if an agency is given to a house 
holding a number of others and busy with many 
concerns, it is apt to be neglected unless a representa- 
tive of the maker is on the spot. Travellers should 
be sent out with the object of educating the users and 
agents in some particular matter, as orders are seldom 
secured save by local representatives. And this is 
reasonable at such a distance, for, should goods be 
bought by private firms, by indent on the maker the 
purchaser has no redress in case of dissatisfaction. 

The question of stock arises in the case of articles 
in daily demand, and for renewals. If a firm decides 
to enter a market it cannot expect the agent to take 
the whole risk. Some firms have insisted on the 
agent purchasing, say, a show car or a stock suction 
gas plant before the article was known in the country. 
Almost invariably the demand causes negotiations 
to be broken off, and other firms less exacting get the 
benefit of local influences and succeed in gaining a 
footing. The foolishness of such a course should 
be apparent. If an agent were able to do such things 
for all the firms he represented and carry stock equal 
to the requirements of an extensive and varied market, 
he would have little necessity to remain in the business 
and put up with the heat and discomfort of Indian 
life, for no European wishes to remain there longer 
than he must. 

The tariff of India has one strange. feature. All 
cotton goods made and sold in India are taxed at the 
rate of 3} per cent. in order to prevent undue com- 
petition with the article from Lancashire. As a matter 
of fact, there is no competition at present, as quite 
a different class of goods is made in India from that 
produced in England. Still, the tax remains. The 
mill owners, of course, consider this unjust, and, on 
the face of it, it certainly appears hard. 

I have mentioned the Department of Commercial 
Intelligence conducted by Mr. Noel-Paton. I made 
inquiries there whether anything was done specially 
to assist the British commercial traveller, but found 
there was no consideration for him beyond what was 
common to all nationalities. I made the same 
inquiries at various quarters with the same result. 
Being a British Possession, India, it appears, can do 
nothing in special for British subjects who wish to 
push the sale of British goods. The Consuls of other 
countries which compete with British wares make a 
point of getting information which will assist their 
countrymen in selling their products, and in this 
respect there is a decided advantage in not being 
British. It is the same all over the Colonies and 
Dominions. It may be argued that the British sub- 
ject has equal advantages where other Governments 
exist, but as there are few Colonies with any con- 
siderable trade not governed by his own people 
he is at a disadvantage all round. Something might 
be done to put the Englishman on an equality with 
his competitors in this very important matter. It 
has been suggested that the Board of Trade should 
open an office in every important town of the British 
possessions where men from the home country would 
be told how and where it was possible for them to do 
business. If only one man were sent to Calcutta, 
for instance, and accommodated with an office next 
Mr. Noel-Paton’s office, he could get all the informa- 
tion of that office and put it into shape for the purpose 
named. He could supplement it by private inquiries 
and be able to give at least the same information that 
his foreign competitor receives from his Consul. 
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SAND CEMENT. 


Ir has long been known that whilst the addition of 
fine material to mortars results in a loss of strength, 
this loss is to some extent inversely proportional 
to the fineness of the material, and if the material is 
sufficiently fine there is no loss. The fine grinding 
of the materials used for plastering has not only 
the effect of producing a mixture which can be given 
& smooth surface, but also gives us a plaster with a 
good tensile strength and a strong surface. In a 
great many cases a mortar of a given strength could 
be produced at a lower cost if a litfle more money were 
spent upon the grinding of the materials, because a 
smaller quantity of the active ingredient of the 
mortar would then give equally good results. In 
the case of Portland cement mortar it is known that 
the addition of clay in proportions varying from 
5 to 15 per cent. reduces the strength hardly at all, 
and may even slightly increase it. Doubtless the 
amount of clay which may be added without reducing 
the strength of the mortar depends a good deal upon 
the fineness of the particles. In order to obtain a 
waterproof concrete it may be allowable to add clay 
in a proportion which in the particular case will some- 
what reduce the strength, but it is probably always 
an economy in such cases to use very finely divided 
clay, since, whatever the strength required of the 
mortar, that strength can be obtained with a smaller 
quantity of cement if the clay be very finely divided. 
Similarly as regards the sand. It is no doubt an 
advantage to use sand containing a considerable 
proportion of fine material, though it may be neces- 
sary to have also considerable proportions of large 
grains, and some proportion of quite coarse grains. 
Engineers who work in places where the sand for 
concrete is derived from the beds of streams, and 
especially of occasional torrents the beds of which are 
usually dry, often find it advantageous to use the sand 
just as it comes from the bed of the river, and they 
may even use from other parts of the river bed 
the mixed shingle and sand which Nature has already 
sorted into sizes which fit with the minimum of voids. 

There are three ways of looking at the fine material 
in the sand. We may regard it as so much inert 
matter, which, by reason of its fineness, exerts a 
minimum of disturbing effect in the relations between 
the live ingredient and the dead ingredients— 
&@ minimum, that is, of such effect in proportion to its 
value as a filler amongst the larger grains and its 
value as adding to the volume of a shilling’s worth of 
concrete. Alternatively, we may regard it as an 
ingredient of the live element, a part of the cement 
itself. The advantages of using a silicious binder for 
limestone road crusts are sometimes held to include 
8 gain of strength through chemical action. Now such 
chemical] action depends a great deal upon the fineness 
of the particles of silica. It may not be necessary to 
provide a proportion of such an ingredient as lime or 
a lime compound, free of other chemical alliance, 
in order to obtain such an effect, since there may be 
some solution and re-crystallisation of the silica 
itself which will result in a gain of strength, a change 
from a powder to a crystallised network interlaced 
with the other materials. Under favourable conditions 
such an effect may be produced slowly in a road crust ; 
in mortars it may occur during setting, and possibly, 
for crystals can grow, for some time afterwards. 

Even if they are familiar with these ideas, engineers 
who have not followed the recent work of the United 
States Reclamation Service may be surprised at the 
results which have been obtained by that department 
with mixtures of Portland cement and finely ground 
sand. In building the Arrowrock Dam, at a place 
where the price of cement is high, the department has 
been using instead of Portland cement a half-and-half 
mixture of Portland cement and sand, or granite, 
ground together to a fineness approximating to that 
of Portland cement. The tests made amply justify 
the employment of this material. One comparison 
of the tensile strengths of briquettes showed that the 
sand-cement had a strength after seven days of 
219 lb. per square inch, against 266 Ib. for the Port- 
land cement briquettes. After three months the 
respective figures were 397 Ib. and 425 Ib., and after 
six months 423]b. and 482lb. After one year the 
sand-cement was nearly as strong as the pure cement. 
After two years the figures were, however, 423 lb. 
and 496lb. After three years the sand-cement was 
the stronger, and after five years the strength was 
444]b. per square inch, against 404 Ib. for pure 
cement, a very remarkable result. Tensile tests 
were made with 1 to 3 mortars, the proportions of 
blending material (fine granite) ranging from 0 to 70 
per cent. There was no considerable loss of strength 
at any period—seven days, twenty-eight days, three 
months, six months, one year—until the proportion 
of blending material reached about 50 per cent., 
and the 40 per cent. blend gave results considerably 
better than those with pure cement. 

Similar results were obtained in compression tests 
with 2in. cubes of the same mortars, and up to twenty- 
eight days. For longer periods the critical point 
seems to occur with a lower percentage of blending 
material than in the case of tensile tests, but the only 
proportions given in this case are 0, 30, 50, and 70, 
against 0, 30, 40, 50, 60, and 7€ per cent. in the tensile 
tests. 

The cost of Portland cement at Arrowrock was 





2.36 dols. per barre!, while the mixture cost 1.85 dols. 
Since the cost of the granite for one barrel of the blend, 
delivered to crushers, was 0.92 dol., it is clear that in 
many cases the mixture could be made much more 
cheaply. It was found that sand-cement concrete 
set more slowly than ordinary Portland cement 
concrete, and that its slowness in hardening was very 
marked. The material is also being used in the 
Elephant Butte Dam. 

It may be suggested that results obtained by using 
very fine material as an ingredient in coment point to 
the existence of some action in addition to that of 
normal chemical combination. Chemical reaction 
alone does not seem fully to explain the virtues of 
the brick dust in surki mortar, the volcanic ash in 
Italian mortars, or of finely divided clay when added, 
not to lime, but to Portland cement, a material sup- 
posed to be complete in itself. Still less does it 
explain the virtue of finely ground sand or granite 
when added to Portland cement. If the material 
were made into a paste by itself, or as a mortar for 
concrete, we might believe that the simple cohesion 
of very fine particles provided considerable tensile 
and compressive strength, but this explanation 
does not fit the case of a mortar which sets with a 
strong chemical reaction and in which the substance 
in question is only one ingredient mixed with cement 
and with the finer particles of the sand. A more 
probable hypothesis is that a chemical action takes 
place between one grain and its neighbour, a slow 
change and interchange of partners amongst the 
molecules, tending to create a crystalline network. 
It would seem worth while that this idea should be 
followed up by experiment, for if the hypothesis be 
sound it should be possible to use very large propor- 
tions of the blending material in the case of concrete 
which would not be heavily loaded until long after 
being made ; in such a case, for example, as that of a 
large dam or the piers of a large-span bridge. The 
tests made by the United States Reclamation Service 
throw some light on this point. Taking the tensile tests 
with one of blended cement to three parts of sand, 
we find that the 30 and 40 per cent. blends gave similar 
results in the seven days’ test, but the latter gave the 
better result after twenty-eight days and after three 
months. At seven days the 70 per cent. blend gave 
156 lb. per square inch, against 330 lb: for 50 per 
cent. and 374]b. for 30 per cent. material. The 
difference was considerably less after twenty-eight 
days. After three months the 70 per cent. blend gave 
a strength of 266 lb. per square inch, against 460 lb. 
for the 50 per cent. and 467 lb. for the 30 per cent., 
the pure cement giving 461 lb. After this period the 
30 per cent. blend—one of blend to three of sand in all 
cases—gave 499]b. at six months and 494 lb. at 
twelve months. The 50 per cent. blend gave 452 lb. 
at six months and only 410 lb. at twelve months. 
The 70 per cent. blend, on the other hand, gave 320 lb. 
at six months and 335 lb. at twelve months, the pure 
cement giving only 408 lb., or much less per unit of 
cost. Even in the compression tests, in which the 
70 per cent. blend gave a strength at twelve months 
less than half that of the 50 per cent. blend and about 
one-third that of the 30 per cent., the gain in strength 
was considerably greater for the first than for the 
two others. 

The slow setting of this blend is a feature of much 
importance. In several classes of engineering work 
the relatively rapid setting of even the slowest 
setting Portland cement concrete causes stresses so 
great that a considerably weaker concrete which set 
slowly would, under the working load, be stressed to a 
smaller proportion of its breaking load. This is 
especially the case with large masonry dams, the 
lower courses of which adjust themselves while setting, 
or before setting, to a shape which will not be their 
shape after the rest of the dam has been built upon 
them. The dam as a whole is therefore less fit to 
receive the water load than if it had been built with a 
very slow-setting concrete. Computations giving 
some idea of the preliminary stresses due to rapid 
setting of the concrete can be made in specific cases, 
and the relative values of different cements may then 
be estimated. 

In the construction of the Los Angeles Aqueduct 
large use was made of cements similar in nature to 
Puzzolana cements, and very good results were 
obtained—see ‘* Proceedings’? of the American 
Society of Civil Engineers, March and April, 1913. 
The Californian ‘“tufa’’ used—more correctly 
described as “ tuff’’—is regarded as an unaltered 
voleanic rock which has been thrown down in water 
and comminuted and has been partly consolidated 
by pressure. Professor Eakle described it as being 
not strictly a fresh rock: “ The original more or 
less glassy base has become devitrified, a portion of 
the alkalies leached out, and the tuff is considerably 
hydrated. The alteration has, however, been more 
in the nature of an incipient kaolinisation and sili- 
fication producing a hardened stony base, as shown 
by the gritty powder, so the value of the rock for the 
use you (Mr. Lippincott) make of it has not materially 
suffered by the slight change.” Professor Eakle 
further expressed the opinion that the Los Angeles 
experiments and those of the German cement users 
“seem to prove conclusively that such rocks do not 
act as adulterants, but, on the other hand, produce a 
better and stronger cement if properly used.” It 
may here be pointed out that an analysis of the tuff 








showed it to be similar to German trass, while some 





ES 
of the local clays employed were more like Italian 
puzzolana. It may also be remarked that in Italy 
puzzolana is not used only as an ingredient which 
plays, in combination with lime, a part similar to 
that played by “ surki,” or finely ground brick dust 
in Indian mortars, but it is also employed as a mixt ure 
with Portland cement. Professor Luiggi has go 
employed it since 1888. 

We must not digress in order to discuss the question 
whether the great reduction of the proportion of 
lime in such blends could be effected in the manufac. 
ture of a single product such as a modified Portland 
cement ; nor will we here consider the nature of the 
reactions which take place when, in one case, we add 
tuff to lime, or, in the other case, to Portland cement. 
Keeping to our main point, we will consider some of 
the results of the Los Angeles tests as pointing to the 
development of cementing properties in the added 
material, or, alternatively, to reaction with the silica 
of the sand used in making the mortar. As already 
suggested, either development may, in the absence of 
affinities tending to produce new combinations, }o 
nothing more than a change such as will produce a 
crystalline network out of an amorphous mass of 
grains of tuff, or of tuff and sand. Possibly the tut, 
or other material, by holding back the setting of the 
cement itself, and giving the sand time to join in the 
changes that take place, may produce a mass of 
hardened mortar which is stronger than that made 
with cement alone, because the sand grains, instead 
of forming the aggregate of a micro-concrete, are, as 
it were, molten into the network, forming a kind of 
artificial) porphyritic rock. We need not, on this 
hypothesis, suppose that the mass of any grain 
of sand is in any way altered, but only that there has 
been sufficient readjustment of the molecules of its 
surface to dowel it into the network of cementing 
material. 

The tests we have now to consider were made with 
mortars of blended cement and sand. The cement 
used was in every case “‘ monolith’’ cement, and the 
material blended with it was tuff. Monolith cement 
has approximately the following composition :- 
Silica, 25 per cent.; alumina, 5.5 per cent.; iron oxide, 
2 per cent.; lime, 63 per cent.; magnesia, 1.8 per 
cent.; sulphur trioxide, 1 per cent. The fineness 
through a 200-sieve is about 80, or through a 100-sieve 
about 94. The specific gravity is 3.12. 

A blend of equal parts by volume (60 per cent, 
and 40 per cent. by weight) of this material with tuff 
(Fairmont tufa) was made into a mortar with 3 parts 
of sand, and tests of the briquettes gave the following 
results :— 


Age. Ib. per square inch. 
Three days ° ia ea as se. 
Seven days ee eo ere 
Twenty-eight days... .. .. .. .. 388 
py ee ee a ee er ne. | 
Six months een Sh ae eet Se oe 
Twelve months A) ewes - ee. Le 
One year 319 days... .. .. .. «.. 565 


This series shows a steady rise of strength with age. 

Another set of tests was made in order to find the 
effect of increasing the proportion of tuff in the blend, 
the cement used being “ monolith” and the tuff 
being that from the monolith quarries. It contains 
about 69 per cent. of silica, 2.5 per cent. of iron oxide, 
11.4 per cent. of aluminium (?), 1.8 per cent. of lime, 
and 3 per cent. of magnesia. The proportions of 
tuff were 55, 60, 70, 75, 80, and 85 per cent. At 
three days the first blend was very much the strongest, 
85 lb. and 90 1b. per square inch against 30 lb. and 
35 lb. for the 60 per cent. blend—a remarkable result. 
The 70 per cent. blend gave results as good as those 
of the 60 per cent. blend, but the others were 
much behind in strength. The seven-day tests 
gave somewhat similar results as regards the first 
three blends, the 55 per cent. blend giving a strength 
of about 205 lb. per square inch and the 60 and 70 per 
cent. about 100 1b.;° but the strengths of the three 
others had risen sharply to values between 70 Ib. and 
80 lb. At twenty-eight days, however, the 85 per 
cent. blend showed an increase of strength to 90 Ib. 
only (from 70 lb.); while the 80 per cent. had doubled 
its seven days’ value, the 75 and 70 per cent. had nearly 
trebled, and the 60 per cent. fully trebled in strength, 
the last-named now standing at 300 lb. and 310 Ib., 
against 335 lb. and 345 lb. for the 55 per cent. blend. 
The value for the 60 per cent. blend at three months 
is given as 460 1b. and 435 1b., which is, possibly, 
a misprint for 360 lb. and 335 Ib., the 55 per cent. 
being 370 1b., the 70 per cent. 350 1b. and 355 lb., 
and the 75 per cent. 300 lb. and 2851b. The other 
two blends gave notable results, the 80 per cent. 
having reached 255 1b. and 235 1b., and the 85 per 
cent. 140 Ib. and 1101lb. For some purposes, where 
a moderate strength at three months fills all require- 
ments, the 80 per cent. blend would seem to be very 
economical. At six months the 60 per cent. blend 
held first place (390 lb. and 385 Ib.), the 55 and 70 per 
cent. blends giving 330lb. to 3951lb. At twelve 
months the 60 per cent. blend was the strongest, 
the 70 per cent. next, the 55 per cent. some way 
behind, the 80 per cent. next, and the 75 per cent. 
considerably weaker. The results are set out below :— 
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The figures of the whole series suggest that there 
are two sets of reactions, one of which begins after 
the other. They also point to the probability that 
there is a reaction which is independent of the cement. 
There is possibly a more subtle influence at work. 
The presence of tuff in a proportion of 60 per cent. 
and more has a retarding effect greatly in excess of 
that produced by 55 per cent. The final strength 
of the mortar made with a blend containing 60 to 
70 per cent. of tuff is so considerably stronger than 
that of the mortar made with a 55 per cent. blend 
that we cannot assign this difference in strength 
wholly to the virtue of the tuff. The drop in strength 
when we use a 75 per cent. blend is too great to admit 
of such an hypothesis, unless there were here a critical 
proportion of tuff any excess over which is an 
adulteration with inert matter. That this solution 
cannot hold is shown by the behaviour of the 80 per 
cent. blend. Therefore we are led at least to consider 
the possibility that the tuff, by preventing the normal 
setting of the cement proper, the monolith cement, 
reserves it for a more effective reaction, and possibly 
one in which the sand plays a part. Time is necessary 
in order that ordinary lime and mortar may reach 
any considerable strength, and it may be the case 
that the presence of the tuff allows, in the cases now 
being considered, of a reaction between the silica 
of the sand and the basic materials in the cement and 
in the tuff. It is unfortunate that the experimenters 
did not carry out parallel sets of tests—one set with 
the cement blends in the same proportions, but with- 
out sand, and another set with tuff and sand, or with 
the least proportion of cement necessary to hold the 
materials together at, say, twenty-eight days. As 
the 85 per cent. blend had a strength (the mortar) of 
90 lb. per square inch at twenty-eight days, it is 
clear that the limit of experiment in this direction 
was not reached. 








RECENT PROGRESS IN INDUSTRIAL 
PYROMETRY. 


By CHAS. R. DARLING, A.R.C.Se.I., F.1.C., Wh. Ex., &c. 


In THE ENGINEER for February 11th, 1910, the 
author gave a description of a number of new appli- 
ances intended for high temperature measurement in 
the workshop. Most of the instruments then de- 
scribed have since passed into daily use ; but during 
the past three years considerable advances have been 
made, and a number of devices of great practical 
utility introduced. Makers of pyrometers have now 
realised that instruments suited to laboratory research 
are frequently useless for industrial purposes, and 
have therefore devoted attention to the production of 
apparatus requiring the minimum of skilled oversight, 
of a strong and durable character, and of reasonable 
cost. These desirable features have largely been 
realised in connection with pyrometers of all types, as 
will be seen from the descriptions which follow. 


THERMO-ELECTRIC PYROMETERS. 


One of the chief features of recent progress in regard 
to thermo-electric pyrometers has been the successful 
introduction of cheap metal couples as substitutes for 
platinum and its alloys, the cost of which have now 
become almost prohibitive. Advantages other than 
cheapness result from the use of base metal junctions, 
as pyrometers made from them may be more strongly 
constructed, and a more robust indicator used owing 
to the higher E.M.F. developed. The metals used 
depend upon the temperature; thus a junction of 
iron and constantan is quite satisfactory up to 800 
deg. Cent. (1472 deg. Fah.) ; whilst nickel and carbon 
may be used continuously at 1000 deg. Cent. (1832 deg. 
Fah.), and occasionally up to 1200 deg. Cent. (2192 
deg. Fah.). The best results, however are given by 
Hoskin’s couples, which for work over the same range 
as that covered by a nickel-carbon junction, consist of 
a nickel chrome and a nickel copper alloy. By 
replacing the latter with pure nickel, casual readings 
may be taken as high as 1350 deg. Cent. (2462 deg. 
Fah.)—a valuable extension of the range possible to 
cheap metals. ._When such junctions are used instead 
of platinum and its alloys, pyrometers better suited 
in all respects to workshop requirements may be 
produced at considerably less cost. A number of 
academic objections have been raised to the use of 
base metal junctions on the alleged grounds of lack 
of durability and altering value of the E.M.F. on 
prolonged heating. In the former connection it may 
be pointed out that platinum is liable to seriovs 
deterioration if heated continuously above 1000 deg. 
Cent., and costs more to replace than a base metal ; 
and the second objection does not hold in practice, 
provided the materials are carefully chosen. The 
author recently made a series of tests with base metal 
pyrometers constructed by different makers, and 
found that within the prescribed working limits the 
stablility of the E.M.F. was in no instance inferior to 
that of a junction of platinum and iridio-platinum, 
and in some cases was superior. There is every 
probability, therefore, that for temperatures not 
exceeding 1000 deg. Cent., base metal couples will 
supersede the more expensive platinum-metal junc- 
tions ; and above this temperature it is advisable in 
most cases to take the measurements by means of a 
radiation or optical pyrometer. If, however, a 
thermo-electric pyrometer is to be used continuously 





at temperatures considerably above 1000 deg. Cent., 
the only durable junction at present known is that 
introduced by Paul, which consists of two rhodio- 
platinum alloys of different composition, and is found 
to be stable, if properly shielded, up to 1500 deg. Cent. 
(2732 Fah.). 

The chief improvement in indicators has been the 
introduction of pivoted instruments in place of the 
type in which the coil is suspended. The advantages 
resulting from the change are (1) less liability to 
derangement, both in transit and in use; and (2) a 
better maintenance of the zero position owing to the 
absence of “creep.’’ As the base metal couples now 
in use develop an E.M.F. five to seven times as great 
as that obtained with those of the platinum group, 
every part of the indicators used for the former may 
be made proportionately stronger, and hence are 
better adapted to stand the vibrations and rough 
handling which are usually associated with workshop 





Fig. 1 


practice. It may be added that all the leading 
makers are now producing indicators satisfactory 
from this standpoint. 

Most of the thermo-electric recorders which have 
been in use for some years have been improved in 
details, so as to render them more suitable for indus- 
trial as opposed to laboratory requirements. Two 
new recorders, embodying novel principles, have been 
placed on the market. Fig. 1 shows the recorder 
made by the Leskole Company, in which a drum 
carrying the chart is revolved by clockwork at a known 
rate, and is placed beneath the extremity of the 
pointer of the galvanometer. The same clock, at 
definite intervals, is made to complete the circuit of 
an electro-magnet, above which is placed an armature 
to which a radial bar above the pointer is attached, so 
that when the armature is attracted the bar descends 
and presses the end of the pointer on to the chart. 
The circuit is then broken, when the bar is raised by 
springs so as to free the pointer. At this stage 
the clock completes a second circuit, with the result 
that the cell (a 2-volt accumulator) used for the 
electro-magnet is brought into the circuit of the 








Fig. 2 


pyrometer, causing the pointer to deflect to the 
extreme right of the scale. The bar again descends 
and presses the end of the pointer into an inked pad, 
after which the bar rises and the connection of the 
cell and pyrometer is broken. The pointer now 
attains the position due to the temperature of the 
pyrometer when the bar again descends, and causes a 
dot to be made on the chart. Thus, automatically, 
the pointer is made to obtain a supply of ink prior to 
its descent on to the chart, and the whole of the 
movements are carried out so quickly that the record 
is practically a continuous line. 

The Leeds and Northrup Company, of Philadelphia, 
has recently introduced a form of recorder which may 
be used in conjunction with either thermo-electric or 
resistance pyrometers, and which possesses many 
points of superiority over its predecessors. It con- 
sists essentially of a suspended coil galvanometer with a 
boom fastened at right angles to the coil, and a motor- 





driven mechanism which operates on a marking pen 
only when the boom is deflected from its zero position. 
The general arrangement of the motor and other 
essential parts is shown in Fig. 2, the boom attached 
to the galvanometer coil being in the central position. 
The action will be understood by reference to Fig. 3, 
in which the effect of an angular movement of the 
boom to the right is shown. The shaft rotated by the 
motor carries four cams, B, C, D, D, and once during 





Fig. 3 


each revolution the cam B raises the bar (5), so as to 
press it against the galvanometer boom. Simultane- 
ously the cam C presses against the bar (3), causing 
the clutch arm (2) to move away from the disc beneath. 
The boom, being to the right of the central position, 
is pressed by the bar (5) against the lever (4), thereby 
giving rise to an angular movement of the clutch arm 
(2). As the revolution of the shaft continues the bar 
(5) is released, and the bar (3) springs back causing 
the clutch arm te engage with the disc beneath. The 
further revolution of the shaft causes the left-hand cam 
D to press against the clutch arm, which, now being in 
engagement with the disc, rotates the latter until the 
arm is restored to the horizontal position, as in Fig. 2. 
The rotation of the disc alters the pyrometer circuit 
in such a manner as to restore the boom to the central 
position ; and the disc is mounted on a shaft carrying 
a wheel by means of which the movements of the shaft 
are communicated to a pen or printing wheel placed 
over the chart. It will be observed that a movement 
of the boom to the left will cause the disc to be turned 
in the opposite direction to that described ; whilst if 
the boom be in the central position it will fail to engage 
either of the levers (4), (4), and the disc will remain at 
rest. The motor is provided with a special governor to 
ensure constant speed, and the chart is moved forward 
by means of a gearing driven by the shaft from the 
motor. 

It now remains to be shown how the rotation of the 
disc is translated into temperature changes on the 
chart. This is accomplished by making the thermal 
couple part of a potentiometer circuit, and caus- 
ing the movements of the disc to altér the resistance 
between the extremities of the junction until no 
deflection of the galvanometer occurs. The electrical 
connections are shown in Fig. 4, in which Ba repre- 
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sents a dry cell, S C a standard cell, R an adjustable 
resistance, S a fixed resistance, and D E the slide wire. 
The resistance R is first adjusted so that on bringing 
the free terminal of the standard cell into the circuit 
no deflection is produced on the galvanometer, this 
operation being autematically performed by the 
mechanism. The voltage drop across the resistance 
S is then equal to the E.M.F. of the standard cell, 
which is now removed from the circuit, and the 
pyrometer automatically connected to the galvano- 
meter and the arm G, which is moved over the slide 
wire by the clutch disc until the galvanometer is in the 
zero position. When the balance is obtained the 
E.M.F. of the couple (E.) is determined by the 
relation :— 


E, _ Resistance of wire DG 

Es Resistance of 8 
where E, is the known E.M.F. of the standard cell. 
Hence the slide wire D E may be graduated to read 
temperatures corresponding to the varying E.M.F. of 
the couple, such relation having been previously 
determined for the junction used. The movement of 
the arm G is accompanied by a corresponding motion 
of the pen over the chart. 
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A detailed description of this recorder would 
occupy too much space, and hence the working 
principles only have been given. In the actual 
instrument arrangements exist for taking several 
records on the same chart, each pyrometer in turn 
being brought into the measuring circuit, and a 
number stamped on the chart corresponding to that 
of the pyrometer. All the parts are standardised and 
easily replaceable—a great advantage in workshop 
practice. The adoption of the potentiometer principle 
renders the measurements independent of the resist- 
ance of the pyrometer circuit, so that leads of any 
length may be used. The Leeds-Northrup recorder 
is in all respects distinctly in advance of previous 
types, particularly-for use in connection with an 
installation of several pyrométers. 


RESISTANCE PYROMETERS. 

The use of resistance pyrometers for industrial 
purposes has not been greatly extended in recent 
years, as the superior accuracy of which they are 
capable under steady conditions is not realised in 
ordinary working. Obviously, if the temperature of 
a furnace fluctuates by 5 or 10 deg., no advantage is 
gained by attempting to secure readings to within 
1 or 2 deg.; and as such variations are common in 
practice it is now customary to prefer a thermo- 
electric outfit, which is cheaper and more easily 
managed. Platinum is still universally used for the 
resistance coil, above 400 deg. Cent.; but above 1000 
deg. Cent. (1832 Fah.) a gradual volatalisation takes 
place, as Sir Wm. Crookes has recently shown, result- 
ing in an increase in the resistance of the wire which 
renders the temperature scale erroneous. Hence the 
use of resistance pyrometers is of advantage only in 
furnaces which can be regulated to within a few 
degrees, and in which the temperature does not exceed 
1000 deg. Cent., conditions which are realised, for 
example, in special furnaces used for the heat treat- 
ment of steel. 
The practical objection that an adjustment was 
necessary before a reading could be secured has now 
been removed by the introduction of the Harris 
indicator, made by Paul. This instrument (Fig. 5) 
is in reality an ohmmeter giving direct readings of 
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resistance on the scale of the galvanometer, which is 
marked in temperatures corresponding to resistances. 
It may be arranged to indicate differences of 100 deg. 
Cent. on either side of a given temperature—say, 
700 deg. Cent.; or may be graduated for an interval of 
200 deg., such as 400 to 600, or 800 to 1000; or fora 
single range from 0 to 1000. The indications are 
quite automatic, and the necessary current may be 
procured from a 4-volt accumulator or from mains in 
which a breaking down resistance is inserted. This 
indicator is far better suited to industrial use than the 
older forms in which a handle had to be turned and a 
key tapped until a balance was obtained. 

An automatic indicator, operated on the Wheatstone 
bridge principle, has been introduced by the Leskole 
Company in connection with nickel-wound pyro- 
meters for work below 400 deg. Cent., such as oil 
boiling and other chemical processes. The arrangement 
is cheap and accurate, and by means of a switchboard 
a number of pyrometers may be used in conjunction 
with a single indicator. An installation of this kind 
is often preferable to thermometers, as all the readings 
may be taken in an office, and the work thus centrally 
controlled. This system is also well adapted to low 
temperature readings, such as those obtained in cold 
stores &c. 

The Leeds-Northrup recorder, previously described, 
may be used also for resistance pyrometers, the move- 
ments of the clutch disc in this case varying the resist - 
ance in one arm of a Wheatstone bridge until equality 
is obtained with the pyrometer, which is placed in the 
opposite arm. The pen or printing wheel is simul- 
taneously moved over the chart, which is graduated 
to read temperatures directly. Hitherto recorders 
for resistance pyrometers have been found too fragile 
in construction for general use in the workshop ; this 
difficulty, however. is completely overcome in the 
modern Leeds-Northrup instrument. 


RADIATION PYROMETERS. 

This class of pyrometer has deservedly increased in 
popularity during the last three years, being free from 
the deterioration which is bound to occur in the case 
of a pyrometer placed in the furnace, particularly 
when the temperature exceeds 1000 deg. Cent. The 


chief improvements have been the introduction of 
more robust indicators, which require no levelling, 
and the preductien of instruments which, unlike the 


oringinal type due to Féry, possess a fixed focus. In 
the variety due to Thwing the radiations are received 
in a polished metal cone, at the apex of which is placed 
a thermal junction connected to a galvanometer, the 
scale of which is calibrated according to the fourth- 
power radiation law. The reading of this instrument 
is independent of the distance, so long as the sides of 
the cone, if produced, would fall within the heated 
object ; as although the intensity of the radiations 
diminishes as the square of the distance, the rays 
collected by the cone increase in the same ratio, and 
the two effects counterbalance. This device entails 
the use of a sensitive galvanometer, which must be 
accounted a drawback from the workshop standpoint. 
In Foster’s fixed focus pyrometer (Fig. 6) the radia- 
tions from the heated object enter a tube through a 
circular diaphragm E F, and are focussed by a concave 
mirror C on toa thermal junction D, which is placed at 
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Fig. 6 


the conjugate focus of EF. Provided the lines joining 
the extremities of the mirror with E and F, when 
produced, fall within the hot object A B, the same 
quantity of energy will fall upon the junction D at 
any distance for the reason stated above. The limit- 
ing distance, for the instrument as made, is 5ft. for a 
heated surface of 6in. diameter, which is quite con- 
venient in practice. The. junction D is coupled to a 
portable indicator of the moving coil pattern, strongly 
constructed, and divided according to the fourth- 
power law. The interior of the tube possesses a dull, 
black surface, so that any rays striking the sides are 


also placed in the cireuit, which enables the current 
passing through the lamp, and, therefore, its bright. 
ness, to be brought to the correct value for any 
condition of the battery, the reading in milliamperes 
for any given instrument being specified. The halves 
of the field are brought to equality by rotating the 
eyepicce, which carries a pointer moving over a 
temperature scale and arranged so that the position 
of the pointer indicates the temperature of the source, 
The battery and milliammeter are mounted togot hor 
for portability, and the lamp is permanently insert oq 
in the front end of the telescope. A great advanticy 
from the point of view of workshop use is that every 
part is made dustproof, and by the aid of the instru. 
ment a rapid reading may be taken with an accuracy 
sufficient for all ordinary purposes, 

A new optical device, known as the stereo-pyro- 
meter, has recently been placed on the market by 
Messrs. F. E. Becker and Co. It is mainly intended 
to discover when a furnace has attained an assigned 
temperature, and consists of two glass cells containing 
a coloured fluid mounted so that the furnace may hy» 
viewed through the cells, one of which is placed 
opposite each eye. The fluid is such that at a given 
temperature the rays from the hot source are ex- 
tinguished, but if the temperature be slightly higher 
the object becomes visible. Different cells, corres- 
ponding to different temperatures, may be obtained, 
and the arrangement is cheap and reasonably accuratv, 
It could be used to advantage when work, such as 
tempering, is being continuously conducted at a single 
temperature, but it is not well adapted nor intended 
to follow a changing temperature quantitatively. 

CONCLUSION. 

It will be seen from the foregoing that the science 
of pyrometry is steadily advancing, and that a variety 
of instruments well suited to industrial operations is 
now available. Manufacturers are now more fully 


alive to the advantages to be gained by the pyro 
metric control of working temperatures ; and if the 





extinguished, and hence only the direct rays from the 
object are received by the mirror. 
For obtaining readings of the temperature of molten 
steel or other metals in the ladle. Whipple has devised 
an arrangement which consists of a fire-clay tube, the 
closed end of which is dipped into the metal, and a 
radiation pryometer mounted at the free end, so that 
the closed extremity is permanently in focus, thus 
securing the black body conditions essential to correct 
measurements by the radiation method. This is the 
best method yet introduced for the special purpose 
named, and as the importance of regulating the tem- 
perature at which metals should be poured is now 
fully established, Whipple’s application of the radia- 
tion method is of great practical utility. 


OPTICAL PYROMETERS. 
Although the optical method of measuring tempera- 
tures is not capable of yielding continuous readings 
it is found to be of service in many cases where casual 
observations suffice. The forms due to Féry, Hol- 
born-Kurlbaum and Wanner are still largely used, and 


correct instrument be chosen for the process in hand, 
it will generally be found that the initial cost is soon 
saved, owing to the prevention of the needless waste 
of fuel and the great diminution in the failures to 
secure the desired result. In most steel works 
pyrometers are now regarded as indispensable, and it 
is probable that at no distant date their use will 
become universal in connection with all important 
work at high temperatures. 





BOOKS OF REFERENCE. 





In the year 1891 was published the late Mr. D. Kinnear 
Clark’s ‘“‘ Mechanical Engineer’s Pocket-book of Tables, 
Formule, Rules, and Data.” Recently the seventh 
edition of this useful little book has been published by 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, 
Ludgate-hill, E.C., price 4s. 6d. net. It has been egain 
revised throughout and enlarged by Mr. H. H. P. Powles, 
A.M. Inst. C.E., but in doing this the new editor has, 
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have been modified in details to suit practical require- 





Fig. 7 


ments. The most recent instrument of this type is 
the special workshop pattern of the Wanner pyrometer 
made by the Leskole Company, and shown in Fig. 7. 
In this pyrometer the red portion of the spectrum of 
the source is matched against that of a standard lamp, 
which may be brought to equality with the source by 
means of a polarising device. It takes the form of a 
telescope, which is sighted on the hot object, and is 
arranged so that one-half of the circular field of view 
is illuminated by the hot source, and the other half by 
a small 4-volt electric lamp. In the improved form 
under notice, a large disc is placed in front of the 
eyepiece to prevent light from the body under observa- 
tion falling directly on the eye of the observer, and a 
milliammeter is placed in series with the lamp, which 





is lighted by a 4-volt accumulator, A resistance is 





as was the case in the fifth and sixth issues, interfered but 
little with the original plan of the work. A few corrections 
and additions have, however, been made, and some further 
particulars have been introduced concerning the different 
kinds of iron and steel recommended for various purposes 
of manufacture. These, it. may be added, have been 
embodied in the book by permission of the Engineering 
Standards Committee. As was to be expected, the Diesel 
engine and the steam turbine receive more attention than 
has been the case with former issues. 


CERTAINLY one of the best books of its kind for the use 
of motorists is ‘*‘ The Car Road Book and Guide,’”’ which 
is compiled chiefly by the touring department of The Car 
and is edited and revised by Lord Montagu. It is pub- 
lished by “The Car” Illustrated, Limited, 62, Pall Mall, 
S.W., at 12s. 6d. net. It contains just the sort of informa- 
tion which people touring or travelling by motor car 
require. There is a calendar and table by which lighting-up 
time in any part of the country can be ascertained. Then 
there are lists giving the towns with a special speed limit 
and explaining exactly where these limits are in force, and 
ferry charges, and a gazetteer giving the names of towns 
and showing whether there are a railway station, tele- 
phone exchange, hotel accommodation, repair shops, 
petrol stores, &c. Then comes a whole series of routes 
in England, Scotland, and Ireland, which are illustrated 
by maps and copiously annotated with mileage, direction 
signs, hill, and other warnings, &c. These are followed 
by a list of places of interest. Finally, there are all sorts 
of information regarding motor cars, including the law on 
motoring, taxes upon motor cars, identification letters, &e. 
There is also a list of the chief automobile clubs in the 
country. 





TestInG or BurLpIna Stone.—The International Union for 
Testing Technical Material decided at the congress held in 
New York in September of last year to urge upon material 
testing institutions of various countries the study of the methods 
of stone testing. Such a study has, by order of the Prussian 
Minister of Public Works, been elaborated in the Mineralogical 
and Geological Institute of the Berlin Technical School, and 
the results are given in the “ Handbook of Building Material 
Testing,” which was published by Dr. J. Hirschwald in Berlin 
in 1912. On the results of these studies the various institutions 
will present reports to the next congress. In order to render 
the officials of material testing institutions practically acquainted 
with the methods in question, a three months’ course of instruc- 
tion, beginning on October 13th next, has been arranged to be 
held at the ‘Technische Hochschule, Berlin-Charlottenburg. 
Applications for admission to this course are to be addressed to 
the Principal of the above-named Institute, Professor Dr. 





Hirechwald, Berlin-Charlottenburg, Berlinerstrasse, 17). 
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STEAM-HYDRAULIC SLAB SHEARS 


DAVY BROTHERS, LIMITED, SHEFFIELD, ENGINEERS 





STEAM-HYDRAULIC SLAB SHEARS. 


THE powerful shears of which we give a general view 
on this page, as temporarily erected in the shops, 
have recently been constructed by Davy Brothers, 
Limited, Sheffield, for a well-known firm in Scotland. 
In their design several new and important features have 
been introduced including a patented hydraulically 
balanced falling table on the outgoing side, an improved 
stopand measuring gear, a crop-end pusher, and an electric 
holding down mechanism. Drawings showing side and 
end elevations and a plan of the machine are given on 
pages 626 and 627, while the other drawing is a diagram 
‘or explaining the mechanism which operates the falling 
table. It will be observed that the shears are of the 
vertical down-cutting type with a stationary bottom 
blade, and a four column frame. The equipment further 
includes a deflecting live roller table on the ingoing side. 
[he shears are intended for cutting hot steel slabs 66in. 
wide by 18in. thick, or 48in. wide by 24in. thick, and are 








designed to make a complete cycle im 12 seconds when 


cutting a slab 66in. wide by 12in. thick. The hydraulic 
pressure is supplied by means of two steam hydraulic 
intensifiers having steam cylinders 68in. diameter and rams 
8hin. diameter with a working stroke of 6ft. Gin., the in- 
tensifiers being arranged to work alternately so as to give 
an almost continuous movement to the shear blade. When 
working with a steam pressure of 80 lb. per square inch the 
pressure exerted by the shears is 3500 tons, but the parts 
of the machine are designed with the object of allowing 
the steam pressure to be increased to 100 lb. per square 
inch, with a corresponding increase of the hydraulic pres- 
sure from 2 to 2} tons per square inch, bringing the maxi- 
mum pressure up to 4375 tons. 

The main shear ram has a diameter of 4] fin. and a stroke 
of 2ft. 44in. 
cast. steel entablature, the lower end of the ram being 
flanged and securely bolted to the sliding cross head to 
which the upper shear blade is secured. The crosshead is 
a massive steel casting of box section arranged to encircle 


It works in a cast steel cylinder fitted into a | 


the four columns on which it is guided by means Of renew- 
| able cast iron shoes fitted into machined pockets. Pro- 
vision is made for circulating water through the hollow 
| part of the crosshead above the shear blade in order to 
| keep both the crosshead and ram as cool as possible while 
| working. The four columns are made of hydraulically 
| forged Siemens-Martin steel, spaced 9ft. Gin. between the 
centres at the front and 4ft. between the centres at the 
side. They are 17}in. square in the body, so as to pro- 
vide a large bearing surface for the crosshead guide shoes. 
The ends are turned and accurately fitted into the entabla- 
| ture and base plate to which they aro secured on the out- 
| side by cast steel split nuts with buttress threads, which 
| are clamped and locked in place after the nuts are tightened 
|up. This method of construction gives a self-contained 
rigid frame with a parallel guide for the crosshead—ex- 
| tremely essential features for steady working. The base 
| plate which carries the stationary bottom blade is also asteel 
| casting of massive proportions embracing the four columns, 
| end fitted at the ends with strong foot brackets which 
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provide an extended foothold on the foundations so as to 
obviate any tendency on the part of the shears to rock. 
The deflecting table on the ingoing side consists of five 
cast steel rollers 2lin. diameter, 5ft. 3in. long and 3ift. 
pitch, the centre of the last roller to the centre of the shears 
being 3ft. 1}in., while on the outgoing side the first roller 
is spaced 10}in. from the centre of the shears, and the 
succeeding seven rollers are equally pitched 2ft. between 
the centres. All the roller frames are of cast steel with 
transverse girders of similar metal sufficiently strong to 
carry 50-ton slabs at a speed of lft. per second. The 
rollers, with the exception of the first two on each side, are 
driven by means of cast steel spur gearing cut from the 
solid, those on the ingoing side being coupled up to the 
line shaft of the roller gear from the cogging mill, while 
those on the outgoing side are driven separately by means 
of a 40 horse-power electric motor mounted on one of the 
falling table frames and driving through worm reducing 
gearing, which forms a compact arrangement and avoids 
the employment of the bevel wheels. As there would be 
insufficient space to employ spur gearing without unduly 
widening the column centres, the two rollers nearest the 
shears on each side are driven by friction discs mounted on 
shafts, and carried in the roller frames by spring-supported 
bearings, which provide the necessary pressure to secure 
driving contact. To allow a slab to be carried straight 
through the shears the normal roller level is fin. above the 
bottom shear blade, and to avoid heavy stresses coming on 
to the ingoing table during shearing the latter is carried at 
the inner end on four spiral springs and pivoted at the 
outer end on a steel trunnion so as to allow of deflection. 
The falling table on the outgoing side calls for special 
mention as it differs essentially in the manner of its deflec- 
tion from other tables for this purpose. Usually the de- 
flection is brought about by means of pressure transmitted 
from the moving shear blade through the sheared portion 
of the slab on the rollers, a method which is considered 
both objectionable and unsuitable for shears of this large 
size. In the present machine the deflection is effected by 
fluid pressure obtained from a source on the shears, and 
made to operate on the table only when the shears are 
actually cutting. Referring to the diagram it will be seen 
that the arrangement consists of the table A supported on 
the underside by two hydraulic balance cylinders B, C, 
which normally maintain the table in its highest position 
by means of a constant accumulator pressure on the under- 
side of the pistons. The upper side of the pistons is con- | 
nected at D to two operating cylinders E, F, whose rams | 
are attached to the shear crosshead G, as shown in the 
sketch. In the pipe connecting the balance cylinders with 
the operating cylinders a by-pass H communicates with 
the overhead tank J through an interrupting valve K, 
which is normally held open by a small plunger L under 
accumulator pressure. The upper portion of the valve | 
also forms a plunger which is in communication with the 
main shear cylinder, so that when the pressure rises in the 
latter sufficiently for shearing to commence, the inter- 
rupting valve is closed down on its seat isolating the over- 
head tank and leaving the “ straight through ”’ connection 
between the operating cylinders and the balance cylinders. 
Thus, as the shearing operation proceeds, the water from 
the operating cylinders is displaced into the balance 
cylinders, and causes the falling table to descend with the 
shear blade, the relative areas being so proportioned that a 
stroke of 24in. on the shears represents a movement of 26in. 
on the table. It will be observed that the interrupting 
valve is only closed when resistance is offered to the down- 
ward movement of the shear blade; so that during the 
idle movements of lifting and lowering the water simply 
circulates to and fro between the overhead tank and the 
operating cylinders. The parallel motion of the table, 
both longitudinally and transversely is effected by a system 
of rods and levers M, while the table is also guided at the 
ends by the shear base plate and the frames of the con- | 
tinuation roller gear. 


The chief advantages claimed for this system of operat- 














STEAM-HYDRAULIC SLAB 


free to run clear after shearing, so that the stopper arm can 
be brought into position without loss of time and ready for 
the next cut. 

The stop and measuring gear is hydraulically operated 
and consists of a double-acting cylinder which slides on a 
horizontal forged steel ram l4in. diameter, securely 
attached to the base plate of the shears by means of a cast 
steel bracket and supported at the outer end by a cast iron 
bracket. The cylinder, to which is attached the stopper 
arm, has a stroke of 7ft. and will measure pieces from 
2ft. to 9ft. long. It can be rotated through an angle of 
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DIAGRAM OF MECHANISM FOR ACTUATING THE FALLEN TABLE 
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ing the falling table are :—A truly parallel motion without 
any tendency to cant ; the rollers can be run continuously, 
thus keeping them much cooler and preventing cracking 
due to local heating ; the piece cannot be trapped between 
the shear blade and rollers; and the sheared portion is 





50 degrees, so that the stopper arm will allow the largest 
size of slab to pass. The rotating gear consists of a hy- 
draulic cylinder with a ram giving motion to a square 


shaft which works through spur wheel segments on to the | 
cylinder. An index plate is provided to show the attend- ' 
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ant the exact position of the measuring arm. The makers 
consider this type of stopper gear preferable to that in 
which screws are employed as it prevents shocks owing to 
the action of the patented hydraulic valve which acts as « 
relief valve whenever the pressure in the cylinder exceeds 
that in the accumulator. The crop end pusher is placed 
well out of the way of the ingoing slabs, and, as will be see! 
in the general view, consists of a swinging arm attached to 
two sets of levers fulerumed in such positions that the 
pusher arm drops steeply down to about the centre line of 
the last roller on the ingoing side, and then has an almost 
horizontal motion of about 3ft. 6in. to the first roller on the 
outgoing side. The mechanism is operated by two 
hydraulic cylinders with rams attached to racks and gearing 
with a pinion keyed on to one of the lever shafts. 

The holding down gear is operated electrically, an 
arrangement which obviates the bending of the rams and 
trouble with the joints in hydraulic clamping devices. The 
gear is designed to stand an upward pressure of 300 tons, 
and consists of two screwed thrust rods 6in. diameter, the 
upper ends of which have a seating under the entablature 
while the lower ends are attached toa cast steel cramp girder 
arranged to slide in cast iron brackets on each side of the 
roller gear. The screws are provided with ball thrust 
bearings to carry the deadweight and are driven by a 
10 horse-power motor through bevel and spur gearing. 
The clamp can be set just clear of any thickness of slab, 
and need not be altered until the thickness is varied. 

The intensifiers are provided with the well-known form 
of controlling gear used with the Holmes and Davy forging 
press. This gear consists of an inclined bar actuated by 
the piston rod throughout the entire length of its stroke, 
and acting on the steam valves in such a manner that the 
intensifiers cannot possibly over-run their stroke, but must 
always follow the hand lever movement both in respect of 
speed and extent. The intensifiers are only brought into 
operation for the actual shearing of the piece, as the shear 
crosshead is actuated by gravity, and during the operation 
the main cylinder is filled from an overhead tank. The 
shears are fitted with a tappet device by which immediately 
on the completion of a cut the shear crosshead is auto- 
| matically lifted and comes to rest ina position about 2in. to 
| 3in. clear of the piece to be cut, the stroke being readily 
| varied to suit any thickness of slab. 
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STEAM-HYDRAULIC 
SLAB SHEARS 
DAVY BROTHERS, LIMITED, SHEFFIELD, ENGINEERS 


(For description see page 625) 
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MODERN®CONVERTING MACHINERY. 
No. L 

THERE is certainly no marked tendency towards 
the abolition of sub-stations in this country. On the 
contrary, the number is steadily increasing. Sub- 
stations are regarded as a necessary evil and are built 
and put into service as a matter of course. This 
process of generating one kind of current and then 
turning it into another kind is going on in many 
parts of the world, but it is an established fact that all 
engineers are not quite so satisfied with the system as 
many appear to be here in England. If all the con- 
verters, transformers, boosters, starting motors, 
blowers, cables, and switchboards used in sub-stations 
in this country alone were collected together, say, in 
Hyde Park or on some other equally spacious piece 
of ground they would form an electrical exhibition 
of much greater magnitude than any that has ever 
existed. As it is, converting plant is scattered about 
in all kinds of out of the way places, and few apart 
from those associated with electric power schemes 
ever think of its existence or realise what an expense 
it involves. Of course, it is occasionally shown in 
papers read before various institutions that this is 
really the very best way of electrifying practically all 
railways and other traction systems, but a great number 
of continental engineers, at any rate, do not seem to 
think so. They appear to have arrived at the con- 
clusion that it is often much better to supply precisely 
the same current to the line as is given out by the 
generators, and in many instances at precisely the 
same voltage as that at the terminals of the genera- 
tors. That is one reason why they are electrifying 
railways on the single-phase system. However, it 
is not our intention to discuss the merits and demerits 
of the various systems of electrification. What 
we propose to do is to bring to the notice of our 
readers some modern forms of converting machinery 
and to show with the aid of diagrams how it should 
be connected up and worked to the best advantage. 
No one can deny that this class of plant has been 
brought to a high stage of perfection or that it will 
probably always be needed for some classes of ser- 
vice. Whatever happens in the way of changing 
ow present methods of electrifying railways and 
tramways, converters will certainly continue to play 
an important part in other directions. It would be 
very rash to say that all converting plant should be 
abolished. 

There are three machines which may be employed 
for performing this process of changing one kind of 
current into another kind. There is the rotary con- 
verter, the motor converter, and the motor generator. 
The latter was the first machine to be used for this 


purpose. It consists of a generator coupled to a 
motor. Alternating current can be supplied to one 


machine and continuous current taken from the other 
or vice versd. Sometimes the alternating machine 
is of the synchronous type and in other instances 
an induction motor. In the latter case the set 
can be started and put into service without 
synchronising, but it is incapable of changing 
continuous current into alternating current unless 
it runs in parallel with synchronous machinery. 
The magnetising current for the alternating side of 


the motor generator is then drawn from the mains ; 


and if the synchronous machinery were disconnected 
from the line the motor generator would cease to 
generate at once. It would still go on running, of 
course, but it would be incapable of supplying alter- 
nating current. If, on the other hand, a synchronous 
machine is coupled to a continuous-current dynamo 
we have a motor generator, which is reversible under 
all conditions. Continuous current can be put in 
at one end and alternating current taken out at the 
other end irrespective of whether other synchronous 
inachinery is in operation or not. Further, large induc- 
tion motor generators have a bad effect on the power 


factor of the system, because the magnetising current ! 


for the alternating-current side is drawn from the 
mains, although by using a phase advancer this 
difficulty can be overcome. It is therefore evident 
that apart from the fact that the induction type of 
motor generator can be started with ease, it has little 
to recommend it. True, the supply voltage can often 
be used on the stator windings without the employ- 
ment of transformers, but this applies to the 
synchronous type of machine also. 

Self-starting synchronous motors are now being 
built by several firms in this country, and converting 
sets composed of one of these and a direct-current 
machine not only possess the advantage of easy start- 
ing, but can if necessary be employed to improve the 
power factor in addition to providing continuous 
current. They are preferable to the ordinary syn- 
chronous sets on account of the fact that no syn- 
chronising is necessary. Motor generators of the 
ordinary synchronous type can be started on the 
continuous-current side provided, of course, that a 
supply of continuous current is available. They are 
then synchronised in the same manner as alternators. 
In the absence of continuous current a small starting 
induction motor is necessary. This has one pair of 
poles less than the main alternating-current motor, 
so that the speed of the set can be brought up to or 
slightly above the synchronous speed and the final 
and correct speed can be obtained by connecting 
resistances in series with the induction motor or by 
slightly loading the main motor with a resistance and 








by adjusting the field rheostat of the direct-current 
machine. This increases the slip. If the induction 
motor had the same number of poles as the main 
motor the full synchronous speed could never be 
reached. The motor generator is capable of giving 
a wide voltage range on the continuous-current side. 
Indeed, it is every bit as flexible as the ordinary 
continuous-current generator. The fact of a generator 
being driven by a motor instead of an engine evidently 
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Sixty-cycle rotary converters are used fairly exten. 
sively in America. The growth of the large transinis. 
sion systems, usually operated at 60 cycles, and ihe 
increasing tendency on the part of traction systems 
to purchase current from these sources have led ty 
the employment of many 60-cycle rotaries. The ise 
of rotaries in America began when the first instalnient 
of generating plant was put down at Niagara. '|'|,j 
plant was designed for 25 cycles, because it was feared 
that with long-distance transmission lines the indy. 
tive effects produced by a higher periodicity miu}; 
But another factor which undow));- 
edly influenced this choice was the ease with whici, 
25-cycle synchronous converters could be built. 
Converters designed for higher periodicities j,, 
those days were far from satisfactory. They wor 
very poor machines from the standpoint of comiiju- 
tation. At 60 cycles the limitations of periphera| 
speed in machines of large outputs led to the adoption 
of a somewhat exaggerated multipolar design, neces. 
tating the use of a large commutator. Small con 
verters up to about 100 kilowatts could be and wer 
built, but when it came to constructing larerr 
machines the difticulties were formidable. After 
a few years 60-cycle rotaries were produced i, 
America in modest quantities, and by great designiny 
skill were made to work in a fairly satisfactory manner, 
The commutating difficulties, however, were alway. 


| appearing, and for a long time 60-cycle rotaries wer 


Fig. 1i—CURVES SHOWING GAIN IN EFFICIENCY 


cannot have anything to do with its regulating pro- 
perties. 

No more need be said about motor generators 
except that they are the most inefticient of the three 
machines under consideration. From the stand- 
point of efficiency the rotary converter comes first, 
the motor converter second, and the motor generator | 
last. The curves, Fig. 1, show approximately what 
is to be gained in the way of efficiency by using a | 
rotary converter instead of a motor generator or motor | 


not popular. It is only since the introduction of | 
interpolar design that the tide has begun to turn 
towards higher frequencies. But before considerii: 


| details of this kind something should be said about 


the general principle. 

Rotary converters have been in existence fv, 
a good many years, but probably some of our more or 
less purely mechanical readers are still unfamilia: 
with them. It is convenient in considering the prin 
ciple of these machines to imagine a ring-wound 


| armature revolving in a bipolar field and first of «/! 


| to suppose that two tappings are taken from thy 
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Fig. 2—CURVES OF 700-K.W. ROTARY CONVERTER 

















converter. Perhaps the manufacturers of the latter 
may claim that they can approach the efficiency of 
rotary converters more closely, but in any case we 
shall deal with these machines and their efficiency | 
later. Efficiency curves for a 700-kilowatt Westing- | 
house rotary converter with and without transformers | 


is shown in Fig. 2. a 

There are far more rotary converters in use than | 
any other type of machine employed for the same | 
purpose. At one time it was quite common to hear | 
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| although six phases is the limit in practice. 


winding at two opposite points. Then, if the. 
tappings are connected to slip rings mounted on and 
insulated from the shaft continuous and single-phas: 
alternating current can be drawn from the armatur 
through the commutator and slip rings respectively. 
When driven by some form of prime mover th: 
machine acts as a double current generator. 1) 


| two more tappings are taken from the winding at 
| right angles to the first two and connected to two 


additional slip rings, also mounted on and insulated 
from the shaft, two separate alternating current 
differing 90 deg. in phase can be obtained. W: 
then have a generator giving continuous current « 
the commutator and two-phase current at the slip 
Similarly, if three points 120 deg. apart ar: 
connected to three separate slip rings elternatin: 


| ecurrents can be drawn from the commutator which 


differ in phase by 120 deg. Here we have a combined 
continuous current and three-phase generator. 

When six tappings 60 deg. apart are taken from the 
armature and connected to six independent slip rings 
combined six-phase and continuous-current generator 
is obtained, and so on for any desired number of phases, 
If single, 
two or three-phase or six-phase current be supplied to 
the slip rings, according to the number of rings 
and tappings, the machine runs as a synchronous 
motor, and its speed is governed by the periodicity 
and number of poles. On connecting a load to the 


| commutator end continuous current is supplied to 


the circuit and the machine then becomes a rotar) 
converter. If, on the other hand, continuous current 
be supplied to the commutator, single, two, three, or 
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Fig. 3-CONNECTIONS FOR ROTARY CONVERTER 


that rotary converters were no good for 50-cycle 
circuits. Nevertheless, they are now used on these 
circuits and apparently with satisfactory results. 
The aggregate capacity of Westinghouse rotaries for 
40 and 50 cycles is no less than 310,000 kilowatts. 
Such machines are to be found at Brighton, Brad- 
ford, West Ham, Willesden, Cardiff, Bolton, Man- 
chester, Bristol, Erith, Greenock, and Sunderland. 


| six-phase current can be taken from the other end of 


the armature, depending of course on the number of 
tappings and slip rings. The machine then becomes 
an inverted rotary converter. Unless it runs in 
parallel with other synchronous machines, its speed 
is no longer governed by the periodicity and number 
of poles. It will vary with the field strength, just 
as in the case of a continuous-current motor, This 
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;; an unfortunate circumstance, because when the 
alternating current lags behind the pressure it has a 
demagnetising effect on the field magnets, and the 
armature may attain a dangerous speed unless special 
precautions are taken to prevent it doing so. Fig. 3 
is simplified diagram of connect ions for arotary con- 
verter. For the moment it is sufficient only to consider 
right-hand side of the diagram, which shows a 
+ armature placed in a bipolar field, two continu- 
ous-current brushes bearing on the commutator, six 
tuppings taken from the armature and connected to 
lip rings and the primary and secondary windings of 


that 
Vit 


the transformers. 

Che six ends of the latter are connected to the six 
ip rings. The transformer connection will be 
better understood from the diagram on the left. 
$\ppose the positive and negative brushes are 
placed on the commutator so as to give the maximum 
electromotive force generated by the armature. 
When two tappings such as those connected to slip 
rings | and 4 coincide with the positive and negative 
brushes the maximum electromotive force generated 
i. the armature evidently exists between these 
tuppings, and it is equal to that between the positive 
and negative brushes. But when the armature 
hevins to rotate the electromotive force between 
these two tappings decreases, reverses, reaches a 
iaximum in the opposite direction, then decreases 
avain, returns to its original direction and reaches a 
maximum again, when the tappings have rotated 
through two-pole pitches. In the ideal case the 


satisfactory for arriving at the sizes of switches and 
capacities of. cables used in rotary converter sub- 
stations. 


D.C. Voltage 1,|D.C. Current 1. 





| Single- | Two- | Three- | Six- 


phase, phase.| phase. |phase. 








| 
| 
| 
| 


(naa ee 
Voltage of tran formers -707 -707 | + -612 | -707 
| | 
Voltage between adjacent rings| -707 9-4 ‘612 | -354 
| | 
Current in each A.C.L.T. cable | | 
efficiency 100 per cent. ... ...| 1-414 707 -943 | -472 
| | 


It al once becomes apparent from this table that 
special means must be employed for changing the 
direct-current voltage. It is dependent on the alter- 
nating voltage, whereas in the motor generator there is 
no direct relation between them. That is one import- 
ant difference between these two machines. Another 
difference is that high-tension current cannot be 
supplied to the alternating current side of the rotary 
converter. Transformers must be interposed between 
the mains and slip rings. This does not make the 
overall efficiency of a rotary converter less than that 
of a motor generator, as might be supposed. On 
the contrary, the former still stands first from the 
point of view of efficiency. When the alternating 
supply voltage is comparable with the slip ring voltage 
an auto-transformer may be employed, provided 
always that it is not desired to earth the alternating- 

















Fig. 4—1000-KILOWATT B.T.H. ROTARY CONVERTER 


voltage conforms with a sine law. The maximum 
point of the curve corresponds to the direct-current 
voltage. Therefore the virtual value of the alternat- 
ing pressure can be obtained by dividing the direct 
current by y2 or by multiplying it by -707. This 
value can be obtained by dividing half of the sine curve 
into a number of equal parts. Each ordinate is then 
'neasured, and the figures obtained squared and the 
square root of the mean of these squares gives the 
root mean square value, 7.e., -707 of the maximum 
value, 

As we have said, any number of phases up to 
‘ maximum of six in practice can be obtained 
hy taking tappings off the armature at different 
points. It requires no great degree of imagina- 
ion to see that the value of the voltage 
between these tappings and the slip rings to which 
they are connected will depend on the relative posi- 
tion of the taps. Nor is it difficult to understand that 
this voltage will be constant for a given direct-current 
pressure. If one pressure changes the other must 
change ; that is quite certain. Below we give a table 
showing the theoretical no load unity power factor 
ratios for single, two, three, and six-phase rotary 
converters. The figures are based on a sine wave 
distribution of flux in the air gap. In practice these 
ratios differ slightly from the theoretical values. They 
may vary as much as 5 per cent., depending on the 
distribution of flux in the air gap, the load, and the 
power factor. Nevertheless, the figures in the table 
are useful for preliminary work, and will be quite 


current system and to do the same at any point of 
different potential on the direct-current side. That 
would obviously cause trouble. Evidently the 
lowest voltage is on the alternating end of the machine 
under all conditions of running. The reverse is 
usually true of the motor generator, although, of 
course, when transformers are used this is not neces- 
sarily the case. 

It is often pointed out that when motor generators 
are employed no transformers are necessary. But 
when it comes to dealing with very high pressure it 
is not wise to apply it to the stator windings. It is 
much safer to use transformers. When the insula- 
tion of stator windings breaks down much work is 
often necessary before the machine is again ready for 
use. But in rotary converter sub-stations a spare 
transformer is generally installed, and if one of the 
other transformers fail the spare one is brought into 
use. This can be done with very little trouble. It is 
simply a matter of making a few connections. Even 
in the absence of a spare transformer the time taken to 
replace a transformer coil is much less than that needed 
to rewind a portion of the stator. Apart from this, 
when three-phase rotary converters are fed from 
three transformers connected in mesh, the machine 
can be worked at reduced load when one of the trans- 
formers is cut out of circuit. No charging gear is 
necessary in the alternating current circuit, but when 
high-tension motor generators are employed it is 
not always considered safe to apply the alternating 


It is of interest to study the distribution of current 
in the armature of a rotary converter, but we will 
conclude this first article by directing attention to 
the latest type of rotary built by the British Thomson- 
Houston Company. We shall have much to say 
about the operation of these machines later. All 
we propose to do at present is briefly to describe the 
general construction. A typical example of a B.T.H. 
rotary is shown in Fig. 4. The poles are either 
laminated or solid with laminated steel faces in order 
to reduce eddy current losses to a minimum. They 
are bolted to the magnet frame. ‘Therefore the field 
spool can be removed without dismantling the whole 
machine. The spools are wound on insulated steel 
bobbins. All rotaries can be over-compounded, 
level-compounded or under-compounded as desired. 
Shunt and series windings are therefore placed on 
the field magnets. The regulating action of the 
windings is of special interest, but we shall come to 
that later. It is often said that the rotary converter 
is liable to hunt. This was certainly true when these 
machines were first put into use, but little is heard 
about this trouble nowadays. For one thing the 
generators are usually driven by steam turbines, 
which have a perfectly even turning moment. 

Apart from this, freedom from hunting can be 
attributed to modern improvements in the machines 
themselves. For example, most rotaries are now 
fitted with dampers or bridges which have the 
effect of minimising the tendency to hunt. All 
rotaries built by the British Thomson-Houston Com- 
pany are fitted with damping devices, as in Fig. 5. 
A heavy casting of copper surrounds the pole 
face. Drawn copper rods are also inserted in holes 














Fig. 5—FIELD MAGNETS 


in the pole shoes and the ends of these rods are ex- 
panded into holes in the sides of the castings, thus 
making a good mechanical and electrical joint. 
When the armature of the machine begins to hunt 
heavy currents are set up in these copper rods and 
castings, which naturally have the effect of reducing 
or stopping this undesirable action. Attention may 
also be directed to the massive copper connections 
which are used for joining the series coils together 
on the main poles, and also to the interpoles. The 
latter have had much to do with the successful 
operation of modern rotary converters. 

Commutating difficulties in the early days were a 
great source of nuisance. Much arcing and flashing 
over at the brushes occurred when there were short 
circuits on the line, and although we are not going to 
say that such things never take place nowadays, 
it is undoubtedly true that rotary converters behave 
very much better than they did in the past. We need 
not go into all the details of the armatures. To all 
intents and purposes it is an ordinary direct-current 
armature having a core built up of laminated stamp- 
ings with ventilating ducts, and so forth. The radial 
wearing depth on all commutators of B.T.H. rotaries 
is lin. nett when they are above 14-5in. in diameter. 
For commutators 14-5in. in diameter and below it is 
gin. It is always well to ascertain what the wearing 
depth of the commutator is when installing rotaries. 
The British Thomson-Houston Company recommends 
grooving the mica to a depth of xyin. This, of course, 
prevents the mica rising above the surface of the 
copper and thus causing a great deal of trouble. When 
the mica projects above the segments the brushes 
chatter and the commutator soon gets into a bad 





current directly to the stator windings. 


condition. This not only applies to rotaries but to 
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other continuous-current machines as well. The 
commutators of all B.T.H. rotaries are grooved 
before they leave the works. 

The satisfactory operation of a rotary converter 
largely depends on the brush gear. Badly designed 
brush gear will cause no end of trouble. It is essential 
that the gear should be rigid particularly when the 
machines work on 50 and 60 cycle circuits. There- 
fore, the British Thomson-Houston Company usually 
supports the ring carrying the brush holders from the 
yoke, as shown in Fig. 4. Only in the case of very 
small machines is the gear supported from the 
pedestals. The brush, yoke, collector rings, &e., 
on all the large machines are split so that the whole 
of the brush gear may be removed without upsetting 
the brush spacing. When a rotary converter is 
short-cireuited and flashes over at the brushes, the 
brush gear is often damaged. The nearer the brush 
spindles are together, the more likely is flashing over 
to occur and the worse are the results. For this 
reason it has often been said that the brush spindles 
of 50 and 60-cycle machines are too near together. 
This is one of the faults which are frequently brought 
forward by those who advocate other forms of 
converting machinery. The British Thomson-Hous- 
ton Company points out, however, that if the distance 
between brush spindles on its 50 and 60-cycle machines 
be compared with that of many motor generators, 

















Fig. G—SLIP RINGS 


it will be found that there is not much difference. 
Although the collection of the alternating current 
is a comparatively simple matter, care has to be 
exercised in the design of the slip rings. Those on 
the British Thomson-Houston Company’s machines 
are shrunk on a cast iron supporting sleeve insulated 
throughout its length with mica, compressed and 
ground to size. The bolts making connection with 
the various rings are insulated with mica tubes. 
Insulating material is placed between the rings. 
A good idea of the slip rings can be gathered from 
Fig. 6. The rings are designed so as to produce a 
good draught of air under the outer surface. They, 
therefore, run quite cool. It was common practice 
at one time to use metal brushes on the alternating side 
of rotary converters, but this practice was abandoned 
by the British Thomson-Houston Company long ago. 
Carbon brushes of the block type are now employed 
on all converters turned out by this company. Many 
other small mechanical details might be described, 
but enough has been said to give a general idea of the 
lines on which modern machines of this kind are now 
constructed. In subsequent articles we shall deal 
with all questions which arise when equipping sub- 
stations with modern converter plant. 








SOME CONTINENTAL TRAIN IMPROVEMENTS. 


THE opening of the Létschberg Tunnel, the third longest 
tunnel in the world, was originally arranged for June Ist. 
It now appears, however, that it will not be available for 
international traffic until July Ist, when some important 
new express services between England, France, and Italy 
will come into force. As is well known, this new approach 
to the Simplon Tunnel through the Bernese Alps furnishes 
the shortest of any routes that have yet been made through 
France or through Switzerland between Calais or Boulogne 
and Brindisi and the central artery of the Italian railway 
system, which it will join at Piacenza, 42? miles south of 
Milan. 

The time-table of the ‘‘ Létschberg Tunnel line,” to take 
effect from the date of opening, shows the railway as 
extending from Spiez to Brigue—46} miles, with eleven 
intermediate stations. The new line really lies between 
Frutigen and Brigue, 374 miles, for the line from Spiez 
to Frutigen was opened some years ago. There are nine 
trains over the whole line from north to south, of which 
eight start from Berne and either go through to, or afford 
communication with, Domo D’Ossola and Milan. In 
addition, there are four local trains from Spiez to Kander- 
steg, the station near—one mile—the north portal of the 
great tunnel. From south to north there are nine trains 
over the entire line, seven of which appear to start from 
Milan and eight of which travel on to Berne. The local 
service in this direction consists of one train from Brigue 
to Kandersteg, and five from Kandersteg to Spiez. 

The following new express services have been arranged 
from London to Italy. They are shown in detail, as it is 
not easy to follow the routes in the time-tables at present 
issued. 








Miles Through carriage Ist &2nd; Miles Ist & 2nd 
from Calais—Milan. class. from class. 
Calais. a.m. Boulogne. p.m, 

M London, Victoria, M. London, Charing 
S.E. and C, ..dep. 11.0 Cross . dep. 
p.m. Folkestone aietee 
ect os. <a. ap Boulogne Maritime 
Calais Maritime ,, 2.46 dep. 6.8 
683 .. Lille ..arr. 4.30{/ 76)... Amiens .. ..arr. 7.43 
> os so ae. es ” -. dep. 7.47 
a .. cee 4. .s 5 OT. «F116 .. Tam .. .. ar. BB 
eee. 5 -.dep. 7.32 -. 2e ce co > 
2345 .. Chalons ..arr. 9.17 | 209 .. Chalons .. ..arr. 11.33 
» dep. 9,22 am .. «dep. 11.28 
a.m 
M45} Naney.. . .. arr, 1145 > 2994) .. Chaumont arr. 1,18 
am oe dep. 11.53 2 .. «dep 1,24 
a.m. 
459 .. Belfort .. .. arr. 245 | 4063 .. Belfort eee. 
+ -- «dep. 2.58 2 ey 
4723 .. Delle (Greenwich 420) .. Delle (Greenwich 
time nar. cat. RaRT. time) .. ..arr. 4.21 
Delle (Mid-Europe Delle (Mid Europe 
time) .. ..dep. 4.35 time) ..dep. 5.30 
4973 .. Délemont .. ..arr. 5.40 | 445)... Délemont ....arr. 6 
” -.dep. 5.45 ” <<. 
5293 .. Biel .. -.arr. 57 4 
* a ..dep. 7.0 om bac ee dep. 
551 .. Berne .. ..arr. 7.40 | 498} .. Berne... .. .. arr. 
—— ..dep. 80 ah fa ..dep. 9.32 
576} .. Spiez .. ..arr. 856 | 524} .. Spiez .. .. arr, 10.26 
— ..dep. 9.0 ae ks ..dep. 10.30 
6854 .. Frutigen .. arr. 9.16 533 .. Frutigen .. arr, 10.46 
O63 .. Kandersteg ..arr. 9.43 544} .. Kandersteg .. arr. 11.12 
Létschberg Tunnel Létschberg Tunnel 
623 .. Brigue .. «arr. 10.33 5704 .. Brigue «arr. 11.57 
p.m 
dep. 10.43 ..dep. 12.7 


- ae es a 
Simplon Tunnel Simplon Tunnel 
Domo D'Ossola..arr. 1.0 


648} .. Domo D'Ossola..arr. 11.36 5953 .. 


” dep. 11.55 a ..dep. 1.26 
, p.m. 
Toe. Bee... See. “8 | Sa: .. Sills. 3s cr. 


The earlier service makes a rather wide detour as between 
Chalons and Belfort, in order to tap Nancy, the route from 
the latter town being apparently vid Epinal, Aillevillers, 
Fontaine, and Lure. The second service travels by a 
more direct route, which is also the shortest possible 
through France and Switzerland to Milan or Piacenza. 


This service has also the following connections from | 


Paris : 
Ist and 2nd lst and 2nd 

class. class, 
p-m. p.m. 
Paris, P.L.M... ..dep. 10.15 Paris, Est .. ..dep. 9.45 
a.m. a.m. 

Pontarlier .. ..arr. 5.11 Belfort . arr. 3.11 
a .. ..dep. 5.20 ma - ..dep. 3.20 
Neuchatel .. ..arr. 7.35 Base .. .: « ee BS 

* . <n Ree ok eS), “ety ee ee 
Berne > se cate, SSB Berne .. --arr. 9.20 


The remaining new through services from Paris to the 
Létschberg line and Italy are given below : 


Ist and 2nd 1st, 2nd, and 












Miles. class. class. 
Miles p.m. 
Paris, P.L.M..dep. Paris, Est ..dep. 1.0 
2853 .. Pontarlier ..arr. 8! 275} .. Belfort .. ..arr. 6.34 
me ..dep. 9.2 =~ .. «dep. 6.39 
a.m. 326} .. Basle - <<. O23 
a2 .. Beee .. «tf. Ti eo .. . dep. 945 
° a.m. 
392 .. Berne .. ..arr. 12.8 
Miles Miles Miles Ist and 2nd , 
from from from Boe class. = 
Paris, Paris, Berne. a am “P- 
P.L.M. Est. Berme.. .. .. ..@ep. 12.15 | 
vid Munsingen 34.0 
3603 .. 4103 .. 183 Thun.. .. .. ..arr. 12.48) 
re , = ae Te 
3673 .. «4177 S . Se. « = ae Te 
eles vas dep. 1141 aw, 
|) ep Brigue.. Ss WY a 
“s era See fees 
439} .. 480) .. 97} Domo D'Ossola..arr. 3.40f "°°" 
i -dep. 3.52 
5153 .. 5653 .. 1733 ee, ae, 


It will be observed that the Létschberg line enables 
the Simplon Tunnel to be fed by both the Paris-Lyons- 
Mediterranean and Eastern Railway Companies of France. 
Neither of the above French-Swiss trains to Berne is new, 
while the P.L.M. train still continues to divide at Pontarlier, 
the second portion leaving there at 9.10 p.m. and pro- 
ceeding to Brigue—arrive 2.43 a.m.—vid Vallorbes and 
Lausanne. The 12.15 a.m. train from Berne is the only 
one in the southern direction which traverses the Létsch- 
berg line without a booked intermediate stop. Taking 
into consideration the newness of the line, the long tunnel, 
and the steep gradients—although the latter are not 
steeper than on many other Swiss main lines—the allow- 
ance of 1 h. 24 min. for the Spiez-Brigue run of 46} miles 
implies creditable work. The corresponding return train 
—Milan dep. 11.45 p.m., Brigue dep. 4.3 a.m.—also per- 
forms a non-stop run from Brigue to Spiez, for which it is 
allowed 1h. 27 min. This must be the harder route, for 
the line ascends 1766ft. in the 16 miles, which lie between 
Brigue and the southern portal of the tunnel at Goppen- 
stein, as compared to the rise of about 1300ft. in the 12} 
miles from Frutigen to the northern entrance of the 
tunnel. 

Of course, the opening of the Létschberg route greatly 
improves connections between the central system of the 
Swiss Federal railways and the Italian. For example, 
take the means of journeying between Berne and Milan. 
Hitherto the routes available were :— 


. Quickest 

Miles. journey. 

Berne—Zaziwyl—Lncerne—St. Gotthard 2323 .. .. Sh. 10m. 
Berne—Fribow: g—Lausanne—Simplon 2523 .. .. 7h. 53m. 


New Létsch 


rg route 
Berne—Létschberg—Simplon .. ae 


1733 N. toS. 6h. 10m. 
8. toN. 6h, 42m. 
Other train improvements worthy of notice are those 
which have been instituted between London and Paris. 
The service from London to Paris vid Newhaven and 
Dieppe is the shortest route. By Dover and Calais the 
distance is 286 miles; by Folkestone and Boulogne it is 
259 miles, and by Newhaven and Dieppe it has hitherto 
been 245 miles. From June 25th the distance by the latter 
route will be reduced to 225 miles owing to the day express 
service on the French side of the water being altered to 
run vid Pontoise instead of vid Rouen. The distance 
between Paris and Dieppe vid Pontoise is 105 miles, whereas 
the distance vid Rouen is 125 miles. The Pontoise line 
has been in existence for a great many years, but for most 
of the distance it was a single line and only adapted for 
slow running This line has now been doubled and gener- 
ally improved. The new accelerated day service, com- 
mencing on June 25th, also owes something to new tur- 
bine steamers, which will perform the voyage of 64 statute 

















miles in 2? hours. The old and new services compare 


as follows :— 


Old. New. 
a.m, a.m, 
Lendon, Vietoria... .. «+ «ia BAO. 2s: os we 100 
ree. ye ees |e 
pm. p.m, 
Dieppe Maritime .. .. .. ..dep. 335 .. .. .. S311 
vid Rouen. vid Pontoise, 
Paste, Ch Tage ss) a 8 RR as ewe 08 
a.m. a.m. 
Paria, Ot. Zameve ..0 2. «<5 «sO MIB ke v0) 2s. 100 
vid Rouen. v.d Pontoise, 
p.m. p.m. 
Dieppe Maritime .. .. .. ..dep. 135 .. .. 10 
Newhaven ‘ oi et Tks og 4.46 
Victoria . SOR TR es as - ie AAO 


However, the French boat train must ran at very 
leisurely speed to occupy 2 h. 52 min. on the journey of 
105 miles between Dieppe and Paris. In the same time 
the Northern Railway performs the distance of 158 mil.-s 
between Boulogne and Paris If the State Railways 
ran their train at an equivalent rate of speed the St, 
Lazare terminus might be reached at 5.15 pom. In view 
of the accelerated service vid Dieppe the 11 a.m. service 
from Victoria vid Dover has already been quickened iv 
arrive Paris (Nord) at 6.20 p.m. instead of 6.45 p.m. The 
night service between London and Paris vid Dieppe will 
continue to run vid Rouen. 

Lastly, additional first and second class services have 
been arranged to run on week-days from July Ist to 
October 3lst between London, Paris, and Switzerland +4 
the Dover and Calais route. On the outward journey 
the new train leaves Charing Cross at 4.30 p.m. and is dus 
Dover Pier, 764 miles, at 6 p.m., speed 51.0 miles per hour, 
which furnishes the first booked run at 50 miles per hour 
ever attempted between London and Dover. The inte: 
mediate timings of the Paris train are rather remarkable, 
viz.: 






Miles. p-m. Speed, m.p.h 
Calais Pier .. .. ..dep. 85 
1.61 .. Calais Town ..dep. 8.12 -- Veo 4 
103.58 Amiens .. .. .. ..@lf. 50 ‘ken 
m oe ae se oe -- Use 
184.73 Paris(Nord) .. .. ..arr. 11.2 xan 





This appears to be the fastest timing on record from 
Calais to Paris, though both the 9.55 a.m. and the 10 a.m. 
trains from Paris reach Calais Pier five minutes quicker, 
calling only at Amiens. The new Swiss train leaves 
Calais Pier at 8.10 p.m., and running vid Laon, Chalons, 
&c., is due Basle at 7.58 a.m. (Swiss time). 

From Paris the new service starts at 12.30 a.m., arriving 
at Calais Pier at 6.20 a.m. There is a service stop at 
Abbéville and an ordinary call at Calais Town, the idea 
being to run the train at a moderate rate of speed and 
without intermediate stops for the comfort of travellers. 
The connecting train from Switzerland leaves Basle at 
9.25 p.m., Calais being reached at 6.34 a.m. This service 
arrives Charing Cross at 10.15 a.m., and has a Pullman 
breakfast car from Dover. 








THE ROYAL SOCIETY'S CONVERSAZIONE. 

On Wednesday of this week the Royal Society held 
its second conversazione for this year at Burlington House, 
Piceadilly. This being ‘‘ Ladies’ Night,” the rooms were 
tastefully decorated with flowers and the various scientific 
exhibits were in general of an equally showy nature. 
Professor Flinders Petrie, for instance, showed a collec- 
tion of Egyptian jewellery dating from 3400 B.c. The 
John Innes Horticultural Institution had a_ beautiful 
exhibit of nasturtiums, primulas, tobacco plants, cam- 
panulas and begonias illustrating some extraordinary 
phenomena of plant-breeding and the operation of the 
Mendelian law. There were about a dozen water colours 
by the late Dr. E. A. Wilson, representing scenes in the 
Antarctic. Butterflies, artificial crystals, rainbow cups, 
living crabs, lobsters and other crustacea, fossil dicynodons, 
human skulls and other items all had their part in the 
scientific Vanity Fair. 

But quite the prettiest of all the exhibits was Mr. 
Inwards’ spiraloid curve apparatus. When Lord Ross 
was undertaking the construction of his celebrated 6ft. 
telescope, one of his chief difficulties was in the grinding 
of his lenses. To assist him he invented an instrument 
whereby the grinding motion was produced by a com- 
bination of several movements, each one of which could 
be separately varied. Mr. Inwards has adopted this 
device to the drawing of patterns by means of an inked 
pen. His instrument consists of a combination of cranks, 
gear wheels, connecting-rods and a revolving table for 
carrying the paper. The undulations of the pen, in 
conjunction with the rotation of the table, result in the 
production of figures, which in their more complex forms 
resemble the structure of the diatomacex, radiolaria 
and other natural forms. We understand that there are 
twelve variables in the instrument, each of which can 
be varied independently in a hundred or so different ways. 
As a conservative estimate, Mr. Inwards tells us that 
something like 1,200,000,000 different patterns can be 
produced. We accept this figure without argument, and 
will merely note that at the rate of one pattern every ten 
minutes night and day, Adam, if he had started working 
when he was created would by this time have got about 
half-way through with the number. Mr. Inwards has 
only been working with the instrument since 1893, so we 
cannot blame him if he has not yet found a practical 
application for his invention. Rumour, however, has it 
that it is shortly to be applied for icing wedding cakes. 

Professor E. G. Coker showed the apparatus with which 
he conducted the experimental investigations dealt with in 
his recent paper before the Naval Architects. Professor 
S. P. Thompson, showed an example of the Poulsen 
“ Telegraphon,”’ an apparatus which records speech or 
sound transmitted by telephone and reproduces it at any 
subsequent time in another telephone. Mr. C. R. Darling 
demonstrated experimentally the behaviour of liquid 
drops and skins in and on the surface of water. By 
employing orthotoluidene, a liquid having a_ specific 
gravity only slightly greater than that of water, he could 
show the formation of a drop in such a way that the 
whole process could be easily observed by the unaided 
eye. By means of a projector he threw on to a screen 
the image of a film of aniline resting in water and enabled 
us to follow the subsequent history of the film during its 
breaking up and the formation and behaviour of the 
bubbles to which it gave rise, 
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RAILWAY MATTERS. 


Tae Great Northern Railway Company has opened the 
new railway station and bridge at Letchworth garden city. 
With the improved goods yard and warehouse the new 
work represents an expenditure of £25,000. The railway 
company has acquired over 20 acres for present and future 
requirements. In 1904 the inhabitants of the estate 
numbered about 500, and the town of Letchworth, with 
its agricultural belt, now contains a population of 8000. 
The industries number about forty, including several large 
factories. 

Wr learn from the Electrician that the Paris, Lyons and 
Mediterranean Railway Company, of France, is about to 
instal experimentally an automatic signalling system on @ 
large seale. It will comprise 268 signalling points through- 
out 300 miles of double track. Electrical communication 
with the moving train will be obtained by means of a frog 
in the centre of the track. This frog will be raised by the 
operation of each ordinary signal from the signal cabins. 
The raising of the frog will bring it into line with a 
contactor beneath the locomotive of the passing train, 
in this way completing a local circuit through a battery 


and electrically operated safety whistle carried on the train. 


Ix the Great Western Railway Magazine for May, 1912, 
mention was made of the old atmospheric pipes from the 
early South Devon Railway, then lying partly embedded 
in the beach at Paignton and serving as a surface-water 
drain. The interest of the Board of Education having 
been aroused, by co-operation with the company, portions 
of the pipe have been recovered and transferred to London, 
with the object, it is understood, of setting up a model of 
the atmospheric system in the Science Museum at South 
Kensington. An illustration in the Magazine of April, 
1913, shows a length of the pipe which has been placed in 
the company’s museum at Paddington, where it forms 
a valuable addition to the collection of historical railway 
relies. 

Aw indication of the large and growing field in Australia 
for railway and tramway material was given by Mr. 
T. R. Johnson, Chief Commissioner for Railways and 
Tramways of New South Wales, in his evidence before the 
Dominions Royal Commission last week. During each 
of the last two years, he said, the department had met 
considerable difficulty in placing orders for 3000 tons of 
rails, and after months of delay had only been able to 
secure lots of 1000 tons a month. With regard to 
locomotives, the department had ordered some 100 loco- 
motives from Great Britain during the past six years, and 
was building at the rate of two a year locally. “* We,” 
continued Mr. Johnson, “‘ want rails, and we want people 
to take our orders. It seems a short-sighted business for 
British manufacturers to ignore the business that is to be 
done in the future in these great Dependencies.” 


In the House of Commons of Canada on the 27th of May 
the Minister of Railways and Canals announced that the 
Canadian Government had definitely decided upon Port 
Nelson as the terminus of the Hudson Bay Railway. 
He stated that engineers and men would be sent to Port 
Nelson during this month to commence harbour develop- 
ments. A vote of £900,000 was passed by the House 
towards the Hudson Bay Railway project. The Minister 
stated that he expected 185 miles of steel would be laid to 
Split Lake before the coming winter. The Minister 
further stated that he is also taking up the matter of a 
steamship service in conjunction with the railway. The 
vote met with the approval of the whole House, many of 
the ex-Cabinet Ministers who are now in opposition rising 
to speak on behalf of the railway and to commend the 
Government on jits efforts to carry out and complete 
the work. 

NINE electric locomotives of 1400 horse-power normal 
rating and capable of being overloaded up to 5000 horse- 
power, have been ordered by the New York Central Rail- 
road Company. They are claimed to be the most powerful 
locomotives yet constructed. The tractive effort will 
enable a 1000-ton train to attain 60 miles per hour. The 
type of construction adopted is that having a motorman’s 
compartment at either end with contactor gear, resist- 
ances, brake compressors, &¢., housed midway in a central 
compartment. The coach is supported upon the centre 
pins of the two portions of an articulated frame, each 
portion running on two fixed axle trucks. The motors, 
which are eight in number, one to each axle, have a con- 
tinuous rating of 260 ampéres at 600 volts under forced 
ventilation, and 325 ampéres for periods of one hour, 
the current being collected by eight under-running third- 
rail shoes. Two pantagraph type overhead trolleys 
are also fitted for use on sections where the third rail is 
not installed, these being operated from the motorman’s 
compartment by foot lever control pneumatic gear. 
The forced ventilation for the motors is obtained from 
compressors, the air being driven through the box form 
type of girder and down through the hollow centre pins 
on which the coach is supported. The weight of the cars 
is 100 tons, and the entire length of frame 22ft. 


THE Minister of Railways and Canals in the Canadian 
House of Commons on May 28th made the statement that 
the National Transcontinental Railway will be finished 
next year. The expenditure on the work this year will 
amount to nearly four million pounds. The total expendi- 
ture to the end of 1912 was given by the Minister as 
twenty-five million pounds, and the estimated cost to 
complete the railroad is seven million pounds. The only 
section of the work in which track has not yet been laid is 
a 60-mile stretch between Cochrane and Quebec. It is 
expected that the line will be finished to Cochrane this 
autumn, and by next year to Quebec, where the car ferry 
will be in operation until the great Quebec Bridge is 
completed. The line between Quebec and the New Bruns- 
wick boundary will be finished in three months, and the 
part east of that is now being operated by the Government 
in connection with the Inter-Colonial Railway. The 
Grand Trunk Pacific Railway, being the portion from 
Winnipeg to the Pacific coast, will be completed next year, 
and trains will then be able to cross the continent. This 
will complete the second coast to coast railway in Canada. 
The third Transcontinental railway, the Canadian Northern, 
is also making rapid progress towards completion, and is 
already operating its trains through immense stretches of 
the total distance from the Atlantic to the Pacific. 





NOTES AND MEMORANDA. 


ONE of the most remarkable of the many valuable 
Australian hard woods is yate. Apparently this is the 
strongest timber known. Its average tensile strength 
is 24,000 lb. to the square inch, equalling that of good cast 
iron. Many specimens are much stronger, and one was 
tested up to 174 tons per square inch, which is equal to 
the tensile strength of wrought iron. The tree grows to a 
maximum height of 100ft., and sometimes attains a dia- 
meter of 24ft. or even 3ft. 


Tue report handed in to the Italian Government by 
the Principe di Scalea, President of the Executive Com- 
mittee of the National Aeroplane Society, shows that 
eighty-eight aeroplanes and a hangar have been offered 
to the Minister of War by the various cities and provinces. 
Calculating the cost of each machine at £800, the amount 
represented by these donations, exclusive of the hangar 
given by the town of Bra, is £70,400. A sum of £52,000 
in money has also been subscribed. 





GIvING indication of appreciation of the thoughtlessness 
of motorists in general, one prominent manufacturer has 
taken to equipping his cars with an oil level indicator 
which short circuits the ingition current when the supply 
of lubricant drops below normal. It is nothing more 
complicated than a tube enclosing a float buoyed up by the 
oil. The float carries a contact which touches another 
contact when the float drops, thus short-circuiting the 
magneto and giving unmistakable indication of the 
searcity of oil. 

‘“* GENERALLY speaking the oil for use in a semi-Diesel 
engine needs to be slightly lighter than in a Diesel engine,” 
says The Times Engineering Supplement. Care must 
be exercised in judging the claims of a particular engine 
to run on a specially heavy oil, as such claims are very 
often based on the fact that the engine has run satisfac- 
torily on that particular oil when used intermittently 
with another and lighter oil. The performance, therefore, 
of engines of the Diesel and semi-Diesel type in regard to 
fuel should only be judged by their performance on long 
runs, the use of an oil above 0-9 specific gravity generally 
necessitating very frequent cleaning, which nullifies the 
advantages gained by the employment of a cheaper grade 
of fuel. 


AccorRDING to the Tronmonqer, a Danish inventor, Mr. 
J. C. Ellehammer, of Copenhagen, has constructed and 
patented a hydraulic coupling which is being tested at 
present by the German naval authorities both on land and 
in a torpedo boat. The inventor has already tried the 
coupling with success on automobiles, where it renders 
change-speed arrangements, gear-box, and gear wheels 
superfluous, whilst it is expected that it will prove useful 
for explosion motors, especially those of the Diesel type, ir 
allowing of variation of speed. The inventor believes 
that finer variations in speed will be possible than caa at 
present be obtained even with steam engines; thus a 
vehicle driven through the gear in question may be going 
at any speed whilst the motor is driven at the speed cor- 
responding to its maximum efficiency. 


Ir is significant that the majority of the parts of a 
modern motor car are made by firms who started with 
the industry and who specialise upon these parts. Now, 
so far as the springs are concerned, we believe we are 
right in saying that not one motor car manufacturer 
makes his own springs, says the Aufocar; he buys them 
from the old-established spring manufacturers, who have 
been making springs for all sorts of vehicles from a light 
spring cart up to a heavy main line railway locomotive. 
Rightly or wrongly, the impression that the motor car 
manufacturers have is that the vast majority of springs 
are manufactured more or less on a trial and error basis. 
It appears that very seldom do they find that they can get 
comfortable springing for a car by merely specifying to 
the spring makers the weight upon each axle. It is 
significant that less advance has been made in the develop- 
ment of the springing of motor cars than in that of any 
other part of the vehicle. 


IN a paper read before the Berlin Association for the 
Furtherance of the Study of Natural History, reported by 
the Mining Journal, Professor Dr. Walther, of Halle, 
states that while, at the present rate of consumption 
the Pennsylvania coalfields will be exhausted in about 
100 years, and those of England in 300 years, France is 
likely to have a sufficient coal supply for about 500 years 
tocome. Germany’s position in this respect is considerably 
better, although in the Zwickau district of Saxony coal 
mining will have to be given up in about 150 years, and 
in Lower Silesia in about 250 years. In the Ruhr district, 
however, the coal reserves will last for at least another 
700 years, and the same may be expected from the Saar 
district. The best prospects of all are for Upper Silesia, 
where the occurrence of highly payable coal measures 
has been proved to a depth of 2000 m. and more. There 
the average temperature is about 70 deg. Cent. Though 
it is, in the present state of mining technics, impossible 
for human beings to work in such a temperature, it may 
be confidently asserted that Upper Silesia will be able to 
supply Germany with coal for at least a thousand years. 


AvcTION sales are accompanied by a great deal of 
noise, and in order to do away with this an electrical 
method has appeared in Holland which seems quite pro- 
mising, and the sales are now carried on almost in silence. 
It is now applied to selling eggs by auction, according to 
the custom which prevails in the agricultural centres 
throughout the country in the weekly markets. Eggs 
are auctioned off in 2500 lots, and on the new plan each 
bidder has a numbered seat with a push button and wiring. 
The seller is stationed in front of a large dial having prices 
ranged around it from lowest to highest. There is also a 
large board containing like numbers which can be elec- 
trically lighted, and these are connected to the seats. 
After the proper announcement of the lot of eggs as to 
quality and weight, the seller starts the hand slowly 
moving around the dial. When at any figure, the buyer 
presses his button and the corresponding figure on the 
board lights up, and his number is registered by an annun- 
ciator. As the hand moves on, the next bidder can register 
a higher number, and so on until the bidding is finished. 
The method is said to work very well, and no doubt can 
be applied to all kinds of auction sales. 





MISCELLANEA. 


THE news comes from San Francisco, says the Autocar, 
that Mr. Nicolas Lettinich, a student at the Santa Clara 
University, has applied for a patent for a new substitute 
for petrol which, it is stated, can be sold at 4d. per gallon. 
Not only is the new fuel—to which no name has yet been 
given—-cheap, but it is said to have been tried on a car, 
the mileage of which increased from 14 miles per gallon of 
petrol to 25 miles on the Lettinich spirit. 

Ir has been decided that the lighthouse to be erected on 
Karori Rock shall be of the automatic extinguishing and 
lighting up type, using dissolved acetylene gas. The 
tower will be of ferro-concrete, and will be of sufficient 
height to make the light visible from the deck of a vessel 
15 or 16 miles distant. It is expected that the light will 
not require to be visited, in normal circumstances, oftener 
than once in two months. Similar lights are in use at two 
other points on the coast, and a third one is at present 
being installed. 3 

In some interesting daylight tests recently made at the 
Awanui high-power wireless station, by the Telefunken 
engineers, communication was held with Pennant Hills 
station (Sydney), distant about 1400 nautical miles, daily 
between 11 a.m. and 1 p.m., every word being clearly 
heard. The effect of the Antarctic “ dark days ’”’ on the 
electrical waves is to be investigated at Awanui, now Dr. 
Mawson’s Adelie Land station is in operation. Night 
messages have been successfully passed from Awanui to 
stations 4800 miles distant. 

THERE are indications that more interest will be taken 
in the preservation of historic machines than in the past, 
and it can hardly come too soon, states the American 
Machinist. Machines which really mark epochs in machine 
design and development should be kept, not only as a 
monument to the man, but as an example in design. And 
lest some important machines be overlooked, our con- 
temporary suggests that those interested begin making a 
list of such machines as should be,saved. Such a list, 
giving the names, location and a brief history of the 
machines in any locality will be of great value when the 
time comes to select machines for the Mechanica! Hall of 
Fame. And any who know of machines which deserve a 
place therein may be able to assist when the time comes, 
by jotting down a list from time to time. 

In the course of a paper read recently before the South 
Wales Institute of Engineers, Mr. Sam Mavor described 
the construction and use of a number of types of under- 
ground face conveyors, and remarked that where electricity 
is the motive power the total power cost is moderate. 
At an energy cost of Id. per unit, the cost for eight 
hours for a conveyor 100 yards long is about 3s. 
‘Where compressed air is used the efficiency is much lower, 
and this is emphasised by the fluctuating character of the 
load on the air motor, because the amount of compressed 
air used is more nearly proportional to the time of working 
than to the load upon the motor. At a cost of 0.65d. per 
brake horse-power delivered to the compressor (equivalent 
to Id. per unit for electricity) the cost of power for eight 
hours’ running is about 10s., without allowing anything 
for losses in transmission or leakage ; providing for these 
losses the cost is about 12s. for eight hours’ running. 

AT a meeting of the Institute of Inventors Mr. Robert 
W. A. Brewer, who was chairman of the Motor Union 
Fuels Committee, speaking on ‘‘ Petrol and its Substitutes,” 
urged the possibility of utilising a larger proportion of 
crude oil than had hitherto been done. He did not suppose 
Great Britain could produce anything like the liquid fuel 
she required, but if sufficient encouragement were given to 
distillers, with sufficient financial backing, there was no 
doubt that in a few years’ time much progress in the 
direction of a home-produced fuel would be made. Com- 
mercial aleohol cost about 2s. 3d. per gallon, of which only 
3d. to 5d. was the value, and the rest was artificial price. 
This was considered by the Fuels Committee seven years 
ago, but no progress had been made with the Government. 
Fuel for fuel, there was a possibility of alcohol, suitably 
treated, coming into the field and filling a space which was 
waiting to be filled. Mr. Brewer showed that his experi- 
ments with benzol proved it to be a suitable carburant. 


THE Departmental Committee of the Board of Trade on 
Boats and Davits has now made its report, which has been 
presented to Parliament. Its text has not yet been pub- 
lished, but we are informed on excellent authority (says 
the Shipbuilding and Shipping Record) that its recom- 
mendations cannot be described as drastic. Indeed, it is 
stated that these do npt make a great departure from those 
of the Merchant Shipping Advisory Committee. Many 
devices were submitted to the Committee for improved 
methods as to the working of boats, and especially in con- 
nection with increasing the size of ships’ boats so as to 
hold 200 or more persons, but it is understood that most of 
these have not satisfied the Committee or the Sub-committee 
as to simplicity of working. However, it is believed 
that some recommendations will be made as to methods of 
lowering boats from the decks of big liners. It is stated 
further that many of the large lines of steamships have 
already made provision as to boats and davits coming 
quite up to anything which the Committee recommend. 


In a recent paper on “ The Electric Supply of London,” 
read before the Royal Society of Arts, Mr. Frank Bailey 
said it had been suggested that large electric generating 
stations in the coalfields or down the river would, by 
superseding all the existing stations, secure some economy 
in the costs of generation. Such economies could easily 
be shown on paper, and it could with equal ease be demon- 
strated that the additional cost of mains and losses in 
transmission more than counterbalanced any hypothetical 
economy in generation. London was at present supplied 
from thirty-eight generating stations. Many of these were 
equipped with plant of the latest design, and had facilities 
for extension at low capital cost. It would appear to be 
wiser to convey coal to them rather than to provide expen- 
sive copper mains from distant works. Some of the exist- 
ing works had sites of the utmost value to the future supply 
of London, and so long as the centre of gravity of the whole 
demand fell at a hypothetical point not far from the south 
side of Blackfriars Bridge it was clear there was greater 
economy in developing works on all sides of this point 
rather than the concentration of the load in a distant 
region, 
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Delays in Warship Construction. 


One of the most unsatisfactory features in con- 
nection with the naval programmes of the past year 
or two relates to the considerable amount of the under- 
expenditure as compared with the estimates. It is 
expected to be, also, characteristic of the current finan- 
cial year. Although the Admiralty appears to 
endeavour to keep the yearly expenditure within 
the limits of the aggregate of Navy votes, and the 
Treasury controls modifications or variations of the 
different votes sanctioned by Parliament, it is 
obviously preferable, from the point of view of nationai 
security that the annual outlay should err rather on 
the side of excess than of deficiency. The delay in pro- 
ceeding with new construction either in the form of 
ships to be laid down or in the advancement of vessels 
in progress, as is indicated by the under-expenditure 
as compared with the estimates, represents a serious 
retardation in the shipbuilding programme, the 
responsibility for which it is usually sought to place 
upon the workers, on the one hand, and upon engineers 
and shipbuilders on the other. But the Lords of the 
Admiralty rarely, if ever, assume any of the respon- 
sibility themselves. Labour troubles, it is to be feared, 
we shall never be free from ; the engineering and ship- 
building firms may also be in arrears owing to the 
late delivery of raw materials where these have to be 
purchased from outside ; but is there any excuse for 
the Admiralty being behindhand in the allocation 
of contracts to private firms or the shipyards ? 

The postponement of the placing of orders has 
certainly contributed its share towards the under- 
expenditure in the past. As far back as July, 
1906, the Lords of the Admiralty, in applying 
to the Treasury in respect of a modification of votes 
for 1906-07, stated that in addition to providing for 
the additional outlay concerned by the application, 
they considered it of the utmost importance to make 
greater progress on certain shipbuilding work, &c., 
than that contemplated when the estimates were 
framed, so long as that could be done within the limits 
of the aggregate of Navy votes. It is unfortunate 
that this policy has not been adhered to. Yet in 
1906-07 the accounts showed a saving or under- 
expenditure of £407,000 on contract built ships due 
to certain vessels not having been ordered and to the 
progress of torpedo craft being delayed in conse- 
quence of the length of time occupied in producing 
satisfactory designs. On the other hand, the saving 
was more than counterbalanced by outlay in excess 
of estimates on reconstruction, repairs, stores, &c. 
In the following year three armoured cruisers made 
slow progress owing partly to labour troubles, whilst 
the large deficiency in expenditure on ocean-going 
destroyers was attributed, partly to the orders having 
been placed later than was anticipated, and partly 
to labour troubles and other causes. Apart from the 
labour troubles in 1908-09, which also affected the 
progress of new construction, delay was experienced 
in the delivery of machinery for two dockyard battle- 
ships, but the report of the Comptroller and Auditor- 
General for the year did not point to any late alloca- 
tion of orders by the Admiralty. In 1910-11 a saving 
of £423,000 was effected on hulls, gun mountings, &c., 
for contract ships, but an excess of £256,000 in respect 
of machinery, leaving a net under-expenditure of 
£167,000. It is noteworthy in this connection 
that the excess on machinery was due to greater 
progress being made in some cases than had been 
provided for, and to new orders having been placed 
earlier than had been expected. 

The year 1911-12, however, brings us to an appar- 
ently unprecedented state of affairs in the matter 
of new construction. The aggregate outlay for 
the year was £2,347,000 less than the estimates. 
Apart from labour disputes, which affected certain con- 
tract work for dockyard-built ships, the machinery for 
the Iron Duke, Marlborough, and Fearless was 





ordered later than anticipated; the battle-cruiser 
Tiger was not ordered until later than expected ; 
the contract for the cruiser Birmingham was allocated 
at a later date; and the late ordering of destroyers 
and other vessels is also held to be partly responsible 
for the under-expenditure. In the circumstances 
it is scarcely surprising that the Comptroller-General 
has made inquiries of the Admiralty as to the causes 
of the de!ay in the allocation of orders, but no reply 
had been redeived by the middle of March in the 
present year, when the report on the accounts was 
completed. Whatever form the reply may assume 
there is no doubt that it will never be published, as 
each report merely refers to the particular financial 
year concerned. Nevertheless, it is a matter of grave 
importance that delays on the part of the Admiralty 
should be increasing just at a time when a policy of 
acceleration should be the rule. Labour troubles 
alone, which makers of machinery and private ship- 
builders are unable to prevent, are quite bad enough, 
but it is infinitely worse for programmes to be slack- 
ened on account of the postponement of work by the 
Admiralty for a time. Of course, if alterations in the 
design of the ships or machinery in order to effect 
improvements over the warships of other nations are 
responsible for the delays, the very serious objections 
to the retardation may need modification. But 
the growing number of cases of late ordering in the 
past financial year seems to point to something 
beyond changes design, and is far from being 
reassuring tothe nation. This assumption is strength- 
ened by the fact that in consequence of the rejection 
by the Canadian Senate of the Naval Aid Bill, the 
Admiralty has decided to accelerate the construction 
of the three contract ships of this year’s programme, 
which will probably be commenced in October instead 
of in March of next year. If it is possible to do this 
there was no necessity for so many delays in 1911-12, 
and none for Mr. Churchill’s alarming clause in his 
explanatory statement. 


The Shipyard Crisis. 


At the time of writing the issue between masters 
and men in the shipyard dispute is still undecided, 
in spite of the fact that the employers’ proposals were 
not accepted at the Edinburgh conference on June 
4th, for no strike has yet been declared by the repre- 
sentatives of the Standing Committee of Shipyard 
Workers and the Boilermakers’ Society. At that 
meeting the results of the ballots taken by these 
two trades union societies were announced, and 
showed that 12,215 members of the Shipyard Workers 
had voted for a strike unless the masters agreed to 
grant the 5 per cent. advance demanded, whilst 
4348 voted for the delay of three months asked for 
by the employers. The ballot taken by the Boiler- 
makers’ Society to decide whether its members 
should join forces with the other shipyard workers 
showed that 6830 had voted for taking joint action 
and 624 were for maintaining an independent stand 
in the matter. The figures, though not large when 
compared with the total membership of the two 
societies, were considered to be sufficiently indicative 
of the feeling amongst those most closely concerned 
to warrant the representatives in prosecuting their 
demands at the conference for a 5 per cent. advance 
all round. 

When it is remembered that if a strike be 
declared practically the whole of the shipyards on the 
Clyde, Tyne, Wear, Tees, Humber, Forth, Tay, Dee. 
and at Barrow-in-Furness and Liverpool may have to 
be closed, it would seem that a much larger vote on 
the question should have been obtained before such a 
drastic step as a general strike was contemplated. 
Happily, there is still a ehance of settlement being 
arrived at, as a strike was not declared after the con- 
ference, both sidés having made concessions with a 
view to amicable settlement. A further conference 
was therefore held with the hope, and purpose, of 
adjusting the dispute in a way satisfactory to both 
parties by means of friendly overtures in the matter. 
The employers offered to meet the men by granting 
an advance of }d. per hour or 1s. per week to all time 
workers and to consider the claim of the riveters to 
a 24 per cent. increase on piece rates in order that the 
proportion of squad payment made to holders on 
might be increased, the advances offered to take 
effect from the first pay in August. As there are 
about 100,000 men involved in these negotiations, 
and approximately only one-third of them is employed 
on time wages, the men did not accept the offer as 
adequately meeting their demand for a general 
advance all round of 5 per cent.,although the em- 
ployers again pointed out that the piecework earnings 
might very easily be increased more than 5 per cent. 
by greater regularity in time-keeping on the part of 
the pieceworkers. The men, on the other hand, are 
inclined to hold out for the full 5 per cent. advance, 
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and do not wish to see any differentiation of treatmen} 
between pieceworkers and time workers, but are 
reported to be favourable to a submission of the 
whole question to arbitration, Sir R. Askwith being 
named as arbitrator; or, alternately, they suggest 
that this gentleman should be asked to act as neutral 
chairman at a joint conference. While it is not likely 
that the employers will be disposed to welcome out- 
side intervention in the matter, the men, on the other 
hand, are as little inclined to accept the offers made 
by the Employers’ Federation as a suitable com- 
promise. Still, there is a streng feeling abroad that 
no effort will be spared to avert the catastrophe of a 
general strike, and it is not difficult to believe that a 
large proportion of the members of the men’s societies 
who have refrained from voting one way or the other 
see very clearly that they stand to lose much more 
from the extreme step proposed than they are ever 
likely to make up by the problematical advance of 
wages they expect to gain. A feeling in this direction 
undoubtedly exists among the workers who, from 
loyalty to their societies, will “‘do as the rest do,” 
yet their officials will do well to give heed to the 
opinion, not openly expressed by ballot, but very real 
all the same, that the benefits to be derived by striking 
are of doubtful quality. There is no question of 
principle involved on either side, the issue is clearly 
one of wages, and of wages alone ; upon this ground 
it should be judged. The employers state definitely 
that the present state of the market does not justify 
the advance asked for. It is for the men to consider 
with the greatest carefulness whether it would not be 
wiser for them to agree to a three months’ delay in 
which this statement may be tested, even to accept 
it as true and take the offer already made to them, 
rather than to oppose it with the gigantic weapon 
of a universal shipyard strike, putting a stop to pro- 
duction and wage-earning alike for the present, and 
perhaps in the future reducing the work available, 
for in the nature of things no new orders will be placed 
by owners while the conditions of tendering are so 
unsettled. It must be remembered that there is a 
possibility that some of the prospective contracts now 
in the market may be diverted to foreign shipbuilding 
centres, where workers are content to receive good 
wages without straining their demands beyond the 
bounds of reason. 

It is impossible to forecast the events of the next 
few weeks, but we find a grain of hope in the result of 
the resumed conference at Edinburgh on Wednesday. 
The employers held by their offer of one shilling a 
week more to time workers and 2} per cent. rise to 
riveters, but declined to give 5 per cent. more to 
mere workers, and it was manifest that it satisfied a 
large proportion of the men, the boilermakers being 
alone dissatisfied. It was decided to take another 
ballot on this offer, and on the question of a neutral 
chairman, and the strike is now deferred for three 
weeks. But it is to be hoped sincerely that 
a strike may yet be averted, and that the over- 
tures of the Employers’ Federation may be accepted 
in the spirit in which they are made. If this be not 
done we shall find ourselves in the throes of another 
of those events in the labour world which cut directly 
at the roots of all true and healthy trade expansion. 


Opportunities. 


Many an engineer, who has not reached that eleva- 
tion in hir profession to which he believes his abilities 
entitle him, has sought comfort in the reflection that 
the present is not as the past was, and has persuaded 
himself that had he but the opportunities of Stephen- 
son, Telford, Watt, Trevithick, and a score of others, 
he too would win his place amongst the immortals. 
He misleads himself. Engineering has developed in 
the last hundred years at an astonishing pace, but it 
has rather widened than narrowed the opportunities 
that it offers, and we may safely say that did some of 
the ancient giants come to life again they still would 
be giants amongst us, still men of quick imagination, 
unconquerable tenacity of purpose, ready inventive- 
ness, and abounding courage. For the world to-day 
offers as many chances to the engineer possessed of 
these qualities as it did a hundred years ago. 
Conquests, it is true, are not always to be sought in 
the same direction, nor to be won by the same means. 
But education has put new power in our hands, and 
the development of industries offers us new fields to 
conquer. 

It is indeed doubtful if there has ever been a period 
that made a wider appeal to the engineer than 
the present. On all hands progress is taking place 
with surprising celerity. The secrets of the raw 
materials with which the engineer must deal are 
gradually being surrendered. The increasing attacks 
of the physical, metallurgical, and chemical labora- 
tories are making plain things that were obscure, 
whilst the development of old and the invention of 








new processes offer us the means of performing 
metallurgical operations, which defied, even the imag- 
ination of our forefathers. Mild steel still has its 
mysteries, but the veil is not so dense as it was, and 
the microscope is beginning to pierce it. Corrosion, 
that fearful enemy of the structural engineer, is being 
studied with increasing energy, and it is not too much 
to hope that its last stronghold will before long be 
forced by the intellect that is now being concentrated 
on it. Segregation and piping, probably the most 
costly of the ailments of steel, have been attacked 
with success and, methods are now available 
which reduce the useless part of an ingot from large 
to almost inconsiderable proportions. If we turn 
from the ferrous to the non-ferrous metals we find 
almost the same degree of progress. It is true that, 
even the ancients, knew of bronzes which we have not 
succeeded in surpassing, but, on the other hand, what 
they did fortuituously by rule of thumb, we now do 
with certainty by science. Furthermore, with the 
help of aluminium, a metal known but a few years 
ago only in chemical laboratories, we are able to 
prepare alloys of astounding lightness and strength, 
which provide the engineer with a material scarce 
dreamed of by our forefathers. In the chemical labora- 
tory a new science has arisen since the discovery of 
radium. It holds out the promise of a source of power 
which shall make our present prime movers more 
barbaric and primitive than the mechanical powers 
of the builders of Nineveh appear now to us. Until 
such time as that great discovery is unfolded we shall 
continue to develop those sources which nature offers 
us with a more open hand. The steam engine in the 
face of attacks from oil and gas engines has progressed 
in such a degree that it has retained its threatened 
position, and under appropriate conditions gives us 0 
horse-power-hour for almost as small a cost as any other 
prime mover. And who shall say that it is yet at the 
end of its resources? New life came to it with the 
turbine, and though the turbine is still young there are 
already evidences that a great step forward in economy 
has been made within the last few months. In the 
propulsion of ships a new chapter and a new lease 
of life have been opened, by the introduction of 
reducing gearing. In the preparation of steam the 
present moment offers us much that is interesting. 
Our knowledge of furnace reactions is always increas- 
ing, and with the help of more scientific boiler design, 
mechanical stoking appliances and carbonic dioxide 
recorders, we are able to burn fuel with an economy 
barely known twenty years ago. Moreover, a method 
of consuming gaseous fuels by surface combustion 
shows the way to new economies and to the final 
elimination of smoke. Where fuel is wanting 
nature has made compensation for its absence by 
abundant supplies of water power, which are, with the 
help of electricity, being turned day by day to greater 
use. The conquests that have been achieved in recent 
years in the development of this power would have 
commanded the respect and admiration of the greatest 
engineers of the past. In the mechanical details of 
such plants progress is increasing with such surpris- 
ing speed that a great foreign builder of water tur- 
bines speaks of the designs of but a year ago as out 
of date. Of electricity it is unnecessary to speak. 
The dynamo and motor have opened up an entirely 
new area—a field for work of which the great 
engineers of the past had no glimmering. Its con- 
tinual progress gives unbounded opportunities to 
enterprising men. In its womb are mightier things 
than the world has yet seen. 

We might multiply examples till page after 
page of this paper was filled, but it would 
profit little to go through the whole tale of pro- 
gress—a marvellous history when we recall that 
it may all be compressed into a century—and it is not 
our object to re-tell it. The point we desire to make 
is this. Nothing in engineering has yet reached its 
zenith. Looking back on the history we see that no 
great thing has yet reached perfection. Improve- 
ment and development are continually proceeding, 
and each step forward opens a wider vista before us. 
We have made the brief sketch of development above 
to show that the curve of progress is still moving 
upwards; there is, yet, no sign that it is becoming 
asymtotic. Where our parents could but see acres to 
conquer we can see square miles ; our children will see 
square leagues. We have added the air to our 
dominions ; they may add the ether to theirs. Let 
no engineer, then, complain that he has no oppor- 
tunities. If he fails now, he would have failed in the 
past. There is always great work for great men. 


Aeroplane Engines and the Government. 


THE announcement by the War-office of a £5000 
prize competition for British-made aeroplane engines 
will be received with favour by all who have the 





interests of artificial flight at heart, and by all who 
desire to see this country taking a leading part jn 
the race for aerial supremacy. In view of the remark 
made in the report of the judges in the military 
aeroplane competition of last August, the decision 
of the Government to institute an aeroplane engine 
competition need scarcely occasion surprise. It js 
indeed only the logical outcome of the judges’ recom. 
mendation that “the importance of encouraging or 
establishing a first-rate British aircraft engine industry 
cannot be overrated.” It will be recalled that ail 
the aeroplanes which passed the tests on Salishury 
Plain last year and those which, although not entirely 
fulfilling some conditions, were recommended {or 
awards, were fitted with foreign engines. Of the four 
types of British engines entered, the promise was 
said to be hopeful, but it was added that they }ad 
not at that date proved themselves capable of equal- 
ling the performances of the best foreign high-powered 
engines. The competition now announced should 
go a long way towards remedying this obviously 
unsatisfactory state of affairs. The promise of a 
prize of £5000 is by itself a very small inducement 
to our aerial engine manufacturers to spend any 
great amount of time and money in getting an engine 
ready for the competition. But even if the prestive 
attaching to first, second or third place be regarded 
as of little monetary value, we have still got the 
promise of subsequent orders to weigh against the 
trouble and expense involved. These orders, it is 
stated, will be worth £40,000 in all—representing 
anything from 40 to 100 engines, according to size 
and by a wise provision will not necessarily all be 
given to the prize winner. The engines will be re- 
quired to have a horse-power of anything from ‘0 
to 200, and to have more than four cylinders. The 
gross weight per horse-power “calculated for six 
hours’ run ” is not to exceed 11 1b.—or, presumably, 
the weight of the engine and its accessories, together 
with fuel and oil for six hours’ run, is not to exceed 
the figure named. The engine should have a light 
total weight, be economical in its consumption, and 
should run silently and without vibration. The 
simplicity of its construction, the accessibility of its 
parts, and its ability to resist deterioration will also 
be taken into account. Further, it should be able 
to run slowly under light loads and should run 
smoothly whether inclined or horizontal at full 
or lower power. Finally, its shape should be such 
as to minimise head resistance; it should embody 
precautions against accidental stoppage, such as 
dual ignition, and it should be adaptable for starting 
otherwise than by swinging the propeller. 


The Right of Way on Crossing-Roads. 


THE Automotor Journal has sent us an advance 
proof of an article, which is to appear in its issue of 
to-morrow, and to which it requests that we shall 
make special reference. The article in questiof 
discusses a scheme by which it is proposed to reduce 
accidents in our streets and to minimise the use of the 
horn or hooter by motor vehicles. The scheme put 
forward is simple in the extreme. It provides that 
where two roads cross one another the local authorities 
shall determine which shall be considered as the main 
or through road and which the subsidiary road, and 
having done this that they shall erect signs in these 
roads which shall indicate to all passing vehicles 
whether they must slacken speed and go dead slow 
till they see if the coast be clear, or, on the other hand, 
whether they can go straight ahead. The idea would 
seem to have much to commend it. There are hun- 
dreds of crossings in London alone where it would be 
beneficial if the indications were loyally obeyed, and 
instead of the constant slowing up and distressing 
use of means of attracting attention—all of them 
more or less objectionable—the main traffic could go 
straight through. The side, and on the average, 
doubtless, slower traffic, would alone have to slow up, 
and having to do this, need not use the horn. Cer- 
tainly there should be less noise and, we should judge, 
fewer accidents. To be thoroughly successful, how- 
ever, the indication must be just as effectually given 
by night as by day ; in fact, it is possibly even more 
important to have it during the hours of darkness 
than in those of daylight. In large cities this would 
offer but small difficulty to the carrying out of the 
scheme, because of the numerous street lamps, but 
on country cross roads it would be another matter. 
There would have to be special lamps and special 
arrangements for keeping them lit. However, these 
are details. The main thing is that what appears to 
be a practical suggestion for reducing the number 
of accidents and the noises in our streets has been 
brought forward, and we have much pleasure in 
giving it the added publicity of our columns. 
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THE INSTITUTION OF MINING ENGINEERS. 


Ar the fifty-eighth general meeting of the Institu- 
tion of Mining Engineers, held last week at the rooms 
of the Geological Society, some matters of considerable 
interest and importance were discussed, such as the 
suppression of coal dust explosions, the successful 
employment of self-contained breathing apparatus 
in vitiated atmospheres underground, the spontaneous 
ignition of coal, and the use of aluminium cables for 
the transmission of electrical energy — : 
Suppressing coal dust explosions in mines._-The 
dangerous character of gas and the troublesomeness 
of water in mines have long been recognised and dealt 
with by precautionary measures, but for a long time 
people refused to recognise any danger in coal dust, 
until at last convincing evidence was forthcoming 
and the terrors of coal dust when suspended in air 
were admitted. Repressive measures followed and 
took the form of watering the roadways to lay the 
dust and prevent its rising to form an explosive 
mixture with the air, an alternative being the esta- 
blishment of dustless zones from which the dangerous 
dust should be scrupulously removed and would thus 
introduce a length of road through which an explo- 
sive wave could not be propagated. But watering is 
frequently bad for the roads, and increases propensity 
to falls of roof ; whilst keeping a length of road abso- 
jutely dustless is a very troublesome matter, because 
the dusty condition is soon restored from the dust- 
laden air currents. Moreover, these air currents, 
so necessary for diluting the gas and rendering it 
harmless rapidly, also annul the effect of watering on 
account of the active evaporation they encourage. 
It happened in 1886 that Dr. Garforth, president of 
the Institution, and also introducer of this topic on 
the present occasion, observed, while traversing a mine 
after a dust explosion, thag although great damage 
had been done at some places, there was at others no 
evidence of damage perceptible, and it was just at 
these places fine stone dust had been whirled and 
whirled as a cloud in the air with tremendous force, 
and had finally settled in the roadways like a thick 
carpet. He noticed this feature on other occasions, 
and came to the conclusion that stone dust might 
he useful to dilute coal dust and render it harmless 
just in the same way as air is used to dilute the gas. 
Trials by himself and others have proved the correct- 
ness of his assumptions, and this being so, it was 
evident from the discussion that there is a keenness 
amongst the leading mining engineers to adopt this 
preventative measure in their mines, and the only 
difference of opinion seemed to be as to the best dust 
to use and how much of it, or rather how little of it 
should be used. Hand distribution is regarded 
as the best way of spreading it and 8 or 10 to 1 is 
certainly safe, but so, some say, is 1 to 1, and nobody 
would hesitate for a moment trying the latter, though 
they might contemplate askance the larger dressings ; 
hut, as Dr. Garforth pointed out, even that would 
only cost £200 a year. The dust must be in- 
combustible, and it must not contain particles 
angular or otherwise deleterious to the respiratory 
organs or health of the men. It must be fine dust, 
but the particles should be heavy enough to remain 
undisturbed by the ordinary air currents yet light 
enough to be easily raised by any current approaching 
explosive speeds. It should be sufficiently light in 
colour to render its presence visible to the eye. The 
adoption of this precaution, it is asserted, will render 
coal mines safer than ever before. 

The usefulness of self-contained breathing apparatus, 
even when worn while undertaking most laborious 
operations in a mine and within an utterly irrespirable 
atmosphere, was well set forth by Mr. J. R. L. Allott 
in his paper on “‘ The Reopening of Norton Colliery 
with Self-contained Breathing Apparatus after an 
Explosion.”’ The success largely depended on well- 
schemed precautionary measures, including sufficient 
oxygen, ample means and codes for signalling, and the 
employment of men who had had some training in 
the use of the apparatus. Three rescue teams from 
Messrs. Robert Heath and Sons’, Norton, Birchenwood, 
and Grange Collieries—consisting of five men each— 
were chosen to carry out the work, each team to do 
three hours’ actual work in the dips in 14-hour turns, 
and three hours in attendance outside the stoppings 
in 13-hour turns, with their apparatus on, but un- 
coupled, ready for any emergency. The following 
time table shows the arrangement of shifts. It gave 
ample time for the men to change their apparatus 
and travel to and from the base of operations within 
the eight hours :— 

Norton BRIGADE. 
6 a.m. to 7.30 a.m. inside the stoppings. 
9 a.m. to 10.30 a.m. outside > 
10.30 a.m. to noon inside ” 
1.30 p.m. to 3 p.m. outside 
BiRCHENWOOD BRIGADE. 
6 a.m. to 7.30 a.m. outside the stoppings. 


7.30 a.m. to 9 a.m. inside 9» 
10.30 a.m. to noon outside a- 
Noon to 1.30 p.m. inside os 
GRANGE BRIGADE. 
7.30 a.m. to 9 a.m, outside the stoppings. 
9 a.m. to 10.30 a.m. inside ”» 
Noon to 1.30 p.m. outside * 
1.30 p.m. to 3 p.m. inside * 


The thermal value of the slow combustion of coal dust 
has been measured in a well-devised and well-arranged 
apparatus by Mr. F. E. E. Lamplough and Miss A. 
Muriel Hill. In no case did heating take place with- 


out absorption of oxygen, and conversely absorption | England it has always been the practice to have the 


of oxygen was always attended by heating of the coal. 
Some of the results are set forth in the table :— 
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Iron pyrites from coal”... | — | 210 800 | 3-3 





A lively little discussion followed. Some thought 
these scientific results settled the question of spon- 
taneous combustion for ever ; some thought that this 
paper would re-open the old controversy whether 
pyrites was or was not the culprit. Some said the 
slow oxidation of pyrites would, others that it would 
not, and yet others that it might, ignite coal and 
cause spontaneous ignition. 

The discussion on ‘“ Aluminium Cables’ was 
adjourned, and the usual votes of thanks brought 
the meeting to a close. 
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Industrial and Manufacturing Chemistry (Organic). 
By Geoffrey Martin. London: Crosby Lockwood 
and Son. 1913. Price 21s. net. 


As explained in the preface, this book is a treatise 
on the applications of organic chemistry to the arts 
and manufactures embracing both British and Ameri- 
can practice. It therefore covers a wide field, much 
wider than authors in the past would have traversed 
when writing under a similar title. We do not make 
this observation in any spirit of adverse criticism, but 
rather as a commentary upon the great change which 
has come over so many branches of manufacture in 
the last twenty or thirty years, an era which has 
witnessed the rise of the works chemist from a sub- 
ordinate position to one of the greatest importance 
and significance. The large textile, rubber, leather 
and other industries, inasmuch as they now submit 
largely to chemical control, can claim a place in a 
volume such as the present, beside manufactures 
which by general consent have long been recognised 
as specifically chemical. Mr. Martin shows himself a 
versatile expert, a large part of the book, embracing 
a variety of subjects, being the product of his own pen. 
It would, however, of course, be impossible for any 
one man to deal in anything like detail with the 
numerous topics presented, and the author has called 
to his aid a number of specialists, who presumably 
make themselves responsible for their several chapters. 

Useful features of the book, which is fully illustrated, 
comprise references to standard works at the head of 
the chapters, statistical tables of imports, exports, &c., 
at the end of the chapters, and a very copious index. 
For the most part the information given has been 
brought closely up to date, notably in the case of 
synthetic rubber, though this particular manufacture 
is, of course, as yet very much in the embryonic stage. 
Mr. Martin has aimed at interesting a very wide circle 
of readers, from chemical manufacturers to fire 
insurance inspectors, and we have no doubt that 
many purchasers will come forward, some merely on 
account of specific chapters, others in order to have 
at hand an up-to-date work of reference on a multi- 
plicity of matters, many of which have not hitherto 
been adequately treated in book form. Reference is 
rightly made to the existence of many recent pro- 
cesses in works, and to the difficulty which this 
imposes upon the would-be author. This, of course, 
has always been the real lion in the path of the tech- 
nical writer, whose main consolation lies in the fact 
that even where he is egregiously in the wrong in 
describing the procedure at this or that works, those 
in the. know do not correct him publicly to his dis- 
comfort from fear of giving information away for 
nothing. As considerations of space have made it 
incumbent upon the contributors to the book to 
condense their matter as much as possible, it is a 
fortiori necessary for the reviewer to be exceedingly 
brief with regard to even those few chapters which 
his space will allow him to notice, and which have 
been selected more or less at random. 

In section JI. Mr. Martin deals in a clear manner 
with the soap industry, bringing in everthing of real 
importance, though we must say that for a book pub- 
lished in England it is somewhat too redolent of Ameri- 
can practice. The nomenclature is distinctly Ameri- 
can, viz., kettle for boiler, ‘‘ fitted ’’ for finished, &ce. 
An example of American practice, as quite distinct 
from English, is seen on the top of page 105, where it 
is stated that the frames for cooling consist of iron 





plates on a woodebase and mounted on wheels. In 


frames stationary and the base of cast iron. With 
regard to this matter it should, of course, be remem- 
bered that in general American soaps differ from 
English, because before it is put into the frame 
English soap will flow thereto by its own gravity, 
which is not the case with American soap thickened 
with soda ash. Among the cuts of soap making 
machinery, we do not note any of specifically English 
make, such as Forshaw’s and others, so well known in 
the home trade. With regard to the statistics of 
soap exported, on page 119, it would have added to 
their interest if the production as given in the Census 
Blue-book had been included. This figure for 1907 
was 7000 tons per week. Official American figures 
for 1909 give their total as 15,833 tons per week. 
The next chapter deals with glycerin, and here we 
rather object to Mr. Martin’s statement that there are 
two systems in use in soap works, viz., Van Ruym- 
beke’s and Garrigue’s. There is nothing particularly 
distinctive about the former, which is merely a modi- 
fication of the old Domeier process in operation in 
England twenty years ago. There is an illustration of 
Foster’s waste lye evaporator, which is now installed in 
many large English soap works, a reference which 
might well have been amplified by mention of some 
of the well-known makers of glycerin plant in England. 
With regard to the use of a basic iron sulphate for 
purifying the crude lye, we have found alumina salts 
to give equally good results, and can therefore 
endorse the remark on page 123. As an addendum 
to the remarks on analysis, we may say that the 
International Committee on glycerin analysis have 
formulated a scheme now generally adopted, and it is 
to be hoped that this will bring to an end the great 
discrepancies of the past. In leaving this interesting 
topic, we may note the extent and importance of the 
glycerin industry as a branch of the soap manufacture ; 
indeed, we believe we are right in saying that, were it 
not for glycerin, soap makers would find it difficult to 
show a profit owing to the increasing cost of raw 
materials without a compensating rise in selling prices. 

The topic of essential oils can, of course, receive but 
perfunctory treatment in three or four pages. The 
demand for these products has increased enormously 
in recent years, and we have now quite an extensive 
literature dealing with the subject. Reference to the 
lavender industry of Hitchin and Mitcham has been 
crowded out, but it is satisfactory to be able to say 
that the English lavender oil fetches a higher price 
than‘ the foreign. With regard to the synthetic 
perfumes, briefly referred to in this section, although 
this branch of organic chemistry has made great 
strides and the products are largely used, there is no 
noticeable decrease in the output of perfumes from 
Grasse, this being, no doubt, due to the largely increased 
demand. Section IX. of the book deals with the 
rubber industry, there being two sections, one 
entitled ‘‘ Natural Rubber,’ by Mr. Carrier, and 
the other ‘‘ Synthetic Rubber,” by Mr. Martin, this 
latter being a useful summary of the patents and scat- 
tered literature of the subject up to date. Mr. Carrier, 
in the space of a dozen pages, which are largely 
occupied by illustrations of Bridge’s machinery, has 
been only fairly successful in compressing the main 
facts of collection, chemistry and manufacture into so 
small a compass. We might point out that the 
Castilloa habitat is Central America rather than 
South America, and that some reference should have 
been made to the superiority from the manu- 
facturers’ standpoint of the Brazilian Para rubber 
prepared by the old smoking process to the plantation 
product from five year old trees, however “ efficient ” 
the new smoking processes may be. Though the 
washing rolls are much the same in the plantation and 
in the rubber factory the process of drying the washed 
rubber, as given on page 358, applies to the plantation, 
only artificial heat being regularly used in the factories. 
The paragraph referring to the removal of resins and 
inferior rubbers is somewhat loosely worded ; we 
cannot say that we have ever heard of any practical 
method of removing one grade of rubber from another 
when the latices have been mixed. Raw rubber is 
stated to melt under ordinary pressures at about 190 
deg. Fah. to a gummy mass; surely this is not the 
case with fine Para! On page 360, under hot vulcan- 
isation, it is stated that the rubber is kneaded with 
8 to 10 per cent. of sulphur or antimony sulphide 
‘together with the other mineral substances, fibres, 
&c., which are always used as fillers in converting the 
rubber into manufactured articles.’ We must 
demur to this statement in the case of elastic thread, 
india-rubber bands and numerous other articles to 
which nothing except the vulcanising agent is added. 
Goloshes, we may say, have to be made of good grade 
rubber, and do not contain “a very large amount of 
rubber substitutes.” With regard to the reforming 
processes of Gare Immisch and others, it appears that 
from a financial point of view we are not yet able to 
claim them as “ valuable.” In removing fibre from 
ground waste, caustic soda under pressure has largely 
replaced sulphuric acid, the English output of re- 
claimed rubber by the alkali processes at the present 
time largely exceeding that by the acid process. In 
line nine, page 364, uncombined is no doubt intended 
for combined. 

Passing now to Section X., aliphatic chemicals, the 
name Warington should not have two r’s as in the 
text. Then, too, in the otherwise good account of 
tartaric acid, we note that no reference is made to the 
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researches on the chemistry of tartaric acid by the late 
B. J. Grosjern, who was chemist at Lawes’ tartaric 
and citric acid factory. In section XI., the illuminat- 
ing gas industry, Mr. Doncaster deals with an import- 
ant subject which calls for more than passing mention, 
though our space is rapidly becoming exhausted. 
With regard to what is said about vertical retorts on 
page 391, we may say that the statement that the 
yield of ammonia is 50 per cent. greater rests solely 
on the authority of the patentee, and has not been 
confirmed by results from a large number of plants 
now at work in England. Patentees also hold that— 
as stated in the text—the great bulk of gas generated 
in a vertical retort travels through the cool centre 
core of partly carbonised coal, but it is still a matter in 
dispute whether a large proportion of the gas does not 
pass through the hot coke layer. It is a matter for 
regret that reference to the various types of coke 
ovens in use has apparently been crowded out. With 
respect to washer scrubbers we do not agree with the 
statement that they occupy ‘‘ much less room”’ than 
tower scrubbers, neither are they more efficient, and 
our opinion finds support in the continued use of the 
tower scrubber in modern works. Regarding Weldon 
mud, it can hardly be said that it has been seriously 
employed in purification. In the readable paragraph 
on carburetted water gas the description of plant 
is limited to one type only, and the important Delioick 
plant is not mentioned. In the reference to calcium 
carbide on the top of page 400 “ sand ”’ is, of course, a 
misprint for “lime.’’ The manufacture receives but 
scant notice for its present-day importance, but we 
cannot linger over it, and will merely add to the 
statistical information given by saying that in 1911 
Norway and .Sweden exported 48,000 tons. No 
mention is made of the yields of gas liquor, tar and 
various by-products, nor is there any description of 
the plants used in gasworks for dealing with by-pro- 
ducts—the Claus sulphur kiln for instance. Nor do 
we notice any reference to the methods employed in 
gasworks for recording the calorific value of the gas. 
The information given ongas analysis is too abbreviated 
to be of real use, and as regards photometry the recog- 
nised standard photometer is not described. 

Passing now to the chapter devoted to coal tar 
and its products, we note the omission by Mr. Martin 
of the most modern methods of rectifying crude 
benzene, preparing solvent naphtha, &c., and on page 
416, instead of giving the methods employed for 
‘“‘ dehydrating ” coal tar, the author contents himself 
with saying “the tar previous to distillation must 
have been completely separated from water by long 
standing.” In section XVI. the paint and pigment 
industry is dealt with shortly by Dr. Friend, who only 
claims to give its main outlines. This he has done 
efficiently, though it can hardly be contended that 
the subject matter has much connection with organic 
chemistry. In the reference to barytes on page 506, the 
words “‘ these are’”’ should, of course, be “ this is.’ 
With regard to satin white we may say that this body 
cannot be prepared of commercial value by merely 
mixing ground gypsum with hydrated aluminium 
oxide. In order to obtain the product possessing 
superior body the gypsum has to undergo a prelimin- 
ary treatment of crystallisation before being mixed 
with the alumina. Passing by sections XVII. and 
XVIII., the textile industries, we bring our review to 
an end, with the remark that section XTX., ‘‘ The 
Leather and Tanning Industry,’ embodies some of 
the very best work in the book, and we congratulate 
Mr. Law on the conciseness of his treatment and his 
accuracy of detail. We would suggest, however, that 
some description of the ““ tumbler,” Fig. 227, page 570, 
should have been given. Further, with regard to the 
drum dyeing or re-tanning of skivers it has been our 
experience that the shelves are usually placed at 
regular intervals round the inside of the drum, though 
for heavy skins the shelves are substituted by pegs. 

To conclude, the topics that have received special 
notice in this review have, as we have already said, been 
selected more or less at random, and not because they 
are Oi greater importance than others, which the 
exigencies of space have compelled us to pass without 
even mention. In the preface the author hints at 
possible shortcomings, and invites others to draw his 
attention thereto. This we have done with respect 
to several matters, in many of which we are quite 
ready to admit the experiences of individuals may not 
be identical. On the whole, we think that Mr. 
Martin has brought a very comprehensive scheme to 
a satisfactory conclusion, and that despite its minor 
blemishes the book can be strongly recommended to 
the attention of those for whose needs and interests 
it caters. 
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SPECIAL AMERICAN DRILLS FOR DEEP ROCK 
CUTTING. 


Spectra types of rock drills have been devised in the 
United States for use in deep and heavy rock excavation. 
These are the deep-hole traction drill and the churn drill. 
The former is a development of the ordinary tripod rock 
drill, operated by steam or compressed air; the latter is 
a development of the well drill used in sinking boreholes 
and wells for water, oil, or gas, and in which the drill rod 
is raised by a rope and dropped by gravity. 


years ago by Mr. C. H. Locher, when contractor for the 
excavation of a new deep-water channel in the Detroit 
River to facilitate the navigation of the large ore-carrying 
steamers. The plan of execution adopted by him for 
this work was to enclose a part of the width of the river 
by cofferdams, unwater the enclosed area by pumps and 
syphons, and then excavate the rock bed in the dry. 
The sides were cut to a smooth and vertical surface by 
rock channeling machines. The mass of rock was drilled 
and blasted, the shattered rock being loaded by steam 
excavators into large skips which were handled by cable- 
ways. The cutting is 450ft. wide, and the depth of the 
excavation was from 12ft. to 20ft. Ordinarily such drilling 
is done with tripod drills, but with these there is consider- 
able loss of time in moving and setting up for each hole. 























Fig. i—THE LOCHER ROCK DRILL 


Time is lost also in changing the drill steels, as the feed is 
limited to 30in. or 36in., and there is difficulty in removing 
the mud from the hole so that the drill may strike on the 
bare rock without having the force of the blow cushioned 
by a layer of mud. On the Detroit River work, with 3}in. 
air-operated drills, the average for an eight-hour day was 
40ft. of 3in. hole for each drill, so much time being taken up 
in moving, setting up, and changing drills on account of 
feed. In view of the relatively low percentage of working 
time and actual work, Mr. Locher set himself to devise a 
drill which would materially raise this percentage. 

To reduce the delay due to feed he decided upon a feed 
of 20ft. instead of 3ft. To reduce the delay in moving and 
setting up he proposed to mount the drill on a self-pro- 
pelling carriage. The first experimental machine drilled 
a 5in. hole 8ft. deep, but this still required two changes of 
drill rods. The results were so satisfactory, however, 
that larger and more efficient machines were developed. 
By the old plan the diameter of the hole was reduced in 
the lower portions, but it was found that with the larger 
hole made by a single drill fewer linear inches of drilling 
were required to break up a given amount of rock to sizes 
suitable for handling, while less powder was required for 
The second machine had a 14ft. feed, with a 
Jin. cylinder and a Sin. bit. In performance, the first 
machine drilled 29ft. of 3in. hole in fifty-five minutes, 
including three minutes consumed in making four moves. 
In sixty minutes 37ft. 3in. of hole were drilled, including 
five moves; and in thirty-two minutes 20ft. 6in. of hole 
were drilled, with three moves, one 6ft. hole being put down 
in five minutes. The second machine in one month aver- 
aged 117ft. of 5in. hole per shift, while the tripod drills 





The deep-hole traction drill was devised some three | 


| 


ee 
ordinary tripod drill—changing the steel every 2f¢,, and 
with a drill mounted in a carriage for 6ft.—showeq that 
while the former averaged one lineal foot of hole jn five 
minutes, the latter averaged the same depth in 1 -:} minutes 
The economy of the larger feed is indisputable. . 

Following on this line of development, Mr. Locher 
designed a drilling machine with a vertical feed of 256; 
and capable of putting down a Sin. hole at the rate of 19)), 
per minute in the limestone bed of the Detroit Rive, 
This was mounted on a self-propelling carriage. Fig, | 
shows the front or drill end of the machine, and the 
left-hand view on page 632 shows the rear end with the 
air pipe connected to a reheater on the frame. This 
machine was built by the Sullivan Machinery Company 
of Chicago, and has been followed by others. of 

The underframe is of steel shapes, and is mounted upon 
four wheels with wide steel treads. The front whicels are 
swivelled for steering, while the rear wheels are o: « fixe 
axle. The steering is done by power from the en: A 
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Fig. 2—-HOLLOW DRILL 


1. Drill complete. 

Sleeve removed, showing cage and ball valve in place. 
%. Sleeve. 

4. Cage and ball valve. 

5. Drill rod with cage removed. 


| shaft driven by the engine carries sprocket whcels for 
| driving chains which pass around larger sprockets on the 
| inner side of the rear wheels. Upon the underframe 
| stands a pair of steel guides or leaders supported by braces, 
| and upon these slides a cast iron block to which the drill 

cylinder is attached and which is heavy enough to resist 
| the recoil of the blow. A davit on the head of the leaders 
| provides for tackle used in handling the drill steels or rods. 
| A winding engine operates a drum with a cable from which 
| the drill head is suspended, and the same engine operates 
| the sprocket shaft for propelling the machine. The fram 

carries also a reheater for air drills or a boiler for steam 
| drills. At the rear end are vertical screw jacks to take 
| the weight off the wheels and give a steady bearing when 
| the drill is working. For feed a worm gear is used to give 
| the drum a slow paying out movement ; but for raising 
| the drill steel there is a train of spur gears connecting the 
| main shaft with the drum through a jaw clutch. The drum 
{ean be driven in either direction by the worm gearimy, 
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Fig. 3—METHOD OF WORKING CHURN DRILL 


but the spur gearing provides only for lifting. All move- 
ments of the machine—propelling, steering, drilling, 
handling drill, and handling drill rods—are performed |!) 
power and controlled by a man standing at a set of levers 
on the operating platform, where he has a clear view 0! 
the work. The power for these functions is furnished b) 
a small two-cylinder reversible engine, which is operated 
by steam or compressed air. , 
“The machine is 14ft. long, 9}ft. wide, and 25ft. high in 
overall dimensions. It is mounted on 24in. front wheels 
and 32in. rear wheels, all being 5in. wide, and set to « 
gauge of 6}ft., and a wheel base of 9}ft. The engine \ 
of 8 horse power at 80 lb. pressure and 350 revolutions, 
and has cylinders 4}in. by 4in. At normal engine speed « 
speed of travel of 40ft. per minute, a hoisting speed of 20ft 
per minute, and a lowering or feeding speed of 2-13ft. 





averaged 39ft. of 3in. hole per shift. Tests made with an 





per minute arereached. The cable is fin. diameter. The 
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= 
cable hoisting drum is driven by a steel worm engaging 
a bronze worm wheel on the drum. The worm is arranged 
for two speeds—for hoisting and lowering—as_ above 
mentioned, and the speeds can be varied as required by 
means of the engine regulator. The worm shaft has an 
automatic brake to prevent the drum from overhauling 
when the clutches are released. Through suitable gear 


reductions the engine drives a sprocket shaft, from which | 


a heavy forged steel driving.chain is led around a sprocket 
to the rear axle. The rear or driving wheels are 
Joose on the axle, but each is normally secured by a heavy 
pin to a cast steel disc keyed upon the axle. In making 
very short turns one of the pins may be withdrawn, thus 
allowing the wheel to revolve freely. 

The drill is bolted to a cast iron block weighing about 
2000 Ib., which is of sufficient mass to absorb the upward 
recoil of the drill. ‘This block slides between the vertical 
guides or leaders, composed of rolled steel joists, and is 


keyed 


suspended by the jin. cable from the main drum. For | 
handling the long drill rods, there is a hemp rope tackle | 


Jed to a drum which may be driven from the main gearing 
through a jaw clutch. At the rear of the frame are two 
heavy forged steel spuds or legs which can be'forced down- 
wards by a rack and pinion, so as to give a steady bearing 
and take the weight off the rear wheels when the drill is 


working. The points of the spuds rest on cast iron shoes 
on hardwood blocks. The weight of the machine, but 
without drill or boiler—or reheater—is about 5 tons. 


Tho drill itself has a 7in. cylinder of 8}in. stroke. 


valve mounted on the stem of a cut-off valve. This in 
turn is operated by a lever in direct contact with the piston, 
so that the point of cut-off and the length of the stroke 
may be regulated automatically. 


effect and prevent damage to the cylinder head in case 
the drill should run into a mud seam or pocket. To 
reduce cylinder wear, a guide bearing is provided by an 
extension from the cylinder, this being fitted with a bronze 


. | 
The | 
main valve is operated by air, but is controlled by a reverse | 


Rocking valves of the | 
Corliss type in the exhaust ports provide a cushioning | 


the auxiliary hoist for handling drill rods, and the pump 
for cleaning the hole when no piped supply is available. 
In working, the lorry is secured by a screw jack or 
spud run down to take a bearing on a shoe laid upon the 
ground, and the turntable is set with the leaders at one 
side of the lorry. When this hole is drilled, the turntable 
is shifted to bring the drill between the rails, and when 
| this second hole is finished the turntable is again shifted 
| to bring the drill at the opposite side of the lorry. In 
| this way three holes are drilled at each setting, and the 
| machine is then pushed ahead 5ft. The drills in this 
| 
| 
| 
| 





case are 2in. rods with 4in. bits, and a total length of 15ft. 
There is one man to control the drill, one to attend to the 
water jet, and a third as helper. The machine would put 
down 160ft. to 200ft. of 4in. holes in eight hours. On 
| the same work a churn drill put down 80ft. to 85ft. of the 
same size hole in the same time. There was a number of 
ordinary tripod drills also, but owing to the time lost in 
changing rods and moving the drills, it took seven of these 
machines to equal the work of the Locher drill, while their 
| holes were much smaller and therefore less effective in 
blasting. 
The Temple electric-air drill, also built by the Ingersoll- 
| Rand Company, is shown in the centre view on page 632, 
| as adapted for deep-bore work. Here the drill, guides 
| and machinery are mounted on a turntable, as in the air 
| drill already described, the turntable being revolved by 
| means of a wire rope and power drum, as shown. The 
machinery includes a motor-driven compressor supplying 
air to the drill cylinder by jointed telescopic pipes having 
a hollow trunnion bearing at each end. A drum for hand- 
ling the drill rods is also driven from a motor, and the feed 
is given by a motor-driven nut on the threaded rod 
which carries the weight block to which the drill is secured. 
In front is a jack arm and vertical screw jack for steadying 
the machine when the drill is working. This machine 
has a vertical feed of 6ft. A curious feature is that no 


receiver is used, and the capacity of the compressor is 
merely enough to supply the drill. 


‘The upper and lower 
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Fig. 4—CHURN DRILL ARRANGED FOR TRANSPORTATION 


bushing for the piston-rod. 
automatic oiling device controlled by the pulsations of the 
air in the cylinder. When starting a hole, the drill rod is 
guided by a hinged clamp, but when the hole is about 8in. 
deep this is released and swung back out of the way. 


To make the new machine work effectively by keeping | 
the hole clean, Mr. Locher devised a method of utilising | 


the drill rod for pumping. This is shown in Fig. 2. The 
drill rod is of cruciform section, and over this is shrunk 
a tube A, the lower end of which is partly cut away to 
receive four cages B, in each of which is seated a in. 
steel ball C, which acts as a valve. The cages are held in 
place by a loose outer sleeve D. As the drill rod makes 
its down stroke the resistance of the liquid mud or sludge 
raises the balls and a quantity of the mud is thrown above 
them. On the up stroke the balls return to their seats, 
retaining the mud which has passed them. To clean out 
the hole when finished the drill makes a few movements 
at less than full stroke, thus pumping out any loose 
material, With this system it is necessary to have a good 
Stream of water running into the hole. The outflow of 
water, mud and chips is diverted, but sacking is laid around 
the hole to prevent any of this re-entering the drill hole. 
Drills of the same general type, but somewhat modified 
in detail, have been used on the rock cuttings for the 
Cat kill Aqueduct of the new water supply system for 
New York City, and also on the work of the new Barge 
Canal across New York State from the Hudson River 
to Lake Erie. One of the latter machines is shown in 
the right-hand view on page 632. These were built by 
the Ingersoll-Rand Company, of New York, to the designs 
of Mr, Locher. Here the drill frame and upright guides 
or leaders are mounted on a turntable upon a four-wheeled 
track or lorry, the wheels being flanged and running on a 
contractor’s track of 6ft. gauge. The vertical feed is 
lft. The drill cylinder is 54in. diameter and 8in. stroke, 
and the speed is about 250 strokes per minute under an air 
pressure of 75 1b. The turntable is 8ft. diameter, but the 
“!ameter of the are described by the drill rod is 10ft. 
\ water pipe is lowered into the hole as the work proceeds, 
and on the Barge Canal work this is supplied from a pipe 
system carrying water at 20 1b. pressure. Air is supplied 
in the same way for iti, the drill, the hoisting engine, 
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The drill is lubricated by an | 


ends of the compressor cylinder are connected directly 
and respectively to the lower and upper ends of the drill 
| cylinder by the hollow rods mentioned, the drill piston 
| working coincidently with the compressor piston, but in 
| the opposite directions. 
| A type of drill, known as the churn drill, which has come 
into use extensively for blast hole work in the past few 
years is an adaptation of the well-drilling machine used 
for putting down wells for water, oil, natural gas, &c., 
| and for mining prospect holes, &c., to depths of several 
| hundred feet. In rock excavation it -has been used on 
| railway and canal work, and very extensively for breaking 
| down quarries. ‘The machines may be worked by steam, 
| air or petrol engines or by electric motors. In these 
machines the drill acts by a gravity fall, being alternately 
| raised and dropped by a hemp cable. Fig. 3 is a diagram 
| showing the method of operation, and Fig. 4 is a view of 
|a machine built by the Keystone Driller Company, of 
Beaver Falls. In this latter view the hinged head frame 
or derrick is folded back in position for transportation. 
| It will be seen by Fig. 3 that the heavy drill bar is 
| attached to a cable passing over a pulley at the head of 
the derrick frame, and then around two guide pulleys, 
after which it is led to the rope reel. Pivoted at the rear 
of the machine is a pair of horizontal levers forming a 
frame called the “ spudding sash,” and to this are attached 
the guide pulleys. A rocking motion is given to this 
frame by means of connecting-rods at the front end. The 
steel bar or “ stem” is about 20ft. long, with a 30in. rope 
socket at the top, and a drill bit 34ft. long, the whole 
weighing about 1200 1b. The up or lifting stroke is made 
rapidly and begins at the instant of the drill striking the 
rock, so as to prevent the drill from “ sticking.’”’ The 
diameter of hole is usually 4in. to 5}in. The machine 
shown in Fig. 4 has a cross-tube boiler 3ft. diameter and 
5}ft. high, with an engine of 11 horse-power, having 
cylinders 8in. x 8in. The engine is belted to the gearing, 
which operates the drum and rocking frame, and the drill 
has a stroke of 34in. The rear wheels are 4ft. 8in. diameter, 
driven by gearing which is arranged for speeds of two and 
five miles per hour. The steering or front wheels are 
24ft. diameter and 7in. wide. The derrick has a height of 
about 30ft. The total weight, exclusive of drill bar, is 


» 








about 6 tons. The working speed is 60 strokes per minute. 
In work at a quarry face, in limestone, drilling 5}in. 
holes 24ft. deep, 15ft. apart, and 15ft. from the face of the 
quarry, the machine averaged 54ft. per day. The tripod 
drills on the same work made from 24ft. to 72ft. per day, 
but the holes were only 2in. diameter, 6ft. apart and within 
5ft. of the face. On the basis of efficiency in blasting, 
two well-drilling machines with four men did as much 
work as nine tripod drills with eighteen men. In addition, 
the time lost in moving and the amount of repair work 
required was very small, as compared with that necessary 
for the tripod drills. On other work the machines have 
put down 85ft. to 90ft. per day. An electric machine, 
with a 10 horse-power motor, has drilled 900ft. in 200 
hours, including all stops and delays for moving. 








DOCKYARD NOTES. 


THE new Russian armoured cruisers which are to be 
laid down in the Baltic yards this year are reported to be 
of 30,000 tons displacement, and to have turbine machinery 
of about 75,000 horse-power. Their names are to be 
Borodino, Navarin, Ismail and Kinburn. The new 
battleships which are being built in the Black Sea yards 
are to be of a much improved Gangut type, and will be 
known as the Ekaterina II., Imperatriza Maria, and 
Imperator Alexander III. 

Tue Vulcan Company, of Hamburg, is building eight 
sets of torpedo boat destroyer machinery for Russia, the 
hulls being constructed by the Putiloff Company, which 
is laying out a large yard rear St. Petersburg. These 
vessels are to be similar in design to the Novik, which was 
built by the same firms, and will have a designed speed of 
35 knots, displacement 1280 tons. At Schichau’s yard 
at Elbing there are also several torpedo boats, but of smaller 
size, under construction for the Russian Government. 

Very slow progress is being made with the Argentine 
battleships Moreno and Rivadavia, which are being com- 
pleted in the United States, and it now seems certain 
that no trials of these vessels are likely to be undertaken 
for some months. 


Tue Greek destroyers purchased from Germany just 
before the war with Turkey were originally known as 
V5 and V6. Replace vessels for them are now approach- 
ing completion by the Vulean Company. Under the 
Greek flag the two original boats are known as Nea Genea 
and Keraunos. 


Tue first of the Chilian torpedo-boat destroyers Almir- 
ante Lynch is about to commence her official speed trials. 
She will be followed almost immediately by the Almirante 
Condell and Almirante Simpson. All three of these 
vessels represent the second ships of the name that have 
been built for Chile in this country, the original Lynch and 
Condell being constructed in 1891 and the Simpson in 
1896. The latter vessel has been sold to Peru. 





Tue Ersatz-Hohenzollern, the new German Imperial 
Yacht, will, it is stated, have geared turbines on the 
Féttinger system. 

A NEW Spanish naval programme has been in con- 
templation for some time, and will probably be begun 
in such a manner that there will be no necessity to reduce 
the staffs at Ferrol and Barcelona, where ships of the exist- 
ing programme are under construction. The new pro- 
gramme tentatively embraces the construction of three 
more battleships of 21,000 tons each, two cruisers of 5000 
to 6000 tons each, nine torpedo-boat destroyers and three 
submarines. 

THE trials of the battleship Espaia which was recently 
completed at Ferrol commence this week. 

AN interesting unit of the destroyer flotilla attached 
to the China Squadron is about to be sold out of the 
service. This is the well-known little Taku which was 
one of a series of four boats built about 1897 by Schichau 
at Elbing for the Chinese Government. All four were 
seized by the Allied Forces at the capture of the Taku 
Forts in 1900, though their actual capture was made by 
H.M. ships Fame and Whiting. Each under the name 
of Taku, they afterwards figured in English, French, 
German and Russian navies. On their trials off Elbing 
these four boats were said to have obtained phenomenal 
speeds, but what actually was the true figure has neve. 
been ascertained. At Hong-Kong and locally the 
Taku was recognised as a fast vessel, and her distinctly 
foreign appearance always distinguished her from the 
typically British boats forming the rest of the flotilla. 





H.M.S. Janus, another destroyer which is still there 
after seeing many years of hard work on the China Station, 
is also about to be sold. She was one of the earlier 
27-knot destroyers, and was built as long ago as 1895 by 
Messrs. Palmer at Jarrow. 

THE contemplated purchase by Russia of the Brazilian 
and Turkish battleships under construction at Armstrong's 
and Vickers’ respectively went a good deal further than is 
generally supposed, and, in fact, was orly rejected after 
keen discussion at St. Petersburg. So much so was this 
the case that it has apparently been thought advisable 
to issue a ‘‘ semi ”-official statement to the effect that the 
proposal was rejected on the score of the lack of homo- 
geneity with the vessels under construction in Russia 
that would ensue if these ships were purchased. This, 
however, was only a convenient excuse, for local feeling 
ran very high over the matter. 

THE statement that two Turkish battleships are being 
built in this country continues to be repeated. It is quite 
incorrect. The contract for one only has been placed, 
and that with Vickers, Limited. 
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A NEW VISCOMETER. 


A FLUID is frequently defined to be a body, the mole- 
cules of which are displaced by the slightest force. The 
body thus contemplated is, however, quite ideal; the 
particles of all practical fluids always adhere slightly to 
each other and when relative motion occurs amongst 
them the faster moving particles attempt to drag along 
with them the adjacent, slower moving particles and are 
simultaneously held back by them. This lack of per- 
fection in the fluidity of liquids and gases is ascribed to 
their possession of viscosity. 

The property of viscosity is of considerable importance, 
both theoretically and practically. In engineering it is 
chiefly familiar in connection with the subject of lubrica- 
tion, since the value of an oil for lubricating purposes 
depends very largely upon its viscosity. It is clear, for 
instance, that if we can maintain a film of oil between a 
shaft and its journal the resistance to rotation will be 
that due to the viscosity of the oil, and not that due to 
the friction of solid against solid. This consideration 
would point to the employment of a lubricating oil having 
as low a viscosity as possible. On the other hand, the 
maintenance of the film of oil between the shaft and the 
journal requires that the oil should have a fairly high vis- 
cosity, for otherwise it would be squeezed out too readily. 

Before describing a new form of viscometer which we 
recently inspected we may with advantage state the 
scientific conception whereby it is possible to assign a 
numerical value to the magnitude of the viscosity of any 
given fluid. Imagine in the fluid two parallel planes lying 
at unit distance apart. Let one of the planes be moving 
in its own plane with unit velocity relatively to the other. 
Then the tangential force exerted per unit of area on either 
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Fig. i—-RHODIN VISCOMETER 


plane is taken as a numerical measure of the viscosity 
of the fluid. It is clear from this that on the British system 
of units viscosities are expressed in pounds per square 
inch and on the C.G.S. system in grams per square centi- 
metre. It is customary, however, to use absolute units 
in this matter and to employ the metric system so that 
viscosities are commonly expressed in dynes per square 
centimetre. It may be noted here that in general the 
viscosity of a liquid decreases as the temperature increases, 
but that for gases, including water vapour, it increases as 
the temperature rises. 

The flow of a fluid through a capillary tube is influenced 
very greatly by the viscosity of the fluid. It is, in fact, 
directly proportional to the magnitude of the coefficient 
defined above. In 1843 Poiseuille experimented on this 
subject and found that the volume V of fluid passing in 
a time ¢ through a capillary tube, the radius of which was 
r and the length of which was /, agreed with the formula 
V=rpr't/8nl. In this 7 is the coefficient of viscosity 
defined above and p is the pressure difference between the 
two ends of the tube. Several instruments for the deter- 
mination of viscosity have been devised to employ this 
formula, and it is on it that the new arrangement designed 
by Mr. J. G. A. Rhodin, which we are about to describe, 
depends for its action. 

With this formula ready to hand it would appear at 
first sight a very simple matter to determine the viscosity 
of, say, a lubricating oil. All we need do apparently is 
to measure the volume of oil flowing through a capillary 
tube in a given time and to note the head or pressure 
maintained in the tube during the process. There are, 
however, practical difficulties in the way which may intro- 
duce large errors into our result. It is, for instance, 
obvious that the bore of the tube must be measured very 
carefully, since the radius enters as the fourth power into 
the formula. An error of 1 per cent. in measuring the bore 
means, in fact, an error of 4 per cent. in the viscosity 
figure. Again, it is necessary to employ a very small 
bore, for otherwise hydraulic and not capillary laws of 
flow will be followed. As for the length of the tube, this 
must be at least 300 times the diameter of the bore, 
according to Poiseuille, if true viscous flow is to be ensured. 
Apart from the difficulty of obtaining a long capillary of 





fine uniform bore, it is to be noticed that the longer the 
tube and the finer the bore the smaller will be the volume 
of oil flowing from it in a given time and the more accurate 
must our measurement of that volume be to obtain the 
same degree of exactitude in our results. But the most 
important source of difficulty to be dealt with is the 
maintenance of the apparatus at a constant temperature 
during the flow. The viscosity of oils is very sensitive 
to temperature, and errors of from 7 to 10 per cent. may 
be introduced into the viscosity figures by a temperature 
variation of only 1 deg. Cent. 

A diagram of the Rhodin viscometer, sketched in 
Mr. Rhodin’s laboratory at the Westinghouse Brake 
Company’s Works, King’s Cross, London, is given in the 
accompanying figure. An outer glass tube A about 2}in. 
in diameter and about 2lin. in length is closed at the foot 
by a metal cap B. Two tubes CC project downwards 
from the cap and are united to a small cylindrical boiler D 
about 4in. long by 2in. in diameter. One of these tubes 
is flush on the inside of the cap and projects downwards 
inside the boiler. The other tube is flush inside the boiler 
and projects upwards inside the cap. Water is poured 
through the funnel E until the tube A is completely 
filled. The burner G is then lit and the water circulates 
through the boiler and up the tube A in the direction shown 
by thearrows. Inside the tube A at its centre is a capillary 
H. At its foot the capillary passes through a nipple J 
on the cap B and is here ground and polished flat. At its 
upper end it widens out into a reservoir K. A metal cap L 
sits on top of the tube A and grips the reservoir round its 
upper edge. The orifice of the reservoir is closed by an 
india-rubber cork, through which is inserted a bent glass 
tube for the outlet of air. Along standard thermometer M 
graduated to tenths of a degree Centigrade passes through 
the cap L into the interior of the tube A. N is a bent 
glass tube, by means of which air can be bubbled through 
into the water in the tube A to promote circulation. This 
is only resorted to when particularly accurate scientific 
observations are being made. The burner G carries a 
pilot light supplied direct from the gas main. The main 
supply of gas is, however, controlled by a thermostat. 
This thermostat consists of a U-shaped glass tube P lying 
inside the tube A. The shorter limb of the tube P is 
blown with a number of spherical bulbs along its length 
and is tied against the capillary H so as to be influenced 
by the temperature at the centre of the apparatus. The 
spherical bulbs contain a saturated solution of calcium 
chloride, a liquid having a high coefficient of expansion. 
The rest of the U tube is filled with mercury up to the 
point Q. Outside the cap L the tube P widens out into a 
funnel. A cork carrying a glass tube Reloses the orifice of 
this funnel. The tube R projects into the bore of the U tube 
almost down to the point Q, and can be adjusted in height 
so as to enable any desired temperature to be maintained. 
The action of the thermostat is clear from this description. 
Under the influence of a rising temperature the calcium 
chloride solution will expand and push the mercury up the 
long limb of the tube P. The gas feeding the main burner 
is, however, coming down the tube R and leaving by way 
of the branch S. When, therefore, the mercury rises 
sufficiently far the end of the tube R is closed up and the 
gas supply cut off. The temperature of the water inside 
the tube A can thus be regulated and maintained constant 
toa very nicedegree. The important part of the apparatus 
is protected from draughts by a glass case indicated by 
the dotted lines T. 

The calibration of the instrument consists of finding 
the bore of the capillary H and its length. The bore is 
found in the usual way by weighing the quantity of mercury 
required to fill it. The length referred to is the distance 
from the tip J to the point where the bore widens out into 
the reservoir K. This length can be very accurately 
determined by filling the bore with mercury and measur- 
ing the length of the thread. In Mr. Rhodin’s apparatus 
as inspected by us the length of the capillary was found 
to be 46-57 cm. and its radius 0-072595 cm. 

When a determination has to be made with the apparatus 
the thermostat is adjusted so as to bring the temperature 
to the desired point. The oil to be used is meanwhile 
heated up in any convenient manner so as to avoid the 
chilling of the viscometer when it is poured in. The oil 
is then turned into the reservoir K and passing down the 
capillary soon begins to drip from the tip J. The head of 
oil is read against a scale engraved on the side of the reser- 
voir, and immediately afterwards a watch glass is held 
below the tip J. With the fall of the first drop on to the 
watch glass a stop watch is set going and when a conve- 
nient number has collected the watch is stopped with the 
fall of the last drop. The watch glass is withdrawn and 
the head of oil again read. The net weight of the oil 
drops is then determined on a balance. If the density 
of the oil at the given temperature is not known already 
it must be determined, say, by the Sprengel tube method. 

Poiseuille’s formula may be written as 7 = 5° 5 ; ee 


Since the pressure p is equal to g 6 h, where g is the accelera- 
tion due to gravity, 5 the density of the oil, and h the head, 
r cht : 

the formula becomes 7 = G a ie 7) —“_- For a given 
capillary the symbols inside the brackets are all constants 
and can be determined once and for 
) | | Yy | all. In Mr. Rhodin’s apparatus they 
reduce to 0-0002963. The volume 
V is, of course, the weight w of the 
drops divided by the density. The 
formula thus finally reduces to 7 = 
E 0-0002963 5? h t/w. This formula 
very readily lends itself to loga- 

rithmic evaluation. 

. In estimating the head “h” we 
take the mean value of the two read- 
ings obtained immediately before and 
immediately after the collection of 
the drops. From this mean figure we must subtract 
a small capillary correction. In Fig. 2 a drop of 
oil is shown just at the instant when it is about to 
become detached from the orifice of the capillary. 
Arising from the surface tension of the liquid the outer 
skin of the drop acts as if it had the nature of an 
elastic membrane. This membrane, in stretching, exerts 
a radial pressure inwards against the liquid in the interior 
of the drop, but as the drop is not perfectly spherical it is 
clear that there must be an unbalanced upward force 





Fig. 2 





arising from the surface tension of the skin. The net 
force causing viscous flow through the capillary jg thus 
the static pressure less the upward unbalanced surface 
tension pressure. We need not go into this matter more 
fully, nor need we explain how Mr. Rhodin evahiateg the 
correction in any given case. It is sufficient to say that 
with any one capillary the correction is practically eon. 
stant for all oils at all temperatures. In the caso of tho 
apparatus which we inspected the correction amounts ty 
the reduction of the observed mean static head by 0.32 em, 
There is another small correction to be taken into account, 
If we start counting time with the fall on to the wateh 
glass of the first drop and stop with the fall of the nth 
drop we have got » drops on the glass, but have recorded 
the time of formation only of nm — 1. Hence to make 
matters right we must add 1/(n — 1)th to the time observed, 
We witnessed two determinations being made by Mr, 
Rhodin, first with rape oil, then with castor oil. The 
following data are based on the notes which we took at 
the time : 
Viscosity of Rape Oil at 40 Deg. Cent. 
Actual temperature .. oe 39.7 deg. Cent, 
Initial head oo 06 51.3 em, 
Final head .. 51.0 cm. 
Mean head... .. os os co «ce 8.35 cm. 
Corrected head (h) (51.15 — 0.32 =) 50.83 cm, 
Number of drops ae wee... Seth oe 
Observed time .. 
Corrected time (¢) : 
Weight of watch glass + oil 
Weight of watch glass alone .. 
Weight of oildrops(w) .. .. .. .. 
Density of rape oil at 40 deg. Cent. (6) .. 


Se) pa ba i aes ns 4 
..54.8 (1 + 1/29) 56.7 secs. 

- «+ 15.2581 grams 
13.7755 grams 
1.4826 grams 
0.89035 





Using the formula 
n = 0.0002963 8 ht/w 
we get the viscosity at 39.7 deg. Cent. as 
n = 0.35398 dynes per square centimetre. 
Viscosity of Castor Oil at 40 Deg. Cent. 

Actual temperature <a aa. we - <e eRe Cant. 
Initial head .. .. 53.9 em. 
Final head a 53.8 em. 
Mean head. 53.85 em. 
Corrected head 53.53 em, 
Number of drops .. 10 


Observed time 93.4 secs. 
Corrected time 103.8 secs. 
Weight of oil drops rains loxie tie vane 0.4968 grams 
Density of castor oil at 40 deg. Cent. 0.94096 


The viscosity in this case thus works out at 
== 2.2748 dynes per square centimetre. 

No trouble is experienced in changing over from one 
oil to another. The reservoir and the capillary are very 
easily cleaned by running methylated chloroform through 
them. The actual number of observations to be made in 
any one test is seven, namely, temperature, initial and 
final heads, number of drops, time, weight of drops, and 
the density. -Of these the weight of the drops is probably 
the most troublesome to the inexpert, and to obtain 
reasonable accuracy this measurement must be carried 
out on a delicate and fairly expensive balance. But for 
all the purposes of the practical engineer as distinguished 
from the physicist, it is possible to dispense with weighing 
the drops and to eliminate the use of a balance entirely, 

Poiseuille’s formula in its original form does not involve 
the weight of the drops but their volume. We only intro- 
duce the weight of the drops as a means of arriving at the 
volume. If, therefore, we can obtain the latter directly 
we can dispense entirely with the weighing operations. 

Consider the data given above for rape oil. Thirty drops 
weigh 1.4826 grammes and the density of the oil is 0 . 89035. 
The weight of one drop is therefore 0.0494 gramme and 
its volume 0.0555 cubic centimetre. Next take the case 
of castor oil. Ten drops of this weigh 0.4968 gramme 
and the density is 0.94096. Each drop therefore weighs 
0.04968 gramme and has a volume of 0.0528 cubic centi- 
metre. These experiments were not carried out under 
conditions most favourable to accuracy, but even so it 
will be seen that the volumes of the drops agree within 
about 5 per cent. in spite of the fact that the viscosity 
of the one oil is more than six times that of the other. 
As a matter of fact, we know that the measurements 
made by Mr. Rhodin in our presence on the viscosity of 
the castor oil were effected with greater accuracy than those 
for the rape oil. 

The results of more careful tests carried out at 40 deg. 
Cent. on three mineral oils of greatly differing viscosities 
are as follows :— 


Oil. Viscosity. Volume of one drop. 
Medium heavy , ee <6) as 0528 
Refined cylinder 2.834 0.0625 
Dark cylinder 4.555 0.0529 


We may therefore for all practical purposes take the drop 
volume as constam® at, say, the mean of these figures, 
namely, 0.0526 cubic centimetre. This figure is indepen- 
dent of the head of oil in the capillary and is believed to 
be but slightly affected by the temperature. It depends, 
of course, on the bore of the capillary. For any one 
viscometer, therefore, Poiseuille’s formula may be re- 
written as 

n = 0.0002963 5 h t/0.0526 N. 
or n = 0.0056331 5ht/N, 
where N is the number of drops flowing out in ¢ seconds. 
By using this simplified formula the viscosities of the 
three mineral oils referred to above agree to within 0.6 per 
cent. with the viscosities arrived at by the original for- 
mula. 

If, as seems probable, the drop volume varies with tho 
temperature in the same ratio as the density of the oil 
does, then a further simplification can be introduced, 
which is of great convenience when determinations are 
being made of the viscosity of an oil over a range of tem- 
perature. If 8 is the density of the oil at 0 deg. Cent. 
and V, the drop volume at the same temperature, then 
8 (1—aT) and V. (l-aT) will be the density and 
the drop volume at T deg. Cent. Poiseuille’s formula 
for the viscosity at T deg. Cent. is thus :— 

n = 0.0002963 8 (l-—aT)ht/Vo (l-aT)N, 

or 7 = 0.0002963 5, ht/V. N. 
We can therefore determine 8, and V, once and for all, and 
by making h the head constant for all our determinations 
work with a formula of the form 

n= kt/N, 
where & is a factor, constant for any given oi]. The vis- 
cosity of the oil at different temperatures is thus reduced 
to a function of the number of drops N flowing from tho 


capillary in a time ¢, 
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ROTARY REVERSIBLE PUMP. 


An ingenious form of pump has been devised by Monsieur 
Ch. Monin, and it has been described in a recent issue of 
our esteemed contemporary, Le Génie Civil, in the article 
from which the following notes are taken :— 

The general design of the pump will be made quite clear 
by means of the accompanying engravings. Fig. 1 is a 
transverse section. A is the pump casing, which is, of 
course, closed at both ends by covers. It is provided with 
an inlet passage B and an outlet passage C. Carried by 
webs, which come diametrically opposite to one another 
at the highest and lowest parts of the casing, are two 
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Fig 1 


Fig. 2 


curved surfaces D and E, which much resemble in shape the 
pole pieces of an electric dynamo. Running with a good 
fit between these surfaces is a peculiar type of rotor F, 
which is shown separately in Fig. 2. This rotor has two 
rectangular channels cut in it at right angles to one another, 
and it is pierced centrally with a hole which is considerably 
larger in diameter than the shaft G. In the channels can 
slide two blocks H and J, which have holes bored in them 
to receive cams formed on the shaft G. It will be realised 
that when the rotor is in position between the bearing 
surfeces D and E, and when the shaft is revolved, the rotor 
will not only revolve also, but the sliding blocks H and J 
will be traversed backwards and forwards along the slots 
in the rotor. The sizes of the sliding blocks are such that 
at the extreme limit of travel in each direction their edges, 
which are curved to exactly the same radius as is the rotor 
body, will exactly coincide and form one line with the face 
of the rotor. 

With so much preliminary we can consider the action 

the pump. This is shown diagrammatically in Fig. 3. 
It will be realised that the space a, since it has in the course 
of the revolution of the rotor body just been in communi- 
cation with the inlet chamber, will be full of water. As the 
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Fig. 3 


rotor continues to revolve the edge K will pass the edge L 
and the space @ will be put in communication with the 
outlet passage C. Simultaneously the sliding block 
will be moved in such a direction as to reduce the capacity 
of the space a, and consequently the water will be forced 
out into the outlet passage. In ‘diagram No. 2 the water 
has begun to be so discharged and the space 6 at the other 
end of the sliding block has begun to be formed. In No. 3 
the block is midway in its travel and spaces a and 6b are 
of equal capacity. In No. 4 space a is nearly obliterated 
and 6 has grown proportionately, while in No. 5 space a 
has entirely disappeared, all the water having been forced 
into the outlet passage, and space 5, now full of water, is of 
the same size and shape as a was originally. This cycle 
of operations is continuously repeated, the spaces a and b 
each being filled and emptied once during each revolution 
of the rotor body. Since there are two channels and two 
sliding blocks, it will be clear that there are four discharges 
of water during each revolution of the rotor body, and, 
since the channels are at right angles, the discharges will 
come at regular intervals. 

The pump is reversible—that is to say, that if it be 
revolved in a direction opposite to that shown in the 
engravings, the delivery pipe becomes the suction and 
vice versa. 

The author claims that since the various parts of the 
pump are balanced, very high speeds are possible, and that 
there are no shocks or vibration ; also that there is practi- 
cally no “slip.” The apparatus, it is said, can also be 
used as an hydraulic motor. 








THE HAMBURG-AMERICAN LINER 
IMPERATOR. 


Tus great liner, whose date of sailing had been delayed 
Owing to various vicissitudes, left Hamburg on her maiden 
voyage at 3 p.m. on Wednesday afternoon and will arrive 
at Southampton at 12.30 to-day. She has on board 
380 first-class passengers, and 4480 persons in all, including 
* crew numbering no less than 1180. She has made an 
average speed of 224 knots, her revolutions being 175 per 
tunute.—By wireless ,telegraphy from our representative on 
board.—Thursday, June 12th. 








, “THE Fretp EnGInEER’s HanpBoox.”—In the short notice 
whiek we gave of this little book on page 602 of our issue of 
yune 6th last, we inadvertently gave the price as 4s. 6d. net. 
This should have been 7s. 6d. net. 





THE POST-OFFICE TUBE RAILWAY. 


AFTER some discussion the second reading of the proposed 
Post-otfice Tube Railway Bill was agreed to by the House of 
Commons on Wednesday last. In bringing the matter forward 
the Postmaster-General, Mr. H. Samuel, explained that the 
measure would involve an expenditure of £1,000,000. The idea 
was to construct an electric railway from the East to the West of 
London for Post-office purposes, such as the garriage of mails 
and parcels. The railway would start from the Paddington 
District Office, where it would have a connection with Paddington 
Station. It would run under the Western Parcel Office in Bird- 
street, the West Central District Office in New Oxford-street, 
the Mount Pleasant Sorting Office, the General Post Office, St. 
Martin’s-le-Grand, and Liverpool-street Station, and would end 
at the Eastern District Office in Whitechapel-road. Its total 
length would be 64 miles. Provision would be made at the outset 
to enable extensions to be made if thought desirable to Euston 
Station, King’s Cross, and the Northern District Post Offices, 
and also to Cannon-street, London Bridge, and Waterloo Stations, 
and the Southern District Post Offices. There would be lifts 
and automatic conveyances to enable the mails to be handled 
cheaply and expeditiously and transmitted from the stations to 
the sorting offices. The railway would be a 9ft. tube, and would 
contain two tracks. The trains would consist of small trucks 
electrically controlled from the stations, and they would not be 
accompanied by drivers. They would run at a speed of about 
25 miles an hour. Automatic arrangements would allow them 
to be worked with safety at intervals of aminute. The railway, 
it was estimated, would be completed in about two and a-half 
to three years, and it would be built by contractors. It was pro- 
posed to defray the cost of the scheme by loan. The Bill 
authorised an expenditure of £1,100,000, but this included a 
sum for unforeseen eventualities, the actual expenditure expected 
being £964,000. This included £120,000 to enable stations to be 
constructed on a sufficiently large scale to allow for contemplated 
extensions being made later on. The annual expenditure on 
interest, sinking fund, and working expenses would be £58,000. 
The construction of the line would mean a saving on the existing 
mail car services of £43,000, and also of £4700 on electric light 
current used for other Post-office purposes, making a total 
saving of £47,700 annually. This would mean an increased 
expenditure of £11,000 for the first year. But the tube railway, 
once constructed, would be able to deal with any increase in the 
business of the London Post-office which was likely to occur 
for a very long time to come without any appreciable increase 
in cost, while the cost of the maii car service would increase in 
the future as the work grew. Therefore this initial increased 
expenditure would in futurg years be more than counterbalanced 
by the avoidance of the increased expenditure which would 
otherwise be necessary. Even if this were not so, the increased 
expenditure of £11,000 would be well worth incurring for the 
sake of the increased rapidity with which the mails could be 
dealt with. It was most important, Mr. Samuel urged, that the 
sorting staffs should have just the continuous flow of letters 
and parcels which such a railway would ensure, rather than that 
these letters and parcels should arrive in large masses. Further 
than this, it was most desirable that the congestion of the streets 
should be lessened by all possible means, and the removal of 
many of the present Post-office vans would be of considerable 
help in this direction. i 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


Correspondents.) 





THE BRITISH ENGINEERS’ ASSOCIATION AND THE 
MERCHANTS. 


Sitr,—May I venture to ask you to allow me to correct a mis- 
apprehension that has gained ground to the effect that the 
British Engineers’ Association has the intention of working 
against the interests of the merchant firms ? Such is not the 
case. 

The objects of this Association—which now comprises leading 
engineering firms with a combined capital of something like 
£70,000,000—are so straightforward and have been so clearly 
expressed that it is difficult to understand how this misconcep- 
tion has occurred. Possibly it is due to the fact that this Asso- 
ciation has received applications for membership from merchant 
firms of the very highest reputation and has been unable to 
elect such firms, not from any feeling of antagonism, but simply 
because the membership is confined strictly to manufacturers. 
The fundamental policy of this Association is that it should be 
purely an organisation of manufacturers. A merchant or an 
agent is not a manufacturer, and consequently is ineligible. 

This Association does not trade, and the terms of its incor- 
poration do not permit it to trade. Nor does it dictate to its 
members the manner in which they are to carry on their trade. 
They are at liberty to deal with the merchants as much as they 
like and in any way they like. It is even more absurd to suppose 
that the Association attempts to dictate to the merchants the 
manner in which they shall conduct their business, or that it 
takes any part in those disagreements which occur between 
merchant firms with which it has no concern. 

The question has often been asked: “Is the Association 
working with the merchants ?”’ The answer is simple. The 
Association, as such, cannot work with any trader. Its members 
can, and do, work with the merchants, and it is no part of the 
Association’s business to discourage them from doing so. On 
the other hand, if any member of the Association chooses to deal 
direct with the purchaser, that is his own affair. 

All that the Association aims at is to influence trade for the 
benefit of its members. It is for them to take orders through 
any channel that they find most convenient. In other words, 
it is the object of the Association to facilitate and increase the 
business of British engineering firms by smoothing out some of 
those obstacles to their trade which cannot be overcome by the 
individual manufacturer. In accomplishing these ends it cannot 
fail to assist those merchants who represent British engineering 
interests. 

StTaFrorRD RANSsOME, Secretary. 

British Engineers’ Association, 

Caxton House, Westminster, S.W., 
June 9th. 





THE SCREW PROPELLER. 


Str,—The leading article appearing in THE ENGINEER on 
this subject calls attention to the variety of ideas of how a 
screw propels. It was Mr. Griffiths who said that, in his opinion, 
a flat blade placed at screw angle would produce a result within 
& per cent. of the most ideal blade that was ever produced, and, 
in a sense, the article rather depreciates than otherwise the con- 
glomeration of fanciful productions that were intended to do 
something it was impossible to attain simply because the con- 
ditions did not exist. 

One statement in the article is the kernel of the whole, being 
that there is always a decrease of pressure on the leading side 
of a screw and an increasing pressure on the back, which influences 
the water over some distance, even to the extent of four propeller 
diameters. With a true pitch—being equal to the velocity 
of a ship the assertion is nil, because there is neither increase 
nor decrease of pressure—it does occur where excess pitch is 
allowed. ‘The cause is due to the blades moving faster and dis- 
placing more water than the head fall of water can replace. 





The increased pressure is due to blade velocity, because, roughly, 
pressure is equal to V? in feet per second. Where the result is 
in pounds, for instance, @ true pitch of 20 = 400, and a pitch 
of 22 = 484, and by the well-known law of fluids, only disturb- 
ance of a body of water influences particles of water contingent 
to the disturbance. The increased pitch is presumably at a 
velocity greater than that due to a head of water—taken from 
the surface to the centre of the propeller. There appears to be 
only one obvious conclusion, and that is heretical—the theory 
of propulsion fails to account for all problems, therefore it is 
wanting in correctness. 

Another point raised is in regard to the non-pitch part of the 
ee: such as the boss and inefficient part of blades. If the 
aw of fluids is correct—of which there is little doubt—then, under 
the conditions of excess pitch and an increased pressure the disc 
area of the non-efficient part of a propeller should represent 
a driving value, because the excess pressure induced or brought 
into being by the rapidity of blade movement—due to pitch— 
it must be transferred over the whole disc area, or the law is 
wrong. 

These are debatable points, but they appear to be reasonable 
and true to scientific deduction. JouN Bartey. 

Coventry, June 2nd. 





FOREIGN TOOL STEEL SWINDLE. 

Sir;—We should like to draw your readers’ attention to what 
we consider to be of vital interest to all engaged in the engineer- 
ing world. 

The other day two men, speaking French, called at this office 
representing that they came from a works in France with a 
view to appointing a sole agent for South America for the sale 
of their tool steel. With a view to giving our people on the spot 
an opportunity of examining the material, it was suggested by 
them that they should send out sample bars for the inspection 
and test of those interested in the material. This was agreed 
to by us, but before leaving one of them tendered his firm’s 
card, and on examining it we found that on the back of it was 
inscribed a quotation offering to supply the bars as samples 
at so much per pound, less a certain amount as discount. 

No verbal mention was made of our having to pay for the 
sample bars, and we are convinced that they were endeavouring 
to palm off a quotation upon us. This is shown by the fact that 
as soon as we challenged them and asked if we were expected to 
pay for the samples, they at first evaded answering the question, 
and when pressed to do so they made a hurried exit, taking the 
card away with them. The second man was present in order 
that he might serve as evidence in case their dishonourable tactics 
brought them into court. 

We trust that you will give this letter due publicity, as we 
believe that this fraud is being practised on an increasingly 
extensive scale on the traders in this country. 

D. WEINSTEIN AND Co. 

London, W.C., June 9th. 








INSTITUTION OF GAS ENGINEERS. 


As previously announced, the Institution of Gas Engineers 
will hold its jubilee meeting on Tuesday, Wednesday, and 
Thursday, June 17th, 18th, and 19th next at the Caxton Hall, 
Westminster, under the presidency of Sir Corbet Woodall, 
M. Inst. C.E. The foilowing order of proceedings has been 
arranged :—On the Tuesday at 10.30 a.m., after the usual busi- 
ness and certain presentations, the President will deliver his 
address, and thereafter there will be the reading and discussion 
of papers. The adjournment will take place about 2 p.m. 
On the Wednesday at 10.30 a.m. the annual general meeting of 
the Benevolent Fund will be held and immediately following this 
further papers will be read and discussed. The adjournment 
will be at about 2 p.m., and at 3.30 p.m. there will be a joint 
meeting of commercial sections, to which all members of the 
Institution are invited. The jubilee dinner of the Institution 
will be held at the Connaught Rooms, Great Queen-street, at 
7 for 7.30 p.m. On the Thursday at 10.30 a.m. more papers will 
be read and discussed, and other business transacted. On the 
Friday Sir Corbet and Lady Woodall will give a garden party at 
Walden, Chislehurst, Kent. At the meeting the following 
communications are to be submitted :—Report of the Refrac- 
tory Materials Committee ; “‘ Coke Oven Carbonisation,”’ by 
Mr. W. Chaney, of Birmingham; “ Liquid Purification,” by 
Dr. W. B. Davidson, of Birmingham; “ Creating an Outdoor 
Staff,” by Mr. F. W. Goodenough, of London ; “ Depreciation : 
Estimated and Actual,’ by Dr. A. C. Humphreys, of New York : 
‘“* Notes on Suburban Gas Supply,” by Mr. A. A. Johnston, of 
Brentford ; ‘‘ Ventilation and Gas,” by Mr. 8. B. Langlands, of 
Glasgow ; and “‘ Gaseous Heating,” by Mr. E. W. Smith and 
Mr. C. M. Walter, of Birmingham. 











CATALOGUES. 


Ruston, Procror anv Co., Sheaf Ironworks, Lincoln.—This 
firm has sent us a copy of its latest catalogue dealing with its 
gas engines and suction gas producers. Like all other publica- 
tions issued by this firm, that now before us is an excellent 
production, and contains much information which should appeal 
to those interested in gas plants and to power users in general. 

AN extensive catalogue printed on excellent paper has been 
forwarded to us by the Skefko Ball-Bearing Company, Limited, 
of Skefko Works, Luton. It is full of information about ball 
bearings and deals with bearings designed for all classes of 
service. The book is provided with a thumb index which enables 
any specific information to be found with a minimum amount of 
trouble. The catalogue cannot fail to interest engineers who use 
ball bearings. 

C. C. WAKEFIELD AND Co., 27, Cannon-street, E.C.—This 
firm has sent us a new catalogue dealing with Wakefieid’s lubri- 
cators. It deals with the firm’s mechanical and condensation 
displacement types, suitable for locomotives and stationary 
engines using saturated and superheated steam. The catalogue 
is admirably illustrated and cannot fail to interest all who are 
in any way interested in the question of lubrication. From 
the locomotive engineer’s standpoint the publication should 
prove valuable. 











ASHTON - UNDER- LyNE, STALYBRIDGE AND DUKINFIELD 
WaTERWORKS.—We have received from Mr. Fred J. Dixon, 
the engineer to the above works, « copy of his first annual report. 
It is illustrated with diagrams and photographic illustrations 
showing the rainfall, the condition of storage, consumption of 
water, and views of the impounding reservoirs, including the 
Chew Works, now in course of construction. Perhaps the por- 
tion of the report which will be read with most interest by 
water engineers is that relating to the quality of the water 
and the table giving the results of chemical and bacteriological , 
examinations of the Greenfield and Swineshaw Valley supplies. 
This table gives the results of the average of five analyses of 
the treated and untreated waters from both pressure filter 
installations. These tests show conclusively that the Board was 
well advised in making use of the pressure filters and chemical 
treatment, which seem to remove practically all traces of colour 
and bacteria, while the plumbo-solvent action of the water is 
reduced almost to nil, 
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SCIENTIFIC INSTRUMENTS, THEIR DESIGN 
AND USE IN AERONAUTICS.“ 


By HORACE DARWIN M.A.,, F.R.S. 

* ‘The chief cause of failure in operation is the ill determi- 
nation and measurement of the forces and actions of 
bodies.”"—Francis Bacon. 

I nave been asked to give the first Wilbur Wright Memorial 
Lecture. I feel this an honour and a responsibility, and 1 hope 
that what I shall say may be of some interest to the many able 
men now working at the science of aeronautics. No memorial 
lecture is required to make us all admire the character of the 
man, his brilliant engineering work, the scientific method by 
which he obtained his results. Each step forward was secured 
by careful reasoning based on former trials; each step was 
tested separately ; all available data were used. An account 
of the method and results of his original experiments has not yet 
been published, and would be of extreme interest. May I 
express a hope, which L know you will share, that when the 
appropriate time comes it may be published? All Wilbur 
Wright’s work was done in the closest co-operation with his 
brother Orville. We do not know how much each did, and we 
do not want to know. Orville probably says that Wilbur did 
inost, and it is equally probable that Wilbur would have said 
that Orville did most. We, at any rate, know that they together 
did a very great piece of work. 

Natural and artificial flight and locomotion..-The Wright 
brothers made careful observation of the flight of birds, and found 
their observation valuable. It is interesting to consider the 
resemblance and differences of the manufactured aeroplane and 
the living bird. The resemblance may be simply the result 
of copying the bird, or it may be that similar designs have been 
arrived at independently by birds and men. The wings of 
both are roughly the same shape—of wide span, and narrow in 
the direction in which the bird flies ; both have concave wings 
with thick leading edges. In many aeroplanes hollow spars 
are used like bones and like the quills of the feathers of birds. 
We copy plants also in this respect, for they, too, have learnt 
the economy of material in the use of hollow spars. 


animals, with the greatest width towards the head. The bodies 
of birds are of similar form. These resemblances are remark- 
able, but there are great differences. The Wright brothers 
found no biplane bird to copy and did not flap their wings. 
No flying animal uses a continuously rotating propeller to drive 
him forward on soaring wings, and it is perhaps hardly too much 
to say that if birds only knew how, they would now copy the 
Wright brothers. Muscular action and the circulation of the 
blood, however, put supreme difficulties in the way of the develop- 
ment of the continuous rotation of a part of ananimal. Cranks 
and connecting-rods, as well as rotating valves to allow the 
circulation of the blood, would be required. No animal has 
succeeded in developing wheels instead of legs, although their 
development might have enabled him to run about with less 
consumption of fuel, anyhow in a country with good macadam 
roads. There is a beetle who has made use of something in 
the nature of a wheel. He collects his food (manure) and care- 
fully fashions it into a ball larger than himself, and then rolls it 
along to a convenient place, buries it, and lives on it at his 
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Fig. 1 


leisure. 
of a wheel, and we may consider this beetle as the pioneer 
transport engineer. 

The development of the power of flight in birds has been so 
rlow that we cannot realise the time taken, or form the roughest 
estimate in years ; but the perfection of these adaptations and 
the beauty of their skill, strength, and movement must strike 
anyone who has ever watched their flight. Some less advanced 
animals have only learnt to glide, and are now in the same stage 
of development as the Wrights were a few years ago. Perhaps 
these gliders developed more slowly or perhaps only began to 
learn the art many ages after birds had learnt to fly. A few 
plants also have developed wings to their seeds so that they can 
glide away to more suitable places for germination and giowth. 
The evolution of those remarkable flying animals, the Wright 
brothers, has been enormously more rapid because it has not 
depended on the method of trial and error, and because each 
trial does not correspond with the lifetime of an individual. 
But the difference is even more far-reaching, since the material 
on which they worked was knowledge, or, in other words, the 
experience of mankind handed down from one generation to 
the next. And, more important still, their mental powers 
enabled them to test the accuracy of this knowledge and to 
increase its amount. It is interesting to note that in the opinion 
ef biologists, birds, bats, fishes, and insects all learnt to fly 
independently ; inheritance from a common stock played no 
part in their development. There are no large flying animals 
now, and the great majority in existence are extremely small. 
These facts would lead us to expect difficulty in making a very 
large aeroplane, and theoretical considerations confirm this view. 
The ostrich, the largest existing bird, standing 8ft. high, has 
no power of flight, nor had the moa of New Zealand (now extinct), 
standing 12ft. high. It is probable, however, that both had 
flying ancestors. The only vertebrate animals which developed 
flight during fossil times were pterodactyls. The largest of 
these had a body a little larger than a swan and a span of wings 
of over 22ft. This is less than the smallest aeroplane, but large 
compared to an albatross, the span of whose wings is over 11ft. 
probably exceeding that of any other bird. The whole family 
of pterodactyls have long ago become extinct. 

On the other hand, there is a very small spider who makes a 
kind of flying machine out of the simplest materials. In the 
autumn he desires to emigrate, and as he is very small a land 
journey would be slow and difficult. He selects a calm and 
sunny day, on which we should expect to find local upwards 
currents of air ; he climbs to the tip of a blade of grass and spins 
a thread which is blown out by the wind, and at the right time 
he lets go and is carried away by the wind, he knows not where. 
This clearly could not be done by a large animal. But we had 
better not attempt to copy flying animals too closely. We 
shall learn nothing from the spider’s success in aeronautical 
engineering. Would it not also be just as great a mistake to 

“try and fly with flapping wings, as it would be to propel a ship 
by a flapping tail like a fish, or to make a motor omnibus trot 





* The first. Wilbur Wright Memorial lecture delivered before the Aero- 
nautical Society of Great Britain on May 21st, 1913, at the Royal United 
Service Institution. 





The bodies | 
of airships are similar in shape to the bodies of swimming | 


This is not a wheel, but it has many of the advantages | 





about the streets on four legs ? I think it would, but my ancestor 
Erasmus Darwin thought differently. In 1781 he wrote : 


Soon shall thy arm, UNCONQUER’D STEAM ! afar 

Drag the slow barge, or drive the rapid cat ; 

Or, on wide-waving wings expanded bear 

The flying-chariot through the fields of air, 
A few years ago I did not believe that we should see the essential 
part of his forecast about flying fulfilled, and I may be just as 
wrong about the waving wings. 

The design of scientific instruments.—The subject of my lecture 
to-night is Scientific Instruments—their use in connection with 
flying—and some general considerations with regard to their 
design. The Wilbur Wright Memorial Lecture will be given 
annually, and I believe the most useful results will be obtained 
if the lecturer is allowed considerable latitude in the choice of a 
subject. All I ask is to be allowed to speak on a subject at which 
I have worked for many vears. 

Instruments used in aeroplanes. —lt is important to realise 
beforehand the difficulties of using instruments on aeroplanes 
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during flight and the errors that may be introduced in the | 
The aeroplane shakes, it does not remain level, and | 


readings. 
is subject to acceleration in all directions. The instrument 
should be so designed as not to be affected by any of these dis 
turbances. A vertical acceleration has the same effect as a change 
in the amount of the downward pull due to gravity, the tilting 


of the aeroplane changes the direction of the downward pull | 


with regard to the instrument. A lateral or longitudimal 
acceleration has the effect of both altering the direction and 
amount of gravity. But vibration ts a greater difficulty still. 
The hand of an instrument may move so much and so rapidly 
that it is difficult to estimate the mean reading on the scale, and 
sometimes it is quite impossible to do so. And this may happen 
when the quantity which is indicated by the position of the hand 
only varies slowly and by small amounts. Consider a part of 
an instrument that can rotate about a vertical axis, and suppose 
that its centre of gravity is net on the axis, then a sudden lateral 
movement of the whole instrument will tend to rotate the part 
relatively to the instrument, the sideways force will act at the 
axis, and the resistance of this force due to inertia will act at 
the centre of gravity of the part. The farther the centre of 
gravity is from the axis, the greater this tendency to rotate ; 
the tendency will also be greater the greater the mass of the 
moving part. To make this tendency small the centro of 
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Fig. 3 


gravity should be as nearly as possible on the axis, and the 
weight should be small. If, however, the part is made very 
light it may bend and vibrate in itself from the forces acting on 
it from its inertia. In fact, the part should be balanced, light, 
and stiff. Good balancing and lightness also reduce the ten- 
dency to movement due to tilting or want of level in the instru- 
ment ; if the axis is no longer vertical the centre of gravity will 
try to get to the lowest point, and the piece will tend to turn. 
In a compass as ordinarily made the condition of balance cannot 
be fulfilled. The magnet rests on a steel point and is horizontal, 
and its centre of gravity is below the steel point. The force 
on the North Pole acts in a downward direction towards the 
North, and the force on the South Pole in an upward direction 
towards the South, and the magnet is made to rest in a hori- 
zontal position by arranging that the centre of gravity of the 
magnet is between its South end and its centre. It is below 
and to one side of the point about which rotation takes place. 
Hence a sideways movement must start it swiaging-Wie. 1, 
The magnet and card in aeroplane and ship compasses are 
usually surrounded by a liquid, and then any vibration which 
may be caused by its want of balance is rapidly reduced. 

It is important that instruments on aeroplanes should be 
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damped, using the word to damp in the sense of “ to dy» 
or “to abate the motion of.” This damping is specially jy, 
portant if it should happen that the rate of vibration of the 
whole instrument should agree with the natural rate of , ibratioy 
of the moving part. When this happens with an widam, ved 
instrument the vibration is excessive. Damping is alco mw 
portant in cases where the fluctuations in the quantity to he 
measured are rapid ; it may then be difficult to read the instry. 
ment, and the excursions of the hand may indicate « mye), 
greater amount of variation of the quantity than really takes 
place. If the mean reading is required the instrument must 
be damped and the damping should be of a particular kind which 
we will now consider. The essential features of sati-s{a, 
damping are that no force should be applied to the movi: 
whilst it is at rest, but that as soon as it moves a force 
act opposing the movement. Friction at the joints doe damp 
the instrument, but does not fulfil these conditions and is bad 
The force should be small when the movement is slow, and it 
should increase when the movement becomes more rapid 
The most usual method is to immerse the moving part, or . 
paddle fixed to it, in a liquid more or less viscous, or the paddls 
can be replaced by a fan in the air. Another method is to damp 
by the movement of a copper plate between the poles of a magnet. 
If a Pitot tube is used the flow of air through the connecting 
tube damps the instrument. 

Mr. A. Matlock has pointed out that in order to obtain 
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mean teading with an instrument the damping torce should bs 
proportional to the velocity of movement of its index. When 
the damping force varies as the square of the velocity there may 
be no error or there may be a considerable error. We will take 
a particular case. Suppose that the quantity to be measured 
remains at 80 for 2.10 second, and then suddenly inciea-es to 
140 and remains at that amount for 1/10 second, and then it 
goes back to 80 and remains at that amount for 2/10 second, 
and that this rapid oscillation goes on indefinitely. Suppo» 
also that the instrument is damped by a force which varies a 
the square of the velocity of the index, and that it is so much 
damped that the hand appears to remain at rest. The reading 
of the instrument will be 92 and the true mean in reality is 100), 
so that we have an error amounting to 8 per cent., by no mean 
asmallerror. The diagram Fig. 2 gives the supposed variation< 
of the quantity as it would be recorded on a moving sheet of 
paper, and gives the true mean and the instrument reading 
In the magnetic method of damping the force varies as the 
velocity and the true mean is obtained. With the liquid and 
air damping, the force varies as the square of the velocity, unless 
the movement is extremely slow, when it varies nearly as thi 
velocity. 

Speed of aeroplanes.—The speed of the aeroplane through tl. 
air is usually given by reading the position of some form of index 








Fig. 6 


on a scale graduated in miles per hour. A Pitot tube and a 
manometer are often used. The principle of the Pitot tube 1; 
very simple (Fig. 3). If the open end of a tube faces the wind 
the air wants to pass down the tube, and if the tube is closed at 
the other end the air pressure is*increased in the tube, and this 
increase of pressure is a remarkably accurate means of measuring 
the velocity of the wind. This method is used in Dines’ anemo 
meter, and for measuring the velocity of the air in the wind 
channel at the National Physical Laboratory. In 1903 Dr. 
Stanton read a paper before the Institution of Civil Engineer 
-“* Proceedings,” Inst. C.E., Vol. CLVI., page 78—proving 
the accuracy of this method of measuring air velocity. Dr. 
Glazebrook tells me that improvements have recently been 
made which give even more satisfactory results. The delicate 
measurement of the air pressure necessary for the most refined 
work is made by the tilting water gauge designed by Professor 
A. P. Chattock and Mr. J. »: Fry. This is O Lagrainty instru 
ment of the highest order of precision, and is far too delicate and 
accurate to be used on a flying machine. It is a difference 
of pressure that has to be measured—the increase of pressure 
in the tube, above the air pressure outside—and a second tube 
transmits this pressure (the static pressure) to the manometer. 
It is found by experiment that changes in the size of the opening 
of the Pitot tubs, or the thickness of the tube, or the bevelling 0! 
its edge, make little or no difference in the pressure. With the 
static opening it is different, and its design is important. In the 
design now adopted at the National Physical Laboratory the 
—s obtained is almost exactly what we should expect 
rom theoretical considerations. This is an advantageous 
simplification and this form of Pitot tube should be used for ali 
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yst refined measurements. But the static tube can be 
made that it will give a pressure below the true static pressure 
= i the Royal Aircraft Factory have made use of this, and have 
tnavcnsed the manometer readings by 20 per cent. in order to 
ave a more open scale, . 
‘The tubes transmitting the pressure can be carried a con- 
able distance to allow the manometer to be placed in a con- 
yenient position for reading ; this is often of great importance. 
If it is found advisable to have a large amount of damping in 
the manometer it is best to have long tubes of large diameter. 
This gives the correct form of damping. Short tubes of small 
diameter will give the same amount of damping, but in 
this case the damping force will vary as the square of the velocity 
of the air in the tube, and the reading will not necessarily be 
the true mean. For the same reason it is inadvisable to cause 
damping by throttling the passage of the air by closing a valve, 
or by means of letting it pass through a small hole in a plate. 
If a ‘pitot tube speed meter gives the correct speed when flying 
near the ground level it will not be correct when flying at a great 
altitude. The error 1s caused by the change in the density 
of the air. As you mount the air becomes less dense because 
the atmospheric pressure is reduced, and more dense because 
the temperature falls. In the following table the actual speed 
js assumed in all cases to be 100 miles per hour. The tempera. 
tures viven in the last column are taken on the usual assumption 
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that there is a fall of 1 deg. Fah. for every 300ft. rise above the 


earth’s surface. 





Speed readings | Speed readings 
, feet | temperature temperature Assumed 
Height in feet.) constant. falling with temperature. 
| height. 

} Deg. Fah. 
0 | 100 100 fet) 
1000 | 98.3 98.6 47 
2000 | 96.5 97.1 43 
3000 | 94.7 | 95.7 40 
4000 | 93.0 | 94.3 37 
WELD } 91.3 | 92.9 33 





These corrections were made in the air speed measuréments 
at the Military Aeroplane Trials in 1912 when obtaining the 
gliding angles of the various competing aeroplanes. 

The simplest form of manometer is a U-tube containing 
a liquid—see Fig. 3. The difference of the level of the liquid 
is then a measure of the difference of the air pressure in the two 
tubes. For use on an aeroplane this has two drawbacks: the 
scale is not open enough to read the speed easily and accurately 
and tilting of the aeroplane causes an error. Mr. Short, of the 
Royal Aircraft Factory, has designed a manometer which 
overcomes both these objections. It is in effect a U-tube 
manometer, and he uses two liquids of different densities and 
which do not mix, and thus obtains a more open scale—Fig. 5. 
One tube is placed inside the other, and this overcomes the 
chief error due to the tilting of the aeroplane, leaving only a 
small secondary error of no importance. If the manometer 
is placed 10 deg. out of the vertical, this secondary error will 
make the reading be 101.4 miles per hour instead of 100. Fig. 4 
is another form of manometer designed by Mr. Short, using one 
liquid, and still eliminating the chief error due to the tilting of 
the aeroplane. If the aeroplane has an upward or downward 
acceleration or is changing its direction there is an error. An 
aeroplane flying at 100 miles per hour in a circle of 1400ft. 
radius will make one complete turn in one minute, and the 
banking of 26 deg. will prevent side-slip. In this case the 
manometer connected to the Pitot tube will read 94.5 miles 
per hour instead of 100, the correct speed. If the vertical 
acceleration is one-tenth gravity or 3.2ft. per second, the mano- 
meter will read 5 per cent. too low or too high according as the 
acceleration is downwards or upwards. These errors due to 





If the air is at rest, it measures the angle that the direction of 
movement of the aeroplane makes with its keel, or how nearly 
it is moving in the direction of its length. Side-slip is thus 
measured by it. If we consider the aeroplane at rest and the air 
blowing against it, it measures how nearly the direction of the 
wind is head on. If an eddy in the moving air meets the aero- 
plane, the direction of the wind will change and this will be 
indicated. A wind vane carried by an airship or aeroplane would 
also show how nearly the movement was head on in the same 
way as the Yaw-meter. But the wind vane would be difficult 
to read when placed in a position free from eddies in the air 
caused by the aircraft itself. With the Yaw-meter the dial and 
hand can be placed in a convenient place for observation. 
Two Pitot tubes are made like the letter Y—see Fig. 6—with the 
openings at the tops of the two arms. If the wind blows 
symmetrically to the two tubes the pressure will be equal in 
both. But if the direction of the wind changes it will meet the 
opening at the end of one tube more nearly in the direction in 
which the tube is pointing, and the pressure will be increased. 
The opposite will take place in the other Pitot tube and the 
pressure in it will be diminished. The pressure from these two 
Pitot tubes is taken by two pipes to the indicating apparatus 
which can be at any convenient distance away. Each tube is 
connected to a circular box the top of which is an air-tight 
flexible diaphragm which can move outwards. A rod is con- 
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nected to each diaphragm, and these rods are pushed outwards 
by the air pressure. The hand indicating the angle of Yaw, 
that is, the angle at which the air meets the Y Pitot tube, is 
pivoted about the point O, and is continued to P. At this point 
it is connected to the two rods from the diaphragms by a freely 
moving joint. If one rod pushes with a greater force than the 
other the hand is moved over to one side, and it will come to 
rest when O P is in the direction of the resultant of the forces 
with which the two reds are pushed outwards, and when it is 
in equilibrium the hand will show on the scale the angle of Yaw. 
If the speed of the aeroplane increases the hand will not move 
because the air pressure and consequently the pushing forces 
in the two rods will both be increased in the same ratio. The 
same instrument can be connected to a wind vane which moves 
the Y Pitot tubes so as to face the wind. The tubes are arranged 
to show if the wind has an upward or downward tendency and 
the angle between the direction of the wind and a horizontal 
plane is measured. 

Ascending speed.—I have made an instrument for indicating 
the speed with which an aeroplane ot airship rises or falls. It is 
roughly made, and at present is only in the experimental stage 
of development, and it will require remodelling in order to reduce 
its size and make it more convenient. I will, however, give a 
short description of it as it may be of some interest. A clock is 
arranged to move a valve at equal intervals of time. The valve 
first connects a vessel to the open air ; it then closes and the air 
in the vessel is at the same pressure as the air outside. After 


& short time during which we will suppose that the outside air 


pressure has fallen owing to the aircraft rising, the valve is again 
moved so that the vessel is connected to the indicating apparatus. 
This apparatus measures the excess of pressure of the air in the 
vessel over the air outside, and gives the change of barometric 
pressure during the short time between the last two movements 
of the valve—that is, it measures the amount of rise in a fixed 
time or the vertical speed. It does not give the speed at each 
instant, but the average speed during a short interval which 
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vertical acceleration or flying in a circle are not large, and they 
will be the same in any manometer in which the air pressure is 
balanced by the attraction of gravity on a liquid or a weight. 
If a spring is used these errors do not exist. 

If a Pitot tube is fixed to the tips of the wings of an aeroplane 
and it is flying in a circle, the speed of the outer wing tip is greater 
than the speed of the inner wing tip. If these Pitot tubes are 
joined together by a tube there will be a greater pressure at one 
end of the tube than at the other, and at first sight we should 
expect that there would be a flow of air through the tube from 
the outer to the inner wing tip. But this is not the case, because 
the aeroplane is moving in a circle and there will be centrifugal 
force acting on the air in the tube, and this will tend to make it 
flow outwards and will exactly balance the tendency of the air 
to flow inwards due to the excess pressure in the Pitot tube on 
the outer wing tip, and there will be no flow through the tube. 

f there is a side-slip this statement. is only approximately true, 
but if there is sufficient banking to prevent side-slip it is true. 
If both a Pitot and static tube are fixed at the tip of one wing 
and are connected to a manometer at the centre, its reading 
will give the velocity of the wing tip. The centrifugal force in 
this case will act equally on the air in both tubes, and as the 
manometer measures their difference of the pressures, the 
centrifugal force will produce no effect on the reading. When 
flying in a circle the velocity of this wing tip is not the velocity 
of the centre of the machine. This difference is usually not 
large, but if it is thought advisable that the manometer should 
give the velocity at the centre, two Pitot tubes can be used, one 
at each wing tip, and both be connected to the manometer, the 
static tubes also both being connected. The manometer will 
then give the mean of the speeds of the wing tips, that is the 
velocity at the centre. This is done for accurate speed measure- 
ments at the Royal Aircraft Factory. 

.. Yaw-meter.—The word ‘ Yaw” is here used in the sense of 
aoe bend or deviate from a straight course.’’ But the name 

*e3 not accurately describe what the instrument measures, 
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terminated a few seconds previously. The indication is a little 
late, and in order to reduce this lateness as much as possible 
two vessels are used which are opened and closed and connected 
up alternately to the indicating apparatus. 

Direction and speed.—Two of the instruments we have con- 
sidered, the Pitot tube speed meter and the compass, give us the 
direction and the velocity of the aeroplane through the air, but 
unless we know the speed and direction of the wind, we do not 
know the real direction of flight or the speed over the ground. 
These instruments give valuable results, but we want to know 
the direction the head of the aeroplane should point in order to 
get to a definite place, and the speed over the ground as well as 
through the air. I see no satisfactory solution of this problem, 
and will not discuss the question, except to suggest that someone 
here present solves it during the coming year. 

The principle of geometrical design.—We have now discussed 
some of the difficulties both in designing and using instruments 
on aeroplanes. We will now consider the general principles of 
design, and I shall give examples although these have no connec- 
tion with aeronautics. I will quote some remarks made by 
Clerk Maxwell which should be axioms for those who design 
and make scientific instruments. He wrote, under the heading 
of “General Principles of the Construction of Apparatus,” as 
follows* :—‘‘ There are certain primary requisites, however, 
which are common to all instruments, and which therefore are 
to be carefully considered in designing or selecting them. The 
fundamental principle is that the construction of the instrument 
should be adapted to the use that is to be made of it, and in 
particular that the parts intended to be fixed should not be 
liable to become displaced ; that those which ought to be mov- 
able should not stick fast ; that parts which have to be observed 
should not be covered up or kept in the dark ; and that pieces 


* See Handbook of the Specia] Loan Collection of Scien,ifie Apparatus 
in 1876, Introduction by Clerk Maxwell, 








intended to have a definite form should not be disfigured by 
warping, straining, or wearing.” As an instrument maker, 
I know the difficulty of fulfilling these conditions, and as users 
of instruments we all know what our feelings are when a movable 

art of an instrument sticks fast and a scale is difficult to read. 

ater he says :—*‘ Each solid piece of an instrument is intended 
to be either fixed or movable and to have a certain definite shape . 
It is acted on by its own weight, and other forces, but it ought not 
to be subjected to unnecessary stresses, for these not only 
diminish its strength, but—what for scientific purposes may be 
much more injurious—they alter its figure, and may, by their 
unexpected changes during the course of an experiment, produce 
disturbance or confusion in the observations we have to make. 
We have therefore to consider the methods of relieving the pieces 
of an instrument from unnecessary strain, of securing for the 
fixed parts a determinate position, and of ensuring that the 
movable parts shall move freely, yet without shake. This we 
may do by attending to the well-known fact in kinematics-— 
‘A rigid body has 6 deg. of freedom.’ In instruments which 
are exposed to rough usage it may sometimes be advisable to 
secure a piece from becoming loose, even at the risk of straining 
and jamming it ; but in apparatus for accurate work it is essential 
that the bearings of every piece should be properly defined 
both in number and in position.” 

These generalisations cover a much wider field than the 
construction of scientific apparatus, and in many respects apply 
to all moving machinery, and designs in which this principle 1s 
carried out may be called geometrical designs. A three-legged 
table is a geometrical design, and a four-legged table is not. 
A four-legged table either rocks on two legs or bends so that all 
legs touch the floor, and the amount of bending and the pressure 
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of each foot on the floor depends on the stiffness of the table 
and the evenness of the floor. Every time an ordinary chair is 
placed in @ new position it takes a new shape. A surface plate 
is a familiar example of the importance of three supports. and 
nearly all scientific instruments rest on three feet. The three- 
legged table with all its feet touching the floor has some freedom 
of movement ; it can slide in a north and south direction and in 
an east and west direction, and it can rotate about a vertical 
axis. If two of its feet only touched the floor, it would have 
greater freedom of motion, as in addition it can rock about these 
two feet, and its freedom would be still further increased if only 
one foot touched the floor. ‘To completely fix it more must be 
done. If all the feet touch the floor and one foot be pressed 
against the wall of the room, that foot can no longer move at 
right angles to the wall, but it can slide along the wall, and the 
table can rotate about a vertical axis. If that foot is pressed 
into the corner of the room all sliding of that foot is prevented 
and the table can only rotate, and this is prevented by pressing 
one of the other feet against one of-the walls. These six points 
of contact, three on the floor and three on the walls, prevent all 
movement, and this definiteness of position could not be given 
with less than six points of contact. Lf we want to prevent an 
object from moving in any direction it is best to put a fixed 
stop with its surface square to the direction of movement ; 
this gives the least pressure against the stop. It also causes 
the least shift of position due to dust lodging between the foot 
and the stop. In the case of the table this best condition has been 
fulfilled. If only one of the feet is moved away from the flat 
surface against which it was pressing, it will be seen that this 
movement is perpendicular to that surface. Another example 
of geometrical design is the method of supporting the trunnions 
of a transit telescope in two V-shaped bearings, giving four 
points of contact. This allows rotation about the axis of the 
cylinders forming the trunnions and also longitudinal motion 
along the axis of the cylinder, and a fifth point of contact is 
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required to prevent this last movement. A sixth point of 
contact would be required to prevent rotation—the only 
remaining motion possible. 

Fach case has to be worked out according to the movements 
required in the piece of mechanism which is being designed. 
When I speak of points of contact, in reality the contact must 
be between two surfaces, the area depending on the hardness 
of the material, the forces between them, and the amount 
of wear that will take place. If the three-legged table had 
pointed feet it would run into the floor. In many cases also the 
contact between the surfaces has to be ensured by pressure from 
a spring. 

Good design and bad workmanship.—A most important con- 
sideration in a good design is that the instrument shall still 
work well when the rubbing surfaces get worn or parts get bent, 
or if the workmanship is not good. I am not recommending 
bad workmanship; the workmanship should be good and so 
should the design. But I do mean that with perfect workman- 
ship and a bad design you may get jamming in the moving 
pieces and bending of parts which should not bend, and the 
results obtained will be liable to error and the working unsatis- 
factory. This consideration brings out most forcibly the advan- 
tage of geometrical designs, but also it is a valuable test of all 
designs. It is a long way from being the only test, but it is 
always well worth while to consider separately the effects of 
imperfect workmanship, or the bending of each part and wearing 
of the rubbing surfaces. Take the case of wear in a wheel- 
barrow. The axle of the wheel usually consists of two round 
iron pins running in holes in wooden rails forming the frame of 
the wheelbarrow—Fig. 7. Both the wood and the pins wear ; 
the pin gets smaller, but keeps circular, and wears its way into 
the wood and always fits it properly on the side where pressure 
is taken. The wheel will work perfectly till either the holes 
break out of the wood or the pin wears down very small and itself 
gives way. But sometimes the axle is made differently, an iron 
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rod is fixed to the two wooden rails and passes through a hole 
bored along the centre of the wheel—Fig. 8. With use the iron 
rod wears on the under-side and does not remain circular 
and the hole in the wheel gets larger, the result is increased 
friction and a loose and shaky bearing. 

I have here an instrument, as an example, the rocking micro- 
tome, which has been designed as far as possible on the geo- 
metrical method. It is used for cutting sections of animal 
tissue for microscopical examination. Sections thinner than 
0.003 mm. or 1 8000in. are cut, and succeeding sections should 
not vary greatly in thickness. It is clear from this that the 
instrument must work with considerable precision. The object 
is embedded in paraffin wax and moves up and down, the knife, 
an ordinary razor, being fixed. The rocking arm holding the 
object to be cut is fed forward between each stroke. I believe 
this instrument to be a good example of geometrical design. 
The following test was applied :—The iron castings of which it 
is chiefly made were taken as they left the foundry and were put 
together with as little work as possible, and it at once cut good 
sections and my expectations were realised by the results of 
this severe ordeal. I should add, however, that the screw and 
some other parts were difficult to make badly, and were of the 
usual form and finish. 

It is essential that the rocking arm should rotate with great 
precision about the same axis every time it rocks. This axis 
is of an unusual form, and Fig. 9 is from a photograph of a 
wooden model made to illustrate the design. It is a modifica- 
tion of the V bearings for trunnions, it is very rigid, and, as it is 
a knife edge bearing it moves with very little friction. There 
are four knife edges in line ; these rest on flat surfaces placed 
diagonally. and have right angles cutting edges. In cases where 
the rocking movement is small and it is important to reduce the 
friction as much as possible, another modification can be used 
with advantage. This is also shown by a photograph of a 
wooden model—Figs. 10 and 11. Here a hard steel knife is 
used resting on four flat steel faces forming part of round steel 
rods which rest in V supports. In this construction each flat 
face supports a quarter of the load, and the centre of pressure 
acts approximately at the centre of each flat face. And this 
takes place even when the knife bends more with increased load 
on it. This arrangement can be roughly made ; it will work 
well, and is an example of the before-mentioned test for good 
design. This test for good design is not the only test, and I will 
give an example to show how it may fail. Ball bearings are 
much used, and when once used for any purpose they continue 
to be used more and mote ;: this is the best test of a really good 
mechanical device. All must admire their design, but first-rate 
workmanship is essential; in this must be included the com- 
position of the steel, the skill in hardening as well as the accuracy 
of the figure of the working parts. But a ball bearing would 
be a better thing even than it is at present if it did not require 
such fine workmanship. It also requires careful mounting, 
and it is interesting to notice that the recent improvements in 
ball bearing design are in the direction of allowing it to work 
satisfactorily on shafting which may be considerably bent. 

The advantage of reversing the parts of a machine.—An improve- 
ment in the design of a machine can often be made by reversing 
the relative position of two parts of it, or the part that moved 
can be fixed and the part that was fixed can be made to move. 
This reversal makes it possible to compare two or more methods, 
and it is then easy to see which is best. It is advantageous that 
“the survival of the fittest ’’ should take place early in the life 
of the machine, and by this means, in fact, it takes place before 
the design is completed. In a cutting tool it is a question 
whether the tool or the work should move : sometimes one is 
best and sometimes the other. In the wheelbarrow it is easy to 
see which is the best design, and if the designer had deliberately 
considered whether the iron pins should turn in the wooden rails 
or whether the iron bar should be fixed, the bad design would 
never have been made. It is surprising how often this reversal 
is possible and advantageous, and how difficult it is to realise 
that it is possible. We are so familiar with a clock in which the 
frame and works remain at rest and the hands move that it 
requires a considerable mental wrench to realise that it is possible 
and in some cases better that the clock itself should revolve and 
the hour hand remain at rest. But in recording apparatus it is 
usual to fix the clockwork in the rotating drum carrying the 
paper, and to prevent rotation of the hour hand spindle. If 
the clock is at rest, as is usual with clocks, the axis must rotate, 
but if the axis is fixed the clock itself will be driven round. 
Another reversal of the usual arrangement is the Gnome engine, 
with its fixed crank and rotating cylinders. I will give one more 
example of reversing the usual arrangement. In a lathe 
the tool is usually held rigidly so as to withstand the downward 
force due to the cut. This force is equal to the upward force 
on the work, and the tool and the work are held together by 
the rigidity of the slide rest, the bed, the headstock of the lathe 
and the work. Now in cutting the thread of a fine screw we 
find it an advantage to carry the tool on a horizontal axis so 
that the cutting point is free to move up and down and then to 
prevent its downward movement by fixing a projecting piece 
which rests on the top of the work—see Fig. 12. The down- 
ward force on the tool is carried to the work by the shortest 
chain of pieces. The result is the prevention of chatter, good 
work, and the cutting edge remains sharp for a longer time. 
I have spoken as a manufacturer of scientific instruments, but 
my remarks apply equally or even more to the home-made 
or rather laboratory-made type of instruments. And it is with 
these that the greatest advances in knowledge have been made. 
If I could believe that what I have said would be any help to 
the makers of the wire, cork, and sealing-wax class of instruments 
or to the orthodox instrument maker, I should be glad to think 
I had done something to advance knowledge. Wilbur Wright 
is honoured in this country as he is by our friends and relations 
across the Atlantic, by our friends and neighbours across the 
Channel, and indeed by the whole world. A new chapter in 
the history of engineering has been begun. The first page has 
been written by the man whose name we honour to-night as 
the pioneer in aviation. He is gone, but his work will live for 
all time. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, W. “Some 
Experiments on Tinfoil Contact with Dielectrics,” by Mr. G. E. 
Bairsto, and “‘ On a Method of Measuring the Pressure of Light 
by Means of Metal Foil,” by Mr. G. D. West. 8 p.m. 


SATURDAY, JUNE 14rs. 


JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Daily 
Mail Printing Offices, Carmelite House, Tallis-street, E.C. 
3 p.m. 

Norts or EnGLanp InstTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—At the Wood Memorial Hall, Newcastle-upon- 
Tyne. Paper: ‘‘ The Lighting Efficiency of Safety Lamps,” 
by Mr. T. A. Saint. The following apparatus will be exhibited 
and described :—Nos. 3 and 4 Gray-Sussmann Electric Safety 
Lamps; the Wolf Alkaline Electric Safety Lamp; and the 
Ochwadt Self-registering Water Gauge. 2 p.m. 


TUESDAY, JUNE 171ru. 


INSTITUTION OF ELECTRICAL ENGINEERS: ScorTrisH LocaL 
SrectTion.—Excursion to Inversnaid. Leave Glasgow Central 
(Low Level) Station at 11.9 a.m. On the return journey the 
steamer will leave Inversnaid at 6.45 p.m., and Glasgow will be 


| ached at about 9.19 p.m. By the courtesy of the Glasgow 


Corporation Water Department, those so desiring will be shown 
over the works at Loch Arklet. 

THE INCORPORATED Municipal EvecrricaL AssocraTion.— 
Eighth annual convention. Opening of the convention at the 
Institution of Electrical Engineers, Victoria Embankment. 
Address of Mr. C. E. C. Shawfield. Paper, ‘‘ Prime Movers,”’ 
by Dr. 8. Z. de Ferranti, and discussion, 10 a.m. Visits to the 
Corporation Electricity Works at West Ham and to the works 
of the London Electric Supply Company, Limited, at Dept- 
ford, at 2.30 p.m. 


TUESDAY, WEDNESDAY, AND THURSDAY, JUNE 171, 
18TH, AND 19TH. 
THE InstiruTion oF Gas ENGINEERS.—At Caxton Hall, 
Westminster. Jubilee meeting of the Institution. For details 
see page 639. 


WEDNESDAY, JUNE 18ra. 


THE IncorPporaTeD MunicrpaL ELECTRICAL ASSOCIATION.— 
Eighth annual convention at the Institution of Electrica! Engi- 
neers, Victoria Embankment. Discussion, 10a.m. At 2.30 p.m., 
visit to London Electric Railway Power Station, Lots-road, 
Chelsea, and at 7 p.m., annual dinner, Hotel Cecil. 

Royat METEOROLOGICAL Socirety.—70, Victoria-street, West- 
minster, S.W. Papers: ‘“ Pilot Balloon Observations in Bar- 
badoes, 1910-1912,” by Mr. J. S. Dines; ‘‘ The Harmattan 
Wind of the Guinea Coast,”” by Mr. H. W. Braby; ‘‘ The Cor- 
relation of Rainfall,” by Mr. J. Peek and Mr. E. C. Snow. 
4.30 p.m. 


THURSDAY, JUNE 191s. 


Tue INcoRPORATED Municrpat ELEcTRICAL AssociaTION.— 
Eighth annual convention. Visit to Kingston-upon-Thames. 
Special train from Waterloo at 10 a.m. Meeting at the Empire 
Theatre, Kingston-upon-Thames. Paper, “‘ Electric Vehicles,”’ 
by Messrs. A. E. Seabrook, W. Watson, and R. J. Mitchell ; 
“ Air Filtration,” by Mr. J. Christie, 11 a.m. River trip to 
Walton and Hampton Court, 3 p.m. 


FRIDAY, JUNE 20ru. 

THE IncoRPORATED MunNicIpAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2lsr. 

THE INcORPORATED MunictPaL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. It is hoped it may be possible to 
arrange for a visit to the Metropolitan Water Board’s new pump- 
ing plant at Chingford. 10 a.m. 


TUESDAY to FRIDAY, JUNE 241TH To 27ra. 

THE InsTITUTION OF NavaL ARCHITECTS.—Summer meeting 

in Glasgow. For particulars see page 440 ante. 
THURSDAY, JUNE 26ru. 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the Biscuit 
Works of Peek, Frean and Co., Limited, Keeton-road, S.E. 
2 p.m. 

MONDAY, JUNE 30ru. 


Junior INSTITUTION OF ENGINEERS.—At the Institution of 
Electrical Engineers, Victoria Embankment. Gustave Canet 
Lecture on “The Working Fluid of Internal Combustion 
Engines,” by Dr. Dugald Clerk, F.R.S. 8 p.m. The same 
lecture will be delivered the same evening at the Great Western 
Hotel, Birmingham, before the Midland Section of the Institutian 
by Mr. A. A. Remington. 


FRIDAY to MONDAY, JULY 41x To 7ra. 
THE Junior INsTITUTION OF ENGINEERS.—Visit to the Ghent 
Exhibition. Full particulars from the Secretary. 
SATURDAY, JULY 5rs. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS.—West 
Midland meeting at Leek. 








Frre BRIGADE CoMPETITION.—In the recent firemen’s 
competition at the National Fire Brigade Camp Union held at 
the Crystal Palace on June 2nd to 5th last the members of the 
Fire Brigade Department of the British Thomson-Houston 
Company, Limited, secured three firsts and one second prize. 
In the Poncerot ambulance, Silvester’s method of artificial 
respiration, their representative, Third Officer Moseley, secured 
first prize with the maximum number of marks obtainable. 
In the junior escape they were first, the drill being done in 
573 seconds, as against 602? seconds by last year’s winners 
In the hose cart drill they were first, doing the drill in 
252 seconds, as against last year’s winners of 273 seconds. 
In the horsed escape they were second, doing the drill in 644 
seconds, as against last year’s first of 68+ seconds. In the 
Dixon Memorial Shield combined steamer escape and hose cart, 
owing to their horses bolting, they were placed fifth, the winner’s 
time being 2 min. 18? sec., as against their time 3 min. 32 sec. 


INTERNATIONAL ENGINEERING ConGREss. 1915.—In connec- 
tion with the Panama~Pacific International Exposition which 
will be held in San Francisco in 1915 there will be an Interna- 
tional Engineering Congress, in which engineers throughout the 
world will be invited to participate. The Congress is to be con- 
ducted under the auspices of the following five national engi- 
neering societies :—American Society of Civil Engineers, Ameri- 
can Institute of Mining Engineers, the American Society of 
Mechanical Engineers. American Institute of Electrical Engineers 
and the Society of Naval Architects and Marine Engineers. 
These societies, acting in co-operation have appointed a per- 
manent Committee of Management, consisting of the Presidents 
and Secretaries of each of these societies and eighteen members 
resident in San Francisco. The Committee has effected a 
permanent organisation, with Prof. Wm. F. Durand as chairman 
and W. A. Cattell as Secretary-Treasurer, and has established 
executive offices in the Foxcroft Building, 68, Post-street, 
San Francisco. The ten members of the Committee, consisting 
of the Presidents and Secretaries of the five national societies, 
will constitute a Committee on participation, through whom all 
invitations to participate in the Congress will be issued to 
Governments, engineering societies, and individuals. The 
honorary officers of the Congress will consist of a President and 
a number of Vice-presidents selected from among the most dis- 
tinguished engineers of the United States and other countries. 
The papers presented at the Congress will be divided into groups 
or sections. The scope of the Congress has not as yet been 
definitely determined, but it is hoped to make it widely repre- 
sentative of the best engineering practice throughout the world, 
and it is intended that the papers, discussions, and proceedings 
shall constitute an adequate review of the progress made during 
the past decade and an authoritative presentation of the latest 
developments and most approved practices in the various 
branches of engineering work. The papers will be collected 
and published by the Congress, and it is intended that this 
publication shall be in such form and at such cost as to become 
available to the greatest possible number. The various com- 
mittees are now actively at work, and it is hoped that further 
and more definite announcements as to the membership fees, 





schedules of papers, &c., will be made in the near future. 





THE IRON, COAL, AND GENERAL TRADREg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade and Labour Revolt. 

Tue labour revolt is having a cruel effect upon the iron 
trade, and upon the steel trade also. The ironworks ure kept 
going only with difficulty, and some of the mills are wholly 
laid off. The steel works, too, are suffering, since the enforeed 
inactivity of the railway wagon building firms and of certain of 
the bridge and girder and steam boiler yards has led to the 
cancelling or postponement of orders for steel plates, angles 
tees, channels, and large bars. The silence of the manufa: turing 
industries just named is likewise a serious trouble to some of 
the Staffordshire marked bar iron houses, who supply engineering 
descriptions of best iron, and for the underframes of railway 
wagons, and at least one of those high-quality iron firms has 
stopped operations. 


Strikes’ Position Unimproved. 
The strikes’ position is unfortunately unimproved, 
All the evidences, indeed, point to the likelihood of the struggle 


being of a protracted character. While a few small settlements 
have been effected, the ranks of the general unemployed haye 
been increased since last week, and the number of workpecople 
either on strike or locked out by the employers in the Biriming. 


ham and South Staffordshire districts combined cannot now he 
anything short of 30,000. 


Another Engineering Works Closed. 
This week the notices have taken effect which the 
Patent Shaft and Axletree Company, Limited, of Wednesbury, 
posted for the closing of two of its works, following upon the 
revious stoppage of its Old Park Works, at Wednesbury, 
he works are one of the largest constructive engineering and 
railway axle concerns in. the Black Country, and comprise also 
steel smelting and steel rolling plant. The expiration of the 
notices added 2000 or more hands to those previously icile in 
the district. The directors decided upon locking out the 
workpeople because of the firm’s connection with the Metro. 
politan Amalgamated Railway Wagon Company, of Saltley, 
close to Birmingham, and Oldbury, all of whose operatives, 
numbering 4000 or 5000, continue also either locked out or on 
strike. 


Tube Trade Employes Resolute. 

The strike in the wrought iron tube trade is unrelieved, 
Indeed, some rioting has taken place at Walsall and on Wednes. 
day one works where the men continued at work in spite of 
the threatening demeanour of the strikers was stormed and 
mounted police had to be called out to disperse the crowds, 
The works presented a pitiable sight with its wrecked windows, 
and the workers were so over-awed that they ‘ downed tools ” 
and joined the hostile multitude without further parley. These 
terrorist tactics will not, however, avail to frighten the em- 
ployers. Led by Stewarts and Lloyds, Limited, of Coomb 
Wood, Halesowen, where alone 4000 operatives are “cut,” 
and by John Russell and Co., Limited, of Walsall, and James 
Russell and Sons, Limited, of the Crown Tube Works, Wednes- 
bury, two other of the principal firms in the trade, the masters 
continue very united. 


Resolution of Tube Masters. 

At a large meeting of the tube trade in Birmingham 
it has been unanimously resolved that the works shall not be 
re-opened except on the old terms, and, further, that the men’s 
Workers’ Union, which has brewed and instigated all the Bir- 
mingham and Black Country troubles, shall not be recognised. 
All the works in the industry remain closed, and the strikers 
will allow no orders to go out. Several strikers’ deputations 
have waited upon Stewarts and Lloyds at Coombs Wood, and 
upon the Wolverhampton and some of the other firms. They 
have all alike, however, met with the one response that no 
negotiations of any sort will be countenanced until the men 
are back at work. That the employers will refuse to increase 
the minimum wage if proper notice is first given the masters, 
it is well to notice, have not stated. 


Board of Trade Action. 

It is significant that the Board of Trade has been making 
inquiries into the causes and extent of the labour unrest in the 
Birmingham district. No direct a has been made to 
the Board for intervention either by the masters or men, but 
as this report goes to press there is some reason to believe that 
as a result of the Government inquiries a conference of the 
Midland Trades Employers’ Association and representatives 
of the various unions will be held in Birmingham within the 
next few days, or at least soon. In a district where there are 
so many diversified industries as in the Midlands, any element 
of disturbance amongst the workers is necessarily very difficult 
of arrest. 


Cradley Heath Boilermakers Involved. 

The number of strikers in the boiler making industry 
has been increased since last report by the men at the Cradley 
Boiler Company’s works, Cradley Heath, having been called 
out. At Messrs. John Thompson’s boiler works at Dudley, 
where the men resumed for a few days on receiving a promise 
that they should receive whatever wages were ultimately 
arranged in the district, the strike has also re-commenced in 
support of the Cradley Heath men. The strikers demand 
minimum wage of 23s. for labourers and a 10 per cent. advance 
on boilermakers’ wages. 


Engineering Employers’ Federation Invoked. 

At Witton, Birmingham, where the General Electric 
Company’s workmen are * out,” about 1500 in all, a minimum 
wage of 23s. is asked, and various increases in the day rates 
paid to youths and girls. Piecework earnings are also “ re- 
quired ” to be raised 20 to 25 per cent. over the day rates. The 
company in its reply states that the “ average earnings of 
youths and girls already approximate to the amounts set forth 
in the demand. Further, that the adoption of the new desired 
schedule cannot be discussed by the firm individually, but only 
by the whole of the Engineering Employers’ Federation. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Lower. 

THERE was a very good attendance on the Iron Exchange 
on Tuesday, but the dull tone noted in pig iron during the last 
few weeks continued. Quotations for all brands showed ®& 
reduction, and this was especially marked in Middlesbrough. 
There was again little change to note in either finished iron of 
steel. Copper was slow and quoted 20s. per ton lower for sheets. 
There was a very steady feeling in sheet lead, but English tin 
ingots showed a reduction. 


Quotations. 
Pig iron: Lincolnshire, No. 3 foundry, 69s.; Stafford- 
shire, 68s. 6d.; Derbyshire, 67s. 6d. to 68s.; Northamptonshire. 
68s.; Middlesbrough. open brands, 65s. 6d. Scotch nominal : 
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78s. 6d. to 79s.; Glengarnock, 76s. 64.; Eglinton, 
6563 Summerlee, 76s., delivered Manchester. West Coast 
765.5 79s. 6d. f.0.t. Delivered Heysham : Gartsherrie, 
ee ‘to 77s.; Eglinton, 74s.; Summerlee, 74s. Delivered 
eens Gartsherrie, 77s. 6d. to 78s.; Glengarnock, 75s. 6d.; 
an 75s.; Eglinton, 75s. Finished iron: Bars, £8 15s.; 
se £8 17s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 5s.; 
hooP* ire hoops, £8 16s.; Staffordshire ditto, £8 10s. to £8 15s.; 
Lanea\) to £9 58.3 boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates 
sheets, “\irder and bridge work, £8 5s. to £8 10s.; English billets, 
(or ae. dd. to £6 178. 6d.; foreign ditto, £5 17s. 6d. to £6; cold 
aan vel £10 5s. Copper: Sheets, £82 per ton ; small lots, 
w04d per pound ; rods, £80; tough ingot, £73 10s. to £74; 
best ‘selected, £74 to £74 10s. per ton; copper tubes, 10§d.; 
solid drawn brass tubes, 8}d.; condenser tubes, 93d.; brazed 
prass tubes, 94d.; rolled brass, 7éd.; brass turning rods, 7}d.; 
prass wire, 7fd.; yellow metal, 7jd. per pound. Sheet lead, 
£24 5s. per ton. English tin ingots, £215 per ton. 


Gartsherrie, 


The Lancashire Ccal Trade. 

The attendance on the Coal Exchange was fairly good. 
House coal and slack for prompt delivery were rather neglected, 
put for forward delivery colliery owners held out for the full 
advances. Coal for shipping and bunkering purposes continued 
to show fair movement, though prices, if anything, were rather 
easier. Quotations :—Best Lancashire house coal, lés. 10d. 
to 18s.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. 
to 14s. 7d.; screened steam coal, Ils. 6d to 13s.; slacks, 9s. to 
I]Js. per ton at the pit. 


Proposed Manchester Exhibition. 
In response to the request of a number of persons, the 
Lord Mayor of Manchester has summoned a town’s meeting for 
to-day—Friday—to discuss the question of holding an exhibi- 
tion in Manchester next year on @ large scale. As far as I have 
been able to ascertain there seems to be no enthusiasm for such 
an event amongst engineering firms in this district. If Man- 
chester is to have an exhibition at all commensurate with the 
importance of the city it must be taken up in a whole-hearted 
manner by the leading firms in the two predominating industries, 
textiles and engineering, as was the case in connection with the 
exhibition of 1887. Moreover, it would scarcely seem possible 
to organise @ really representative show in so short a time as 

there now remains before next spring. 


Eight Hours’ Day for Engineers. 

It is reported that the eight hours’ day question is to 
be the subject of a conference between the Amalgamated Society 
of Engineers and the Engineering Employers’ Federation in 
about two months’ time. In the meantime employment in the 
engineering trade remains quite satisfactory, really capable 
unemployed men in any branch of the trade being very scarce. 


Labour Troubles at Accrington. 

In consequence of over 700 men having struck work at 
Messrs. Howard and Bullough’s works at Accrington, the firm 
has locked out the whole of the workpeople. This means that 
about 4000 persons are thrown out of employment. The trouble 
seems to have originated by a strike of the men in the milling 
department, followed by similar action of those employed in 
the drilling department. 


Barrow-IN-FuRNEss, Thursday. 
Hematites. 

There is no material change to note in the condition 
of the hematite pig iron trade, From an industrial point of 
view the volume of iron being produced is well maintained, and 
is, in fact, somewhat heavier by the putting into operation again 
of the charcoal blast furnace at the Backbarrow Ironworks. 
The whole of the iron made is going into prompt consumption. 
Neighbouring steel makers are still taking heavy deliveries of 
iron both at Barrow and at Workington, and are likely to do so 
for some time yet. As regards new business, however, there 
is not much being done. Consumers are content to place orders 
for just sufficient iron to cover their wants, and are still holding 
out for a lesser rate than is quoted by makers. At present the 
rate for mixed numbers of Bessemer iron is about 80s. nominal 
per ton net f.o.b.,'and special qualities, which are in good steady 
demand, are at 86s. per ton. This latter, of course, is only a 
limited trade, the iron being used for high-class manufactures 
at home and on the Continent. In the warrant market there is 
nothing being done. Sellers are quoting 74s. 6d. buyers per ton 
net cash, but buyers want a much lower rate. 


Iron Ore. 

The iron ore trade is well ‘employed throughout the 
entire district. The demand is well maintained, and for some 
months at least is not likely to show any falling off. A large 
proportion of the ore raised is used locally, but shipments are 
noted from Cumberland ports and deliveries by rail are well 
maintained. The output at the Hodbarrow Mines in South 
Cumberland is particularly heavy. Prices are firm, with good 
average sorts quoted at 17s, 6d. per ton, and the best ores are 
at 26s. per ton net at mines. The demand for Spanish ores is 
steady. Large supplies arrived in Barrow last week from Les 
Falaises and Almeria. This ore is quoted at 19s. 6d. per ton 
delivered to West Coast furnaces. 


Steel. 

There is little variation to note in the steel trade. At 
the Barrow works the rail mills are very busily employed, 
and in the plate mills the activity is marked. There is still, 
however, quietness in some of the other branches. Little is 
now being done in tin bars and steel billets. The hoop mills are 
fairly well employed. At Workington the rail mills are busy, 
as also are the departments on axles and tires. The general 
demand for steel is steady. Steel rails of heavy section are 
quoted at £6 12s. 6d. to £6 15s. per ton, and light rails run about 
apound more. Heavy sections of tram rails are quiet in demand 
at £7 7s. 6d. per ton. For steel shipbuilding material there is a good 
brisk demand on local as well as general home account, and 
ship plates are at £8 10s. per ton, with boiler plates at £9 5s. 
to £9 10s, per ton. Tin bars are a quiet business at £5 12s. 6d., 
and billets are at £5 17s. 6d., hoops being at £8 15s. per ton. 


Shipbuilding and Engineering. 

These trades present no new features. Every branch 
of the industry is as busily employed as possible, and the only 
trouble is the threatened labour difficulty, coupled with a 
shortage of men in some of the departments, and a consequent 
delay in the completion of some of the contracts. A new 
submarine E 5 left Barrow on Saturday for Portsmouth. She 
represents the latest in submersibles, and on the passage down 
an explosion occurred below, with the result that two men were 
killed and several others injured. It was hoped that with the 
new type of heavy oil engine these explosions would be a thing 
of the past. A full inquiry will be made into the circumstances. 


Fuel. 
There is a full demand for coal in this district, and good 
steam sorts are quoted at 17s. 6d. to 19s. 6d. per ton delivered. 


Coke is in full demand at 26s. per ton delivered to West Coast 
furnaces, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Conflicting Views on the Trade Boom. 

TaLk of a coming break in the long run of trade 
prosperity here is becoming a good deal more general. Such 
an event is, of course, inevitable sooner or later, but so far as the 
heavy iron and steel industry is concerned the evidences of 
depression are by no means lying upon the surface. There are 
indications that things are not quite so firm in some of the lighter 
branches, and new orders may not at the moment be coming in 
as freely as some would wish, but what can be said against the 
actual position when I am assured by one who should know 
that one Sheffield firm has recently booked over 100 orders in 
one day—and not small ones? The feeling of pessimism is 
rather more pronounced in colliery circles, though here, again, 
prices are so far being very well maintained, and the raw material 
gr seem as if they hardly know which way things may turn. 

‘he fact is the “‘ boom ”’ has lasted so long that it is more the 
fear that the end must be near than any real evidence that it is, 
whilst there are not wanting signs that with a rather more 
settled feeling in commercial and financial circles there would 
be a distinct revival of trade, orders that have obviously been 
withheld in hopes of a further fall in raw material then being 
placed with manufacturers. Most of the latter have taken full 
advantage of the past year or so to devote a good portion of the 
profits to the work of extension and replacement, so that when 
the revival comes it will find them in a better position than ever 
to cope with it. One of the few weak spots in the Sheffield 
district is the cutlery trade, which appears to be consistently 
declining of late. The Board of Trade figures for May show 
that not only is the volume of exports smaller compared with 
the corresponding month of 1912 and 1911, but the same story 
is told by comparing the figures of the past five months with 
those of the corresponding periods of the two previous years. 
Plated goods, machine and other tools, iron and steel and new 
ships, however, all of which vitally concern Sheffield trade, 
showed very considerable increases in exports, and this is one of 
the reasons why there is no real reason yet for pessimism as to 
the outlook locally. 


Round the Works. 

Apparently there are prospects of a fresh inflow of 
work for the armament firms, but in the meantime they are still 
fully occupied in every department on present contracts, and 
every week immense quantities of armour plate and ship forgings 
and castings are being got away to the various yards. Very 
much of this is going to the Clyde, although, of course, Barrow 
is claiming its full share. Speaking of armament firms, it is a 
fact, I believe, that just recently Vickers Limited have made 
at their Sheffield works and despatched to Barrow-in-Furness 
three 60-ton guns, and from another works a heavy conning- 
tower for H.M.S. Ajax, now being built at Greenock, has been 
turned out. The tire departments all seem very brisk still. 
One firm has a large tonnage ready for despatch, much of it 
being for Bombay, and at another place an important contract 
of a similar character is in hand for South America. For the 
latter destination a consignment of springs has been made here, 
and a quantity of high-speed steel for delivery in Delagoa Bay, 
Capetown, and Johannesburg is nearing completion. A further 
contract for steel for Capetown has been booked by a Sheffield 
firm, and the same people are just now manufacturing a good 
deal for Adelaide. The file shops keep very active indeed 
on home and foreign orders, the latter including a big booking 
for Bombay and another for Rangoon. Other contracts of 
which I have learnt include an order for shovels, tools, &c., 
for Manila, railway springs for Bombay, and steel for Secondi. 
Amongst the more important bookings by firms in this district 
is one for five beds of vertical retorts in connection with the gas 
undertaking of the Aberdeen Town Council and the Brightside 
Engineering Company and Hadfields, Limited, have both 
been successful in having their tenders for steel requirements 
accepted by the Tramways Department of the London County 
Council. The Sheffield Corporation Electrical Supply Com- 
mittee is inviting tenders for the erection of a transtormer sub- 
station in Sheffield-road, Tinsley. 


Raw Materials. 

In raw iron there is still very little being done, both sellers 
and buyers maintaining the attitude they have now been assum- 
ing for several months. So far as hematite iron is concerned, 
makers of West and East Coast brands are not desirous of 
pushing sales, and consumers, except for small quantities for 
immediate requirements, continue their policy of holding off 
the market, most of them having a good many deliveries to come 
yet under old contracts. The Lincolnshire and Derbyshire 
markets remain locally in much the same position as reported 
a week ago, though here and there buying appears to have been 
encouraged by the dropping of a shilling or so. The almost 
complete absence of aks at either the makers’ or consumers’ 
yards necessitates the immediate consumption of all the iron 
being made under the present demand for the metal. 


Fuels. 

There is certainly some improvement in the steam coal 
market, as compared with a week ago, but the temporary weak- 
ness experienced has caused a decided set-back to the arranging 
of forward business. Many buyers are fully convinced that the 
market has seen the top, and, although until the end of the 
shipping season it is quite likely that it will keep fairly strong, 
indications are already in @vidence that collieries are more 
anxious to secure contracts. The advances quoted for contract 
renewals from July Ist are from Is. to Is. 6d. per ton on those 
arranged a year ago, and generally speaking at present sellers 
are holding out for these terms very strongly. The tonnage 
going for shipment is considerably larger than last week, and 
the demand for industrial consumption in the heavy trades is 
fully maintained. There is little doubt, however, that in the 
lighter branches of the iron and steel industry the demand is on 
the smaller side. So far as the smaller fuels are concerned 
the demand is a good one, but collieries have no great weight of 
orders on the books. Contracts are being renewed at advances 
of ls. to ls. 3d. per ton as compared with a year ago. Current 
quotations are per ton at pits as follows :—Best South Yorkshire 
hards, 12s. 6d. to 13s. 3d.; best Derbyshire, 12s. to 12s. 6d.; 
second qualities, lls. to 12s.; steam cobbles, 10s. 6d. to 11s.; 
washed double nuts, 11s. 6d. to 12s. 6d.: seconds, 10s. 6d. to 11s. 
Coke is a little firmer now than it has been of late. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE Cleveland pig iron market is inanimate and values 
are now lower than for close on twelve months past. The market 
is falling more rapidly than was anticipated, and as is usually 
the case under such conditions, buyers hesitate to come forward, 
preferring to hold off until they consider they have grounds to 
conclude bottom has been reached. There is now a very wide 
difference between the price of No. 3 Cleveland pig and mixed 
numbers of hematite—over £1 Is.—whereas the recognised 
difference used to be 8s. to 10s. For the time being hematite 
pig is thus comparatively dear. Apart from warrant iron, No. 3 
quality of Cleveland pig is none too plentiful, and, in fact, some 





makers have been unable to fulfil contracts and have been 
delivering No. 1 in the place of No. 3. Though the general 
situation is at present less satisfactory than could be wished so faras 
values of pig iron are concerned, the statistical situation is good, 
and there is every reason to believe that it will continue, as 
recent. high prices have kept buyers out who may come forward 
so soon as the market shall be settled and buy and take up deli- 
veries as quickly as the iron can be obtained. With warrants 
steadily falling business is out of the question, and practically 
nothing has been done this week, quotations being all but 
nominal. No. 3 G.M.B. Cleveland pig is 55s. 6d.; No. 1, 
57s. 6d.; No. 4 foundry, 55s.; No. 4 forge, 54s. 6d.; and 
mottled and white iron, each 54s., all for early delivery. The 
stock of iron in the stores continues to be drawn upon, and 
since the beginning of the month 7480 tons have been taken 
out. The total stock now stands at 232,247 tons, composed of 
232,105 tons of No. 3 quality and 142 tons of other kinds of 
iron deliverable as standard. 


Hematite Pig Iron. 

In the East Coast hematite pig iron trade quotations 
are again easier in sympathy with the fall in Cleveland iron. 
The stringency, however, in hematite pig iron continues. The 
consumption is still slightly in excess of the production, and the 
demand for deliveries under current contracts absorbs almost 
the whole make. Consequently iron for prompt delivery is 
most difficult to secure. There seems to be a general holding-up 
of business for the second half of the year and makers are now 
inclined to make concessions to get orders on the books. Accord- 
ingly the price of mixed numbers has been reduced to 77s. 6d., 
as compared with 78s. 3d. last week, and an average price of 
close upon 81s. for the whole of last month. The price, however, 
is still well above the normal difference between Cleveland and 
hematite, which is about 12s. 6d. to 15s., whereas it now stands 
at over 20s. 


Iron-making Materials. 

Little business of importance has been transacted in 
foreign ore this week. Consumers as a rule have good stocks and 
are not disposed to do business at the present quotation, which 
is still considered too high. The imports on contract are on a 
very large scale, averaging close upon 7000 tons per working 
day. The sellers’ quotation remains nominally on the basis of 
20s. per ton for best Bilbao rubio of 50 per cent. quality ex-ship 
Tees. In view of the pig iron situation very few transactions 
in coke have been recorded. But there is a further tendency 
towards a lower level and the price of medium furnace coke 
delivered at the works is now between 20s. and 21s. per ton. 


Manufactured Iron and Steel. 

There is no variation in the activity in the finished iron 
and steel trades, manufacturers having orders in hand that will 
keep the works in full operation for a considerable time to 
come. The chief source of employment is the great demand 
that exists for steel material for shipbuilding. The amount 
of work on hand in the North-East Coast shipyards is very 
great, and there is heavy call for ship plates. At some of the 
steel works a very large tonnage of structural material of various 
descriptions is being turned out and the bar mills are also being 
worked to their fullest capacity. Still the amount of new work 
coming to hand is not so great. The past week's bookings have 
been on a very moderate scale, the largest order being one secured 
by Messrs. Bolekow, Vaughan and Co. for 5300 tons of tram 
rails and specials for the London County Council. The quota- 
tions all round are maintained. Common iron bars are £8 léis.; 
best bars, £9 2s. 6d.; best best bars, £9 10s.; packing iron, 
£6 15s.; iron ship angles, £8 15s.; engineering angles, £8 15s.; 
iron ship plates, £7 15s. to £7 17s. 6d.; iron girder plates, £8 to 
£8 2s. 6d.; iron ship and girder rivets, £9 15s.; iron sheets, 
singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; steel bars; 
basic, £8 to £8 2s. 6d.; steel bars, Siemens, £8 10s. to £8 12s. 6d., 
steel ship plates, £8 5s.; steel boiler plates, £9 5s.; steel ship 
angles, £7 17s. 6d. to £8; steel engineering angles, £7 17s. 6d. to 
£8; steel sheets, heavy singles, £8 15s. to £8 17s. 6d.; steel 
joists, £7 7s. 6d.; steel hoops, £9; steel strip, £8, all Jess 24 per 
cent. f.o.t. Heavy steel rails are £6 12s. 6d. to £6 15s., and steel 
railway sleepers £7 10s. to £7 12s. 6d. net f.o.b. Cast iron chairs 
are £4 15s.; cast iron pipes, fin. to 2in., £6 2s. 6d. to £7: 3in. 
to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 10in. te 
l6in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. to 
£7 12s. 6d., f.o.r. at makers’ works. The demand for iron and 
steel galvanised corrugated sheets is quiet. The quotation for 
sheets, 24 gauge, in bundles, has been reduced to £11 15s. per 
ton f.o.b., less the usual 4 per cent. 


Shipbuilding and Engineering. 

The activity in the shipbuilding yards on the North- 
East Coast continues, builders having contracts in hand that 
will keep them fully employed well into next year. Not so 
many new orders are being booked for vessels just now, partly 
because of the high cost and partly because of the threatened 
strike of shipyard workers. With this uncertainty ended and 
a lower range of prices for new steamers it is quite probable that 
the trade may receive the benefit of the delayed orders. Two 
important orders are announced this week. Swan, Hunter and 
Wigham Richardson, of Wallsend and Walker, received an order 
for two cargo steamers for the continental service of the Great 
Central Railway Company for which they have previously built. 
Craig, Taylor and Co., Thornaby, booked an order for a two- 
decked oil-tank steamer of over 8000 tons deadweight from the 
Anglo-Saxon Petroleum Company. She will be about 425ft. 
long and is to be constructed on the Isherwood system. Triple- 
expansion engines will be supplied by the North-Eastern Marine 
Engineering Co., Sunderland. General activity characterises 
the several departments of the engineering trades. Marine 
engineers have a great amount of work in progress and boiler- 
makers as well as engineers devoted to the production of auxiliary 
machinery are called upon to operate their works to the utmost 
in meeting the demands made upon them for delivery. Bridge 
builders have a good deal of work in hand, and it is stated that 
one Northern firm is in for a contract of great magnitude. 


Coal and Coke. 

The volume of business in the fuel trade shows a falling 
off. The market, however, whilst there are no important changes 
to record, reveals a better feeling all round. The tone seems to 
be gradually improving, if only slightly. But the market has 
one great drawback to face, and that is the continued scarcity 
of tonnage. Shippers complain of being sorely troubled through 
their inability to secure boats. Of the 350,000 tons of coal 
required for the Russian State Railways the immediate tenders 
are for 200,000 tons of Northumberland and other local steams. 
There is a good inquiry for best steam coals, and business has 
been done this week at 15s. For forward business 15s. 6d. is 
quoted. There is more spot gas coal on the market at about 
15s. to 15s. 3d., and seconds are making from 13s. 9d. to 14s. 
Coking coals range from 14s. to 15s. according to quality. Spot 
bargains in bunkers continue to be made by reason of the short- 
age of tonnage, but the current quotation is 13s. 9d. to 14s. 
with bests at 14s. 6d. and specials at 15s. to 15s. 6d. The 
expected downward movement in coke ha& set in. Though local 
consumption is heavy and some users are having to purchase, few 
firms will now offer more than 20s. for average blast furnace 
qualities, and there are keen sellers at up to 21s. Best foundry 
coke is quoted 25s. to 26s., and gashouse coke 17s. 6d. to 18s. 6d. 
f.o.b. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Further Decline in Warrants. 

Tue Glasgow pig iron warrant market has been further 
depressed this week, a decided fall having taken place in prices 
of Cleveland iron, attributed to renewed troubles in the Balkans 
and the decline in metals. Cleveland iron, which was at 70s. 6d. 
cash a fortnight ago at the end of the bear ** squeeze,”’ has been 
done this week at 55s. 1}d. cash, and the same rate for three 
months, transactions being also recorded at 57s. September 5th, 
and 56s. one month, and a comparatively large business was done 
on some days. The demand has been active both for home use 
and for shipment, and a larger business would no doubt have 
been done but for the trouble in the foundry trade. Holders of 
iron have not been inclined to sell very freely at the warrant 
rates, owing to the reduction of stocks, and the uncertain state 
of the market. 


Scotch Pig Iron Trade. 

There has been a fair business in Scotch pig iron under 
contract, and while prices are again lower the decline is not 
nearly equivalent to the fall that has occurred in warrants. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 
72s. td.; Nos. 3, 71s.; Carnbroe, No. 1, 76s.; No. 3, 72s.; Clyde, 
No. 1, 78s.; No. 3, 73s.; Calder, Summerlee, Gartsherrie, and 
Langloan, Nos. 1, 78s. 6d.; Nos. 3, 73s. 6d.; Coltness, No. 1, 98s.; 
No. 3, 80s.; Eglinton, at Ardrossan or Troon, No. 1, 73s.; No. 3, 
72s.; Glengarnock, at Ardrossan, No. 1, 78s. 6d.; No. 3, 73s. 6d.; 
Dalmellington, at Ayr, No. 1, 73s. 6d.; No. 3, 71s. 6d.; Shotts, 
at Leith, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Carron, at Grange- 
mouth, No. 1, 79s.; No. 3, 74s. per ton. ‘Two furnaces have 
been relighted in Scotland since last report, and there are now 
89 in operation compared with 87 at this time last year. Foreign 
shipments do not improve, as was anticipated. 






Hematite Pig Iron. 

A quantity of Cumberland hematite warrants was 
purchased in Glasgow Exchange a few days ago at 76s. per ton 
f.o.b. Cumberland ports, being the first transaction of the kind 
for a number of weeks. The deliveries of Scotch hematite to 
the steel works continue on an extensive scale, and a consider- 
able decline has occurred in prices, the quotation now mentioned 
for future business being about 81s. per ton. 


Finished Iron Trade. 

There has been little or no improvement in the finished 
iron trade since last report. The recent reduction of 7s. 6d. 
per ton in prices, making the price £8 2s. 6d. for “* crown ”’ bars, 
has not added materially to the work in hand. The export 
price of crown bars is stated at £7 7s. 6d., less 2} per cent., 
and unbranded iron is quoted £6 17s. 6d., less the same discount. 
At these rates it is said to be a difficult matter to obtain business, 
and, while several works in the combine are altogether idle, 
others are not able to make full time. The inquiry on Canadian 
account has turned out disappointing. The makers have to 
contend with a good deal of foreign competition. The reduction 
in the cost of raw iron has lately been in their favour, but the 
circumstances of the trade are unsatisfactory. 


The Steel Trade. 

A good deal of work is in progress at the steel works, 
some firms, indeed, being quite busy, and not a few having 
orders in hand that will keep them going for a considerable 
time. Angles are quoted £8, ship plates £8 7s. 6d., bars £9, and 
boiler plates £9 2s. 6d., less the usual 5 per cent. discount for 
Clyde delivery. For export rates mentioned for joists are 
£6 13s. 9d., channels £6 18s. 9d., angles £6 13s. 9d., rounds 
£7 10s., ship plates £7 15s., and boiler plates £8 5s., all less 23 
per cent. for Clyde delivery. The threatened strike at the works 
of the Steel Company of Scotland has been averted, an arrange- 
ment being made between the officers of the union and the 
management as to the grievance of a workman which is satis- 
factory to the employés, about 3000 of whom at Newton and 
Blochairn were on the point of leaving their work. 


The Coal Trade. 

There has been 2 slackening of demand from various 
causes in the coal trade. Supplies are full, and prices have 
been tending easier. Round coals are generally about 3d. per 
ton cheaper. The better qualities, such as splint, are in some 
eases selling at 6d. to 9d. per ton below the prices that were 
readily obtained about a month ago. The decline in prices 
does not appear to be considered as likely to last, and probably 
the general opinion in that respect is illustrated by the prices 
just agreed to by the Glasgow Corporation Gas Committee for 
contracts during the next twelve months. The Committee has 
accepted tenders for about 700,000 tons for the most part of 
splint coal, which may ultimately be increased to 800,000 
tons, and the average price to be paid is Is. 8d. per ton more 
than last year, when there was an increase of 2s. 2d. per ton over 
the rate paid in the preceding twelve months. It is not expected 
that the higher price of coal will necessitate any increase in the 
price of gas. The supply of gas cookers to the consumers rent 
free has led to such a large increase in the consumption of gas, 
and such an additional profit that the higher price is expected 
to entail no extra charge on the consumers, who now pay Is. 11d. 
per 1000ft. for the domestic supply of gas. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 
Cardiff. 

THE non-unionist strikes in South Wales appear to 
have been chiefly the cause of the low exports for May. During 
the past week steam coal business was of a very quiet character, 
with a drop in values. This reaction affected all descriptions 
of coal, and as the week progressed there were but few variations 
of any consequence. Authorities, however, were expecting 
some improvement in trade, and anticipating that orders would 
shortly be acquired from the Admiralty. In house coals new 
business was slow, patent fuel and coke quiet, pitwood irregular. 
Latest :—The quietness which has prevailed in the coal market 
was to-day again in evidence, with irregular conditions. New 
business continued slow, and buyers still followed a waiting 
policy. Difficulties in tonnage and heavy outputs caused some 
easiness in prices, and several substantial concessions were 
made. House coals and other bituminous kinds were easy, 
patent fuel irregular, pitwood rather unsteady and cokes quiet. 
Following are approximate prices :—Steam coal: Best Ad- 
miralty, large, 20s. 6d. to 21s.; best seconds, 19s. 6d. to 20s.; 
seconds, 18s. 9d. to 19s. 3d.; ordinaries, 18s. to 18s. 6d.; best 
drys, 19s. to 20s.; ordinary drys, 17s. to 18s.; best bunker smalls, 
10s. 6d. to 11s.; best ordinaries, 10s. to 10s. 6d.; cargo smells, 
8s. to 9s.; inferiors, 7s. 6d. to 8s.; washed smalls, 12s. to 13s.; 
best Monmouthshire black vein, large, 18s. 3d. to 18s. 9d.; 
ordinary Western Valleys, 17s. 9d. to 18s.; best Eastern Valleys, 
l7s. to 17s. 6d.; seconds, 16s. 6d. to 17s. Bituminous coal : 
Best households, 19s. to 20s.; good households, 17s. to 18s.; 
No. 3 Rhondda, large, 18s. to 18s. 6d.; smalls, 14s. 6d. to 15s.; 
No. 2 Rhondda, large, 15s. 6d. to 16s.; through, 12s. 6d. to 13s.; 
No. 2 smalls, 8s. 6d. to 9s. 6d.; best washed nuts, 16s. 6d. to 
17s.; seconds, 15s. 6d. to 16s.; best washed peas, 15s. to 15s. 6d.; 
seconds, i3s. 6d. to 14s. 6d. Patent fuel, 22s. to 22s. 6d. 
Coke: Special foundry, 32s, to 32s, 6d.; good foundry, 29s. 
to 31s.; furnace, 25s, to 27s, 6d, Pitwood ex ship, 22s. to 22s, 6d. 











Newport (Mon.). 

There was little improvement in the coal trade to-day. 
Prices, however, were steadier, with few exceptions. New 
business inquiries continued slow. Small unaltered ; pitwood 
firm ; iron ore unchanged. Following are approximate prices : 
—Steam coal: Best Newport black vein, large, 18s. to 18s. 6d.; 
Western Valleys, 17s. 6d. to 18s.; Eastern Valleys, Is. 9d. to 
17s. 3d.; other sorts, 16s. 3d. to 16s, 9d.; best smalls, 9s. to 
9s. 6d.; seconds, 7s. to 8s. 6d. Bituminous coal: Best house, 
18s. to 19s.; seconds, I6s. 6d. to 17s. 6d. Patent fuel, 21s. 
to 21s. 6d. Pitwood ex ship, 22s. to 22s. 6d. 

Swansea. 

An easy tone prevailed in the anthracite coal market 
to-day, with a fall in values. New business being scarce and 
shortage of tonnage having affected several collieries, easy 
prices were obtainable for nearly all descriptions. Following 
approximate prices :—Anthracite coal: Best malting, large, 
22s. to 24s. net; second malting, large, 19s. to 20s. net; big 
vein, large, 6s. 6d. to 18s. 6d., less 2$ per cent.: red vein, 
large, 12s. to 13s., less 2§ per cent.; machine-made cobbles, 
22s. to 23s. 6d. net; Paris nuts, 23s. to 24s. 6d. net; French 
nuts, 23s. to 24s. 6d. net; German nuts, 23s. to 24s. 6d. net ; 
beans, I6s. 6d. to 19s. net ; machine-made large peas, 11s. td. 
to 13s. 6d. net; rubbly culm, 8s. 6d. to 9s., less 2) per cent.; 
duff, 5s. 6d. to 6s. net. Steam coal: Best large, 19s. 6d. to 
2Is., less 24 per cent.; seconds, Its. to 17s., less 2$ per cent.; 
bunkers, 10s. to 15s., less 24 per cent.; smalls, 9s. to 12s., less 
2$ per cent. Bituminous coal: No. 3 Rhondda, large, 19s. 
to 20s., less 2} per cent.; through and through, 16s. 6d. to 17s. 6d. 
less 2} per cent.; small, 14s. 9d. to 16s., less 2} percent. Patent 
fuel, 21s. 6d. to 22s. 6d., less 2} per cent. 





Iron and Steel Trade. 

It is reported that the threatened strike at the Ebbw 
Vale Ironworks has been averted. During the week Dowlais 
has been in full swing, all the furnaces being fully occupied. 
The principal mill—the Goat Mill—produced a large tonnage of 
heavy steel rails and blooms. The mechanical department was 
also in full activity. Iron and steel quotations :—Pig iron : 
Hematite mixed numbers, 74s. 6d. cash and 74s. 5d. month ; 
Middlesbrough, 56s. cash and 56s. 3d. month ; Scotch, 61s, L0jd. 
cash and 62s. 3d. month; Welsh hematite, 83s. to 84s. dd.; 
East Coast hematite, 84s. c.i.f.; West Coast hematite, 84s. 
cif. Steel bars: Siemens, £5 5s. per ton; Bessemer, £5 5s. 
per ton. Rubio iron ore, 19s. 6d. to 20s. td. 


Tin-plate Trade. 

The tin-plate market remains very stagnant. Metal 
markets generally are quiet, though employment at the various 
works is better than it was a month ago. Quotations : 
Finished black plates, £10 to £10 5s. per ton ; galvanised sheets, 
24 g., £11 2s. 6d. to £11 5s. per ton ; block tin, £206 15s. cash and 
£206 15s. three months ; copper, £65 10s. cash and £65 8s, 9d. 
three months. Lead: English, £20 15s. per ton; Spanish, 
£20 5s. per ton. Spelter, £22 17s. 6d. per ton. Silver, 27&d. 
per oz. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue position of the iron and steel trades has not 
altered to any very material extent since last week’s letter. 
Activity in the pig iron industry continues satisfactory, both 
home and foreign consumers giving out a fair number of orders. 
Rates are stiff, as fore. A good business is being done in 
bars and girders, and the plate trade has also improved, the 
engineering branches being strongly oceupied. The negotiations 
that are being carried on concerning the forming of a bar syndicate 
and the prolongation of the Wire Rod Convention are likely to 
prove successful, and this has not been without influence on the 
speculative business. At a meeting of the Siegerland Iron Ore 
Syndicate, which was held on June 4th, sales were stated to be 
higher than output. 


The Silesian Iron Market. 

Firmness in pig iron and in semi-finished steel con- 
tinues the characteristic feature of the Silesian iron market. 
Fresh orders come in freely, and a healthy business was done all 
through last week. Finished iron has been a trifle neglected, 
and prices tend in a downward direction. Some shops are 
crowded with work for export, and, consequently, ask for very 
long terms of delivery. The employment in the building trade 
leaves room for improvement. 


The German Coal Market. 

Reports from the Ruhr coal district state the demand 
and consumption to be animated as before in all classes of engine 
fuel, and there has been much life recently in coke. The South 
German coal market is also healthy and strong. Gas coal is 
less animated than before. The coal industry of Silesia is still 
being influenced by the effect of the strike. Stocks having run 
low, a vigorous demand has set in, which is higher than output 
in many cases, for the number of colliers continues insufficient, 
and this makes it impossible for the pits to clear off in contract 
time the orders booked some weeks ago. It may be some time 
before a normal condition again prevails. 


Austria-Hungary. 

The iron and steel trades are still but indifferently 
occupied, the political horizon having not sufficiently cleared 
to permit of any large business being done. The tone of the 
market is still wanting in firmness, and the Iron Syndicate 
resolved at a meeting on May 30th to reduce the prices for bars 
80 heller to 1.15 crowns p.t. Figures for April show the pro- 
duction in finished iron and steel to have decreased ; both for 
that month and for the period from January to end of April 
a very marked decrease in the output of bars was noticeable. 
Pit and brown coal are in fair demand, and coke has been in 
exceptionally good request during the past few weeks. 


The Iron Trade in Belgium. 

There has been no change for the better in the different 
branches of the iron industry since last week’s letter. The dull 
tone reported at the beginning of the quarter was expected to be 
of a passing nature only, but, although the international position 
of affairs has improved, very little life is recorded in the various 
trades, and the amount of fresh work given out remains small. 
Prices for finished iron are decreasing from week to week, and 
quotations for semi-finished steel for home consumption are to 
experience a reduction of 15f. p.t. from July Ist. For deliveries 
in June large concessions are granted, besides the usual ristorno. 
The fierce competition of the French mills is the chief cause of 
the weakening tendency in Belgian semi-finished steel. Little 
has been bought for some time past by inland consumers, but 
the reduced rates will probably now lead to an animated business 
being done. Exports have already improved since the reduction 
in prices, and some heavy orders were booked last week. No. 4 
billets do not, however, realise more than 86s. p.t. f.o.b. Antwerp. 
Raw iron has also been showing a weakening tendency ; small 
lots of foundry pig are bought at 89f. p.t., forge pig selling 
at 80f. p.t. The rail works can boast of having secured plenty 
of orders and in girders a very brisk business is done ; indeed, the 
mills find it difficult to execute orders in contract time. In 
the course of last week several orders for immediate delivery 
were secured by the plate mills, Export quotations have 





gone down 2s. p.t. Heavy steel plates are quoted £5 17; to 
£5 18s. p.t., and jin. plates stand at £6 3s, to £6 5s. p.t. Demand 
and inquiry for bars show a slight improvement, while prices 
are depressed ; basis quotation is £5 5s. p.t. for export, while 
for home consumption 145f. to 150f. p.t. is quoted for basic bars 
and 160f. to 162. 50f. p.t. for iron bars. Inland prices for heay, 
steel plates are 157.50f. and 160f. p.t. Hoops are unchanged 
Consumption in coal has decreased since the beginning of June. 
A slow demand only comes in from brick kilns, and stocks in 
dry coal are increasing. In spite of the weakening demand, the 
Coke Syndicate resolved to maintain the present prices tj} 
December 31st this year. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 2xth, 

THE excess of iron and steel production over the volume of 
new business is now estimated at 35,000 tons a day, of which the 
Steel Corporation’s excess is about one-half. The siguilicance 
of this fact is discounted in a measure by the addition of several 
plants of large capacity which have been brought to completion 
and placed at work. The impression this week, based on 
recently received inquiries from various parts of the country, 
is quite general that trade is on the eve of a general expansion, 
The outcome of the contemplated revision of tariff on foreign 
pig iron is still kept in sight. The largest recent purchase of 
Bessemer in the Pittsburgh district was 30,000 tons for delivery 
for the second half of the year. Inquiries are on the market to. 
day for 10,000 cars and some 200 locomotives. The International 
and Great Northern are asking for ten oil-burning engines of 
110 tons weight. The Baltimore and Ohio wants 3006 tons for 
a bridge across the Monongahela River, and the Norfolk and 
Western wants 2800 tons for bridge work. Rail orders amwiinted 
for the week to 18,750 tons, and 30,000 tons are under nevotia- 
tion. Orders were placed for 64 locomotives. Fifty structural 
contracts just placed call for 24,475 tons. There are pending 
to-day inquiries for 18,000 tons of material for railroad work, 
The indications are multiplying that the present period of 
inactivity will shortly end. Consumers of coke are makiny very 
little impression on the market, as their prospective re«juire- 
ments are pretty well covered. Electrolytic and casting wrades 
of copper are held at 15} to 16. Actual shipments of copper so 
far this month 31,617 tons. There has been a further reduction 
of surplus stocks amounting to 20,000,000 Ib, by reason of another 
curtailment in output. 








Conrracts.—The contract for the supply of safes required 
for @ period of years by the departments of His Majesty's 
Government has been awarded to Milner’s Safe Company, 
Limited.-Amongst the recent orders received by Sir W.-H. 
Bailey and Co., Limited, Albion Works, Salford, Manchester 
for ‘* Késter ” patented air compressors, are those for one direct- 
coupled electrically driven set for 500 cubic feet per minute for 
Sir W. G. Armstrong, Whitworth and Co., Limited, Manchester, 
and for two 150 cubic feet machines for sewage work for the 
Hornsey District Council. The same firm has also received 
an order through its agents, R. H. Longbotham and Co., Limited, 
Wakefield, for a direct-coupled electrically driven air compressor 
to deal with 1500 cubic feet of free air per minute for the Denaby 
and Cadeby Main Collieries. 


Tue Imperrat Motor TRANSPORT CONFERENCE.—An Imperial 
Motor Transport Conference is to take place in London trom 
July 18th to 25th next. The meetings and the subjects 
to be discussed will be as follows :—On Monday, July 21st, the 
matters first to receiye attention will be the fuel question and 
the possibilities of creating an adequate fuel supply for internal 
combustion engines within the Empire. Particular stress will 
be laid on questions relating to the production and use of alcohol 
as afuel. Papers will be submitted by Sir Boverton Redwood, 
Bart., Professor Vivian Lewes, Mr. A. J. Butterfield, and Dr. 
W. R. Ormandy. On Wednesday, July 23rd, the discussion 
will be on the subject of motor vehicles for military use, and the 
production of vehicles suitable for military purposes and also 
for ordinary industrial use throughout the Empire. Official 
statements will be made on behalf of the Army Council by 
Col. H. C. L. Holden, R.A., and Captain A. E. Davidson, Secre- 
tary of the Mechanical Transport Technical Committee. Further 
papers will be submitted by Col. R. E. B. Crompton, Capt. R. K. 
Bagnall-Wild, R.E., and Mr. Horace Wyatt. On Friday, 
July 25th, the discussion will be upon the subject of the carriage 
of goods and passengers by motor vehicle. Papers will be sub- 
mitted by Mr. W. Worby Beaumont, Mr. E. A. Greathed, 
Col. R. E. B. Crompton, Mr. G. Hamilton Grapes, Mr. W. 
Tetley Stephenson, Mr. P. Ellison, and Mr. F. R. de Bertodano. 
The conference will actually open on July 18th, when the dele- 
gates will be entertained at luncheon at Olympia, by the President 
and Council of the Society of Motor Manufacturers and Tracers, 
on the oceasion of the opening of the Exhibition of Industrial 
Motor Vehicles organised by that society. 


INSTITUTION OF WATER ENGINEERS.—On Friday, June 6th, 
a party of eighty members of the above Society paid a visit of 
inspection to the works of Messrs. J. Blakeborough and Sons, 
Brighouse. The total area at present covered by the works 
and grounds exceeds 8 acres, and employment is found for 
over 600 workpeople. Motive power is supplied by a 750 horse- 
power horizontal cross compound condensing engine made by 
Cole, Marchent and Morley, Limited. This drives the main 
shaft of the machine shop by means of ropes, and also a 350- 
kilowatt generator by Dick, Kerr and Co., Limited, which pro- 
duces current both for power and lighting. As a standby 
there is a high-speed set consisting of a Belliss non-condensing 
engine to which is coupled direct a 100-kilowatt generator. 
Steam at 160 lb. pressure is provided by two Lancashire boilers 
fitted with Triumph stokers. The visitors were conducted 
through the various departments which include :—A_ pattern 
shop, 153ft. long by 60ft. wide ; the iron foundries, three in 
number, 200ft. long by 73ft. wide, 86ft. long by 60ft. wide, and 
110ft. long by 67ft. wide ; the brass foundries ; blacksmiths 
shop; machine shops; small valve shop; erecting shops; 
brass-finishing shop ; testing shop and warehouse ; and pattern 
stores. The iron foundries have an average weekly output ol 
about 120 tons. They are provided with two cupolas, one 
8ft. diameter and one 6ft. diameter, each 46ft. high, made by 
Thwaites Brothers, Limited, with charging doors and platforms 
at two levels. The metal is conveyed to the platforms by 4 
belt-driven hoist. The blowing machinery consists of powerful 
blowing engines in duplicate made by Tannett, Walker and Co., 
Limited. In the blower-house there is also a motor-driven air 
compressing plant by Tilghman’s Patent Sand Blast Company, 
which provides air under pressure for pneumatic rammers, 
moulding machines, hoists, &c. The machine shops cover an 
area of 1530 square yards, and are equipped with modern 
machinery. Many of the machines are of special design, and 
were built on the premises. The testing shop and warehouse 
measures 300ft. by 50ft. The plant includes several hydraulic 
testing machines, the pressure for which is obtained from electri 
cally driven hydraulic engines with accumulators in duplicat« 
capable of maintaining a pressure of 1600 Ib. per square inch. 
The firm has its own private siding adjoining the Lancashire 
and Yorkshire Railway Company’s main line and a tramway 
system runs throughout the whole of the works. In addition 
to the railway facilities there is a canal alongside the works 
with direet communication to the ports of Hull and Manchester 
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LAUNCHES AND TRIAL TRIPS. 


pERDYK, steel screw steamer ; built by Wm. Gray and 
to the order of the Holland-America Line, 
Rotterdam ; dimensions, — 438{t., 544ft. by 31}it.; engines, 
triple-expansion, 28in., 46in, and 77in. by 54in. stroke ; con- 

‘ucted by Central Marine Engine Works of the builders ; 
eel of 14 knots was obtained on trial trip, May 10th. 

ra siete steamship ; built by Ropner and Sons, Limited, 
of Stockton ; to the order of Messrs. R. Ropner and Co., of West 
Hartlepool ; dimensions, 403ft. long; to carry 8825 tons ; 
engines, triple-expansion, pressure 180 lb. per square inch ; 
a speed of 12 knots was obtained on trial trip, May 16th. 

Zev, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited 3; to the order of Mr. B. J. van 
Hengel, of Amsterdam ; dimensions, 342ft. by 48ft. by 24ft. 64in. 
to carry 5300 tons ; engines, Richardson’s, triple-expansion, 
93lin., 38in. and 64in. by 42in. stroke, pressure 180 lb. per 
square inch ; constructed by Richardsons, Westgarth and Co., 
Limited ; e speed of 12 knots was attained on trial trip, May 17th. 

Prerro Rico, steel screw steamer; built by the Chantiers de 
Normandie & Grand-Quevilly, prés Rouen, de la Société des 
Chautiers et Ateliers de Saint Nazaire (Penhéuet) ; tothe order 
of La Cie. Générale Transatlantique (between Le Havre and 
Haiti); dimensions, 428ft. 2in. by 41ft. 2in.; displacement, 
8600 tons; launch, May 20th. 


Noor 
Co., Limited ; 


MIDLAND, screw steamer; built by the Northumberland 
Shipbuilding Company, Limited; to the order of Noreuro 
Traders Limited, of London; dimensions, 390ft by 49ft. by 
ogft. 4in.; to carry 7700 tons; engines, triple-expansion, 
9fin., diin.,, 69in. by 48in. stroke, pressure 180 lb. per square 
inch ; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, May 22nd. 

HesrERos, screw steamer; built by Wm. Doxford and Sons, 
Limited ; to the order of Messrs. Brunsgaard, Kiésterud and Co., 
of Bremen; dimensions, 402ft. by 54ft. by 274ft.; to carry 
8600 tons ; engines, constructed by Messrs. Doxford; launch, 
May 22nd. 

Hartow, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of J. and C. Harrison, Limited, of London ; 
dimensions, 485ft. by 58ft. by 47}ft.; to carry 11,000 tons ; 
engines, triple-expansion ; constructed by Messrs. Doxford ; 
a speed of 14$ knots was obtained on trial trip, May 22nd. 

OosTERDYK, steel screw steamer; built b, Urvine’s Ship- 
building and Dry Docks Company, Limited ; 1.» the order of 
the Holland-America Line, of Rotterdam ; dimensions, 470ft. 
by 55ft. by 41ft. 7jin.; engines, balanced quadruple-expansion, 
27hin. by 37}in. by 55in. and 84in. by 60in. stroke, pressure 
215 Ib. per square inch ; constructed by Richardsons, Westgarth 
and Co., Limited ; a speed of 15 knots was obtained on trial trip, 
May 23rd. 

PEeNSILVA, steel-screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of Mr. R. B. Chellen, of Truro ; dimen- 
377ft., 5Ojft., 28ft. 44in.; engines, triple-expansion, 
25in., 4lin., and 68in. by 48}in. stroke, pressure 180 lb. per square 
inch ; constructed by Central Marine Engine Works ; a speed 
of 13 knots was obtained on trial trip, May 24th. 

H.M.S. Haveury, torpedo-boat destroyer ; built by Yarrow 
and Co., Limited, of Glasgow; to the order of the British 
Admiralty ; dimensions, 260ft. by 27}ft.; engines, Brown- 
Curtis turbines ; launch, May 26th. 

ELELE, steamship; built by Irvine’s Shipbuilding and Dry 
Docks Company, Limited; to the order of Messrs. Elder, 
Dempster and Co.; dimensions, 420ft., 54ft. by 26}ft.; engines, 
triple-expansion, 25in., 44in. and 74in. by 5lin. stroke, pressure 
205 lb. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; a speed of 13 knots was obtained on 
trial trip, May 31st. 

Hrrmion, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of Messrs. Brunsgaard Kiésterud and Co., 
Drammen ; dimensions, 402ft., 54ft. by 274ft.; to carry 8600 
tons ; a speed of 11 knots was obtained on trial trip, June 2nd. 

SupMARK, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of the Hamburg-Amerika Linie, Ham- 
burg; dimensions, 434ft., 54ft. by 29ft.; to carry 8850 tons ; 
engines constructed by Wm. Doxford and Sons, Limited ; 
launch, June 3rd. 

EL Toro, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Lobitas 
Viltields, Limited ; dimensions, 420ft. by 54}ft.; to carry 9000 
tons of oil; engines, triple-expansion ; constructed by Swan, 
Hunter and Wigham Richardson, Limited ; launch, June 3rd. 

SAVILLA, steel screw steamer; built by Wood, Skinner and 
Co., Limited ; to the order of Mr. @tto Thoresen, of Christiania ; 
engines, triple-expansion, 19in., 3lin., and Siin. by 36in. stroke, 
pressure 180 lb. per square inch ; constructed by the North- 
Eastern Marine Engineering Company, Limited ; a speed of 
1] knots was obtained on trial trip, June 4th. 

STEEL screw steamer ; built by Ropner and Sons, Limited, 
Stockton-on-Tees ; dimensions, 403}ft., 50}ft. by  304ft.; 
engines, triple-expansion, 26in., 43in., and 7lin. by 48in. stoke, 
pressure 180 lb. per square inch ; constructed by Blair and Co., 
Limited, Stockton-on-Tees ; launch, June 4th. 

San GREGORIO, steamship ; built by Swan, Hunter and Wig- 
ham Richardson, Limited ; to the order of the Eagle Oil Trans- 
port Company, Limited ; dimensions, 541}ft. by 66}ft.; to 
carry 9000 tons ; engines, quadruple-expansion ; constructed by 
the Wallsend Slipway and Engineering Company, Limited ; 
launch, June 5th. 

OcEAN TRANSPORT, steel screw steamer; built by Irvine’s 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Furness, Withy and Co., Limited, for the Empire Transport 
Company, Limited; dimensions, 400ft., 52ft. by 29}ft.; to 
carry 8000 tons on a moderate draught ; engines, Richardson’s 
standard triple-expansion, 25in., 40in., and 68in. by 48in. stoke, 
pressure 180 Ib. per square inch ; constructed by Richardsons, 
Westgarth and Co., Limited ; launch, June 5th. 


SALAMANCA, steel screw steamer ; built by Wood, Skinner and 
Co., Limited ; to the order of Mr. Otto Thoresen, of Christiania ; 
engines, triple-expansion, 19in., 3lin., and 5lin. by 36in. stroke, 
pressure 180 lb. per square inch; constructed by the North- 
umberland Engine Works, Wallsend-on-Tyne ; a speed of 11 
knots was obtained on trial trip recently. 

Riptey, steel screw steamer ; built by the Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Messrs. 
Stephens, Sutton and Stephens, of Newcastle-on-Tyne ; dimen- 
Sions, 342ft. Tin. by 47}Ht. by 25ft. 7in.; engines, triple-expan- 
Sion, 24in., 40in., 65in. by 42in. stroke ; constructed by North- 
Eastern Marine Engineering Company, Limited, of Wallsend ; 
launch, recently. 


Wacama, steel screw steamer; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Mr. Regnvald Blaksted, on 
behalf of the Aktieselskabet “‘ Asker,” Christiania ; dimen- 
fions, 393ft. by 524ft. by 30ft.; to carry 8000 tons on light 
draught ; engines, triple-expansion, 25Jin., 42in. and 70in. 
by 48in. stroke, pressure 180 Ib. per square inch ; constructed 
by Richardsons, Westgarth and Co., Limited ; trial trip, recently. 


San Srtvestre, steamship: built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Eagle Oil 
lransport Company, Limited ; dimensions, 432ft. by 54}ft.; 
to carry 9300 tons of oil; engines, quadruple-expansion direct- 
“Acting ; constructed by the Wallsend Slipway and Engineering 
Company, Limited ; launch, recently. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is ted from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C.. at 8d. 
each. ; 

The date first given is the date of application : the secund date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the lete Specificati 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











DYNAMOS AND MOTORS. 


12,766. May 30th, 1912.—ImprRovemeENTs IN BipoLar Form- 
wounD Roror WINDINGS FOR DyNAMO-ELECTRIC MACHINES, 
Heinrich Schneider, of Neusalz-on-Oder, Germany, Dr. Ing. 

The top left-hand drawing shows the manner in which the 
coils emerge from the slots and the method by which the venti- 
lating space V is provided. The flattening of the part of each 
end connection adjacent to the rotor is clearly shown, and in the 
particular form illustrated the whole end connection is more 
or less flattened and twisted, until at EF it is more or less 
parallel to the sleeve A which protects the winding from the shaft. 


W912.766 





The top right-hand drawing shows diagrammatically the manner 
in which the end connections are disposed to cross one another 
and to avoid contact with the shaft. It will be noticed that of 
the two coils in any slot one is taken to the right and the other 
to the left of the shaft and sleeve A. The two lower illustrations 
show a form of form-wound coil suitable for use according to this 
invention. The ports PQ and RS on the lower right-hand 
drawing correspond to the points marked with the same letters 
in the drawing above it.—May 21st, 1913. 


AERONAUTICS. 


5246. March Ist, 1913.-IMPROVEMENTS IN AND RELATING TO 
Fiyinc Macuines, Hellmuth Hirth, 3, Flugplatz Eingang, 
Johannisthal—Berlin, Germany. 

The motor A with its accessories is connected to the body by 
means of a suitable joint B in such a way that the motor, together 
with its shaft, can be raised or lowered on the joint out of the 
horizontal. A similar}joint_is arranged at C between the main 
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part D and the rear part E of the framework. Wires F G are 
attached to the motor and run over pulleys H on the stretcher 
supports J for the supporting planes K to the rear part E of the 
framework, which wires act in such a manner that they raise 
the rear part when the motor and propeller are lowered and 
vice versa. The jointing of the flying machine, it is claimed, 
gives it a hitherto undttainable adaptability —May 21st, 1913. 


LOCOMOTIVES. 
November 8th, 1912.—IMPROVEMENTS IN MECHANICAL 


LIKE Borers, J. J. 
Milwaukee, 


25,676. 
SroKerRs FoR LocoMOTIVE AND 
Kometter, jun., 234, Washington-street. 
Wisconsin, United States of America. 

The tender is provided with a coal hopper A having an 
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opening B at its bottom. Mounted upon the floor of the tender 
are bearing standards C, in which are journaled roller shafts 





D and E having a conveyor belt F mounted thereon. The upper 


flight of the conveyor rests upon a supporting platform G 
provided with vertical flanges H at each side. The forward 
end of the conveyor is situated directly over a second conveyor 
J driven through a sprocket and chain connection from the 
shaft E of the first conveyor. The forward shaft of the first 
conveyor is connected to a motor. When the pressure in the 
boiler descends to a given point below the normal operating 
pressure a special form of valve establishes communication 
between the engine and the boiler through the pipe K, causing 
rotation in the proper direction to feed coal from the hopper 
to the boiler. The coal leaves the conveyor J and falls down 
the chute L on to the fire grate. When the steam pressure rises 
in the boiler the valve automatically stops the operation of the 
engine and thereby the feed of the coal to the fire grate.—May 
21st, 1913. 


MOTOR CARS AND ROAD TRAFFIC. 


17,808. August Ist, 1912.—VaRIABLE SPEED FRIicTION GEAR- 
ING FOR Use ow Moror Veuicizes, F. W. Mead, engineer, 

61, Ladypool-road, Sparkbrook, Birmingham. 
Fixed to the driving shaft A is a male cone B, the periphery 
of which is surrounded with leather. Free to slide on keyways 
on the driven shaft C is the female cup D. The driven shaft is 
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universally jointed at a point remote from the cup and can be 
tilted so that the cup and cone can be brought into contact at 
points at different distances from the axis of the driven shaft, 
after the cup has been moved endwise on the latter.— May 21st, 
1913. 


TRANSMISSION OF POWER. 


8371. April 9th, 1912.—IMPROVEMENTS IN OR RELATING TO 
Spur GEARING, Kar! Alquist, 147, Clifton-road, Rugby. 
This invention consists in employing between the driving and 
the driven wheel intermediate wheels transmitting the drive. 
These intermediate wheels do not effect any speed reduction. 
They are placed in the same plane as the driving and driven 





wheels, and serve to decrease wear and other disturbances in 
the ordinary gear drive. In all three figures A represents the 
pinion, or the driving wheel, and B and C the intermediate and 
the driven wheels respectively on the assumption that the speed 
is being reduced. Fig. 1 shows a general case and Figs. 2 and 3 
arrangements with two driving and two driven wheels.—May 
21st, 1913. ; 


CRANES AND CONVEYORS, 


21,289. September 18th, 1912.—IMpRovep MEans For LoweER- 
ING AND Hoist1nG Loaps, A. Welin, 112, Fenchurch-street, 
London. 

A is a hoisting drum having fast with it a worm wheel B 
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meshing with a worm C on a spindle D. On this spindle is a 
pinion E meshing with a ring of teeth F inside a wheel G. This 
wheel can be moved by means of a handle H in excentric bear- 
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ings so as to bring it into or out of contact with a driving wheel J 
on arotating shaft K. The surfaces of the wheels are grooved to 
increase the hold of one on the other. When the wheel G is 
out of contact with the wheel J the drum is locked by the worm, 
but may be allowed to rotate for lowering by turning the wheel 
G by means of a handle L inserted in a socket in the wheel. 
The thread of the worm is preferably so formed that the mech- 
anism is absolutely self-locking, but it may be so arranged that a 
very slight pressure on the handle L is required to hold the load 
stationary.— May 2lst, 1913. 


MEASURING AND TESTING INSTRUMENTS. 


28,571. December llth, 1912.—Procrss AND APPARATUS FOR 
TrestinG Metat SHEETS AND Puates, A. M. Erichsen, 20, 
Winterstrasse, Berlin-Reinickendorf, Germany. 

The metal sheet is engaged in the apparatus and cut to a 
circular shape by the ring R, the matrix B, and the extension 
of the holder C. The holder C is then screwed in until the scale 
of the hand wheel corresponds to the thickness of the sheet, 
a certain play being left to the dise between the parts B and C. 
The cutting of the sheet is produced by actuating the hand wheel 




















K. The metal disc is next acted upon by the die A, which is 
N° 28571 
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driven forward by means of the hand wheel G. As the metal 
disc, owing to the play, is not firmly maintained between the 
compressing surfaces B and C, it is extended by the die A. The 
cone-shaped hollow becomes gradually enlarged whilst the hand 
wheel G is actuated with a convenient speed until the stress of 
ultimate tenacity is attained. The distance penetrated by 
the die corresponds to the nature or resistance of the tested 
material ; it may be read on a scale H. The beginning of the 
rupture is observed from the operator’s seat by means of a 
mirror M.— May 2Ist, 1913. 


792. January 10th, 1913—-IMPROVEMENTS RELATING TO 
Evectric Motors, H. Aron Elektricitaétszahlerfabrik 
Gesellschaft mit beschrankter Haftung, of Wilmerderfer- 
strasse, 39, Charlottenburg, Berlin, Germany. 

The present invention relates to electric measuring instru- 
ments of the kind in which a rotating disc is employed and has 
for its object to provide improved arrangements for attaching 
and securing the disc to the shaft or spindle on which it is 
mounted which while effecting a rigid connection between the 
two elements shall be simple in character and of relatively 
light weight. The shaft of an electric measuring instrument, 
such, for mstance, as an electric meter, is indicated at A as con- 





nected to the dise B of the meter by means of a securing member 
C, a no-load stop or hook where such is employed being indi- 
cated at D. In the construction shown in the upper figure the 
securing member comprises a metal ring C, the upper and lower 
faces of which are pressed or deformed into engagement with 
the dise B. In the modification illustrated in the lower figure 
the securing member C is provided on one side with a washer E 
interposed between the member C and the disc B, the opposite 
side of the securing member C being flanged as shown, this 
arrangement ensuring larger bearing surface between the disc 
and the securing member. The construction illustrated in the 
middle figure is similar, except that the washer E is omitted. 
—May 2lst, 1913. 


LIGHTING AND HEATING. 


15,429. July 2nd, 1912.—ImPprovep Etectrric HEATER, 
Harold Walter Purle, of 26, Gerard-road, Barnes, London, 
S.W. 

A metal tube B is directly attached to the underside of the 
vessel and has arranged within it a glass tube C in which is a 
spiral wire D, the normal coil of the spiral being preferably 
slightly greater in diameter than the inside diameter of the tube 
so as to ensure a close fit of the one to the other. This method 
of fitting a spiral wire inside a tube is not novel. In the lower 
drawing it will be seen that ten tubes are employed and can be 
used either altogether or one-half of them at a time, according 
to the switch controlling the circuit of the leading in wires D). 
The glass tubes C are shown slightly longer than the metal tubes 
B for the purpose of insulating the wire D from the ends of the 
metal ti#bes. If the metal of the article to be heated is suffi- 
ciently thick—it may be thickened for the purpose—it may 
have formed in it borings or passages into which the glass tubes 
are slipped and in which they closely fit, and in this construction 
the provision of metal tubes around the glass tube is not neces- 
sary. When metal tubes are used around the glass tubes as 
shown in the drawings, the space which occurs between the-con- 
tacting edges of the two adjoining tubes and the bottom of the 
vessel or the like may be filled with metal if desired. It has been 
previously proposed to employ inner tubes of quartz, mica, and 


the like, containing a spiral wire, the inner tubes being inserted 
in thin metal outer or containing tubes or in recesses or the like 
of the vessel to be heated. But such inner tubes have hitherto 
been made necessarily a loose fit in their metal containing tubes, 
owing to the inequalities of the material of which such inner 
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tubes have been made. Tubes as above described can be heated 
to a high temperature without danger of fracture, and are 
necessarily employed at high temperatures because, owing to 
the loose fit required between the inner and outer tubes, it is 
principally through radiation that heat is conveyed to the 
vessel.— May 21st, 1913. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,057,213. Exectrric FURNACE AND METHOD OF OPERATING 
saME, G. H. Benjamin, New York, N.Y.—Filed April 9th, 
1912. 

The furnace comprises a heating chamber, a reducing chamber, 
and a jefining chamber. There are means in the reducing 
chambe) fo creating a temperature due to the combustion of 
gas and sir nd means for créating a temperature greater than 
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can be obtained by the combustion of gas and air, as well as 
means in the refining chamber for creating temperature and other 
effects due to the passage of an electric current through. the 
material contained in the chamber as a resistant medium and 
to the production of electric arcs. There are nine claims. 


1,058,066. Excavator, F. R. Knight, Cornwall, N.Y. 
August 10th, 1911. 
The excavator comprises a dipper, wit a framework having 
upper and lower supports for cross-heads. These cross-heads 
are movably mounted in the supports, and there are means for 
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moving each of the cross-heads independently of the other. 
Dipper arms are connected with said cross-heads and extend 
thence at an angle to each other to support the dipper. There 
are thirty-one claims. 


1,058,409. Sprrnc Motor, A. 
April 9th, 1912. 
There is an upstanding casing having its upper end closed, 
and a stationary bearing mounted within its lower portion. An 
upstanding central shaft is disposed within the casing and is 
connected with the stationary bearing and with the upper closed 
end of the casing. A worm wheel provided with an upstanding 
flange forms a spring box, and a large pinion having a sleeve 
rigidly connected therewith is rotatably mounted on the central 
shaft within the spring box. A spring is disposed within the 
spring box and has one end attached to the flange and the other 
end attached to the sleeve. A small pinion is rotatably mounted 
within the upstanding casing and is driven by the large pinion, 
A second large pinion is rigidly connected with the small pinion. 
and a second small pinion is rotatably mounted on the central 
shaft to one side of the first-named large pinion and is driven 
by the second-named large pinion. A bevel gear rotatable 
upon the central shaft is rigidly connected with the second- 
named small pinion. There are diametrically arranged small 
bevel gears disposed within the upper portion of the casing. 
They are in engagement with the large bevel gear. A power 
distributing shaft is connected with one small bevel gear, and 
a rotatable shaft is connected with the other small bevel gear. 
A rotatable fan is driven by the last-named shaft. There is 


S. Cheek, Charlotte, N.C.—Filed 
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a shaft provided with a worm to engage the worm wheel. 4 
pinion is rigidly mounted upon one end of the last-named shaft 
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and another pinion is rotatably mounted upon the outer surface 
of the casing and in engagement with the last-named pinion, 
There are three claims. 


1,058,392. Stream ConpENsSING Apparatus, R. D. Tomlinsons 
Milwaukee, Wis., assignor to Allis-Chalmers Companys 
Milwaukee, Wis., a Corporation of New Jersey. Filed 
January 12th, 1907. 

The apparatus comprises a chamber, a pump, a conduit 
between the chamber and the pump, and means for admitting 








a liquid to the chamber. There are means for controlling this 
inlet, and automatic means controlled by the pump discharge 
flow for actuating the cut-off device. There are four claims. 


1,058,953. TuBe Mitt, W. B. Easton, Chicago, Ill.—Filed 
February 2\st, 1913. 

The tube mill has a shell rotatably mounted on trunnions, 
one of which is provided with an admission opening and the 
other with a discharge opening. A perforated plate is secured 
in the shell and forms a chamber at the discharge end of the 























tube mill. Vanes are adjustably mounted in the chamber, 
and there are means accessible for operation outside of the tube 
mill for adjusting the vanes, and means for delivering the water 
and material raised by the vanes into the discharge opening 





from the tube mill. There are seven claims. 


1,059,003. METHOD OF AND APPARATUS 
Exectric Currents, C. C. Ruprecht, 
Filed April 20th, 1908. 

The rectifier has a system of closed, intercommunicating 
receptacles. One of these receptacles has electrodes and forms 
an electrolytic cell. All of the receptacles are substantially 
filled with electrolyte. The connection between the cell and the 


FOR RECTIFYING 
Cleveland, Ohio. 
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remainder of the receptacles is so arranged that the gases pro- 
duced by the electrolysis will pass from the cell to the receptacle. 
The receptacles are provided at their upper ends with discharge 
apertures for the gases. Outwardly opening spring-pressed 
valves close the discharge opening whereby there is maintained 
upon the electrolyte a pressure greater than that of the atmos- 








phere. There are eighteen claims, 
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BRITISH MACHINERY AT GHENT. 
(From our Special Correspondent.) 
GHENT, June 10th, 1913. 
Ir is becoming increasingly difficult to induce 
manufacturers of British machinery and supplies to 
{| money or time upon exhibits at foreign enter- 





axpena i } 
ee having for their avowed object the furtherance 
of international trade relations. The experience | 


which las been theirs for the most part has not been 
such as to offer any great inducement to repeat the 
very scrious Outlay which they are called upon to bear, 
the return upon which may prove in the future, as 
it has inostly proved in the past, wholly unremunera- 
tive. ‘Che Ghent Exhibition is a case in point. But 
for the efforts which were made by the Board of Trade, 
which las of late years displayed a most commendable 
if, at times, a somewhat undiscriminating interest 
in foreign industrial exhibitions, it is doubtful 
whether there would have been a half-dozen British 
exhibitors willing to contribute to the display. As it 
js, and as a direct result of the Board of Trade’s 
intercession, the number of British stands exceeds 
forty-seven. And of these forty-seven there is not 
one which is of an inferior quality. Not only are the 
many and handsome stands in the British Section 
by far the most remarkable from a scientific and 
economic point of view, but they were the first to be 
completed and enjoy the greatest amount of interested 
attention upon the part of the visitors. Beyond 
attaining a succés d’estime, however, it is to be feared 
that the enterprise of the exhibitors will not extend. 
To employ plain speaking, the Ghent Exhibition 
must be pronounced a failure—a failure from the 
point of view of preparedness, of practical utility, of 
completeness and in the excitement of public interest. 
It is certainly eloquent of the general deficiency when 
it is to be recorded that the most incomplete and least 
valuable of all the different sections is that of the 
Belgians themselves. Although the exhibition has 
been open officially over six weeks the large space 
allotted to the Belgian display is still in a chaotic 
condition, and offers little encouragement to the 
belief that it will ever become anything better. Next 
in order of incompleteness is the German, a very 
poor show for so rich and so influential a country ; 
the French contribution may be said to rank next to 
the British, but in point of importance it is still a 
long way behind. To add to the general dissatis- 
faction which so indifferent a collection of inter- 
national exhibits has occasioned, the ill-feeling aroused 
between certain of the exhibitors, doubtless the out- 
come of the bad management which has so far dis- 
tinguished the undertaking, has proceeded to such 
an extent that a withdrawal of either the French or 
the German—or possibly of both— is not improbable. 
Threats of burning down the first-named by the Teu- 
‘onie exhibitors have already engaged the attention 
of the committee. 

Among the “relatively large and representative 
body of British exhibitors the firms of Platt 
Brothers and Co., Limited, of Oldham, and 
Vickers Limited, of Westminster, S.W., are facile 
princeps. The first-named company has expended 
something like £40,000 upon preparing and installing 
its splendid display of cotton spinning and weaving 
machinery, while its wages bill amounts to £90 a week. 
The proprietors of this, one of the finest exhibits 
of its kind ever seen in Europe, are frankly dis- 
couraged at the disappointing results of their enter- 
prise, which is one hardly likely to be repeated by 
them for many years to come, if at all. Inasmuch, 
however, as practically the whole of the Belgian 
cotton and weaving machinery in operation has been 
supplied by Platt Brothers at one time or other— 
and their clients in Belgium are very numerous— 
little may be lost to the firm in the long run. 

Their exhibit, large as it is, shows but a portion of 
the different machines which are made by the firm, 
but these embrace preparing, spinning, weaving, and 
other machines from the cotton-gin to the loom, 
capable of producing the very finest as the very 
coarsest of yarns, such as 250’s. In this great textile 
industrial centre it is but natural that the display of 
this complete installation of machinery in motion, 
showing the process of manufacture from the raw 
cotton to the spun yarn, including the self-acting 
mule for weft cops and the ring spinning frame for 
warp yarns, should command so much of the visitors’ 
attention. The exhibit likewise includes a set of 
cards for carding waste, followed by a self-acting mule 
and a ring spinning machine to spin the yarn into 
cops or on wood bobbins. Owing to the lack of 
sufficient space at their command Platt Brothers, 
Limited, have been obliged to show a drawing frame 
and other machines of a much shorter length than 
those in use in mozern mills. 

With the thoroughness which distinguishes most 
undertakings entered upon by Vickers Limited, the 
large display at this exhibition naturally ranks among 
the Most notable, as much from the character of the 
exhibits as the excellence of material and workman- 
ship. It is really a co-operative display, since the 
Specialities of several machinery firms who work in 
association are to be found. There are in all some 
thirteen notable exhibits, arranged in the centre of 
the British Secti n and brilliantly illuminated .at 
night. Among these exhibits are the following :— 
(1) An Archdale drilling machine fitted with ball 
hearings throughout and driven by a Vickers’ variable- 





speed motor. The machine operates a new design 
of vanadium steel twisted drills, which can be seen 
working at a penetration of 8in. a minute with a lin. 
drill on cast iron. The machine is fitted with a 
Vickers’ newly patented clutch, whereby the drill 
can be removed from the machine while the spindle 
is running at full speed. (2) A section of an engine 
16-20 horse-power, made by the Wolseley Tool and 
Motor Car Company, Limited. This model shows all 
the moving parts of the machine, so that the action of 
these parts can be easily followed ; it is driven by a 
small }+ horse-power motor made by the Electrical 
Ordnance and Accessories Company (proprietors, 
Vickers Limited). (3) A 24-30 horse-power six- 
cylinder 1913 model chassis fitted with the Wolseley 
patented compressed air starter, which enables the 
engine to be started up from the driver’s seat. It is 
worthy of note that the Wolseley Tool and Motor Car 
Company, Limited, now supplies all kinds of body 
work to order with its cars. (4) A 30 horse-power 
marine set for motor boats with patented control 
gear, by which one handle actuates all three motions 
of the propeller, namely, forward, neutral, and reverse. 
(5) A 60-80 horse-power new .aero engine by the 
Wolseley Tool and Motor Car Company, Limited, 
with eight air-cooled cylinders, and water-cooled 
valves, the water for the latter being forced 
through by a pressure pump. This engine has 
a dual system of ignition. (6) The Vickers’ patented 
single battery system of train lighting is shown in 
operation, the same being driven by a variable-speed 
and reversibie Vickers’ motor, which gives a com- 
plete range of speed for running the dynamo. Several 
ventilating fans and the lighting for the stand are 
run off this plant. The principal features in con- 
nection with this system are simplicity, the saving of 
50 per cent. of weight owing to it being a single battery 
system, a constant voltage on the lamps, and the 
regulation of the dynamo output. (7) A selection 
of small machine tools, including various drills, 
adjustable reamers, &¢c., on the machine drills, 
which are seen in operation on the stand. (8) A 
turret lathe by Greenwood and Batley, Limited, of 
Leeds, is at work on a differential cage made by the 
Wolseley Tool and Motor Car Company, Limited. 
This machine is operating a Vickers’ tool steel drill 
and adjustable reamer. (9) Vickers’ system of 
sight-feed thrust lubrication, whereby the lubricating 
oil for the bearings of large engines can be pumped 
into the bearings at a pressure of 120 lb. per square 
inch. (10) A drilling machine made by J. Archdale 
and Co., Limited, of Birmingham, capable of taking 
drills up to 3in. in diameter. One feature of this 
machine is that it can be changed from one speed to 
another while running at full speed. On thismachine 
Vickers’ drills can be seen drilling boiler plate at 5in. 
per minute. (11) There are various exhibits of the 
new metal Duralumin, made by the Electric and 
Ordnance Accessories Company. This metal claims 
to combine the lightness of aluminium with the 
strength of mild steel. (12) A patented punching and 
slotting machine of short stroke, made by W. Muir 
and Co., Limited, which is capable of performing 
some very heavy work, can be seen in operation 
removing material from spring couplings for railway 
wagons. The cutters are made of Vickers’ tool steel, 
and the machine is driven by a 20 horse-power motor. 
(13) A planer, by Stirk and Sons, Halifax, fitted with 
Vickers’ patent reversible planer drive. The motive 
power for this drive is a 25 horse-power motor deve- 
loping its full power at a speed of between 250 and 100 
revolutions per minute. The speed of cutting and 
return can be varied according to the requirements 
of the material being operated upon. This planer is 
also fitted with a 3 horse-power motor made by the 
Electric and Ordnance Accessories Company for lift- 
ing and lowering the slide. 

Among other contributors to the British Section 
are :—White, Child, and Beney, Limited, of London, 
who show textile machinery, looms, and ventilating 
fans; David Sowden and Sons, of Shipley, Yorks, 
cotton looms; Horsfall and Bickham, Limited, of 
Pendleton, Manchester, spinning and _ carding 
machines ; Alexander Shanks and Sons, Limited, 
London, lawn mowers, &c.; North-Eastern Railway, 
Lancashire and Yorkshire Railway, Great Central 
Railway, East Coast Joint Stock Railway, plans and 
railway material; E. H. Bentall and Co., Maldon, 
Essex, agricultural machinery ; Wilson Bros, Garston, 
Liverpool, bobbins, shuttles, &c., for cotton machinery ; 
John Hetherington and Sons, Limited, Manchester, 
textile machinery—cotton spinning in particular ; 
R. A. Lister and Son, Limited, Dursley, Gloucester, 
dairy machinery; the Linotype and Machinery 
Company, Limited, of London and Manchester, 
composing and printing machinery; Fairbairn, 
Lawson, Coombe, and Barbour, Limited, of Leeds and 
Belfast, a fine display of different types of flax pre- 
paring and spinning machinery; T. Coulthard and 
Co., Limited, Preston, Lanes, spindles of all types 
for spinning; the Bergius Launch and Engine 
Company, Glasgow, marine motors; W. J. Bates 
and Co., Limited, Denton, Manchester, gas en- 
gines; J. Walker and Co., Limited, of London, 
fittings and packing for hydraulic machines ; Henry 
Ingham and Sons, Bradford, shuttles and bobbins 
for weaving woollens and cotton; J. and P. Hill, 
Ordnance Works, Sheffield, locomotive furnaces ; 
the British Westinghouse Electric Manufacturing 
Company, Manchester, rotary converters; and 





Ferranti Limited, of Hollinwood, near Manchester, 
electrical switchboards. Notwithstanding the fact 
that the exhibition has been open to the public since 
the third week in April, no official catalogue is obtain- 
able, nor can any definite date as to its probable issue 
be given. 








A LOCOMOTIVE VALVE GEAR. 
By C. F. DENDY MARSHALL, M.A. 


In saying that I have discovered a valve gear for 
railway engines which is better than any at present 
in use, I shall probably be considered to be advancing 
somewhat extravagant claims ; nevertheless I believe 
such to be the fact. 

The gear I am about to describe possesses few 
working parts ; it opens and closes the valve quickly, 
dwelling at the ends of the stroke; by means of an 
adjustment in the designing the distribution can be 
made beautifully symmetrical ; while it has the unique 
peculiarity of being capable of application to engines 
with the valves in any conceivable position and with 
any arrangement of axles, without either increasing 
the number of parts or distorting them out of their 
centre lines. There is, in addition, a minor advantage, 
in that there is only a very small weight on the valve 
spindle. 

The originator of this class of gear was J. W. 
Hackworth, who patented various forms of it in the 
following specifications :—No. 2448 of 1859, 3237 of 
1869, 4246 of 1876, and 87 of 1882. The essentials 
are shown diagrammatically in Figs. 1 and 2. 

Other patentees working in the same field have 
been Bremme, 2037 of 1879; a namesake of mine, 
F. C. Marshall, 2138 of 1879 and 4185 of 1880; 
H. Simon, 3244 of 1879; R. Wyllie, 5669 of 1883 and 
14,783 of 1884; H. Jack, 4167 of 1885; A. D. Bryce- 
Douglas, 8132 of 1885; G. F. Redfern, 13,781 of 
1888; Woolf and Peebles, 13,951 of 1889; and R. 
Firth, 5923 of 1905. 

Mr. W. F. Pettigrew, in his “‘ Manual of Locomotive 
Engineering,” suggests a form of Hackworth’s gear 
for a locomotive, but the arrangement he shows would 
not give satisfactory results. 

It is obvious that if we apply the gear in Fig. 1 
to a locomotive as it stands we shall have a very 
short excentric rod and a long rod running to the valve. 
The irregularities of the gear are caused by the 
obliquity of these two rods. That due to the excen- 
tric rod is at a maximum in full gear, and for all 
practical purposes vanishes in central gear, whereas 
that due to the other is very nearly the seme in all 
gears. 

Now, the motion transmitted to the valve is at 
right angles to the mean position of the excentric rod. 
Consequently, by introducing a bell crank we can 
allow it to lie along the engine and to be of sufficient 
length to make the error due to its obliquity extremely 
small. On the other hand, we lose in the length of 
the rod attached to it, which I call the swing link, 
but, ac I have said before, the error due to the virtual 
shortening of this rod when inclined to its central 
position is nearly constant in all gears and can be 
compensated. 

The method I have found of doing this is to curve 
the guide to a suitable radius. This does not seem 
to have occurred to any of the patentees except the 
last mentioned, who, I find, has also grasped the idea 
independently of me. Our predecessors in this field 
always either employed a block with a straight slot, 
or else a radius rod, the length of which would have 
to be determined by considerations of convenience. 
One inventor, H. Jack, specified a parallel motion. 
Some patentees even turn the radius rod round the 
wrong way, which increases the errors. As a matter 
of fact, the radius required is usually too long for a 
rod; a block is essential. 

It is very strange that this correction should not 
have been thought of long before. Without it the 
Hackworth gear is a crude‘and irregular contrivance. 
Bremme’s and F. C. Marshall’s forms of it have 
occasionally been employed in marine engines, the 
latter actually going the length of having double 
ports at one end of the valve chest in attempting to 
counteract the unequal opening given by the gear. 

Fig. 3 shows a gear I designed as long ago as 1896, 
Fig. 4 being part of the same in diagrammatic form. 
It is set out as follows :—The excentric rod is chosen 


of any convenient length, the longer the better. The 
point V is fixed by the ratio heen Se 
VR lap + lead 


Considerations of convenience will determine the 
inclination of the line Z O to the horizontal. It may 
be either above or below it. When the crank is on 
a dead centre the excentric is at right angles to Z O. 
Whether in advance of or behind the crank depends 
on the arrangement of the bell crank, and whether 
the valves have outside or inside admission. In this 
particular case the excentric follows the crank. At 
the dead points V and Z coincide, consequently 
the lead is the same for both ends and all gears. The 
swing link should be as long as can be conveniently 
arranged, and the arms of the bell crank should be 
long enough to prevent the fact of their ends moving 
in curved paths affecting the motion of the valve. to 
any appreciable extent. If the valve spindle is 
parallel to the piston-rod, the angle of the bell crank 
arms is the same as that between the excentric and 
crank, 
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The fulcrum of the bell crank is located as follows : 
—The ends of the arm attached to the swing link 
should vibrate equally at rather less than full travel 
on each side of a line perpendicular to Z O, meeting 
the latter at a point a + bfrom O. The height of 
the fulcrum is fixed by making the end of the other 
arm vibrate equally at rather less than full travel 
above and below the centre line of the valve spindle. 

We will first investigate the motion of the gear with 
a straight slot. In Fig. 4 OE=e. In the par- 
ticular case 3.25. 


s 
Sy 


&c., direct on them. They are slightly larger on the 
left side than on the right, owing to the obliquity 
of the excentric rod. The error in x amounts to 
about .023in. in full gear, disappearing in mid gear. 
The mean of y lies on a circle with radius a +- b and 
centre at O. This is -115in. to the left of the line 
through lead points at the centre. As a matter of 
fact, with an excentric rod of this length the irregu- 
larity of y can be safely neglected, taking it as e sina 
in all gears, because it only acts on the valve indirectly 


_ by altering the angle of the swing link, but I wished 





SSS 


- OENBONETE aaaren: 
WAN AAA Awww 








/ 
packward 





Tre Encineer 





DENDY MARSHALL’S LOCOMOTIVE VALVE GEAR 


x = vertical displacement of R from the centre 
line—downwards is positive. 

y = horizontal displacement from the line through 
lead points*—to left is positive. 

RV =a = 22in. 

VE = 6} = 62in. 

ZO=d= J — & = 61.9147in. 

The angles are indicated in the figure. 
25 deg. as the value of « in full gear. 


I have taken 
The lap is lin. 


and lead ©. full. 
35 


Then, by projection perpendicular to V Z, 
bsin (x — 8) = dsin x — ecos(a-k). 


Call . sin K, f (in full gear = .4220374). 
b 


Then sin (x — 8) = f — 5 cos (a — x). (1) 
2 
This gives 8. By projection perpendicular to O Z 
x=(a+6)sing—ecosa .... (2) 
By projection on OZ 
y = (a+ b)cosg + esina — (a + be (3) 


(The last term of this equation is the distance of 
the line through lead points from OQ). 


I have worked out the above equations for every 


0 deg. of a, when x = 25 deg., 10 deg., 0 deg., 
—10 deg., and - 25 deg., producing the ovals shown 
in Fig. 5. I arranged the values step by step in 
tabular form, many of them repeating themselves 
in various arrangements in the course of working 
round the circle. 

When «x is negative a is also negative. In this 
case x is obtained by taking the corresponding positive 
value at 180 deg., and copying downwards with sign 
changed, while y is arrived at in a similar manner 
without changing the sign—the proof of this is easy 
with the table before one. After two sets of values 
for y have been found it is unnecessary to calculate 
it again, because the point R, for any given value of a, 
lies on the circumference of a circle with radius a + 6, 
which can be drawn by means of a template when 
two points in the are are known. 

Unless the arms of the bell crank are very short 
the errors due to their ends moving in a curved path 
are absolutely negligible. In this gear the arms are 
llin. long, with a rod to the valve spindle lft. 1lin. 
between centres. The maximum error with these 
dimensions is .0014 of an inch. Hence by drawing 
arcs across the ovals with radius equal to the length 
of the swing link we can measure off the port opening, 








* By the expression ‘‘ lead points” I mean the two positions of K when 
the crank is on its dead centres, and the valve is open to lead. These 
twe points are invariable for all gears. 


| approximations. 


to show the actual genuine ovals without making any 
The maximum error of y is -18in., 
which, of course, has no measurable effect on the 


| valve. 


| 
| 
| 





If the swing link were infinitely long the valve 
would open and close where the ovals intersect the 
straight lines AB and CD. The distribution under 
these circumstances is shown in Table I. The angle 
in the cut-off column is the angle of the crank from 





and measuring along the latter. All these areg ma 
be drawn parallel to one another with their centre 
on F G, as the vibration of the upper end of the swing 
lirik due to the bell crank is negligible. 8 

Table II. gives the distribution for a swing Jink 
30in. long. It will be noticed that when oe 
+10 deg. the point of cut-off is altered by 10 deg. at 
both ends as compared with Table I. 

By curving the slot to a suitable radius the ovals 
can be slightly bent round so as to suit the arcs instead 
of the straight lines. The upper part of each oval jg 
flattened, and the curvature of the lower part increaseq 

The distribution in Table II. is slightly better jy 
backward than in forward gear, which is caused by 
the obliquity of the excentric rod assisting that of the 
swing link in the forward ovals and working avaingt 
it backwards. This is a matter that can be dealt 
with by choosing the right radius. There is, however 
another advantage attached to the backward ovals 
which we cannot avail ourselves of, and that is that 
when notched up the slot is near a horizontal Position, 
which would be favourable for retaining the lubriea. 
tion. When the excentric rod is inclined above the 
horizontal instead of below, this applies to the for. 
ward ovals, only unfortunately in that case the curva. 
ture is reversed so that the oil has a slight tendency 
to escape at the ends. In any case the block in this 
gear is in a better position in this respect than that 
in Joy’s, which always has the slot practically upright, 

Table III. gives the distribution approximately 
with a radius of 5ft., or twice the length of the swing 
link, the figures in brackets being the correction for z, 
which is arrived at in the following way :—The 


. ° V Fo 
amount by which V is moved up may be taken as Z 
Zr 
‘ * A > a b 
where ris the radius, and the correction for x is 
} 
VZ 
cos Bp ——. 


or 


V Zis arrived at as follows :—In Fig. 4 the angles at 
P and O are known, which gives PE. VP =—b 
—P E, and the angle Z being known, we get V Z. he 
points of cut-off I have found by measuring on a 
drawing of the ovals twice full size. 

Table IV. gives the distribution with a radius of 
3ft. 6in., which is practically lls ting times the swing 
link. Probably this cannot be improved upon much 
for this particular case, and it would be very conve- 
nient if one could lay this down as a rule for the radius, 
but I do not consider enough is yet known about the 
gear to assume it as a generality. The final choice 
of a radius would be best arrived at by making a 
model, with a radius rod of adjustable length substi- 
tuted for the slotted block, in which case all the 
different gears could be studied, and the length of the 
main connecting-rod also taken into consideration. 

The clustering of the points round the ends of the 
ovals shows how the valve dwells at the end of its 
travel. In full gear it moves }in. on each side of the 
point of cut-off during 13 deg. of revolution, while 





70 
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Fig. 5 


the dead point. We have reduced one source of 
error to a negligible amount by employing a long 
excentric rod. But the lower end of the swing link 
really moves in an arc, and this is the other disturbing 
cause. The two arcs to which AB and CD are 
tangents give the points of cut-off where they cross 
the ovals, and the position of the valve at any point 
in an oval can be found by drawing an arc from it to 
the line F G—which is at a distance a + b from O— 





it takes 52 deg., or four times as long, to go in. to the 
end of its stroke and }in. back. This fact alone makes 
this valve gear worthy of very careful consideration. 

It is sometimes argued in favour of the Stephenson 
link motion that it has an advantage over the gears 
with constant lead, in that the lead increases towards 
mid gear. Here the same effect is produced in another 
way, because, although, owing to all the ovals inter- 
secting at the lead points, the amount of lead is always 
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a 
the same, the port opens earlier as central gear is 
approached, 80 that there is in practice a greater 
cushioning effect at higher speeds. 

The valve is set by adjusting the length of the 
excentric rod so that the block can be shifted from 
full forward to full backward gear, when the crank 
ig on a dead centre, without moving the valve. Then 
the length of the swing link or the valve rod must 
pe adjusted to give equal lead at both ends of the 


cylinder. 





“Phe excentric rod requires to be fairly massive, | 


as it is subjected to a bending stress. The driving | 
e springs should be as stiff as is advisable and kept | 


axl 
well adjusted. 


Fiz. 6 shows an application to an “ Atlantic 


| 
9 | 
engine, for which type the gear is particularly suitable, | 
as the inclination of the excentric rod carries it clear | 
of the axle ahead of the driving wheels. | 
A neat arrangement for a four-cylinder balanced | 
engine would be to let the valve of one cylinder of | 
each pair have inside and the other outside admission. | 
The motion of the valves is then synchronised instead | 
of opposed, and an arm could be supplied from the | 
bell crank for each, which is a much more mechanical | 
arrangement than driving one valve with the gear and | 
the other by means of a rocking lever. 
It should be noted that the point R might be taken 
between V and O, at the same distance from V, and 
in some cases this might be preferable, but it gives 
a smaller travel to the valve for a given excentricity. 
This cannot be counteracted by having arms of 
unequal length to the bell crank, because then V R 
would have to be reduced in proportion to give the 
correct lead, so it would require a larger excentric. 
If the point R coincides with V the lead can be 
supplied by a floating lever off the slide block as is 
done in the Walschaert gear. This arrangement | 
was patented by Mr. Bryce-Douglas in 1885, but does 
not seem to possess any particular advantage, while 
there is certainly a loss in simplicity. 
The gear in the form I have been recommending | 





TaBe III.—Radius of slot 5ft. Swing Link 2ft. 6in. 








K. | Front port. Back port 
| Opens. | Cut-off. Opens. Cut oft 

a oy | | sani 

25° 1.39 (.11) 127° (.09) | 1.31 (.13, | 123° (.12) 

10° .41(.05) | 80° (.13) - 36 (03) 74° (.1) 

0° -16 | 32° (.02) 15 28° (.02) 
— 10° -4(.05) | 80°(.12) .38(.03) | 76°(.11) 
— 25° 1.36 (.11) | 124° (.1) 1.36 (.11) 127° (.09) 





TaBLe I1V.—Radius of Slo »t 6in Swing Lin! 2ft. 6in. 


ate ds | 








c Front port. Back port. 
— - ee ————_ —__—_ | —_——— _ 

Opens. | Cut-off. | Opens. | Cut-off. 
25° 1.34 (.16) | 126° (.13) | 1.35 (.15) | 126° (.17) 
10° - 39 (.07) 77° (.18) . 37 (.04) 76° (.15) 

0° -15 31°(.03) | .15 29° (.03) 

- 10° . 38 (.07) 76°(.17) | .39(.04) 79° (.16) 

— 25° 1.32(.15) | 123°(.15) | 1.41 (.16) | 128° (.13) 
| | 








THE HAMBURG-AMERIKA LINER IMPERATOR. 


By the courtesy of, the board of directors 


| of the Hamburg-Amerika Linie we were invited to 


join a party of representatives of the British press, 
which left London on the evening of June 9th for 
Hamburg. The occasion was the maiden voyage of 
the Imperator, then about to leave Hamburg for 
New York. The route chosen was by Folkestone 
and Flushing, Hamburg being reached early in the 
afternoon of the following day. Almost immediately 
on arrival we were taken to see the model village 
which has been erected by the company on an island 
in the Elbe for the accommodation of the emigrants 
travelling by its ships. Before they embark all emi- 
grants spend some time in this settlement, where they 
are well cared for at a very small charge, and at the 
time they leave the country all are in a good state of 
health owing to the ex- 
cellent food and medical 
attention which they have 
received. The result of 
this forethought is that on 








reaching America very few 
are refused a landing by the 
authorities, and thus the 
company is spared the cost 
and trouble of bringing 
them back to Europe free 
of charge. At a dinner 
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given in the evening by the 
Hamburg-Amerika Com- 
pany at the Atlantic Hotel 
a we* were welcomed by one 





5 6\ da ai 6.8 dia 6.8 dia. of the directors, who, in 

T . oy ee se. | the course of his speech, 
lian re a after referring to the growth 
Fig. 6B—DENDY MARSHALL LOCOMOTIVE VALVE GEAR of the company, expressed 

the hope that the Imperator 


is not without a slight disadvantage, as an inaccuracy | 
is produced by the rising and falling of the engine on 
the driving axle springs, which also occurs in Joy’s 
gear. In an inside cylinder engine with the excentrics 
in the middle of the axle this would not amount to 
anything, because the movement of an engine on its 
driving springs consists mainly of rolling, rather than 
rising and falling squarely, and in any case the motion 
is reduced in the ratio b td a. But it is not so suit- 
able for tank engines, in which the weight varies 
according to the amount of water on board, as for 
main line engines. 

_ It will be observed that the number of moving parts 
is much fewer than in the link motion, especially if 
it be compared with arrangements of the latter with a 
rocking lever, now so frequently used. 

The three-cylinder North-Eastern engines could be 
run with three excentrics instead of six, and in 
ordinary engines with only two I do not see why ball 
bearing excentrics should not be used, which would 
reduce the friction enormously. The only applica- 
tion of this gear exactly in this form which has been 
made, so far as I am aware, is on certain agricultural 
engines, where, in spite of the cramped space and 
short rods that are necessary, it is highly successful. 


TABLE I.—Straight Slot. Infinite Swing Link 











kK. Front port. Back port. 
Opens. | Cut-off. Opens. Cut-off. 
25° 1.37 126° 1.35 as 123° 
10°} -4 79° 39 at 
ane 15 30° -15 30° 
- 10° | .39 Sng -4 | 79° 
~~ | 1.35 123° 1.37 126° 
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TaBLE II.—Straight Slot. Swing Link 2jt. Gin. 











K. Front port. Back port. 
Opens | Cut-off. Opens. | Cut-off. 
SE ee, Se See Eee see erry | ae 
25° 1.5 130° 1.2 120° 
10° -46 89° .33 67° 
sie -15 35° 15 27° 
— 0 -45 86° -35 | 69° 
~ 25° 1.47 126° 1.25 | 124° 
| 











would prove to be all that was expected of her and 
that the guests would have a pleasant and instructive 
voyage. 

The Hamburg-Amerika Line was founded in 1847, 
and to-day, including the ships under construction, 
owns a fleet of some 430 vessels aggregating 1,306,819 
tons. At the time of its foundation Hamburg was 
directing its energies principally to South America, 
while Bremen had already active business relations 
with, and a regular line of ships to, the United States. 
The citizens of Hamburg therefore determined to set 
themselves a new task and turned their attention to 
developing trade between their port and America. 
They were encouraged in their enterprise by the 
growing export trade of the Hanseatic Union and the 
ever-increasing emigration from Europe. Chief of 
the Hamburg merchants who were instrumental in 
founding the company was August Bolten, to whose 
tireless energy and business instincts the shipping 
industries of Hamburg owe so much. Adolf Godeffroy 
was chosen chairman of the board of directors and 
he continued to occupy that position until 1880, a 
period of thirty-three years. The initial capital of 
the company was 450,000 marks—in 1899 it had 
reached the figure of 65,000,000 marks. At the 
time of its foundation no steamship line could 
exist without a government grant, the acceptance 
of which then, as now, was contrary to the policy of 
the company, consequently the Hamburg-Amerika 
Line began operations with sailing vessels. The 
first important date in the history of the line was Octo- 
ber 15th, 1848, on which day the three-masted ship 
Deutschland sailed for New York. She was a vessel 
of 717 tons and had accommodation for 220 passengers. 
A fast sailer for that time, she made the passage from 
Hamburg to New York in an average of forty-two 
days. In the early days of the company no divi- 
dends were earned, circumstances over which it had 
no control preventing it from enjoying the fruit of its 
labours. But never losing confidence, the directors 
continued their efforts, and declared the first divi- 

*, of 4 per cent., in 1853. 

‘the advent of long steamship voyages was at hand, 
but steam travelling was still looked upon as a luxury 
and unfitted for ordinary purposes. Nevertheless, 
Bremen and Antwerp either already possessed, steam- 
ships, or were actively engaged in procuring them. 
Hamburg could not afford to lag behind. Thus we 





arrive at the next important date, namely, 1854, in 
wa.ch year the company ordered two ocean steam- 
ships from the English firm of Caird and Co. To 
enable this great step to be taken the capital was 
increased to 3,000,000 marks. The vessels were 
of 2026 tons each, travelled at 12 knots, and had a 
crew of seventy-seven men, with accommodation 
for 500 passengers. One of them, the Borussia, 
started her maiden voyage on July Ist, 1856, a note- 
worthy date as being the beginning of German Trans- 
atlantic steam navigation. In the early part of 1886, 
the most important date in the company’s history, the 
Hamburg-Amerika Line and the Carr Line were 
amalgamated under the name of the former. Then 
came prominently to the front the man to whom so 
much of the prosperity of the line is due, Albert 
Ballin, originally passenger agent of the Carr Line. 
He was just under thirty years of age at the date of 
amalgamation. In 1888 he became a director of the 
company and his influence was soon seen in the exten- 
sion of the line to other parts of the world besides 
America. In 1899 a profit of 18,000,000 marks was 
made, and Dr. Ballin became general director of the 
company, a position which he has held with con- 
spicuous success ever since. 

After these few words of introduction we may 
return to the subject of this article. The Imperator 
sailed from Cuxhaven at the mouth of the Elbe at 
3 p.m. on June 11th. She is 920ft. 6in. long over all, 
with a breadth of 98ft., while her height is 100ft. 4in. 
from keel to boat deck, and 246ft. from keel to mast- 
head. Her gross registered tonnage is 52,117 and 
her displacement when fully laden is 57,000 tons, her 
draught then being 35ft. 6in. The full complement 
of passengers is 4020, and the total ship’s company 
numbers 1180. There are nine decks. The Imperator 
has been constructed with a double bottom, all 
fore and aft, about 6ft. above, the bottom plating. 
A double skin runs completely round the ship 
and reaches from the double bottom far above 
the water line, the protection amidship being further 
increased by coal bunkers. The vessel is divided 
into the largest number of water-tight compartments, 
both transverse and longitudinal, ever built into a 
ship. The bulkheads extend from the double bottom 
50ft. upwards, and are all of exceptional strength 
and height. The forward or collision bulkheads 
extend through the top deck, and longitudinal and 
transverse bulkheads afford extra protection to the 
shafts and tunnels aft. 

The bulkheads are provided with thirty-six Dérr’s 
patented water-tight doors, known in England as 
the Stone Lloyd’s, which are controlled automati- 
cally from the bridge and are closed by electrical 
and hydraulic power, not by their own weight. Safety 
is assured even if four or more adjacent compart- 
ments be filled with water. Exhaustive tests have 
been made in order to determine this. Several of 
the compartments have been completely flooded at 
the same time, proving that the steel partitions are 
perfectly water-tight under extreme conditions. The 
single amidship bulkhead alone adds a weight of 
66 tons to the ship. 

In view of the various opinions expressed as to how 
@ sufficient number of boats could be carried in order 
to accommodate the whole of the passengers and 
crew in case of emergency, much interest was naturally 
taken in their number and the method of their installa- 
tion and launching. The Imperator is equipped with 
eighty-three lifeboats, two of which are motor boats, 
providing in all accommodation for 5500 people, 
which leaves a margin of 300 over the full complement 
of passengers and crew. The Titanic disaster was 
no doubt in the minds of those responsible for the 
construction and outfitting of this ship and her two 
sisters, and although it was found unnecessary to 
interfere in any way with her construction, which was 
complete, or practically so, at the time of the disaster, 
yet it was felt that in order to obtain the confidence 
of the public everything must be done, that human 
beings could do, to ensure the safety of every soul on 
board. This has been effected in the following way. 
A large number of boats has been placed on the lower 
promenade deck instead of crowding all on the top or 
boat deck, some 20ft. above. This has the effect of 
leaving an open promenade on the latter, which is 
much appreciated by passengers in fine weather, 
while every advantage is taken of space on the former, 
which, as careful observation has proved, is but seldom 
used. At the same time being nearer sea level, these 
boats can be launched with a greater degree of safety. 
The Welin system—whereby a boat can be launched 
under the perfect control of one man—has been 
adopted. We have no hesitation in saying that the 
boat installation is excellent and as nigh perfect as 
can be made. At the same time, in ships as large as 
the Imperator there is and must always be some risk 
in launching boats, in bad weather, from a great 
height, into a rough sea. 

The Imperator is driven by four four-bladed pro- 
pellers, made of turbadium bronze, each of which has a 
diameter of 16ft. 6in. The propelling machinery, con- 
sisting of quadruple turbines of the combined impulse 
and Parsons’ type, is accommodated in three engine- 
rooms, the foremost of which is 69ft. long and the 
remaining two 95ft. long each. The propellers make 
normally 175 revolutions per minute, the speed aver- 
aging 224 knots. At the same time, if need be, they 
can be speeded up to produce a speed of rather over 
234 knots. The total ahead horse-power amounts 
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to 62,000, and the power of all astern turbines to 
35,000. The steam enters, first, the high-pressure 
turbine on one of the inner shafts, then an inter- 
mediate-pressure turbine on the other inner shaft, 
and then passes, equally divided, to the two low- 
pressure turbines on the outer shafts. Each separate 
shaft is available, however, by itself for running or 
manceuvring. The astern turbines are sub-divided 
into two equal high-pressure and low-pressure tur- 
bines, the low-pressure being again arranged on the 
outer shafts. The total turbine installation has 
760,000 bronze blades. The drums of the low- 
pressure turbine is 11ft. 10in. diameter and 17ft. long. 
and has 50,000 blades. The casing is 24ft. lin. long 
by 17ft. 6in. diameter. The thrust bearings, which 
have to take up the thrust of the propellers, have a 
surface of about 75 square feet altogether. The 
exhaust steam is condensed in four condensers of 
pear-shaped section, each having a cooling surface 
of 16,150 square feet. Four centrifugal pumps of 
4ft. 3in. diameter, driven by two engines, supply the 
cooling water for the condensers. The air pumps, 
four in number, are Weir’s patented dual type 40in. 
diameter. Four double feed pumps draw the feed 
water from the tanks in the double bottom, and, in 
conjunction with four main feed pumps, deliver it 
into the boilers. 

There are 46 single water-tube boilers of Yarrow 
type arranged in four rooms, each 75ft. long and extend- 
ing with their bunkers over the whole width of the ship. 
The steam is generated at a pressure of 235 Ib. per 
square -inch. The total heating surface is 203,000 
square feet, and the total grate area 3760 square feet., 
The boilers are fitted with the Howden’s forced draught 
system, the air required being provided by four fans. 
Each of these fans has a runner of 13ft. 9}in. diameter 
and forces the air through channels of 45 square feet 
cross section into the space under the grates. Four 
ash ejector pumps with 6356 cubic feet capacity per 
hour, sixteen ash ejectors, six ash hoists, and three 
ash coolers are provided. Four steam bilge 
pumps, each of 4944 cubic feet capacity per hour, 
continuously empty the bilges of the engine and boiler- 
rooms. Four feed-water purifiers, two oil separators, 
as well as two feed-water heaters and two economisers 
for heating the feed water, are provided. 

Five turbo-dynamos, placed in the outer engine- 
room on the port side, supply current for the 10,000 
electric lamps in this ship. Besides the current used 
for illumination, they produce motive power aggre- 
gating about 850 horse-power. There is in addition a 
sixth, or emergency, dynamo situated on the boat deck. 

The Hamburg-Amerika Line does not set out to 
make fast times or to break records, but rather seeks 
to ensure punctuality and to study the comfort of 
its passengers in every way. Consequently some 
power is always kept in reserve to be used in the 
event of delay. The directors hold that the advent 
of wireless telegraphy has done much to obviate the 
necessity of driving ships at a great speed across the 
Atlantic.» Much care has been bestowed on the 
smallest details which may assist in any way to make 
the journey more enjoyable. Should you wish to 
be cool there is the swimming bath, 39ft. by 2lit., 
designed on the lines of that in the Royal Automobile 
Club in London; if it is exercise that you require 
there are two gymnasia fitted with all that you need 
to keep your muscles in working order. If you suffer 
from rheumatism or kindred ailments there are 
varieties of electric baths, and close at hand a sump- 
tuous Turkish bath for the use of those who at times 
may feel the need of it. a4 

The aim of the designers has been to keep all the 
public rooms as far as possible on the promenade deck 
as being the most convenient. In the case of the 
first class dining room, situated on the sixth deck, 
this was found to be impossible, owing to its height of 
25ft. This is equivalent to rather more than the 
depth from the fourth to the sixth deck. Conse- 
quently the latter is made lower in the centre than at 
the bow and stern and the dome is extended through 
the fourth deck in order to avoid spoiling the propor- 
tions of what, in our opinion, is the most striking of 
all the beautiful rooms in this ship. All the first class 
passengers, numbering 720, can be accommodated at 
the same time on the floor of this room ,and in the 
wide gallery which surrounds it. Of the other public 
rooms the ball-room calls for notice on account of its 
large proportions. Its dimensions are 72ft. long, 
58ft. wide, and 18ft. high. There are no pillars 
supporting the roof, which is suspended from three 
bowstring lattice girders. The walls are decorated 
with Gebelin tapestry and the prevailing colour is 
Rose du Barri, which in so large a room makes the 
effect almost too overpowering. Space prevents us 
describing the smoking-room, restaurant, grill room, 
and the many other rooms set apart for reading and 
writing. Suffice it to say that no expense has been 
spared in their decoration, which, though it has in 
some few instances been overdone, is on the whole 
in excellent taste. 

A few further facts about this remarkable ship and 
we must close. The coal bunkers arranged along the 
side and in front of the stokeholds have a capacity 
of over 8500 tons. The rudder weighs 90 tons 
and turns on the rudder post on five pintles. The 
diameter of the rudder shaft is about 2ft. 6in. The 
stern post, made in two pieces of cast steel, was built 
by Fried. Krupp, of Essen, and weighs 110 tons. The 
launching weight including cradle was 27,000 tons. 





The weight of the hull without engines, boilers, and 
cargo is about 33,800 tons. F rahmi anti-rolling 
tanks, with 110,000 gallons of water, are fitted. 

Ventilation is provided by eighty ‘ Sirocco ’’ fans 
of from 1500 to 3000 cubic feet individual capacity per 
minute. The fans are coupled direct to electro-motors 
and their total capacity is about 200,000 cubic feet 
per minute. All ventilation channels connect in 
groups and are carried to air shafts which project over 
the deck in various places. The steerage is ventilated 
and heated by a thermo-tank installation. 

The Imperator was built in the Vulcan Company’s 
yard at Hamburg, and launched on May 23rd, 1912, 
by H.I.M. The German Emperor. She reached New 
York at 11.45 on Wednesday night. 

In conclusion we must express our thanks to the 
Hamburg-Amerika Line for its hospitality and for 
giving us the opportunity to see for ourselves its 
fine ship, which at the present time is the largest 
vessel afloat. We give, in a Supplement, some illus- 
trations of the ship herself and of some of the princi- 
pal apartments. 








FOURTH REPORT OF THE EXPLOSIONS IN 
MINES COMMITTEE. 

THE main object of the latest report issued by the 
Explosions in Mines Committee is to describe some 
of the phenomena which occur during the explosive 
combustion of mixtures of coal dust and air. 

In its opening remarks the Committee lays down 
the distinction which, it holds, exists between ** inflam- 
mation” and “explosion ”’ as applied to a coal dust 
mixture. In the case of a gaseous mixture the line 
of demarcation between inflammation and explosive 
combustion is indistinct, but with a mixture of coal 
dust and air it is possible and desirable to emphasise 
the difference. The “inflammation” of coal dust, 
at least of bituminous coal dust, occurs when the 
flame is propagated principally by the burning of the 
gases distilled from the dust. ‘‘ Explosive com- 
bustion,’”’ on the other hand, is said to occur when 
the combustible portion of each dust particle—that 
is to say, when the volatile matter and the fixed 
earbon—is burned as a whole. 

Fundamentally there does not appear to be any 
reason why a coal dust mixture should behave very 
differently from a gaseous mixture. The finer the 
dust the more nearly does the mixture approximate 
to a gas or vapour. The great difference between the 
size of a dust particle and that of a gaseous molecule 
should, however, be borne in mind. As the report 
puts it, “‘a dust particle floating among oxygen 
molecules might perhaps be compared to a balloon 
lashed by a storm of hailstones.” This comparison, 
it will be noticed, lays stress on a second important 
poifit of difference. Compared with the speed of the 
molecules that of the dust particle is inappreciable. 

The report then passes on to consider the propaga- 
tion of inflammation and the transition from inflam- 
mation to explosive combustion. Under the first 
of these headings it is pointed out that, given a pre- 
viously formed dust cloud of suitable density and 
suitable fineness of its particles, ignition of a suffi- 
cient volume of the cloud will result in the propaga- 
tion of inflammation through it. Ina mine, however, 
such a previously formed dust cloud does not neces- 
sarily exist awaiting some cause of ignition. In 
most cases the cause of inflammation has simultan- 
eously to produce the dust cloud. Flame and con- 
cussion are thus both necessary to produce anything 
more than a purely local inflammation. Beyond the 
region in which the dust cloud is formed by the 
concussion we are to suppose that the gallery is strewn 
with dust on the roadway and ledges. The inflamma- 
tion at first is local and is confined to the dust cloud 
raised by the concussion. _ Can it spread into the other 
regions of the mine where there are no dust clouds, 
where the dust is lying undisturbed ? 

Reflection and experiment on this question both 
answer yes. The initial inflammation spreads through- 
out the dust cloud and the gaseous products of com- 
bustion expand and push forward a column of air 
along the gallery. This column of air experiences 
resistance to its movement from the irregularities 
and obstructions in the gallery. It is compressed 
and swirls up the dust deposits. The advancing 
flame reaches the limit of the initial dust cloud and 
enters a region even better prepared for the propaga- 
tion of the inflammation, for the more the dust is 
disturbed and the greater the pressure of the air in 
which it is suspended the more rapidly will the 
inflammation spread through it. As the inflammation 
passes along the gallery its effect thus accumulates. 

Experimentally this matter was tested by Dr. 
Wheeler during the course of the work carried out 
at Altofts. The results of his investigations on the 
subject have not before been published, according to 
the report, and may therefore be here summarised. 
At a point 500ft. from the open end of the Altofte 
experimental gallery arrangements were made for 
projecting without concussion a naked gas flame into 
the interior. Commencing at this point and extend- 
ing 150ft. towards the open end a dust cloud was 
formed in the gallery just at the moment when the 
flame was projected into it. The dust cloud was 
created by letting fall the wooden shelves on which 
the dust was deposited. Beyond the cloud zone the 
remaining 350ft. were strewn with coal dust. Both 
here and in the cloud zone the quantity of dust used 





ee; 
was at the rate of 0-4 0z. per cubic foot of air space 
A current of air insufficient to disturb the quiescent 
dust was passed through the gallery during each 
experiment. 

Three experiments were made in this manner. In 
the first the flame penetrated only 50ft. into the still 
dust zone. In the two others it passed right through 
it and issued 115ft. from the open end into the air 
It would appear that an initial cloud zone of [50¢¢, 
in length is about the smallest which will produce 
this effect. Three experiments in which the cloud 
zone was only 100ft. long failed to produce propaga. 
tion into the still dust zone. % 

In discussing the question of the transition from 
inflammation to explosive combustion the Committee 
has again drawn upon the work done at Altofts fop 
the Mining Association. At a distance of 5v0ft 
from the open end of the gallery an igniter, consisting 
of an electrically fired cannon charged with 24 oz. 
of blasting powder, was placed. Coal dust ai the 
rate of 0-4 oz. per cubic foot of air space was deposited 
on the floor and shelves of the gallery between the 
igniter and the open end. Five automatic pressure 
recorders were disposed over this length, their dig. 
tances from the igniter being 250ft., 300ft., 35vit , 
400ft., and 450ft. respectively. The curves obtained 
from these instruments during a specific experiment 
are given in the report. The first indication of 
pressure received at each instrument is that due tv the 
concussion wave caused by the firing of the igniter, 
This wave, it is shown, travels along the gallery at 
about 1200ft. per second, the velocity, that is, of 
By making a separate experiment without the cust 
sound in air at ordinary temperature and _ pressure. 
it' was possible to determine what pressure was jro- 
duced at each manometer by the igniter alone and 
how long it took to pass. The curves obtained with 
the dust could thus be separated into two parts, 
namely, a preliminary part representing the effect of 
the concussion wave and a subsequent part repre 
senting the effect of the coal dust inflammation. 

Analysing the latter portions of the curves it is 
found that the maximum pressures recorded by the 
manometers situated at 250ft., 300ft., 350ft., and 
400ft. from the cannon are not very great, nor is 
there any sign of a sudden increase in pressure, 
Interpreted this means that at these points the com- 
bustion was largely of the nature of inflammation. 
The record of the fifth manometer, situated at 50ft, 
from the open end of the gallery, is, however, quite 
different in character. The increase of pressure is 
rapid and comparatively great. Thus one second 
after the igniter is fired the pressure at this manometer 
is 3lb. per square inch. At 1-055 seconds it is 8 |b. 
But during the immediately succeeding y;5 second 
the pressure rises from 8 lb. to no less than 
14 Ib. This shows a rate of increase of pressure 
of 1000 lb. per square inch per second, which 
rate is sufficiently great to be called explosive. 
During the next $5 second the pressure rises a fur- 
ther 2]lb. and from the maximum of 16 1b. thus 
obtained sinks to zero in less than y#, second. It is 
noticed that this sudden rise of pressure at manometer 
No. 5 causes a wave to travel back into the gallery, 
for immediately after it has occurred the curve of 
manometer No. 4 first, and then that of the others, 
3, 2, 1 in turn, all show “ peaks.’’ It is concluded 
from the data given that ‘‘ explosive combustion ” 
had taken the place of “inflammation” after the 
flame had travelled about 425ft. The transition 
appears to be well defined. It is characterised by a 
sudden rise of pressure, which takes place within a 
few feet of the gallery at one point in the travel of 
the flame. 

When the Altofts gallery was being used solely 
for the purpose of demonstrating the explosibility 
of coal dust and of convincing people of the fact, it 
was customary to make its interior approximate to 
that of a real mine gallery by fixing props, &c., inside 
it. During some of these demonstrations a record 
of the pressure developed was made. On occasion 
it would be found that as much as 50 Ib. per square 
inch would be recorded at a point only 225ft. from the 
igniter. We have seen above that with the gallery 
free from obstructions only 161]b. pressure was 
developed at the end of 450ft. and only 3 1b. or so 
at 250ft. Could this great discrepancy be due to the 
effect of the obstructions in the gallery ? 

The last section of the report now before us deals 
with this subject and makes it quite clear that the 
influence of constrictions in the gallery on the propa- 
gation of inflammation is very marked indeed. The 
systematic experiments conducted on this subject 
consisted of placing in the gallery one or more rings 
composed of an angle iron having a flange of 6in. 
This reduced the diameter of the gallery at the point 
from 7ft. 6in. to 6ft. 6in. and exposed a surface at 
right angles to the direction of the explosion of 11 
square feet for each ring. The igniter was placed 
400ft. from the open end. 

The first experiment was made with the gallery free 
from all constrictions. A slow inflammation only 
was obtained, as might have been expected, in light 
of the preceding experiments. A manometer placed 
50ft. from the open end recorded a maximum pres- 
sure of only 2lb. per square inch. A constriction 
was next placed at 200ft. from the igniter. The 
maximum pressure recorded by the manometer rose 
to 10-51lb. A second constriction was added at 
250ft. from the igniter. The pressure rose to 21 Ib. 
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\ third constriction at 300ft. gave a pressure of 55 lb. 
With the addition of each constriction the maximum 
pressure developed thus became greater. It was also 
noticed that the time elapsing between the firing of 
the igniter and the attainment of, that maximum 
essure got progressively shorter. 

The report does not discuss the theory of con- 
rictions and their augmentation of the intensity 
of gascous and coal dust explosions. It is pointed 
out, however, that the effect of such constrictions in 
the gallery and presuiiably of obstructions in the 
roadway of a mine is not necessarily to increase the 
ultimate violence of which a coal dust explosion is 
capable, but to enable it to obtain violent proportions 
at w much earlier period than it would do in a smooth 
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MODERN CONVERTING MACHINERY. 
No. I1.* 


Sour of the methods of regulating the voltage of 
rotaries are ingenious. The most obvious way of 
doing this is to use transformers with secondary 
tappings, and to employ switches for connecting 
tappings of different voltages to the slip rings. This 
is an unsatisfactory method for several reasons. The 
regulating switches are cumbersome ; and they must be 
carefully designed or bad areing will occur at the 
contacts, even When comparatively small currents are 
dealt with. What is more, they change the pressure 
in abrupt jumps, so that altogether the best thing to 
do is to dismiss this method at once. As a matter of 
fact, it is seldom if ever used in this country, or 
indeed in any other country where people are in the 
habit of making use of the best things available. 
Tappings are often provided on the high tension side 
for adjusting the transformer voltage at the outset, 
but that is another matter. Separate boosting trans- 
foriners With secondary tappings have been employed. 
The primaries are connected across the alternating 
and the secondaries in series with the 
They assist or oppose the main secondary 
voltage. This means that only a few tappings 
may needed, but the method antiquated 
and troublesome. It is not at all evident at first 
sight how regulation can be obtained without 
some contrivance of this sort, because as shown last 
week, the pressure at the direct-current brushes is 
dependent on that at the slip rings. Yet it often 
happens in practice that all the regulation desired 
is obtained without the use of special regulating 
devices. All that is necessary is either to employ 
transformers with more reactance than usual, or to 
connect reactance coils in the alternating-current | 
circuit, and then the rotary regulates in very much 
the same manner as a continuous-current dynamo. 
The pressure responds to variations in the field 
strength. It is not possible to obtain anything like 
so great a change as can be secured with a dynamo, 
for if sufficient resistance be inserted in the field 
circuit of a generator the pressure can be lowered 
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from the maximum value to zero. Still, this re- |, 

. . . | 
actance method, as it is called, meets ordinary re- 
quirements, 


The principle is based on the fact that a rotary 
is a form of synchronous motor. A machine of this 
type can always be made to draw a lagging or leading 
current. It depends simply on the field strength. 
This property of the synchronous motor is well 
known to electrical engineers. It has been dealt 
with in these columns on more than one occasion. 
Therefore it will suftice to say that there is one 
particular value of the field current which causes the 
rotary to work at unity power factor. Any diminu- 
tion in this current will immediately have the effect of 
inaking the alternating current lag behind the pressure. 
Any increase above the amount which gives unity 
power factor will cause the current to lead on the 
pressure. Hence, it is perfectly certain that if 
issisting series turns are placed on the field magnets 
the current passing into the armature at the slip 
rings can and will lead when the rotary is dealing 
with heavy loads. It is equally certain that, if the 
field due to the series turns opposes that of the shunt 
windings, then, when the load ‘is heavy, the current 
will lag. Having pointed to this property of the 
rotary converter it remains to show how a lagging 
or leading current can influence the voltage. Briefly, 
the explanation is this :—-When the current leads on 
the pressure the electromotive force of self-induction 
combines with the voltage of the transformers in 
such a manner as to increase the pressure at the slip 
rings. When the current lags the two voltages 
combine so as to produce a drop in_ pressure. 
Evidently, then, the volts at the slip rings alter 
with the load. 

_ But this explanation is not adequate. Something 
In the nature of a vector diagram is needed. Let it 
be assumed then that the line O P—Fig. 7 —repre- 
sents the transformer voltage, and O R the reactance 
pressure which is produced by the current O C, passing 
through the transformer and reactance coil if one 
be provided. There is always a difference in phase 
‘1 90 deg. between the current and reactance drop. 
Che resultant voltage—i.e., that at the slip rings— 
' the vectorial sum of OR and OP. It is represented 
»y the line OS. Here the current is lagging behind 
OS. In Fig. 8 it is in phase with OS. In Fig. 9 
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it leads on OS, ‘These diagrams indicate that the 
pressure OS must change when the power factor 
alters if a reactance voltage such as O R be present. 
There is an appreciable difference in the length of the 
line OS in the three cases. Two things are to be 
noted about this system of voltage regulation. One 
is that the machine cannot possibly work exactly 
at unity power factor and regulate at the same time, 
and the other that there is a limit to the variation 
which can be secured. Generally speaking, some 
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other system is resorted to when a pressure range 
exceeding 10 or 15 per cent. is desired. But although 
this method of voltage control is based on a changing 
power factor, it should not be supposed that rotary 
converters load up the alternating mains with wattless 
currents. On the contrary, they often have a good 
effect upon the power factor of the system as a whole. 
For when a machine draws leading currents it has 
the effect of neutralising the detrimental influence 
other machines, such as induction motors, which 
draw lagging currents. 

To maintain constant direct-current voltage from 


| by the 


This means that the converter will 


and full load. 


| work at the best possible efficiency, and consequently 


with @ minimum amount of heating. Of course, 
the ordinary ammeter does not show whether the 
current is lagging or leading, but it is easy to ascertain 
whether it lags when the machine is working at no 


| load, for if the field current is weakened the main 


current will increase, if it was previously lagging 
behind the pressure. This so-called reactance method 
of controlling the voltage is employed in a great 
number of instances, and it has been found to answer 
the purpose admirably. 

But boosters are used when rotaries work under 
exceptional conditions. They are placed between 
the armature and slip rings, as shown in Fig. 10. 
They can assist or oppose the pressure of the traus- 
formers. The machine illustrated is a typical example 
of a B.T.H. six-phase machine. The booster is 
really a small polyphase alternator. Evidently it 
must have the same number of poles as the rotary 
itself. Any pressure variation can be secured by 
using these boosters. What is more, the power factor 
can be maintained at unity irrespective of the load 
or direct-current voltage ; or, if necessary, the current 
can always lead. This is directly attributable to the 
fact that there are two distinct fields, that of the 
converter itself and that of the booster. Power 
factor can be controlled by the former and voltage 
latter. The provision of an alternating- 
current booster increases the cost of the sub-station 
equipment, but under certain conditions, for 
instance, when it is necessary to run machines on 
traction and lighting systems of different pressures, 
the employment of a booster is justifiable. Certain 
it is that the booster is a very useful adjunct and is 
often the means of enabling rotaries to be used under 
conditions which could not be met by the rotary 
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no load to full load with a steady alternating-current 
supply voltage very little change in the power 
factor is necessary. The only time that a rotary 
converter need draw lagging currents is when it is 
working on the lower voltages. Even then the watt- 
less component is not great so that the power factor 
of the system as a whole is quite good and com- 
mendable. The voltage of the transformers can 
usually be chosen so that under normal conditions 
the machine works at unity power factor or takes 
current leading on the working pressure. 

In all cases it is at least necessary to compensate for 
internal resistance drop, and in some instances a change 
in the voltage is necessary. When this reactance 
method of control is used a “flat compounded ” 
rotary can either run with approximately 30 per 
cent. lagging current at no load and unity power 
factor at full load, or at unity power factor at no 
load and 30 per cent. leading current at full load. 
Rotaries work at highest efficiency and with the lowest 
heating at unity power factor. Therefore it is advis- 
able to adjust matters so that the correct con- 
tinuous-current voltage is obtained at unity power 
factor somewhere between three-quarter and full 
load. 

If with correct alternating voltage and unity power 
factor the continuous-current voltage at full load is 
insufficient, the field current of the machine should 
not be increased to secure the pressure required, 
but the high-tension tappings should be changed so 
that a higher alternating pressure is applied to the 
slip rings. The setting recommended by the British 
Thomson-Houston Company for a rotary, which is to 
run on constant voltage from no load to full load, is 
from 25 to 30 per cent. lagging current at no load 
and unity power factor between three-quarter load 


Fig. 10—ROTARY CONVERTER WITH BOOSTER 


in its simplest form. Some other less efficient machine 
would have to be employed. 

Induction regulators can be connected in series 
with the rotary and transformers. These also 
enable the direct-current pressure to be varied 
within wide limits, but the rotary booster has gained 
more prominence. ‘The induction regulator is essen- 
tially a transformer with a movable element. Fig. 11 
is an elementary diagram showing the general principle 
of the induction regulator as constructed by Cowans, 
Limited, of Manchester. The movable element has 
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a winding which is connected across the mains, whilst 
the fixed winding is in series with the main trans- 
formers and rotary converter. On the right of the 
diagram the movable element is shown placed in the 
position which gives the maximum boost. But 
when it is turned through 180 deg. the pressure of the 
regulator falls to zero. A single-phase regulator is 
shown for the sake of simplicity, and in this par- 
ticular type some series turns are wound on the 
movable element ; but all induction regulators are 
not constructed on this principle. When the re- 
volving core is in the position shown on the left, the 
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voltage at the slip rings is the same as that at the 
terminals of the transformers. 
In practice these induction regulators have a stator 
resembling that of an induction motor, and the 
complete apparatus is placed inside a case. Regu- 
lators of this description enable the power factor to 
be adjusted irrespective of the voltage and load. 
So far as operation is concerned, they present all the 
advantages of the rotary booster. It is claimed 
by the British Thomson-Houston Company, however, 
that the rotary booster is slightly more efficient than 
the induction regulator, and that the former is also 
somewhat less expensive. Apart from this, the 
combined booster and rotary makes a very com- 
pact set, as the illustration, Fig. 10, shows. Further- 
more, the booster is easily controlled by a small 
regulating rheostat placed on the main switchboard. 
The split-pole rotary is now sometimes employed. 
Mr. Woodbridge first introduced this machine in 
America. It is now being manufactured in this 
country by the British Thomson-Houston Company. 
A lengthy description of the principle need not be 
given, for this type of machine has already been 
dealt with in THe ENGINEER. The poles of this 
converter are made in two or three parts. The former 
construction is adopted by the British Thomson- 
Houston Company because it has been proved much 
more satisfactory than the other type. Up to the 
present this system of control is confined to 25-cycle 
machines. It is suitable for giving a 25 per cent. 
range on the direct-current side with constant pressure 
at the slip rings ; or, if the direct-current voltage be 


























Fig. 12—FIELD FRAME FOR S&PLIT-POLE CONVERTER 


maintained constant, then a 25 per cent. variation 
on the alternating current side can be allowed for. 
The field structure of a two-part split-pole machine 
is shown in Fig. 12. The small poles placed near to 
the main magnets are the regulating poles. These 
auxiliary poles can be excited in either direction. They 
can become south or north poles. Now, the direct- 
current voltage between the brushes is proportional 
to the algebraic sum of the fluxes produced by the 
main and regulating poles. But the alternating 
voltage between the slip rings is not proportional to 
the algebraic sum of the fluxes, because they are 
displaced nearly 90 deg. It is equal to the vectorial 
sum of the alternating electromotive forces produced 
by the two fluxes. 

Machines of this kind are designed so that the 
algebraic sum of the fluxes can be varied considerably 
without altering the vectorial sum of the alternating 
electromotive forces generated by the two fluxes. 
Certain it is that the maximum direct-current electro- 
motive force will be produced when the regulating poles 
are excited in the same direction as the main poles next 
to them. It is equally certain that this voltage will 
be at its lowest value when the regulating poles are 
excited in the opposite direction to the main poles. 
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Fig. 13—VOLTAGE DIAGRAMS 


The diagrams, Fig. 13, explain this clearly. Suppose 
the line OM represents the direct-current pressure 
produced by the main pole and M A that set up by the 
regulating poles. Then O Ais the resultant direct cur- 
rent pressure when the regulating poles are assisting and 
opposing, as shown on the left and right respectively. 
Now, the line O M can also represent the alternating 
voltage produced by the main pole, and M A, the alter- 
- nating voltage produced by the auxiliary pole. The 
alternating voltage, it is to be remembered, is always 
a fixed proportion of the other voltage, each set of 
poles being considered separately. From what has 
been said the vector M A, must be added vectorially 
to O M, for we are now supposing that these represent 
alternating voltages. 


practically the same in both cases. Hence it is current and therefore, on the whole, the commutating 
evident from these diagrams that the direct-current | properties are good. — : 

voltage can be varied between wide limits without From the standpoint of commutation the rotap 
any change taking place in the pressure at the slip | may be regarded as a direct-current generator with 
rings*In common with the booster method the | compensating windings spread over the poles, 
unity power factor can be obtained under all con- Rotary converters can be used for balancing three. 
ditions of load and voltage. There is every appear-| wire systems. The k diagram | Fig. 15, which also 
ance of this type of rotary making great headway. appeared in our last issue, indicates how the connec. 
At any rate, it’ provides a simple and cheap method | tions should be made. Here the secondary winding 
of obtaining a fairly wide pressure variation, and | of the transformer lettered A5B—AIS is shown con. 
possesses all the advantages of the booster method | nected across the positive and negative brushes, 
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Fig. 14—HEATING CURVES 


machines will not introduce disturbing effects on the 
system. 

. The principal methods of regulating the voltage 
of rotaries have now been considered. Subsequently 
we propose to deal with the question of starting these 
machines, but there are one or two things that should 
be considered before entering upon this branch of the 
subject. The most interesting point about a rotary is 
the way in which the alternating and continuous 
currents cancel one another which results in the con- 
ductors being of small cross section for a given output. 
It also reduces the amount of heating. Furthermore, 
these overlapping currents have a neutralising effect on 
armature reaction. The resultant current ina rotary is 
approximately the difference between the direct and 
alternating currents, and it decreases with the number 
of phases up to a maximum of six. It is for this reason 
that most modern rotaries are fitted with six slip 
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rings. This not only makes the machine 
cooler and have a high overload capacity, but it also 
improves the efficiency. The heating increases with 
decreasing power factor. Fig. 14 gives the heating 
factors of single, two, three and six-phase rotaries 
when working on power factors ranging between 
unity and 90 percent. The heating factor is the ratio 
between the C* R losses when the machine is operating 
as a converter and those which occur when it is running 
as a direct-current generator, the direct-current out- 
put being the same in both cases. In the ordinary 
direct-current generator the armature produces a 
magneto motive force at right angles to the main 


pole and produces a flux in the commutating zone, 
which hinders good commutation. But in the case 
of a rotary converter the reaction due to the alter- 





The resultant is O A;. The length of this line is 


nating current balances that set up by the direct 


work | 


field structure, which distorts the field under the main | 


so far as the question of power factor is concerned. Therefore the centre of the winding is at a potential 
Evidently there are two distinct field systems to work | corresponding to half that across the direct -current 
with, and therein lies-the advantage of the system. 
At first sight these additional poles would appear to | sure decreases and reverses, but the centre part of the 
interfere with the wave shape. But, as a matter of transformer secondary always remains at & potential 
fact, the manufacturers guarantee that the voltage | halfway between the positive and negative sides of the 
practically conforms with a sine wave, and that the system. Hence, if this point on the secondary winding 


brushes, As the armature rotates the alternating pres. 


| is connected to the natural conductor of the direct. 
| current system the rotary will tend to maintain constant 
| pressure between the two sides of the system. If, for 
example, a load be connected between the positive 
| and neutral only, the current will return by way of the 

neutral connection and will divide at the transformer, 
| half passing through one side of the secondary wind. 
|ing and half through the cther side, and finally flow 

through the armature windings to the positive brush, 
| Evidently this out-of-balance current on one side of 
| the system produces a small drop in pressure and t here. 
fore the voltage on the loaded side will be slightly 
| decreased. 

But it is not to be forgotten that there are three 
| secondary windings, because with six-phase rotaries 
| three transformers are used, and, remembering also 

that the centre parts on each secondary are at the 
same potential, it is perfectly certain that all these 
points can be joined together as shown in the diagram. 
As a matter of fact, the neutral switch in this illustra- 
tion is open, but it is obvious that all the centre points 
on the secondaries are connected to a single point 
when it is closed. Consequently the out-of-balance 
current has no fewer than six paths to return to the 
armature which, of course, means that the ( R 
| drop is very much lower than when there are less 
paths. That is perfectly obvious. 

Rotary converters’ built by the British Thomson- 
Houston Company are said to balance the voltage on 
the two sides of a three-wire system remarkably well. 
When 25 per cent. of the full load current is passing 

| through the neutral cable the difference in pressure 
| between the positive and neutral and negative and 
neutral wires has been found to be less than -5 per 
cent. of that at the terminals of the rotary, the latter 
being a 150-kilowatt machine. Better results are 
said to have been obtained with larger rotaries. 
| Sometimes boosters are connected in series with the 
| neutral cable, but we shall deal with this matter later. 
| Experience has shown that the heating of the arma- 
ture does not increase to any marked extent when the 
| rotaries are used for balancing a three-wire system. 
When employed for this purpose the commutating 
| poles of rotaries are divided into two separate sets 
that is to say, half the poles are connected in circuit 
with the positive side of the system and the other half 
in circuit with the negative side. 
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Fig. 1S--CONNECTIONS FOR ROTARY CONVERTER 


From this it might be supposed that when compound 
|rotaries are employed for balancing purposes it is 
| customary to split the series winding in the same 
manner, but although slightly better regulation cai 
| certainly be obtained by adopting this practice, it is 
| to be remembered that this involves the use of positive 
| and negative equalising connections. 








Accorp1na to Electrical Engineering, the working of 
the G.B. surface contact system at Lincoln for 1912-13 
| again shows satisfactory results, the total expenses pcr 
| car-mile run being 6d., compared with 6.05d. in the pre- 
| vious twelve months, and 6.22d. for the Lorrain system 
| of Wolverhampton-for 1912. Compared with the average 
working costs of seventy-nine other municipal tramways 
operating on the overhead system for 1912, the Lincoln 
figure is 6d. against 6.54d. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE ASSOUAN DAM, 


§ie,—In your paper of May 9th is a criticism of my first letter 
“tho Assouan Dam, to which I send the following reply :— 
"Mr. McClure says that the widened portion of the dam is 
verywhere founded on “‘ hard igneous rock.” As a matter of | 
jak the widened portion 1s a, founded on the talus, but | 
all along the portion where it has settled and cracked it is founded | 
stuff which is extraordinarily friable and more like coarse- | 
peer send in places than rock. So soft is the rock here that 
~ original dam in this reach was provided with numerous 
weep-holes to relieve the water pressure. That the water was 
travelling in the way I described in my letter published by you 
on the 16th May is confirmed by Mr. McClure saying that the | 
water showed itself “high up on the wall,” ¢.e., along the | 
roughly horizontal line which was the boundary between the 
new work which had settled and the part supported by the old 
work, which had not settled as shown on the section. If the 
foundations here had been on solid rock, we should never have 
geen the level of the foundation steadily lowered on paper on the 
Government plans between 1908 and 1913. The work was 
built in 1908, and the report of 1908 shows the foundation as in 
(1). The report for 1909 does the same. The report for 1910 
shows it as in (2). The report for 1911 (published in May, 1913) 
shows it as in (3). There is a difference of 4 m. at the outer edge. 
Oj all the futile ways of ats beter a work this is the most 
futile. 1t is even more futile than raking out the joints, making 
the leaks run inside and covering them over with false pointing. 
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In your paper of the 6th June Mr. R. Williams, of Alexandria, 
who visited the dam in May, says he saw no leaks to speak of. 
The wonder is he saw any at all. In April the face was stone 
dry. If in the intervening month some insignificant leaks have 
disclosed themselves it is all the more imperative to throw up 
a stout earthen bank on the up-stream side and staunch every- 
thing. I urged this bank on the authorities in 1902, again in 
March, 1912, and in my two letters of the 25th April and 16th 
May. It is the solution of the difficulty for this particular part 
of the dam. Now, if Mr. Williams had been a doctor and 
taken a stethoscope with him he might have heard the water 
trickling under the false pointing. To see it with the naked eye 
was out of the question. W. WILtcocks. 

Royal Societies’ Club, London, 

May 16th. 


ROTARY PUMPS. 


Siz,—-In your issue of last week there is @ description of a 
rotary pump by Mons. Ch. Monin, from Le Génie Civil, Rotary 
pumps and engines and perpettal motion are apparently closel 
related, as their recrudescence in various forms is us Mec f 
I had an attack of the rotary pump illness some twenty years | 
ago, and I enclose you three blue prints from drawings made 
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at that time, which will show the form the complaint took.* I | 
pr to have forestalled M. Ch. Monin’s idea by that length of 
~ as you will see the principle of action is the same. The 
iflerences are that in mine I proposed to make the middle 
revolving chamber in ball form, so that it was by this means 
prog to fit two glands to prevent any leakage round the ball. | 
also made the pump double acting with only one piston by 
ete the excentric or cam in the opposite direction to the 
re rd a “ Jack-in-the-box ” motion. The action of the piston 
ch Telation to the ball and to the two suction and two delivery 
rome is easily traced from the set of diagrams. 
Pn <e! having visions of pumping the Thames and all other 
a : ty by my new pump, finally came to the conclusion 
a, 108 difficulty of lubricating the internal excentric, where 
dea decent lift the pressure would be heavy, was fatal to the 
Fee. 2 Possibly M. Ch. Monin has got over this or finds no 
s - However, my claim to the principle is previous to his. 
raphe same time, so many rotary pumps have been evolved that 
My 1 possible someone has been previous to me. 
ieoaas whole working life has been devoted to the design and 
onstruction of centrifugal pumps, and I am firmly of the opinion 


* [We reproduce one.—ED. THE E.] 
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that unless the conditions are very special, whatever a rotary 
pump can do a centrifugal pump can perform in an altogether 
superior way, although some buyers seem to think because there 
is “ more of it” that they do well to select a rotary. 

Lincoln, June 16th. E. W. SarGEanr. 





Srr,—I am interested in seeing that one of the old forms of 
rotary pumps is being revived again in France—see page 639 
of your last number. I don’t suppose it is possible, now, to 
invent @ new arrangement. Their name must already be legion. 

Is it not sometimes forgotten that these so-called rotary 
engines are not really rotaries at all, but reciprocating engines 
parading as rotaries? The pump you illustrate is a rotating 
engine of the Gnome form, having two single-acting cylinders 
instead of several, and an excentric in place of a crank shaft. 
Reuleaux, I fancy, was the first to make this clear, and though his 
book ought to be known to all engineers, in Kennedy’s transla- 
tion, “‘ Kinematics of Machinery,” if not, in the original, it may 
be worth while for the sake of your younger readers, who, if they 
are inventors at all, will spend hours wrestling with the fascinat- 
ing problem of the rotary engine, and ought, therefore, to know 
all about it, to explain why this is. 

The engine you show may be drawn thus :—If the crank shaft 


IE 


is free to revolve then the engine works like an ordinary single 
acting vis-a-vis engine. If, on the other hand, the crank shaft 
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is held whilst the cylinders are left free, then the cylinders revolve 
round the crank shaft. The first transformation is then com- 
plete. The second takes place as follows :—Bearings are neces- 
sary to allow the crank case and cylinder to move. They are 
really hollow trunnions with the fixed crank shaft passing through 
them. Let us make the trunnions so big that they swallow the 
whole engine, and we get this: the second transformation. The 




















cylinder covers disappear and their place is taken by the “ trun- 
nion brasses.’”” The next step is to replace the crank by an 
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BALL PUMP 


excentric, and when the connecting rods are removed the engine 
or pump becomes exactly like the one illustrated last week. I 
have not dealt with the form of the pistons; it is immaterial 
whether they are round or rectangular, nor with valve openings. 
In the original form, sketch 1, the ports would be in the 
trunnion. When theftrunnions are enlarged so as to embrace 
the whole engine the ports still remain in them. 

I have not touched upon all the minor changes, as my only 
object is to show that this so-called rotary pump is really a 
reciprocating pump with rotating cylinders. Prior Lien. 





PROPOSED BRITISH GENERAL ENGINEERING 
STAFF ASSOCIATION. 


Srr,—Many of your readers may be glad to learn that it is 
proposed to form a-new-and,separate association for the mutual 
protection of engineers. So far, indeed, the movement has met 
with every encouragement. Those representative gentlemen 
who have most keenly considered its inception are now hoping 
for general] support. 

You may recollect that a recent correspondent referred in the 
Electrical Reviw to the “Trust” which, it would appear, has 





been formed already by the large engineering employers. It 
was suggested that this powerful body has as one of its main 
objectives :—The prevention of an engineer—who may have 
displeased those in authority—-from obtaining employment in 
any constituent firm; the regulation of interchange of staff, 
should an engineer endeavour te improve his position; the 
extension of the hours of staff employment; the reduction in 
holidays, with the abolition of payment for that period ; and 
the general lowering of the status of engineers. 

Such charges are, of course, most serious, and may or may not 
be disproved. The certainty is that manufacturers, being 
primarily concerned with profit-making, could mutually deem 
it to their monetary advantage to impose such conditions upon 
the members of their respective stafis. And it must also be 
admitted that, without organisation, the position of these engi- 
neers is a perfectly helpless one. 

This latter fact is demonstrated once more by the result of 
a recent dispute between the directorate and staff of one of the 
principal engineering companies. Into the offices of this com- 
pany has been introduced a system to which a large proportion 
of the staff openly objected. The outcome at best may be 
simply a formal “ staff protest,” directed to the board and 
summarised as below :—‘* Whilst reluctantly accepting the 
uncompromising ruling of the directorate, we regretfully enter 
this our deliberate protest against the enforcement of a system 
which impairs that cordial relationship hitherto existing between 
the management and the staff.” 

The position is surely one of failure—dismal and undignified. 
Yet little other than this was expected. Most of us feel that it 
is almost futile to insist upon the maintenance of our professional 
status at present. We lack the support of an association which 
would re nt the engineering staff throughout the country 
as a whole. 

It is proposed that membership of such an institution should 
be opened to all engir hanical, civil, electrical, &c. 
The official committee of the association will undoubtediy 
confirm that decision later. The widespread conclusion of. the 
moment is that the new association itself is an absolute necessity, 
especially as the existing institutions—the Institution of Civil 
Engineers, Institution of Mechanical Engineers, and the Institu- 
tion of Electrical Engineers—are concerned solely with the pur- 
pose of promoting and furthering the technical aspects of engi- 
neering. 

The aims of the suggested federation are practically obvious. 
One need merely say, therefo.e, that its members would co- 
operate for the maintenance and furtheraice of their economic 
and social interests. And this object could perhaps be attained 
as follows :— 

(a) By the study of social-economic questions and by the 
development of the spirit of unity ; 

(6) Through the medium of statistical information and 
extensive inquiries into existing conditions of employment— 
including remuneration—with a view to their regulation ; 

(c) By the systematic airing of grievances in the Press ; 

(d) By means of monetary assistance to members ; 

(e) By the aid of vacancy lists ; 

(f) By means of free advice in law cases of professional interest, 
with partial or total assist in defi 3 

(g) By free advice in connection with patents ; 

(hk) By influencing the framing of laws, in so far as they con- 
cern members of the association ; and 

(i) By means of local branches of the association. 

Such, of course, are mainly the aims of the German Bund der 
Technisch-industriellen Beamten. In fact, those who are 
interested will find the current report of that society most 
instructive. It readily convinces one that co-operation alone 
is of mutual advantage. As an instance of its utility. during 
1912—the year on which the report is based—the German 
institution concerned itself with almost every kind of legal 
action. Such actions were fought mainly with the object of 
eliminating inferior working conditions, systematic overtime 
without extra remuneration, and adverse clauses in contracts, 
and of procuring employment references and salaries wrongfully 
withheld, &c. And no less than 70 per cent. of these “ defensive 
actions ” and 85 per cent. of the “ actions for improvements ”’ 
appear to have been successful. 

It is hoped that the proposed British association will soon be 
established on equally progressive lines, and that its work will 
ensure its rapid growth. As many as two hundred and fifty 
members of the staff of one firm alone have already signified 
their approval of the society, and reports from various quarters 
are similarly gratifying. The engineers attached to the largest 
companies are specially in favour of the movement. 

Meanwhile, each gentleman who is interested, or each intend- 
ing member, is kindly requested to send his name, with that of 
his employer, to the undersigned, supplemented by any sug- 
gestions he may care to offer. Every communication will, of 
course, be treated as perfectly confidential and private. It is 
also important that the association should be given as much 
publicity as possible. L. H. FLETCHER, 

Hon. Acting Secretary, Proposed Association. 

31, Victoria-street, London, E.C., 

June 16th. 











VALUATION OF MACHINERY. 

Str,—Would any reader express an opinion on what is a 
fair and reasonable method of determining the value of 
machinery or other fixed plant between a free seller and a free 
buyer ? Suppose the original cost of similar machines, as 
contained in the list, is known, as well as the age of the several 
items to be valued for sale, and applying a reasonable rate of 
depreciation over the period it is found that the value by this 
method is practically nil, yet it might be apparent that the life 
of the machines appeared good for afew years more. Should the 
value therefore be a scrap one, or should one consider that the 
life of the machine has been misjudged, and the value should, 
instead, be representative of the remaining life of the machine 
as a capable unit, even although its design and type may have 
been superseded by a more modern one, ¢.e., provided the type 
is still capable of producing at a profit. 


June 17th. MACHINERY. 





SIGNS AT CROSSING ROADS. 

Sir,—I am glad to see the subject of crossing roads is being 
taken up. You speak of the necessity of lighting the signs at 
night. I think there is no need for this. All motor headlights 
cast their beams a long distance before them. I have often seen 
the light of an approaching motor on the hedges and trees some 
time before the lamps came into sight, when the motor itself was 
hidden from view by @ curve or a dip in the road. I think 
there is less chance of a collision between two motors at night 
than in the day-time, provided they have good headlights. 

Joun Henry KNIGHT. 

Farnham, June 15th. 

[Mr. Knight has forgotten that motor cars are not the only 
vehicles that will be guided by the signs.—Ed. THE E.] 








TRRIGATION In S1aM.—The great Siamese irrigation scheme— 
the Anthong Dam—which has been sanctioned by the King, 
provides for the building of a dam at Anthong, so that the water 
will flow into two canals on each bank. These will form arteries 
from which the whole system of irrigation will be fed. This 
will not be a mere canal system, but one whereby the water will 
actually overflow, thus making the present waste and high lands 
fit for cultivation, and supply cultivated lands in time of drought, 
irrespective of rainfall. ‘The probable expenditure on the scheme 
will be in the neighbourhood of two or three million pounds 
sterling. 
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NEW LOCOMOTIVES FOR THE DENVER AND 
RIO GRANDE RAILROAD. 


THe Denver and Rio Grande Railroad has recently 
placed in service twenty locomotives, built by the Baldwin 
Locomotive Works. Six of these engines are of the 
* Pacific ” type, and are for passenger service, while the 
remaining fourteen, which are of the “‘ Mikado ”’ type, are 
for freight service. They were built to meet severe operat- 
ing conditions, as the line has gradients of 4 per cent. and 
curves of 16 deg. Both classes are equipped with super- 
heaters of the Schmidt type. 

The “ Pacific” type locomotives—shown above—are 
specially proportioned for heavy, medium speed service. 
The tractive force which they develop is given as being 
41,300 Ib., the ratio of adhesion being 3.9. We under- 
stand that the steaming capacity of these engines is high 
and that the drop in tractive force, with an increase in 
speed, is consequently comparatively slow. The ratio 
of adhesion will be less than 5 at speeds up to 20 miles per 
hour; so that when working over heavy gradients the 
adhesion weight should be fully utilised. At the same time 
the boiler provides 292 square feet of equivalent heating 
surface per cubic foot of cylinder volume, which is as 
much, say the builders of these engines, as is found in 
many successful high-speed locomotives. We may say 
that the “equivalent heating surface” is obtained by 
adding the heating surfaces in the tubes and fire-box 
together and adding to the figure thus obtained one and 
a-half times the superheater area. This design of engine 
has, we understand, shown a high steaming and hauling 
capacity for a locomotive of this type with a weight 
limitation of 55,000 lb.—nearly 25 tons—per axle. 

The “‘ Mikado”’ type locomotives, shown also above, have 
63in. wheels, and they are said to exert a tractive force of 
50,200 lb.—nearly 23 tons—with a ratio of adhesion of 
4.08. The boiler provides 248 square feet of equivalent 
heating surface per cubic foot of cylinder volume, which is 
considered ample for a locomotive of this type. 

Both types of locomotives have wagon-top boilers, 
with radially stayed fire-boxes. The crown sheet is so 
sloped as to be approximately parallel with the water 
level when descending a 4 per cent. gradient, and the ver- 
tical distance between the crown and outside shell at the 
forward end of the furnace is 28in. This, in combination | 
with a dome 18in. in height, is sufficient to keep the throttle | 
well above the water line when the engine is descending | 
steep gradients. ; 


PACIFIC TYPE 


The following is a list of the leading particulars of these 
two engines :— 


Gauge 
Cylinders 
Valves 


Boiler— 


Type .. 

Material 

Diameter .. .. 
Thickness of shee‘s 
Working pressure 
ear 
Staying 


Fire-box— 


Material 
Length 
Width 
Depth, front 
Depth, back 


Thickness of sheets : 


Sides 
Back 
Crown 
Tube 


Water space 


Front .. 
Sides 
Back 


Tubes- 


Material 
Diameter 
Thickness 


Number 
Length 


Heating surface 


Fire-box 
Tubes .. 
Total 


Grate area 
Driving wheels 


Diameter, outside 
Diameter, centre 
Journals— 

Main .. 

Others .. 


Engine and truck wheels— 


Diameter, front. . 
Journals .. .. 
Diameter, back .. 
Journals “s 


| Wheel base- 


Total engine ‘ ~ 
Total engine and 
tender ; 


Pacific ” type. 
No. 1003. 
4ft. 84in. 

26in. by 26in. 

Balanced piston 


Wagon-top 
Steel 
76in. 

jin. and |iin. 
185 Ib. 
Soft coal 
Radial 


Steel 
108in, 
S4in 





5in. 
4hin. 
4hin. 


Steel 
5hin. and 2}in 
5tin., No. 9 W.G. 
2tin., No. 11 W.G. 


20f 
234 square feet 
3263 syuare fect 
97 square fect 
52 square feet 






67in. 
60in, 


lin. by 12in. 
104in. by 12in. 


34in. 
64in. by 12in. 
2in. 
&hin. by 14in. 
12ft. 6in. 
12ft. 6in. 
33ft. 8in. 
65ft, Gin, * 





LOCOMOTIVE 


“* Mikado ”’ type 
No, 1212. 
4it. 84in. 

27in. by 30in. 

Balanced piston 


Wagon-top 
Steel 
78in.! 

jin., /Zin., and jin 
170 Ib. 
Soft coal 
Radial 


Steel 
108in. 
S4in. 
83hin. 

72in, 





gin. 
jin. 
iin. 


din. 


Sin. 
4hin. 
44in. 


Steel 
54in. and 2}in 
5hin., No. 9 W.G. 
2}in., No. 11 W.G. 


“din., 32: 2tin., 200 Shin., 36; 2}in., 205 
20ft. 20ft. 


234 square fect 

3414 square feet 

3648 square feet 
63 square feet 


63in. 
56in. 
10hin. by 13in. 
lin. by 13in. 
34din. 
6in. by 12in. 
42in. 
8in. by 14in. 
16ft. 6in. 
16ft. 6in. 
34ft. 9in. 


66ft, 7jin, 





Weight 
On driving wheels 
On truck, front .. 
On truck, back .. 
Total engine 


160,640 Ib, 
50,800 Ib. 21,300 Ib 
49,640 Ib. 42,700 I) 
261,080 Ib, 276,000 Ib. 


212,000 Ib. 





Total engine = and 
tender, about... 430,000 Ib. 425,000 Ib. 
Tender— | - 
Wheels, number ie 8 8 
Wheels, diameter 34in. 34in 
Journals a 6in. by 1lin. 5hin. by 10in 


8000 gallons 
14 tons 
Freight 
Engine fitted with 
Schmidt superheater 
surface = 844 sy. ft 


9000 gallons 
14 tons 
Passenger 
Engine fitted with 
Schmidt superheater 
surface = 778 sq. ft. 


Tank capacity 
Fuel capacity 
Service 


All these locomotives are equipped with I6in. piston 
valves, which are driven by Walschaerts’ gear, and are 
set with a lead of }in. Vacuum and by-pass valves are 
provided, and in addition the passenger locomotives have 
a pressure relief valve: in each cylinder head. The Le 
Chatelier water brake is also applied to the cylinders of 
the passenger engines. This device is of value when 
descending steep gradients, as it is an aid in controlling 
the train and relieves the brake gear of excessive stresses 
and wear. 








STEAM CLEANSING PLANT FoR A Fish WHARF.—A new steam 
power cleansing plant has just been adopted by the Great Yar- 
mouth Port and Haven Commissioners for cleansing the fish 
wharf and the granite-setted quays and roads in its vicinity. 
Previously the water supply was drawn from a tank, but the 
pressure was not sufficient for thorough flushing and cleansing. 
Some more powerful instrument was therefore required, bit it 
had to be portable and easily moved from one spot to another. 
These requirements are met by the new plant, which has heen 
specially designed for the purpose by Merryweather and Sons, 
Limited, of Greenwich. It consists of a portable pump v! the 
‘Valiant’ type, with quick steam raising boiler, mounted on 
a four-wheeled carriage with iron wheels and drag-handle. 
The total weight is under half a ton, and it can be hauled about 
by a couple of men. One man suffices to drive it and look after 
the machinery. A galvanised steel tank, placed in the centre 
of the carriage, holds one hour’s supply of fresh water for feeding 
the boiler, and the front portion consists of a hose and tool locker 
and a coal bunker, which will hold enough fuel for several hours. 
work. The pump will lift water from the river at all stages of 
the tide, and has a delivery capacity of 50 gallons per minute. 
For ordinary cleansing purposes a working pressure of 4 lb. 
to 50 1b. is sufficient, but the pressure can, if required be 
increased to 100 lb., when a powerful fire-extinguishing jet 4 
obtained, 
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INSTITUTION OF GAS ENGINEERS. 
No. I, 


jubilee meeting of the Institution of Gas 


THE ; 
Bn ineors has been held at the Caxton Hall, West- 
aiter, during the present week under the presidency 
of Sir Corbet Woodall. 


The President, in opening the proceedings — on 
last, offered a welcome to the representatives 


Tuesda s : : se wre 

of other British engineering institutions and the 
delegates of foreign societies. _He said it was very 
gatisfactory to find that the United States was so well 
repres' uted, and that they had among them delegates 
from france, Belgium, and Holland, as well as dis- 
tinguislied representatives from the German Gas and 


Water Association, among whom was included Pro- 
fessor Hans Bunte. ; 

Professor Bunte and Dr. Messell briefly acknow- 
ledged on behalf of visiting delegates the welcome 
aceorded to them by the President. 

A pleasing incident which followed was the pre- 
sentation to the veteran gas engineer, Dr. Thomas 
Newbizging, the sole survivor of the founders of the 
British Association of Gas Managers in 1863, of his 
portrait in oils, which had been subscribed for by 
members of the Institution. 

Dr. Newbigging, who was present in person to 
receive the presentation, acknowledged, in an excellent 
speech, the compliment which had been paid him. 

Mr. Edward Allen, on behalf of the Institution, 
presented Sir Corbet Woodall, in recognition of the 
distinguished services he had rendered to the industry, 
with the Birmingham Medal of the Institution. 

The other awards made were, the London Gold 
Medal to Mr. S. Meunier, of Stockport, for his paper 
on “The Evolution of the Stockport Gasworks ; ”’ 
the Institution Gold Medal to Mr. H. Townsend, of 
Wakefield, for his paper on ‘* The Incidence of the 
Day Load Factor ; > and the Institution Silver Medal 
for the paper on ** High-pressure Gas for Manufactur- 
ing Purposes ”’ by the late Mr. A. W. Onslow. 

The next business was the presentation of the 
Council's report. This stated that the total number 
of names on the register of the Institution at the end 
of 1912 was 862. The report included reports from 
the Committee dealing with the education and 
certification of gas fitters, and the Council recom- 
mended that the proposals of the City and Guilds 
of London Institute be adopted. 

Reports were also included with regard to the work 
of the Carbonisation Committee and the Refractory 
Materials Committee, the latter being the subject of a 
special and moré detailed report, which was presented 
for discussion, The report also stated that the Council 
was taking action in connection with the foundation 
of a department of fuel and refractory materials 
at the Imperial College of Science and Technology, 
for which new buildings are now being erected. 
The hope is expressed that gas engineers in London 
and the district. will co-operate in the work which is 
being done, the object being to offer to students in 
London and the South of England similar facilities 
to those now available at Leeds. A Committee 
composed of representatives of the various gas 
institutions has had under consideration the question 
of providing a building for use as headquarters of the 
gas industry, but it has been decided to defer the 
scheme until after the gas exhibition, which is to be 
held in October next. . 

The President in his address said that within the 
last twelve months there had been a celebration of 
the centenary of public gas lighting. In England 
the industry took root in many places at a very early 
date, but it was some time before it crossed the seas. 
Among the earliest towns in Europe to adopt and profit 
by the new light were many to which it was brought 
by the enterprise of English companies. It was 
matter for legitimate pride that of the cities lighted 
by the Imperial Continental Gas Company nearly a 
hundred years ago some had maintained the con- 
nection, happily, to this day. The planting and 
development of the gas industry on the Continent was 
one of many striking illustrations of the courage 
with which British engineers applied capital and 
enterprise to the extension of engineering works 
throughout the world. Much progress had been 
made since that time. Retort-houses were now very 
different affairs from the simple ‘ ground floor ”’ sheds 
for retorts they were in the sixties. They were now 
power stations in character. Their continental and 
American colleagues had given a good lead. Germany 
introduced gaseous firing for retort benches, which 
owed its general adoption to the pioneer work of 
Dr. Bunte. This innovation had been followed by 
the adoption of the vertical (intermittent) retort, 
and by a large family of retort coke ovens. France 
gave the industry the inclined retort. America had 
originated the carburetted water gas system. 

_ The Institution of the Livesey Professorship of Coal 
Gas and Fuel Industries in the University of Leeds was 
« departure of great importance in relation to the 
prolession, providing as it did for the first time a 
Course of study of university standing for gas engineers 
such as had long been in existence for those devoting 
themselves to mechanical, civil, and electrical engi- 
neering and to other industrial pursuits. The 
broad lines of the gas industry remained as they 
Were laid down by Samuel Clegg, not fifty but a 
hundred years ago. They could be summed up in 





two words—‘‘ high carbonisation.”” A high yield 
of gas was the most profitable aim of the gas manager. 
It was a lesson which had been taught since then over 
and over again by costly experience. Yet there 
appeared to be some perennial attraction in the idea 
of low carbonisation, with its production of everything 
that was desirable, except gas suitable for town 
consumption. Some preferred it for the sake of 
soft flaming coke, others for the higher yield of 
ammonia, others, again, for the liquid products. 
Such promise as it might have offered many years 
ago, when the candle-power of gas was over-valued, 
had vanished with the coming of light gas more 
esteemed for its calorific power than for its flame 
luminosity. This change of values was the greatest 
the gas industry had ever sustained ; yet it had left 
the principles of gas production unaltered. The 
operation was modified and multiplied, and various 
types of retorts had been introduced. But the 
object was the same. They had adopted a new stan- 
dard of carbonising—no longer an artificial one, but 
a natural and local one, depending chiefly upon the 
capability of the available coal and the real require- 
ments of customers. By the invention of Von 
Welsbach the production of light from gas, vastly 
in excess of its illuminating power as understood before 
1885, had assimilated this use of gas with its applica- 
tions to cooking, heating, as industrial fuel, and for 
the production of motive power. Whereas before 
this epoch these latter uses of gas, which bulked larger 
every year, might be classified independently of, 
and even in certain circumstances antagonistically to, 
lighting gas, Welsbach’s triumph placed all town’s 
gas in the same class. A new measure of its quality 
then emerged, and men began to talk about its calorific 
power and flame temperature. The chief novelty 
of the last quarter of the nineteenth century, car- 
buretted water gas, originally introduced for the 
purpose of enrichment and as a substitute for cannel, 
had proved to be equally adaptable to the production 
of light gas in bulk. 

It was not surprising that time and again as the 
waste of coal in household consumption had been 
pointed out and the undesirable accompaniments of 
this waste had struck the public mind that suggestions 
more or less far-reaching should have been offered for 
preventing this waste and improving the domestic 
heating service of towns. London was to be tackled 
first. A supply of light, heat, and power was to be 
brought from the pit’s mouth. In later years these 
schemes had been electrical in character. He did 
not desire to criticise the electrical lighting and power 
undertakings of the Metropolis, but he would point 
out that in the economical use of fuel electricity was 
neither better nor worse than any system which 
began with steam power. Each method had _ its 
special applications; distributed hydraulic power 
was in its own proper sphere of unequalled value. 
It had been proposed to generate producer gas in 
bulk and distribute it by pipe lines, but the objection 
to such a proposal apart from other considerations was 
that there was no use for it in town districts. It was 
commercially impracticable to purify it, and it was 
therefore unfit for domestic use. Its flame tem- 
perature was low; consequently, it was unsuitable 
for most industrial. applications at present filled by 
town gas. So far as science enabled them to test the 
question, it was by the use of town gas alone that the 
huge domestic waste could be checked and the smoke 
nuisance of towns dispelled. 

High-pressure gas had been widely adopted for the 
lighting of factories and workshops and also for the 
public lighting of main thoroughfares. London 
afforded a good example of this later application 
of high-pressure gas lighting in the series of streets 
in the city of Westminster, the borough of Holborn, 
and the city of London, which were lighted by lamps 
supplied with gas under pressure from plant installed 
at Horseferry-road. High-pressure gas lighting had 
also been adopted to a very considerable extent for 
the lighting of large blocks of shops; the lighting 
being charged to the shop-keepers at prices per lamp 
per annum (varying according to the desired hours of 
lighting), which include the rent of plant and main- 
tenance of lamps, as well as the gas consumed. This 
arrangement, whereby the consumer paid an inclusive 
price per lamp per annum, and was relieved of all 
trouble in connection with installation and upkeep, 
had proved very popular. 

Mention should be made of the rapidly extending 
use of high-pressure gas for industrial heating pur- 
poses. Great developments in this direction had 
taken place in the industrial centres of this country 
during recent years—notably in Birmingham, New- 
castle, and Sheffield. In Birmingham a high-pressure 
main had been laid for distributing over a large area 
gas at 15 1b. per square inch, principally for use as 
fuel in the factories of the city. 

While referring to the advantage which had accrued 
to the gas industry from the introduction of the use 
of gas under pressure it was well to mention also the 
advance that had taken place in recent years in the 
efficiency obtained from gas under low pressure, 
many of the inverted burner lamps of from 500 to 
1000 candle-power which had been put on the market 
during recent years having a considerable higher 
efficiency per cubic foot of gas consumed than the 
smaller inverted burners. 

The history of the development of gas lighting 
during the last fifteen years undoubtedly warranted 


the belief that the industry had by no means reached 
finality with regard to the amount of light to be 
obtained per cubic foot of gas consumed. 

This intensification of the flame action was also 
attainable by other means—such as the use of air 
under pressure and individual lamp mechanism. 
But from the point of view of a gas company high- 
pressure gas was the most convenient means to the 
end. With regard to lighting, the problem was one 
of transforming heat into light, and there were no 
means of determining what were the final possi- 
bilities in the development of light from potential 
energy, whether that energy be in the form of electric 
current or of flame produced by the combustion of 
coal gas. The light obtainable from a cubic foot of 
gas had been increased from 2 to 60 candles in the 
years that have passed. The future might bring 
about a further great advance in this respect. 

The report of the Refractory Materials Committee, 
which was presented at the outset of the second day’s 
proceedings, raised several interesting points. 

It was thought advisable, stated the report, instead 
of undertaking any new work, to inquire into the 
working of the first section, viz., that relating to 
retort material. As a preliminary to this, fourteen 
samples of retort material, which had been purchased 
in accordance with the specification, were obtained 
from ten representative gasworks, and had been 
tested by Dr. Mellor, the Director of the County 
Pottery Laboratory, Stoke-on-Trent. Only two 
samples failed to comply with the “ refractory,” and 
two with the *‘ contraction’ test. All the samples — 
withstood the porosity test very well—in fact, some 
of the material would probably be better for being 
a little less porous, owing to the increase in physical 
strength which would thereby be obtained. Inquiries 
had also been made of a number of engineers who 
had received standard specification material, and these 
have revealed the fact that, whereas complete satis- 
faction was expressed at the quality of the firebrick 
material generally, two complaints were made by 
several engineers against standard specification 
retorts: first, that some of them were too friable and 
lacking in physical strength ; secondly, that the sur- 
faces of the retorts made by several manufacturers 
were covered with small cracks. With regard to 
friability, there were retorts working in this country 
to-day already credited with a life of 2000 days, 
which were exceedingly soft and porous. The Com- 
mittee expressed the hope that those manufacturers 
who had had to alter their mixtures recently should 
for the present aim at obtaining a porosity of 23 to 
25 per cent. The surface cracks were caused by the 
different contraction which took place in the grog 
and the matrix when the material was being fired in 
the kilns. It was believed that manufacturers 
responsible for this material had now, fortunately, 
overcome this trouble. 

With regard to the question of the atmosphere in 
the test furnace, the Committee had constantly sought 
to make the tests as simple as possible, and that was 
why it decided upon an oxidising atmosphere. 
At present it saw no reason to alter this provision, 
which was based on the practice in the largest clay 
testing laboratories in this country and on the Con- 
tinent. A supply of retort and firebrick material 
of the highest quality was of very great importance 
to the gas industry, and the Committee would be 
glad if engineers and others interested would place 
their experience and any information they possessed 
at its disposal. 

In the discussion which followed the presentation 
of the report, it was suggested that as long as the tests 
were carried out in an oxidising atmosphere they were 
valueless for the purposes of the industry. Mr. 
Bywater said he was aware that the method adopted 
had been criticised by the National Physical Labora- 
tory, but it was based on the general practice of clay- 
working laboratories. Mr. Ernest K6rting referred 
to the extended use of silica in the United States for gas- 
works’ requirements, and said the subject was becoming 
one of very great importance. Mr. Stroud, one of the 
American delegates, said that really astonishing 
results had been achieved by the use of silica material. 
Better carbonisation had been attained in from four- 
teen to fifteen hours in a 15-ton furnace than in 
thirty hours in a 10-ton furnace, and better gas and 
better coke had also been produced. The whole 
subject had been investigated very carefully by a 
committee, and would be dealt with in an exhaustive 
report to be presented to the October conference of 
the American Institute. 

In a paper on ‘‘ Coke Oven Carbonisation,” Mr. W. 
Chaney pointed out that considerable progress had 
been made on the Continent in the adaptation of 
the by-product oven to the manufacture of illuminat- 
ing gas. In this country, however, very little real 
attempt had been made to apply coke oven gas for 
town lighting, although large quantities of surplus gas 
from coke oven plants were utilised for the generation 
of electricity and steam pressure. The Corporation 
of Birmingham recently had under consideration the 
remodelling of its carbonising plant, and, bearing 
in mind the demand for furnace coke, its choice 
fell upon coke ovens. A battery of twelve Koppers’ 
ovens, together with the necessary coal stamping 
equipment, was put to work at Saltley in October 
last, and recently the Gas Committee had decided 
to increase this installation by a further fifty-four 
ovens, making sixty-six ovens in all. The ovens were 
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heated by outside producers of the Mond gas type, 
and these producers, when the full battery was com- 
completed, would work under ammonia recovery 
conditions. The heating of the trial installation at 
Saltiey was effected by a single producer, working 
under non-recovery conditions. Assuming that 12 per 
cent. of fuel was consumed per ton of coal carbonised 
in the ordinary method of heating retorts, it was 
questionable whether this figure might be reduced by 
outside producers working under ammonia recovery 
conditions. On the contrary, unavoidable losses of 
sensible heat by radiation and conduction tended 
to increase the fuel expenditure, but the recovery of 
ammonia, the employment of inferior fuel, and the 
liberation of coke, were economies to be considered 
in the adoption of outside producers. Another 
economy effected by the use of outside producers 
was the generation of electric current. For a plant 
similar in size to the extended Saltley installation 
about 400 kilowatts per hour were necessary. For 
the production of the producer gas approximately 
2} 1b. of low-pressure steam were required for each 
pound of fuel gasified under recovery conditions. 
This steam could be first utilised for driving the 
alternators generating the current ; the exhaust steam 
passing to the blast mains for saturation purposes. 
With due allowance for depreciation, maintenance, 
and other charges, the cost of producing current by 
this means worked out at approximately 0-3d. per 
unit. As regards the selection of coal for the ovens, 
an expanding coal was not desirable, owing to the 
difficulty of discharge ; the sulphur and ash content 
were also important factors, as was also the amount ef 
alkali. This latter objection was no doubt as applic- 
able to the ordinary retort, but perhaps not so much 
appreciated. Many oven builders, in giving guaran- 
tees, protected themselves by limiting the amount of 
sodium or potassium chloride per litre of water. The 
influence of the alkali salts had a very important 
bearing upon the life of the oven walls. The arrange- 
ments of the stamping machine and discharging ram 
at Saltley were somewhat different from the usual 
method employed. It was the common practice to 
charge and discharge the oven by one side only, both 
operations being performed by one combined machine. 
The ovens at Saltley tapered from 18in. to 19}in. at 
the opposite end, the coal being introduced at the 
widest end, necessitating the employment of an extra 
machine, the pushing ram, on one side—the narrower 
end—and the charging machine on the opposite side. 
Although slightly increasing the labour costs, the 
charging and discharging were thus facilitated, and 
the charge of coal into the oven increased. The 
coke quenching, screening, and loading costs were 
considerably reduced, the “‘ Goodall’? machine em- 
ployed being designed to meet all these conditions in 
one operation. The author had not been able to 
institute a comparison between the coke oven and 
the various modern methods of carbonisation, the 
object being rather to place before the institution such 
information as would clear the ground for the con- 
sideration of the adoption of the coke oven as a prac- 
ticable method for the utilisation of the surplus gas 
from the by-product oven, and also its utility as an 
economical method of carbonisation as applied to 
gasworks. 

There was a long discussion on this paper. It was 
pointed out by Mr. Morrison, of Sheffield, that the 
market was being flooded with coke oven coke, and 
the result was that the coke market was in an unsatis- 
factory condition. Hundreds of new plants had been 
put into operation during the past year. Mr. Ferguson 
Bell said the question of introducing further com. 
plications into a gas plant by employing the Mond 
system would have to be very seriously discussed. 
Mr. Korting was not in favour of the introduction of 
the coke oven into gasworks. The main object of a 
gasworks was to make gas, and in Germany efforts 
had been concentrated on increasing the make of 
gas and producing less coke. That policy had had 
an excellent effect upon the coke market. Mr. 
Thomas Glover was in favour of the use of Mond gas 
for heating purposes if the capital charges were not 
excessive, but it was a disadvantage limiting the 
application of the system that it could only be done 
economically on a large scale. Other speakers 
supported the view that while the coke oven installa- 
tion might be good for large works where the gas 
could be mixed, it was doubtful utility in works 
where the gas had to go direct into the holders with- 
out admixture. There was also the question, it was 
pointed out, as to the change in calorific value with 
this process. 

The author, in replying on the discussion, said it 
was not necessary that only furnace coke should be 
produced ; the process could be adapted to the pro- 
duction of coke, which was very similar to the ordinary 
gas coke. He agreed that it was necessary to work 
such a plant on a large scale. 

Mr. E. W. Smith and Mr. C. M. Walter, of Bir- 
mingham, presented a paper on “‘ Gaseous Heating.” 
It was pointed out that the illuminating power of 
town gas was rapidly becoming of less and less import- 
ance, and that the calorific value had assumed the 
first position. With the rapidly increasing use 
of incandescent lighting even illumination no longer 
depended on the candle-power of the naked flame. 
Heating by means of gas was growing in importance. 
A considerable amount of experimental work had 
been recently carried out in Birmingham in connec- 





tion with the application of town gas for glassware 
manufacture, and as a result several large manu- 
facturers had adopted gas for heating their lehrs, 
glory holes,. and sand kilns. Several additional 
melting furnaces and tanks were about to be erected. 
There had been recently installed in one glass-works 
twelve glory holes, ranging from 42in. to 8in. diameter, 
all of which were heated by means of town gas at a 
pressure of 12]b. per square inch, and also two lehrs sup- 
plied with gas at the ordinary pressure of about jin. 
of water. It was found that with a gas pressure of 
about 12 Ib. no secondary air was required, sufficient 
primary air being injected to obtain complete com- 
bustion. The usual working temperature was about 
1400 deg. Cent., but temperatures as high as 1500 deg. 
Cent. had been obtained. As regards fuel cost, it 
was found that with gas at 1s. 2d. per 1000 cubic feet 
this worked out to be about equal to that obtained 
with solid fuel. But there were decided advantages 
obtained with such a system, as compared with a 
system of heating by means of solid fuel. Experi- 
ments had also been recently carried out in connec- 
tion with the melting of glass itself. Bottle glass 
had been melted by means of high-pressure gas in 
tank furnaces. Flint glass had also been melted in 
pots. To obtain economical results in this applica- 
tion, however, it was found that regenerative settings 
should be used. Other applications of gaseous 
heating in connection with glass manufacture included 
glass bending furnaces and sand drying kilns, both 
applications having been carried out on a large 
scale and proving to be commercially satisfactory. 
Hardening, annealing, and tempering furnaces 
were such that a large amount of heat at a 
moderately low potential was required, and it was 
now an established fact that for the best results to be 
obtained the oven furnace must be used for this 
purpose. In the oven furnace with the bottom slab 
heated by the large flames from atmospheric burners, 
there was obtained just the effect required by soaking 
processes. Further, if suitable arrangements were 
made to enable the amount of secondary air entering 
the furnace to be controlled, then the work could be 
carried out with a minimum of oxidation. The 
secondary air flues were so arranged that a consider- 
able preheating effect was obtained, and although 
such a system of preheating might not be considered 
either as regenerative or recuperative by reason of 
the heat supplied to the secondary air not being 
abstracted directly from the waste gases, the net 
results obtained with such a system were, neverthe- 
less, much the same. As regards the working pres- 
sures suitable for this class of work, no advantage 
was obtained when working with pressures higher than 
4in. of water gauge. With this pressure temperatures 
up to 1200 deg. Cent. could be maintained. Furnaces 
of the type proposed were particularly suitable for 
the annealing of brass and steel stampings, where 
temperatures of from 800 deg. to 950 deg. Cent. had 
to be maintained—also for the case-hardening of steel. 
As regards case hardening, it would be found that 
little or no carbon absorption took place at tempera- 
tures below 900 deg. Cent., the best results being 
obtained by soaking at as low a temperature as pos- 
sible for a long period, rather than working at a higher 
temperature for a shorter period. _ For normal carbon 
steels it was usual to case at a temperature of about 
1050 deg. Cent., quench when the required depth of 
casing had been obtained, re-heat to a temperature 
of about 950 deg. Cent., and quenching again finally 
in oil or water, according to the particular degree of 
hardness required. For both the processes of case- 
hardening and re-heating this type of furnace was 
admirably suited. When considering the mechanical 
design and construction of gas furnaces the conduc- 
tivity of fire-clay was of extreme importance. In 
large muffles and ovens in which a big body of heat 
was required particular attention must be paid to the 
conductivity of the fire-brick employed, so that the 
thickness of wall to give the most economical working 
might be determined. The proper dimensioning 
of the lining was of the greatest importance if high 
temperatures, efficient working, and low metal losses 
were to be obtained. Where consumers were not in 
@ position to obtain a supply of high-pressure gas 
directly from the mains it became necessary for 
gas compressing plant to be installed on the consumer’s 
premises. For small compressors of a capacity up 
to 10,000 cubic feet per hour the capital outlay 
invested in plant would be about £25 for each 1000 
cubic feet per hour delivery capacity, and the total 
compressing costs, including interest on capital, 
depreciation, &c., would amount to about 1-75d. per 
1000 cubic feet of free gas compressed and delivered 
at a gauge pressure of 12 lb. per square inch. This 
figure was based on the assumption that the com- 
pressor was driven from an already existing line shaft. 
The approximate running costs of a 10,000 cubic feet 
per hour plant, running 2800 hours per year with a 
load factor of 80 per cent., was 1-75d. per 1000 cubic 
feet compressed and delivered. 

Dr. W. B. Davidson read a paper on “ Liquid 
Purification.” The author said that the idea of 
making use of the alkaline properties of ammonia to 
purify the gas from the acid impurities, sulphuretted 
hydrogen and carbonic acid, had occupied the minds 
of gas engineers for several decades. During the past 
few years the author had carried out a large number of 
experiments both in distilling and in gas washing on 





the works and in the laboratory, with results suffi- 





ciently promising to suggest that something coulg he 
done on similar lines to those of the Claus process 
but with important improvements in the methods of 


distilling the liquor and washing the gas. About 
two years ago the erection of a liquid Purification 
plant was started on the coal test plant for the treat. 
ment of the gas made by the test installation of 
eighteen Dessau retorts carbonising 14 to 16 tong of 
coal per diem. The plant included a still, condensers 
sulphur kiln, and depositing chambers, with the neces. 
sary tanks for storage of liquor. After twelve monthy 
trial—not quite continuous, as alterations were 
inevitable and coal tests had to be carried out the 
process of extracting sulphuretted hydrogen anq 
carbonic acid from the gas by means of purified 
ammonia solution had been pronounced successfy} 
and the plant was now being enlarged and improved 
so as to deal with twice the amount of gas. As regards 
distillation, the chief improvement the author haq 
introduced was the employment of a carefully regu. 
lated gradation of pressures in the still in addition 
to the control of temperature. The result was g 
great advance in the purity of the distillate and a 
large diminution in the quantity of purified a::monig 
required for the washing operations. The distilla. 
tion could be kept under perfect control, and wag 
absolutely continuous. Another great advance that 
had been made was in gas washing. In particular, 
the advent of the vertical centrifugal spray washer 
had made the task very much easier. 

The other papers taken were “Suburban Gas 
Supply,” by Mr. A. A. Johnston; “ Depreciation, 
Actual and Estimated,” by Mr. A. C. Humphreys; 
‘Creating an Outdoor Staff,” by Mr. F. W. Good. 
enough; and “ Ventilation and Gas,” by Mr. S. B, 
Langlands. . 

The jubilee dinner was held on Wednesday evening 
in the Connaught Rooms, and was very largely 
attended. Sir Corbet Woodall, the president of the 
institution, occupied the chair and was supported 
by an array of presidents of kindred societies from 
at home and abroad and by other honoured guests, 
The principal toasts were “Scientific Education,” 
proposed by Dr. Marston Tayler Bogert, an American 
visitor, and responded to by Sir Alfred Keogh, who 
sketched the constitution of the Imperial College and 
laid stress on its desire to be really useful to the 
industries of the country, and by Professor Arthur 
Smithells; ‘‘ The Institution of Gas Engineers,” 
proposed in an excellent speech, in which the dangers 
which too much unity offered to individuality were 
touched upon, by Mr. Balfour Browne, K.C., and 
acknowledged by the President ; ‘* Kindred Societies,” 
proposed by Mr. Edward Allen and acknowledged 
by Mr. Elliott Cooper ; and ‘‘ Our Brethren Over the 
Sea,” proposed by Mr. William King and responded 
to by Professor Dr. Hans Bunte and Mr. Walter R. 
Addicks. An excellent programme of vocal music 
was interlaced with the speeches. 








AMERICAN Hypro-ELEcTRIC ScHEMES.—A Bill was recently 

ssed for the immediate expenditure of about £135,000 by the 
New York State on an hydro-electric scheme, using water 
from the Barge Canal, and supplying eight municipalities for 

ublic purposes and for distribution to private consumers. 

his is intended to be only a beginning, and if successful the 
system may be extended. 

Best Meta For SMALL Morors.—When a light motor is 
required, as for an aeroplane, it is usual to use steel, because, 
being stronger than iron, less weight of metal is required. Such 
cylinders, however, owing to the surface of steel which they offer 
to the friction of the piston, render lubrication difficult. In 
order to overcome this inconvenience, states the Jronmonger, 
M. A. Girel has invented a method of brazing a thin lining of 
cast iron into the cylinder of steel. The lining is made a loose 
fit, and is grooved on its outer surface. It is fitted into the 
cylinder, and the top is provided with a eap of fire-clay, having a 
circular feed hole, over the small space between the steel cylinder 
and the cast iron lining, to hold the brazing. The whole is 
then heated, and the brazing runs down into the space and the 
grooves, thus firmly joining the two pieces of steel and iron form- 
ing the cylinder. 

Tue Royat Sanitary Instrrvote.—The twenty-eighth Con- 
gress of the Royal Sanitary Institute will be held at Exeter 
from July 7th to 12th next. The following order of proceedings 
has been arranged :—On Saturday, July 5th, the Health Exhibi- 
tion, in the Victoria Hall, will be opened at 3 p.m. On the 
Sunday there will be special services in the Cathedral and other 
churches, full particulars of which will be given in the local 
programme. On the Monday, at 1 p.m., there will be a reception 
of members and delegates in the Guildhall by the Mayor of 
Exeter, which will be followed at 1.30 p.m. by a public luncheon 
in the Rougemont Hotel. In the afternoon various visits will 
be paid, and at 8 p.m. the opening address to the Congress 
will be given by the President, Earl Fortescue, in the Barnfield 
Hall. On the Tuesday, at 10 a.m., there will be meetings of 
Section A (Sanitary Science and Preventive Medicine) in the 
University College, and conferences of municipal representatives 
in the Guildhall, and of engineers and surveyors in the University 
College. At 4 p.m. there will be a garden party at Rougemont, 
at the invitation of the Sheriff of Exeter and Mrs. Every, and at 
7.30 p.m. @ popular lecture in the Barnfield Hall by Sir John 
McCall, M.D., LL.D., on “ Imported Foods from a Colonial 
Point of View.”” On the Wednesday, at 10 a.m., there will be 
meetings of sections A (Sanitary Science and Preventive Medi- 
cine), C (Domestic Hygiene), and a conference of veterinary in- 
sspector in the University College. In the afternoon there will be 
visits, and at 8.30 p.m. a conversazione and reception in the 
Royal Albert Memorial, at the invitation of the Mayor and 
Mayoress of Exeter. On the Thursday, at 10 a.m., there will be 
meetings of Sections B (Engineering and Architecture), and 
conferences of medical officers of health and sanitary inspectors 
in the University College. In the afternoon there will be various 
garden parties, and at 8 p.m. there will be a lecture to tho 
Congress, in the Barnfield Hall, by Sir William J. Collins, 
entitled, ‘‘ The Chadwick School of Thought : An Appeal from 
the New Sanitarians to the Old.” On the Friday, at 10 a.m., 
there will be meetings of Sections B (Engineering and Architec- 
ture), and D (Hygiene of Infancy and Child Study), in the Univer- 
sity College ; and at 1 p.m. the closing meeting. In the afternoon, 
at 3.30 p.m., there will be a garden party in the Palace Grounds, 
and in the evening, at 7.30 p.m., the Congress dinner will be held 
in the Rougemont Hotel. Further particulars regarding tho 
meeting may be obtained from the Secretary. 
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RAILWAY MATTERS. 


A new scheme is being presented for an electric under- 

sea railway by means of a tube under the Solent between 
Stokes Bay and Ryde. The distance is about 4 miles, 
or the estimated cost is £750,000, including the purchase 
of the land for the erection of the station buildings, electric 
power-houses, rolling stock, &e. 
Iv is stated that the London and North-Western 
Railway Company will accede to the application of Bed- 
worth Parish Council in respect of improved railway 
tation accommodation. Sir Robert Turnbull and other 
officials have inspected the station premises, and plans for 
improvements are to be prepared and submitted to the 
directors for approval at an early date. 


‘Tur electrification of the shorter railways seems to be 
apace in all countries, and the Japanese Railway 
not going to be behind in the fashion. At 





proceeding 


rd is 
Pegoibk near Kawasaki, a large power house is already 
completed and when transformers, &c., are ready, electric 
trains are to be run between Yokohama and Tokyo at 
much more frequent intervals than the present train ser- 


vice provides. 

A TELEGRAM from Constantinople to a Berlin journal 
states that a French syndicate, which is supported by 
Russia, is understood to have asked the Turkish Govern- 
ment to grant the concession of a railway line from Sivas, 
in Asia Minor, to Diarbekir, on the river Tigris. The 
Anatolian Railways Company is opposing the granting 
of the concession on the ground that it encroaches upon 
the privileges with regard to the construction of railways 
in Anatolia which were accorded to the company by the 
Convention of 1888. 

Ir is reported from Vienna that the Government pro- 
poses to carry out the conversion of the Vienna City Rail- 
way to electric traction, which has been under considera- 
tion for a period of several years, for the account of the 
State, at an estimated expenditure of £1,250,000. On 
the other hand, the construction of the proposed new 
underground railways is to be undertaken by the city of 
Vienna with. the participation of the leading electrical 
companies and of French capital, if a portion of the money 
is raised in the French market. The outlay on the lines 
is computed at from £6,000,000 to £10,000,000, although 
the work is not to be begun before the completion of the 
transformation of the existing city railway. 


APPLICATION is about to be made to the Light Railway 
Commissioners to grant powers for the construction of a 
short length of narrow-gauge light railway from Bury- 
thorpe, near Malton, to a junction with the North-Eastern 
Railway, York and Scarborough line, near Huttons Ambo. 
The lines, states the Railway Gazette, will be about three 
miles in length and will cross the river Derwent by a 
bridge, about 300 yards south of the present Huttons Ambo 
suspension bridge. It will pass through the parishes of 
Menethorpe, Eddlethorpe and Kenneythorpe, to a point 
near Penholme Lane, in Burvthorpe. It is intended to 
afford facilities for transit from the quarries at Bury- 
thorpe, where a special quality of sand for glass making 
is being exploited. Loading staiths are to be erected at 
the junction with the North-Eastern Railway. 


AN electric railway runs from Pamplona to Sanguesa 
in the Pyrenees district in the north of Spain. The total 
length of the line is 56 kiloms. It has gradients up to 
5 per cent., and is mostly intended to provide transport 
facilities for carrying lumber and other kinds of mer- 
chandise. It is worked on the single-phase system at 


6600 volts and 25 ~, the pressure being converted by. 


transformers, carried on the trains, to 600 volts. The cars 
have in some cases four and in others two motors of 60 
horse-power of the Latour type. Compressed air brakes 
are used to supplement the hand brakes. Portions of the 
line, however, are worked with an overhead pressure of 
600 volts, and special precaytions have been adopted in 
order to prevent the possibility of any accident to the 
michinery at the points of transition. This is the first 
single-phase line to be constructed in Spain, and it has now 
been working successfully for two years. 


HitHEerto it has been the almost invariable practice to 
design a locomotive superheater entirely without reference 
to the construction of the smoke-box, except, perhaps, 
as regards capacitv. According to the Railway Times, 
however, Mr. S. M. Vauclain, of the Baldwin Works, 
Philadelphia, proposes to construct the smoke-box in a 
special manner to adapt it for receiving and carrying the 
header of the superheater. The circular smoke-box is cut 
away at the top, so that its walls enclose only about 250 
degrees. The uncompleted portion provides an opening suffi 
ciently large to permit of the superheater header being passed 
through it from above, and this header is so constructed 
that it combines with itself a casting shell which, when 
riveted to the smoke-box shell, completes the circular 
form thereof. The header casting also receives the joints 
of outside steam pipes—presumably for use with large 
Mallet articulated engines—so that all the connections and 
steam passages are combined therewith, the steam inlet 
pipe at the top and the two delivery pipes from the super- 
a steam compartments of the header towards either 
side, 

THE train service on the Létschberg line will be prac- 
tically in order at the end of this month, thus establishing 
a& new means of communication between England, the 
North of France, Switzerland and Italy, ia Epinal and 
Nancy. This latter place will also form the centre of a 
quick service between Brussels and Milan. The industry 
which will have most to gain by the enterprise will pro- 
bably be that represented by the great manufacturing works 
in the Briey and Longwy districts. These now entertain 
hopes of being able to enter into competition with Germany 
on the markets of North and North East Italy, and so reduce 
the long lead of their rivals who at present export over 
the Alps about 237,000 tons of metallurgical products 
annually against the insignificant amount of about 
17,000 tons registered to France’s credit. The German 
Government, with a view to parrying the blow, has 
obtained from the Swiss Confederation a tariff reduction 
on the Gothard line equal to a diminution of 22 kiloms., 
hut even with this facility French products, passing over 
the new railway instead ‘of the old Gothard lines, will 
have a net gain of‘about 37 kiloms. 














NOTES AND MEMORANDA. MISCELLANEA. 


In a letter to Nature, Mr. A. A. Campbell- Swinton Tue Army airship Delta, the longest of the three in 
mentions that he has found an iron bedstead with wire | possession of the military wing of the Royal Flying Corps, 
mattress on the fourth floor of his house in London to be | made its record flight on Tuesday, June 17th. It covered 
quite effective as an atenna for the receipt of wireless | nearly two hundred miles in between four and five hours. 
signals. By’ connecting the receiving apparatus, which | Leaving Aldershot, it sailed south and passed Winchester. 
includes a Brown relay, between the bedstead and a | It returned over Guildford and made a good landing at 
water pipe he is able to receive the Admiralty signals | Farnborough. 
sere aes se audibly, ineluding the time signals | Dcrina the four months ending April 30th, Great. 

tee vo Britain exported iron, steel and manufactures thereof to 

A PRocEsS of giving a metal coating to siliceous surfaces, | the value of 18} millions; other metals, 44 millions ; 
such as those of glass, pottery and the like, is given in | cutlery, hardware, &c., over 2} millions; electrical goods, 
the Chemical Trades Journal. The method consists in nearly 2 millions ; machinery, nearly 12 millions; and 
treating the surface, which must not be enemelled or | Ships, 24 millions. There were increases under all these 
varnished, with a solution of silver fluoride, and then | headings, aggregating nearly 7 millions. 
exposing it to the action of a current of illuminating gas.| [ry jg reported that the total electrical power used in 
The article is later exposed to a temperature of about | Norway in 1912 in the various industries increased 
50 deg. Cent., and while at that temperature exposed to | to 370,000 kilowatts, over half of which is used in the 
a current of bisulphide of carbon. These operations result | ejectro-chemical industries, the production of atmos- 
in the deposition of a finely divided deposit of silver on | pheric nitrates alone accounting for 107,000 kilowatts. 
the non-conducting surface. To secure the best results | The exports of calcium carbide rose to over 64,000 tons 
this deposit should then be burnished, after which it | during the year, and the export of cyanamide to 13,892 
can be used as cathode in an electrolytic bath. | tons. 


Tur tonnage of ships passing through the Suez Canal| IN the State of Idaho 125,000 acres of land are irrigated 
in 1912, as stated in returns issued on Wednesday, June | by electrically driven pumping plants, and 150,000 acres 
llth, amounted to a total of 20,275,120, an increase | are being added. Energy is supplied by a hydro-electric 
of 1,950,326 on the previous year, whilst the receipts rose | plant on Snake River, owned by the State Government, 
to the highest sum ever reached, viz., 136,423,831f. | and several other power-houses under private companies. 
The number of vessels which passed through the Canal | A typical pumping plant is that in Snake River Cafiyon, 
in the twelve months was 5373, of which no fewer than | and comprises five 450 horse-power motors, direct coupled 
3335 carried the British flag, an increase of 246 when | to horizontal split case centrifugal pumps. A considerable 
compared with the number in 1911. The number of | amount of energy is sold for electric heating, as fuel is 
civilian passengers carried through the Canal amounted expensive in Southern Idaho. 
to 164,333, against 144,635 in 1911, and the number of | Webbie oul f th tivit : of the Electrical 
troops 73,248, compared with 98,555, whilst the number | Vv. hi 1 A Same tA site a ad a "i. ae a" 
of pilgrims, emigrants and convicts, who are classed lo 2 hacagretaaans ‘hiclee ; een E aoa a been lie 
together, was 28,822. electric motor vehicles was seen in the two-day congress 

just held in Boston, when about 1000 central station men 


Accorp1NnG to an article by M. Leon Grenier in the were present. Among the papers read was one on “ The 
Revue Universelle des Mines et de la Metallurgie there are | Growing Popularity of Electrics’ by Mr. H. H. Rice ; 
ninety-four large gas engines at present in use at Belgian | another on “How a Central Station can Develop its 
works, developing a total of 128,700 horse-power. Of | Electric Vehicle Load,” by Mr. W. C. Anderson ; and one 
these engines, 72 per cent. representing 93,000 horse- | on “What Service should the Central Station furnish 
power, are of Belgian manufacture. Of the total, 110,000 | Owners of Electric Cars,” by Mr. L. R. Wallis. 
horse-power is » ee , : 
sea ete goon pigs «nin ge ene i the THE annual report of the Tiluminating Engineering 
author show that the use of gas engines with coke oven | Society records 8 appanage total membership of over 400, 
gas is making more rapid strides than that with blast of whom erage _ nag oe a stems a 
furnace gas. The author calculates that 232,000 horse- | connected _ By es gn me ‘i he a a ge = 
power is available from Belgian blast furnaces, of which | poset 5 is a vd ou = ro vite rina de addition 
48 per cent. is at present being utilised. He also cal- | Meetings a yon 2 re aeitinns ae a 7 oe 
culates that 90,000 horse-power is available from coke oven | to the annual ee yp and the ae ae : 1 ra ~ Ther 
gas, of which 20 per cent. is at present utilised. library lighting have continued their labours. There 

| has been increased co-operation with kindred institutions, 


Tue latest suggestion for procuring a supply of cheap | particularly in America and Germany, and the Society 
petrolas motor fuel is made by a contributor to the Autocar, | has been represented at various congresses. Reference 
who tells how he has been experimenting with a simple | is made in the report to the Home-office Departmental 
and cheaply made still of four gallons capacity. Using an Committee on Industrial Illumination, and activity in 
ordinary gas ring or oil lamp, four gallons of crude paraffin, other countries in the direction of securing improved 
naphtha or coal tar oil can be distilled in two hours so as to | lighting in factories, &c. 
yield 3} gallons of highly volatile motor spirit. As the A PAPER read recently by Mr. F. W. Lanchester referred 
crude paraffin can be bought for 6d. vies 7d. per gallon, and to a new method of testing introduced in a machine built, 
only about_4d. for gas is needed for distilling a gallon, petrol | 4, the author’s design, by the Daimler Company. With 
ean be made by this process at less than one-third the | i¢ efficiency tests can be made with great accuracy, the 
present price. It is an attractive scheme undoubtedly, average error being probably less than one-tenth of 1 
but unfortunately for its general adoption it possesses one r cent. The National Phvsical Laboratory certifies 
or two serious drawbacks. For one thing the fire insur- | accuracy an. writin. one Bt of 1 per mts hte 
ance offices would have something to say if everyone | Gourse of his remarks, the author said that many facts 
began distilling petrol at home, while the Excise authorities | 5¢ importance had Neren ohcaetat ad by the new method, 
would also be quickly on the track of anyone who among them that the loss of efficiency at reduced speeds 
presumed to produce a dutiable article like motor spirit | ;, gar Jess than previously supposed—in motor car work, 
without their express permission. Furthermore, no one | it rarely falls below 94 per cent. The importance of 
may use a still without a licence. lubrication was shown; mineral oils were found inferior 
to others, the viscosity of the oil is no guide to its suit- 
ability, and too much lubricant lowers efficiency. The 
heavier loads are carried with the best results at high 
speeds of revolution. 


THE use of aluminium underground cables in Europe 
seems to be developing, according to E. d’Hoop, of the 
Brussels Tramways Company. Eight street railways 
say they have them in use, of which one employs aluminium 
cables only for high-tension alternating current. On the 
other hand, cable manufacturers mention numerous 
examples of the adoption of these cables for both high 
tension and low tension. The proportional area of the 
useful section of aluminium cables in comparison with 
copper cables of the same conductivity approximates 
1-65. The useful section of cables used for low tension 
frequently exceeds 1000 sq. mm., the maximum mentioned 
reaching 1700 sq. mm. The Siemens-Schuckert firm reports 
the installation of an underground feeder, with a single 
aluminium conductor for a single-phase current at 60,000 
volts, on the Muldenstein-Bitterfeld section of the Prussian 
State Railways. No practical drawbacks to the use of 
aluminium cables have been experienced. 


A sHort time ago Mr. P. Litherland Teed read a paper 
on “The Determination of Water in Coal” before the 
Institution of Mining and Metallurgy. It was shown that 
in the simple drying method universally used for determin- 
ing the percentage of moisture in a fuel the accuracy is 
materially affected by the oxidation of pyrites making the 
result too low, and the volatilisation of matter contained 
in the coal and oxidation of the coal itself making the 
result too high. The author described a method which is 
devoid of these errors, and was somewhat more rapid in 
operation. The apparatus consists of a 100 cubic centi- 
metre pressure flask in which the coal is placed, a U tube 
of about }in. bore, containing quicklime, a sulphuric acid 
drying tube, and a vacuum pump. When, by means of the 
pump. a vacuum of about 700 millimetres has been created 
in the apparatus boiling water is poured into a beaker 
containing the flask, and a boiling aqueous solution of 
sodium or calcium chloride into the beaker containing the 
U tube. Under these conditions the water originally 
contained in the coal is retained by the quicklime, while 
other volatile matter, owing to the absence of any chemical 
affinity for the lime and to the higher temperature of the 
U tube, passes through to the sulphuric acid tube or the 

ump. From the increase in the weight of thellime tube 
the percentage of water in the coal is calculated, 





AccorDING to the Ironmonger, at a lecture delivered in 
Paris recently on liquefied gas, Professor D’Arsonval 
announced that he had succeeded in producing a new 
explosive by saturating soot with liquefied gas. The 
explosive power of this material, as shown in a blasting 
test, is said to be ten times that of dynamite, but in the 
absence of a full account with details of the gas used, it 
can hardly be decided whether or not a really important 
discovery has been made. Explosives had been obtained 
before by the mixture of liquefied gases with coal dust. 
As early as 1899, Professor Linde mixed liquid air and 
coal dust and obtained an explosive which he called 
“ Oxyliquid.” This had the advantage over other explo- 
sives that it could be prepared for use in a moment, so 
that the risk of transport and storage was diminished. 
There is also the Kowaczs process, which has recently been 
tried in the chalk quarries of Riidersdorf, in which liquid 
air is mixed with hydro-carbonaceous material, such as 
petroleum, and becomes converted into an explosive. 





Accorptinc to the Elecirician, in American factories 
practically all turbo-alternators are balanced by a cut- 
and-try process. The turbine is first assembled on the 
test floor and connected to the steam and exhaust mains 
and to the oil and water systems of the plant. As the 
machine is driven under its own power, the test men 
determine which end of the machine is the worst by 
placing the forehead against the casing at different places. 
A weight is then inserted into one of the tapped holes 
provided in the rotor, and the machine is run up to speed 
and the result of the experiment is noted. If the vibra- 
tions are less violent but still noticeable, another and 
heavier weight may be inserted in the same hole. If 
the first attempt produtes more violent vibrations, the 
weight is removed and placed in some other part of the 
rotor. Each tester generally has his own “ follow-up 
scheme ”’ of placing the successive weights. The process 
is continued until both ends of the turbine are free from 
vibration at the rated speed. When the generator is 
attached to the shaft this process is repeated and weights 
are placed upon the ends of the rotor at various points 
on the circumference until all bearings and the casings of 
both the turbine and the generator are free from vibration 
as far as can be detected by placing the forehead against 
them. Many factories balance the rotors of their gene- 
rators dynamically before they are assembled in the 
machine. Special apparatus fitted with delicate balancing 
mechanism is required for this‘work. 
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TO CORRESPONDENTS. 


4% =Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents, that letters of inquiry addressed to the public, and 
intended for insertion in this column, must in ali cases be accompani: 
by a large envelope legibly directed by the writer to himself, and stamped, 
in order that answers received by us may be forwarded to their destina- 
tion. No notice can be taken of communications which do not comply 
with these instructions. 


47 «All letters intended for insertion in THR ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Y 


48 We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


INQUIRIES. 


REMOVING MANGANESE FUMES. 

Sirk,—In connection with our steel-making plant there are manganese 
fumes emitted from the converter when blowing, and as these fumes are 
objectionable to the community we are endeavouring to find a suitable 
evong for washing or otherwise dealing with them. We shall be glad to 
near of a firm which makes this class of plant. MANGANESE. 
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The London County Council Tramways. 


THE annual report of the Highways Committee 
of the London County Council on the working of the 
Council’s tramway system to March 31st last—which 
we summarise in another column—forms anything 
but pleasant reading. The undertaking has, as our 
readers are aware, assumed large proportions. The 
total capital expenditure up till the end of March 
this year amounted to no less a sum than £12,618,843. 
Moreover, it is estimated that a further sum of about 
£1,500,000 will be required to complete the work of 
electrification of authorised lines, the two amounts 
together representing a total capital outlay of over 
£14,100,000. It is small satisfaction to know that 
this sum is less by nearly £150,000 than was estimated 
at this time last year, the reduction being due to the 
work carried out in the meantime having cost less 
than was estimated. It is true that a certain propor- 
tion of this vast sum has been repaid, but the net debt 
on March 31st last, that is to say, the debt outstand- 
ing, less the sinking fund in hand, and less £112,518 
in respect of the value of surplus land, was 
£9,882,880 lls. 6d. On this outlay the Council 
managed to earn last year a gross total of £739,053. 
As, however, the interest and repayment of debt and 
certain other charges came altogether to £738,556, 
the net surplus remaining proves to be only £497. 
This comparatively paltry sum has been carried to the 
renewals fund. It will be remembered that some five 
years ago, when the question of renewals was brought 
prominently forward, the Council decided to lay aside 
each year an amount representing two-thirds of a 
penny per car mile. This figure was chosen in spite 
of overwhelming expert testimony that at least one 
penny per car mile per year should be reserved. 
Even at the lower figure of two-thirds of a penny per 
car mile the amount earmarked for this particular 
purpose for the financial year under consideration 
should have been £150,309. Hence, for last year 
alone the renewals fund is £149,812 less than it 
should be. In addition to this the amounts with- 
drawn from this fund are, as might be expected, 
increasing rapidly. In the financial year 1907-08, 
only £3992 were required. For the next four years 
£5796, £9992, £12,036, and £27,655 respectively were 
necessary, while during the financial year with which 
we are now dealing £39,677 were expended in renewals. 
These figures show sufficiently large increases, but the 
estimate for the current financial year is as much as 
£116,400, and we have but little doubt that next 
year will show a further increase, for the plant and 
equipment will have run for still another year. The 
Highways Committee of the Council estimates that 
on March 31st, 1914, its renewals fund will only 
amount to £582,878, which is very much less than it 
ought to be. 

The net receipts for the year ended March 31st 
last were, as a fact, £201,932 less than had been 
originally estimated, and taking the electrified portion 
of the system by itself, the surplus on actual working 
is equal to 34.02 per cent. on the gross receipts, as 
compared with 41.24 per cent. for 1911-12, 42.53 
per cent. for 1910-11, and 44.11 per cent. for 1909-10. 
It is equivalent to 3.42d. per car mile, as compared 
with 4.66d., 4.80d., and 5.06d. per car mile in the 
three preceding years respectively. In fact, whichever 
way one looks one sees a dwindling of income and a 
surplus less in proportion to the total gross receipts. 
Seven years ago—that is to say, for the year ended 
March 3lst, 1907, the revenue per car mile was 
11.95d. This shrank to 11.74d. in 1908, 11.56d. in 
1909, 11.21d. in 1910, 11.0d. in 1911, and 10.98d. 





in 1912, while for the year under consideration it was 
only 9.73d. This, it will be seen, was 1.25d. per car 
mile less than in 1912 and 2.22d. per car mile less 
than in 1907. Yet the Highways Committee is 
asking its Council to believe that during the current 
year the receipts will be at the estimated rate of 
9.75d. per car mile—a slight increase—because it is 
anticipated that greater benefit will be derived from 
through running arrangements and return fares. It 
was explained, when the accounts were discussed 
last Tuesday, that the proposals for increasing the 
income of the tramways included the linking up of 
existing routes and their extension to more remu- 
nerative centres; the introduction of return-fare 
stages; the provision of through cars with outside 
tramways; the use of trailer cars; and the carrying 
of excess passengers during the busy hours and 
on special occasions. Some of these are objection- 
able; some will take time to carry out, but 
evidently it is thought they should bear fruit 
before the end of next March, and bring the 
takings per car mile up to 9.75 pence. On 
this basis it is calculated that there will be a total 
working surplus of £807,620 at the end of next March. 
From this sum will have to be deducted £738,164 
for debt charges and £26,057 for income tax, these, 
together, making £764,221, and when taken away from 
£807,620, leaving £43,399. The Highways Committee 
somewhat quaintly remarks : “ The estimates provide 
for the appropriation of this net surplus to the renewals 
fund.” And this after only putting by £497 this last 
year instead of over £150,000 and in spite of the fact 
that even if the car miles remained the same, another 
£150,000 at least should be appropriated to the fund. 
As a matter of fact, we shall*be exceedingly surprised 
if the Highways Committee finds that its estimate of 
the increase in the rate of income per car mile is 
verified, in spite of the proposals we have mentioned 
above, and we have only too much fear that as the 
Committee was over £200,000 out in its reckoning 
last year, the current year will not come up to expecta- 
tions, and that still another year will go by with prac- 
tically nothing put to the renewals fund, if, indeed, 
there be not an actual deficit. 

When the County Council first put its hand to the 
construction and working of tramways we were told 
that not only would everyone in and around London 
be carried hither and thither much more cheaply 
and quickly than before, but that large sums would 
be given in relief of the rates. At first—largely 
because the trams were something new, and because 
the very best routes for tramways as far as paying went 
were electrified first—things were moderately suc- 
cessful and certain sums were, with a flourish 
trumpets paid over to relieve the rates. But then it 
was found that no provision was being made for the 
future; nothing was being put by for renewals. 
Thereafter the rates ceased to benefit. They should 
never have benefitted at all. Moreover, the tramways 
themselves have fallen on evil times. The railways, 
which the tramways first of all robbed heavily of 
passengers, have retaliated, and by means of electrifi- 
cation have won back all they lost and possibly some- 
thing more besides. And then there is the motor 
omnibus! Now, the motor omnibus has not got to 
pay large sums of money for expensive conduit or 
overhead equipment. It is more flexible than the 
tramcar, and if it finds that there is a better chance of 
finding paying traffic by taking another route it takes 
it. Then, too—though it is a small point, yet we are 
inclined to think it has some bearing on the question— 
the motor omnibus will stop when and where required 
whereas the tramcars only stop at fixed points. In 
short, the motor omnibus companies are out to earn 
money, and, though they may cheapen their fares 
so as to cut out other means of transport, their purpose 
is to pay dividends—which most of them succeed 
in doing—and they are not a philanthropic institu- 
tion, carrying workmen at unremunerative rates, as is 
the London County Council. To go to the very root 
of the matter, the tramways of the London County 
Council fail to pay purely and simply because they 
are worked by a corporation constituted as is the 
Council, and not by business men seeking, while pro- 
viding an adequate and cheap service, to do the best 
for their shareholders. We do not hesitate to say 
that—while not imputing actual mismanagement or 
wilful waste of money to those responsible for running 
the Council’s tramways—had a commercial concern 
taken the matter in hand in the first instance, and even 
if it had been burdered with the onus of having to 
provide conduit equipment, it would have made 
tramways in London pay, and have set aside proper 
renewals and general reserve funds as well. Unless 
and until the Council can make its methods resemble 
more closely those of commercial undertakings, things 
will go from bad to worse. It is true that the debt 
charges will be automatically reduced year by year, 
but if adequate provision for renewals be not made 
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this will hardly help matters. Of course, it is just 
possible that the introduction of some new form of 
propulsion might considerably reduce running ex- 
penses, but in that case the whole of the expensive 
electrical equipment might have to be put on the scrap 
heap. Even this, however, might turn out to be the 
cheapest course in the end. 


The Eight Hours Day. 


THE campaign of trades union societies to enforce 
compulsory adoption of a universal eight hours work- 
ing day, with rigid restriction of overtime, moves on 
its tedious way, generalled by the men’s leaders, who 
have made it a plank of their industrial, and perhaps 
more particularly of their political platform. The 
Trades Union Congress, held at Newcastle in 1911, 
gave instructions to its Parliamentary Committee 
to act in co-operation with local trades and labour 
councils and to organise demonstrations having the 
express purpose of arousing enthusiasm for an eight 
hours day amongst the members of its societies ; it at 
the same time decided to promote the Eight Hours 
Billin Parliament, and this, accordingly, was introduced 
to the House of Commons by Mr. Will Thorne, M.P. 
It is apparent therefore on the face of things, that this 
movement has its fount and origin in the agitation 
engineered by the organising heads of trade societies, 
and not in any clamant desire expressed by the workers 
for relief from any intolerable burden of labour, or 
there would have been no need of organised demon- 
strations to arouse them to a sense of the miserable 
conditions of their employment, which, curiously 
enough, does not seem to have occurred to them. 
If discontent with present terms had any real exist- 
ence as a general condition of labour a demand for 
reduced hours of work would have come spontaneously 
from the men themselves, for they have more than 
enough discrimination to know when they are well 
off and when they are oppressed, and no bureaucratic 
demonstrations are required where a grievance is 
real. We believe that the men have more than a 
shrewd idea that the benefits promised to them might 
turn out illusory, and the result would be a reduction of 
the amount of wages now earned without any compen- 
sating advantage. The institution of an eight hours 
day for miners has proved the very opposite of blessing 
that was predicted, and in other trades it might be also 
found that a dead uniformity of the supply of labour 
lacked the elasticity which is necessary in order to 
meet the ever fluctuating demands of business. It is 
notorious that trade comes in waves and not as a 
steady stream. Possibly the labour leaders count on 
regulation of the supply of Jabour as likely to damp 
the oscillatory nature of these trade booms ; but is it 
not as likely that it would cause such a reduction of 
output as to drive work to other centres where the 
conditions of labour supply were more elastic and 
accommodating ? 

In February last it was decided by the Par- 
liamentary Committee of the Trades Congress that 
the time had come to test the feeling of the various 
trades unions in the matter by the usual method of 
the ballot. The first of the societies to return the 
result of the voting is the Boilermakers and Iron and 
Steel Shipbuilders’ Society. The questions put to 
all the societies were four in number :—(1) Are you 
in favour of an eight hours day in a form suitable 
to the exigencies of your trade, with rigid restrictions 
of overtime ? (2) Are you in favour of obtaining an 
eight hours day and restrictions or abolition of over- 
time by negotiations? (3) Failing in negotiations, 
are you in favour of giving support through the 
Parliamentary Committee to any affiliated societies 
or federations in fixing a date on and after which none 
of their members will work more than eight hours 
in any one day? (4) Are you in favour of the Par- 
liamentary Committee pressing forward an Eight 
Hours Bill, and thus supporting industrial action by 
political action so as to make a general eight hours 
day the law of the land? The issue was put quite 
clearly and unambiguously, and the result of the 
ballot of the Boilermakers’ Society was, thus, given in 
full view of the essentials of the case. A separate 
answer was requested to each question, and the ballot 
showed :—(1) 5287 for, 578 against; (2) 4426 for, 
607 against ; (3) 4509 for, 675 against ; (4) 5340 for, 
581 against. At first sight this seems to indicate a 
large majority in favour of the proposed change, and 
to support, to the extreme limit, compulsory enforce- 
ment of it; but an analysis of the voting strength 
of the society puts a very different complexion on the 
matter; for it is seen that although the majority of 
those who voted were directly in favour of the scheme, 
yet the whole of them does not constitute 10 per 
cent. of the total voting strength of the society. This 
is surely a most significant feature of the ballot, 
showing clearly that the vast majority of the members 





is either not convinced of the advantages claimed 
for a universal compulsory eight hours day, or, more 
probably, so sure of its disadvantages that not even 
loyalty to their union could make them vote for it. 
It remains to be seen whether this result reflects, in 
any true sense, the general feeling of the workers ; 
but as a first indication it certainly reveals an apathy 
which is out of accord with the flamboyant statements 
of some of the most ardent advocates of the scheme. It 
not, of course, denied that in some cases a shortening 
of the hours of labour would probably show an 
increase in the output per hour, as, for example, 
during the winter months, especially in the 
northern shipyards, where climatic conditions at 
six o’clock on a winter morning do not favour out- 
door employments. The amount of work done during 
the early hours of the day is probably much less than 
normal, while the cost of artificial lighting is con- 
siderable. It is probable that continued periods 
of overtime show a similar reduction of efficiency, 
for a working day extending from six in the morning 
until nine at night, with three breaks for meals of 
three-quarters of an hour each, involves a strain on 
both physical and mental capacities, which should 
not be too frequently made. But with some 
modification of conditions of this kind, it is prob- 
able that the great majority of the men would prefer 
to earn the larger wage they now enjoy rather than 
restrict output, and consequently wage earning, by 
enforcing a compulsory eight hours day. There is 
no doubt that the workers scent the political reformer 
in the movement, and are rightly suspicious of his 
bond fides. The result of the boilermakers’ ballot 
is not only suggestive of this, but will be interpreted 
by disinterested parties as a distinct reverse to the 
apostles of shorter hours; for it cannot be claimed 
in explanation, as it was of a recent ballot, that only 
those directly affected were expected to vote, for all 
are affected by this proposal. Every man, whether in 
the unions or out of them, would be directly and 
seriously concerned if, by legislation or by striking, 
the eight hours day became compulsory ; and so it 
seems fair to suppose that the insignificant minority 
which did vote for the proposals represents at least 
approximately the entire strength of those who really 
wish for it, whether from a reasoned consideration 
of the case or from blind adherence to the opinions of 
their leaders. In the circumstances he would be an 
optimist, indeed, who would look upon the result 
of this ballot as showing a general demand for shorter 
hours, and although the most has been made of the 
majority vote, no one can be deceived for a minute 
as to its real import, unless he assumes that the aver- 
age working man is too supine and too careless to 
recognise a boon when it is offered to him. 

There are other features of the labour question 
which are really much more clamant than that of 
shorter hours, such, for instance, as irregular time- 
keeping, which has aroused so much bitterness; and 
reasonable consideration of the employers’ position 
in labour disputes, with full recognition that men and 
masters are mutually dependent on one another in 
obtaining not only a fair share of business in the 
world’s markets, but in advancing efficiency so that 
both may prove themselves worthy of the best tradi- 
tions of British commerce. Trade union leaders 
would do well to cultivate a sense of the responsibility 
which trades unionists must assume as joint mem- 
bers of a vast and powerful body of organised 
labour. 


Coal Dust Explosions: The Influence of 
Obstructions. 


CoNSIDERING the length of time which has elapsed 
since the work was undertaken, it is not unnatural 
that the public should consider that some substantial 
result should be forthcoming from the investigation 
into the causes and prevention of coal dust explosions 
which is being carried out at the Government experi- 
mental station at Eskmeals. It is therefore somewhat 
disappointing that the fourth report, just issued, deals 
chiefly with the results of experiments carried out 
several years ago at Altofts, under the auspices of 
the Mining Association of Great Britain. These 
results, however, besides possessing great scientific 
interest, throw important light upon some of the 
circumstances which control the dangerous propaga- 
tion of a coal dust explosion, for they show that 
obstructions placed in its path tend to stimulate, 
instead of checking, the production of destructive 
force. Nevertheless, the Committee has apparently 
satisfied itself that the effect of constrictions in the 
experimental gallery, and presumably of obstruc- 
tions in the roadway of a mine, is not necessarily 
to increase the ultimate violence of which a 
dust explosion is capable, but it does not state the 
grounds upon which this conclusion is based. 
The experiments recorded in the report indicate 





that a maximum pressure of only 2 1b. per square 
inch is developed by a dust explosion in a smooth 
gallery, when the point of ignition is 400ft. from the 
open end ; whilst, under otherwise similar conditions, 
the influence of one, two and three constrictions 
in the gallery causes the development of 10.5 Ib., 
21.5 lb. and 57 Ib. per square inch respectively, A 
more striking illustration of the phenomenon is sup. 
plied by two experiments in which the point of ignition 
was 500ft. from the open end of the gallery, when the 
maximum pressure developed in a smooth gallery 
was 161b. per square inch, and 152 1b. with three 
constrictions. The obvious deduction from the 
results of these experiments is that the roads of a 
mine should be constructed free of obstructions; 
but, unfortunately, this is generally impracticable. 

It is, nevertheless, absolutely essential that every 
aspect of the subject should be minutely studied in 
order that a solution may be found to the problem 
how to prevent or minimise the danger of dust exp|o- 
sions in coal mines; and it must not be concluded 
that the four reports which have been issued by the 
Committee sum up all the work which has been done 
at the Eskmeals experimental station. On the con- 
trary, considerable progress has been made in thie 
inquiry as to the efficiency and proper application of 
inert dust, as a preventative measure, and the results 
will be contained in a report which will shortly be 
issued. The mining industry is peculiarly complex, 
and the conditions and methods of coal working 
are the result of a gradual development in which 
any disturbance would be detrimental in a high 
degree, and have far-reaching effects. The Com- 
mittee, therefore, shows wisdom in not making sugges- 
tions before it is reasonably satisfied that it can do 
so with a degree of probable finality. It would be a 
simple matter for the Committee to report that the 
experiments had indicated that the influence of inert 
dust was potent in its preventative action and also in 
its effect upon an inflammation of coal dust which 
had already begun; but much more information is 
necessary before the general use of inert dust could 
reasonably be insisted upon. This information com- 
prises, amongst other things, the knowledge of the 
correct quantity, or proportion, of inert dust to be 
employed, the proper method of applying it to the 
roads and working places, and the suitability or 
otherwise of different descriptions of dust. These 
points are now being thoroughly investigated at the 
Home-office experimental station at Eskmeals, and 
some particulars of the progress which has been made 
have recently appeared in the technical Press. The 
principal problem which is at the present time receiv- 
ing the attention of the Committee is to find the 
correct amount of inert dust which should be used 
in order to secure safety, without unduly clogging 
up the roadways of a mine. It has been shown 
that an explosion which has gathered a degree of 
strength will always penetrate, to a certain extent, 
a zone of coal dust mixed with inert dust, but that the 
distance penetrated will be less as the relative quantity 
of inert dust present is greater. The correct propor- 
tion of inert dust to coal dust which it is desirable 
to use is still under consideration, but it would 
appear to lie between the limits of one to three times 
the quantity of coal dust. It is probable that as soon 
as the Explosions in Mines Committee has expressed 
a definite opinion upon the subject the Government 
will immediately proceed to compulsory legislation 
under Sec. 62 (4) of the Coal Mines Act, 1911, which 
makes provision for regulations applicable to all 
mines where the floor, roof and sides of the roads are 
not naturally wet throughout, requiring systematic 
steps, either by way of watering or otherwise, 
to be taken to prevent explosions of coal dust 
occurring or being carried along the roads. The 
persistent imposition of restrictive legislation affect- 
ing the mining industry has been a striking 
feature of the present century, and to an unbiassed 
observer must have the appearance of an experi- 
mental test to arrive at its breaking strain. The 
premature appearance of another batch of regulations 
has been feared, and the Explosions in Mines Com- 
mittee will earn the gratitude of those who have to 
conduct, and are responsible for, the working of the 
mines, by withholding recommendations until it 
is reasonably certain of their finality. 

An interesting feature of the present report consists 
in the differentiation of the stages through which an 
explosion may pass. There appear to be, speaking 
generally, three such stages: Inflammation, explo- 
sive combustion, and detonation. In the combustion 
of a gaseous mixture, the inflammation blends into 
the explosive combustion, without presenting any 
well-defined border line, and the detonation stage has 
not been discovered in the case of mixtures of fire- 
damp and air. On the other hand, in the combustion 
of mixtures of coal dust and air, there seems to be a 
distinct line of demarcation between the first twe 
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stages, and in this case it appears to be impossible 
to set up the detonation stage. The distinction 
between inflammation and explosive combustion 
appears to be that in the case of an inflammation 
the gases distilled from the particles of dust assist 
in the propagation of the flame; while in the case 
of explosive combustion the particles, or portions of 
the particles, are burnt as a whole. This hypothesis 
possesses great importance as it affords an explana- 
tion of the observed fact that a coal dust containing 
a very small percentage of volatile matter may cause 
an explosion as violent as a dust containing a 
high percentage. The investigation, apart from its 
directly utilitarian aspect, is proving fruitful from a 
scientific point of view, and the results will probably 
prove serviceable to other industries as well as that 


of mining. 








THE LONDON COUNTY COUNCIL TRAMWAYS. 


THe Highways Committee of the London County 
Council has just presented its report regarding the income 
and expenditure for the year ended March 3lst, 1913, 
in connection with the Council’s tramways undertaking. 
It is explained at the outset that the tramways system on 
March 31st, 1913, extended over a total length of 148} 
street miles, being 139 miles of electric lines and 94 miles 
of horse lines. The whole of the system is worked by 
the Couacil with the exception of 2% miles (partly double 
and partly single line) of track in Harrow-road and a 
length of + mile (double line) in Archway-road, Highgate, 
which sections are worked by the Metropolitan Electric 
Tramways, Limited. The undertaking comprises the 
lines transferred to the Council from various tramway 
companies, together with new lines constructed by the 
Council itself. 

The capital expenditure on the undertaking up to 
March 31st, 1913, amounted to £12,618,842 17s. 11d., 
of which £425,194 11s. 7d. represents expenditure during 
the year 1912-13. The net debt on March 31st, 1913, 
i.c., the debt outstanding less the sinking fund in hand, and 
less £112,518 in respect of the value of surplus land, was 
£9,882,880 lls. 6d. 

The total income from the undertaking during the year 
and the working expenses were as follows :— 








Electric traction. Horse traction. Total, 
£ a 6. S& @ £ s. d. 
Income .. .. .. 2,2183,30612 2 38,422 11 0 .. 2,261,720 3 2 
Working expenses 1,460,227 16 10 §2,44718 9 .. 1,512,675 15 7 
Surpluson working 753,078 15 4 14,025 7 9 739,053 7 7 
(deficiency.) 
‘The undermentioned charges have to be set 
against the surplus on working :— 
£ a. 4 £ s. d. 
Debt charges— 
Interest (Pross) 342,644 19 4 
Redemption .. 388,042 5 7 
— —~- 730,687 411 
Income tax (Schedule D), in addition to 
property tax included in working expenses 28,188 3 8 
Interest on purchase money ~ 8 --,| 6 913 7 
Parliamentary expenses ... 2 RS Ae 3,499 9 0 
Deficiency on Drake-buildings (rehousing 
obligation, Greenwich generation station) 9613 1 
762,491 4 3 
Less—Tax deducted and re- 
tained from interestondebt 19,987 12 6 
Interest on cash balances, &«. 3,630 19 6 
Rents from surplus property 
(less expenses in connec- 
tion therewith) .. .. . 21616 0 
Interest on money advanced 
to London United Tram- 
ways, Limited, for renewal 
of tracks. . ‘ det os 99:17 11 
e —___. 23,9385 5 11 





—— 738,55518 4 
Leaving a surplus carried to appropriation account of 497 9 3 
The Council decided, on June 23rd, 1908, that provision 
should be made for renewals at the rate of 3d. for each car 
mile on the total car mileage run on the electric tramways 
each year, and that the question of the adequacy or other- 
wise of this provision should be again considered at the 
expiration of five years. Provision for the year 19'2-13 
at this rate would amount to £150,309 8s. 3d., including a 
sum of £2507 Is. in respect of the lines in Harrow-road 
worked by the Metropolitan Electric Tramways, Limited. 
The sum available for transfer to the renewals fund for 
1912-13 amounted, however, to only £497 9s. 3d. The 
fund on March 31st, 1913, amounted to £633,009 17s. 1d. 
The Council also decided, on June 23rd, 1908, on the 
recommendation of the Finance Committee, that a 
“General Reserve Fund” to provide for general con- 
tingencies should be established, to which any balance 
remaining, after providing fully for renewals, should be 
carried. There is, of course, no balance available to be 
carried to this fund in respect of the year 1912-13. The 
fund on March 31st, 1913, amounted to £273,785 19s. 5d. 
The total operating expenses for electric traction were 
£1,460,227 16s. 10d., inatuslinge £5911 2s. 8d. for special 
charges,- or 6.62d. a car mile run, as compared with 
6.63d. a car mile in 1911-12. The total working expenses 
in connection with horse traction amounted to 
£52,447 18s. 9d., or 11.91d. a car mile run. The total 
receipts in respect of electric traction amounted to 
£2,213,306 12s. 2d., or 10.04d. a car mile run, as compared 
with 11.29d. for 1911-12. From lines operated by horse 
traction the total receipts amounted to £38,422 IIs., 
oe 7d. a car mile run, as compared with 8.81d. for 1911— 
The total number of passengers carried and of car 
miles run during the year were as follows :— 





Electric Horse 
. traction. traction. Total. 
Number of passengers .. 601,102,149 .. 11,550,504 512,652,653 
Number of car miles run 52,886,623 1,056,481 53,943,104 


_ The most striking feature of the accounts is the great 
falling off in the gross traffic receipts as well as the receipts 
a car mile compared with previous years. The Committee 
submits in the following table particulars of the average 
electric track miles open, receipts a mile of track, receipts 





a car mile run, and the gross traffic receipts for the seven 
years ended March 31st, 1913 :— 


























Average Average Average Gross 

Year ended | track miles | p 4 P 4 Pp gz 

$lst March. 0} receipts receipts traffic 
during year. | a track mile. | a car mile. receipts. 

£ 

1907 40.66 19,929 | 11.95 810,320 
1908 61.91 20,223 11.74 1,252,001 
1909 77.94 19,752 | 11.56 1,539,434 
1910 j 99.61 18,546 11.21 1,847,327 
1911 | 116.98 17,925 | il 2,096,914 
1912 127.55 17,498 | 10.98 2,231,902 
1913 132.49 16,179 | 9.73 2,143,559 





In discussing the question, the Committee remarks :— 
“ Although the reduction in receipts in 1912-13 is accom- 
panied by an increase in the length of track open, it has 
to be borne in mind that many lines which have been added 
in recent years to the electric tramway system are not. of 
a highly remunerative character. The fact remains, 
however, that a new factor has arisen during the last 
year or two with which the Council has seriously to 
reckon in its efforts to maintain the tramways undertaking 
on a sound financial basis. We refer to the very great 
increase in the competition which the tramways have to 
meet from the motor omnibus undertakings. Many of 
the tramway routes upon which formerly no omnibuses 
were run have now been provided with motor omnibus 
services, while on other routes old services have been 
increased and extended to other traffic points. The result 
has been a diminution in the traffic using the tramways 
on intermediate stages of routes, and also a loss of over- 
lapping traffic in consequence of omnibus services reaching 
traffic centres beyond tramway termini. . . . The 
motor omnibus companies are not liable, as the Council is, 
to pay rates for the occupation of the road on which the 
omnibuses run. The amount paid by the Council under 
this head in 1912-13 amounted to £98,273. In addition 
to the amount paid for rates on permanent way very 
considerable expenditure has been incurred by the Council 
in connection with the maintenance of paving along 
the tramway routes which would have to be borne by 
the local authorities if no tramways had been constructed. 
This, it must be remembered, is despite the fact that the 
tramcars themselves do not contribute towards the wear 
of the paving which gives rise to this expenditure. The 
rates on the lines alone represent an average relief to the 
rates of London amounting to over 4d. in the £.” 

Mention is also made of the fact that the motor omnibus 
companies do not contribute to road improvements, whereas 
the ‘‘ amount chargeable to the tramways account in this 
respect under resolutions already passed by the Council 
is £807,302, of which £567,167 has already beea so charged 
up to March 31st, 1913, while in addition the amount 
estimated to have been paid to tramway companies, as 
part of the purchase money for their undertakings, in 
respect of the expenditure incurred by them on street 
improvements is £40,576. The whole of the latter amount 
has been charged to the tramways account, making a 
total charge up to March 31st last of £607,743. The 
amount remaining to be charged in respect of improve- 
ments already decided upon is estimated at £204,135.” 

** One other factor,’’ continues the Committee, ‘‘ which 
has an important bearing on the financial comparison 
between these two systems of traction is the question of 
all-night car services and workmen’s fares. The omnibus 
companies provide no facilities in these respects. On 
the other hand, the Council maintains all-night services 
on a large number of important routes which are of the 
greatest value to certain sections of the public, and, 
further, it provides workmen’s car services from 4 a.m. 
onwards all over the system at a fare of Id. single and 
2d. return for journéys of as much as nine miles in each 
Girection. We feel very strongly that while it is the duty 
of the tramways authority to provide these facilities for 
the working classes, it is even more the duty of the omnibus 
companies who possess so many other special advantages 
to bear their share in the burden of this public service.” 








THE PROPOSED WHITE NILE RESERVOIR. 
(From our own Correspondent in Egpyt.) 


Tue dam and reservoir on the White Nile, proposed by 
Lord Kitchener in his report, is a scheme which has been 
talked about frequently of late and is one of those advo- 
cated by Sir William Willcocks. Although the Assouan 
Reservoir might be used to take the peak off an excep- 
tionally high flood, it was never intended that it should be 
so used, for the quantity of silt brought down by the 
Blue Nile and Atbara is so great that it has been assumed 
that the deposit would prevent regulation of the sluices 
when the time came to let out the water. The actual 
amount of silt in the water in flood time is uncertain, for 
there is difference in opinion as to the best way of taking 
the samples, and the samples in different years have not all 
been taken in the same way. It would, however, be within 
the mark to say that at full flood the Nile brings to Assouan 
not less than 1.5 parts per 1000 in silt. As the flood dis- 
charge is about 10,000 cubic metres per second this means 
that more than 1} million cubic metres of silt in suspension 
arrives at Assouan every twenty-four hours. The sluices 
are then all wide open and no deposit takes place. The 
dangerous period of a very high flood would probably be 
from about the middle of August to the middle of Sep- 
tember. To fill the reservoir during these thirty days 
would subtract an average quantity of about 1000 cubic 
metres per second, or, say, twice that quantity per second 
during the peak of the flood. Thus a 12,000 flood could 
be kept down to 10,000, and as more than 80 per cent 
of the total discharge would be passing through the sluices 
it is quite possible that the amount of silt deposited would 
not be inconveniently great. At present the reservoir 
commences to fill up towards the latter part of November, 
and at this period the amount of silt in suspension is only 
about a fourth as much as at full flood. Though the silt 
is less the conditions are more conducive to its deposit, for 
the discharge of the river is then only about 1500 cubic 
metres per second, of which perhaps 1000 pass through 
the sluices, the remainder being impounded. The deposit 
of silt under these conditions is quite inconsiderable and it 
therefore appears possible, though perhaps not desirable, 





to utilise the Assouan Reservoir to take off the peak of a 
dangerously high flood. It may be mentioned that the 
effect of the full reservoir extends about 150 miles up the 
river, the width varying between 500 and 2000 yards. 

In the case of the proposed White Nile Reservoir the 
question of silt does not occur, for even at full flood the 
amount does not exceed | part in 10,000. The maximum 
discharge of the White Nile occurs about the end of October, 
and during August, which is the peak period at Khartoum, 
the discharge might be taken as about 1200 cubic metres 
per second. A barrage 40 miles above Khartoum would, 
however, subtract more than that quantity from the peak 
of the flood, for owing to the very slight fall of the White 
Nile—only about one inch per mile for 500 miles above 
Khartoum—the Blue Nile flood backs up the White Nile 
for a long distance, and it is no doubt expected that the 
effect of cutting off the White Nile discharge would be to 
cause an approximately equal quantity to flow up the 
White Nile from the Blue Nile. Thus, provided the reser- 
voir area is sufficiently great, on whieh point information 
is not available, the peak of the flood might be reduced 
by about. 2400 cubic metres per second. It is a very inter- 
esting scheme, and its interest is not lessened by the fact 
that the river discharges, especially at flood time, are not 
very trustworthy, partly on account of inaccuracy in 
current meter recordings and partly owing to the frequent 
and rapid changes ia the river bed. Every year, however, 
the Nile becomes better known and its study becomes in 
some particular more scientific, so that it is not too much 
to hope that within a generation the Nile will be utilised 
completely and efficiently. 








KAILWAY TECHNICAL ADVISER TO CHINA. 
(From our Special Commissioner in the East.) 
Yoxouama, May 29th, 1913. 

Dr. Sersrro Hrrat, D.E.—Doctor of Engineering— 
Japan, has been appointed Railway Technical Adviser 
for the Republic of China, and sails from Japan on June 3rd 
to enter on his new duties. 

Dr. Hirai was born in 1855. He was sent by the Japan 
Government to study engineering at Troy, U.S.A., in 
1875, and there obtained his engineering degree. He 
returned to Japan in 1880 and filled the position of chief 
engineer to the Tanko Railway till 1894, when he became 
attached to the Imperial Government Railways. He 
steadily rose to the position of President of the Imperial 
Railways—this was before the creation of the Railway 
Board. On the creation of the Board he became Vice- 
President, which position he filled till quite recently. 

When I was in China there was a great deal of specula- 
tion about this position, as it was well known that the 
government contemplated such an appointment. No 
one, however, had any idea that anyone outside the 
present circle of Chinese railwaymen would be selected, 
and it will come as a surprise that a Japanese engineer has 
been appointed. 

Of Dr. Hirai’s experience and ability as an engineer 
there can be no doubt. He is held in the highest respect 
by the officials and men of the Japanese railways, and that 
his country honours him is proved by the fact that he is 
one of the non-hereditary members of the house of peers. 
He has a personal charm which cannot fail to make him 

ular. 

Nationality counts for a great deal among foreigners 
in China. Personally, I confess that I am sorry a Briton 
was not selected for this position, and others will doubtless 
be sorry that a Frenchman or a German or an American 
did not receive the appointment. The one thing that 
should unite railwaymen to support Dr. Hirai is that he is 
by ability, training, and experience an engineer worthy 
of the position. 

Dr. Hirai will be well advised if he declines to join in 
the insane movement to rid the Chinese Railways of their 
best friends, the foreign engineer and manager. The 
experience of his own country in this matter should make 
him careful, for, but for the undue haste in filling responsible 
positions with Japanese subjects—experienced and able 
or otherwise, it little matters—Japan would to-day have 
been supporting a large industrial community as the result 
of the investment of foreign capital. 








OBITUARY. 
WILLIAM FOX. 


Tur death occurred at Norwood on Saturday of Mr. 
William Fox, M. Inst. C.E., F.G.S., M.I. Mech. E., and 
senior partner in the firm of Fox, Bateman and Fox, of 
5, Victoria-street, Westminster. Mr. Fox, who was born 
at Elfordleigh, near Plymouth, in 1847, was the son of 
William Fox, of Falmouth and Gloucester, and after assist- 
ing for many years the late Mr. J. F. La Trobe Bateman, 
of Manchester and London, visited California to report on 
a large irrigation scheme. In 1890 he commenced practice 
in Westminster, and became consulting engineer to many 
public bodies in this country, constantly appearing before 
Parliamentary Committees and Local Government Board 
inquiries in connection with water and sewerage schemes. 
Mr. Fox also designed the water supply and sewerage 
works for Vera Cruz, Tampico, and other foreign towns. 
In 1898 he was awarded the Gold Medal of the Society of 
Engineers. 
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PLAIN GRINDING MACHI 


THE CHURCHILL MACHINE TOOL COMPANY, LIMITED, MANCHESTER, 
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Fig. i—GENERAL VIEW OF MACHINE 
































Fig. 2—TAIL END OF MACHINE: 


| the simple coupling of a motor to the machine causing the 
| whole of the motions to be operated. It will be observed 

THE employment of grinding machines for finishing | that the body rests upon multiple planed feet with wedge 
work in engineering and manufacturing workshops has | blocks for adjustment purposes to énsure the alignment 
during the last few years made perhaps more progress | of the sliding ways when first set down. Two of the most 
than any other process. The grinding machine of to-day | important things which have to be considered in the 
is no longer regarded as exclusively useful for finishing | design of a machine of such dimensions—apart from the 
cylindrical work. It is becoming a serious competitor | power and rigidity—are the convenience of operation and 
with the lathe for many classes of work. As showing the | ease of control of the various motions and devices which 


LARGE PLAIN GRINDING MACHINE. 


development which is taking place in modern grinding | tend to eliminate the idle time of a machine in making | 
machines, we illustrate in the accompanying views what | adjustments between the actual grinding operations, and | 


is claimed to be the largest grinding machine of its class | thus add to the productive capacity of the tool. 
that has yet been built. Figs. 1, 2, and 3 are front and The machine under notice has many such devices, 
end views of the machine, Fig. 4 front and end elevations, | chief among which is the quick-power motion for the wheel 





Fig. 4—FRONT AND END ELEVATION OF GRINDER 


Fig. 5 a transverse section and part plan showing the | head. This is shown clearly in Fig. 5. The movements 
method of operating the quick-power motion of the wheel | are indicated on a special indicator on the front of the 
head, and Fig. 6 a mirror attachment for observing when | machine and directly in view of the operator at all times. 


the wheel comes into contact with the work. | This, we are informed, is the first machine of its class 


The machine is the product of the ‘Churchill Machine | to have such a motion fitted. Being a frictional device it | 


Tool Company, Limited, Manchester, and has a capacity | is safe in operation, only a light pressure on a hand lever 
of 36in. diameter and I16ft. between the centres. | being required to set the motion in operation, while release 
[t carries a grinding wheel 40in. diameter and 3in. | of the hand pressure causes the motion to be automatically 
weighs 38,000 lb. and is capable of dealing with | disengaged. 

With a machine | Referring to Fig. 5, it will be observed that the shaft A 


wide, 


the heaviest work within its capacity. 

of such a size it is desirable to place it in the shop so that | running across the machine is driven by bevel gearing 
the crane may have a clear run over it for the purpose of | and runs at a constant speed. From this shaft the motion 
lifting the work in and out. To this end the machine has | to the table is got through the gear-box in the ordinary 


been so designed that the drive is entirely self-contained, ' way, but in order to provide a quick-power motion addi- 


Fig. 3-HEAD END OF MACHINE 


tional mechanism in the centre of the bed has been pro 
| vided which is driven at a constant speed from the first 
| shaft A. From this a friction cone transmits the powe! 
| to a double-sided cone-shaped dise on the wheel feed 
| shaft B. The friction cone is pulled into contact with the 
disc by means of a hand lever and automatically releases 
itself as soon as the pressure is relieved, as above stated 
| The indicator is also of special utility on large machines, 
| and especially when large diameters are being ground, 
as it is often impossible for the operator to see when the 
| wheel is brought into contact with the object By the 
use of the indicator the wheel can be brought quite close 
| to the work and then put into action by means of the fine 
automatic feed. 











On such a large machine the movement of the wheel 
towards the work by the Churchill method is equally as 
sensitive as on the smaller machines. This wheel feed 
comprises & worm and worm wheel and rack and also 
introduces a bull wheel. The worm shaft passes from the 
| front of the machine underneath the pan and into the body 

below the wheel head. The method of rack feed adopted 
| causes the line of thrust to come directly under the wheel 
| spindle and as close as possible to the work. All controlling 
| levers to the various movements are centralised and brought 
| within convenient reach of the operator, so that the work 
| can be started and stopped from the operator’s position. 
| The centrol of the water is also brought close to hand. 
‘Rotary motion is imparted to the work by a special 
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patented arrangement of drive which comes through from 
the back of thé machine to the front and is started and 
stopped by means of a ring clutch of large diameter. A 
long shaft at the front of the machine travels with the 
table and runs at a constant speed, and all changes in the 
apeed of the work take place in the work-head gear-box. 
Sixteen changes of speed can be imparted to the work, the 





























contact is made. The makers claim that this is the first 
time such a device has been used commercially. We are 
told that the glass keeps perfectly clear and is not affected 
by any water spray from the wheel. In combination with 
the indicator the machine is very easily controlled. 
The mild steel shaft shown on the machine—Fig. | 


‘is 7jhin. maximum diameter, with five sizes, and is 1 1ft. 
































The introducers point out that the process is equally 
applicable to boilers, condensers, pumps, feed-water 
heaters, large water mains, ships’ tanks, propellers, stern 
frames, tail shafts, &c., and they claim in addition to the 
prevention of corrosion and pitting, the saving represented 
by increased steaming facilities and economy in fuel 
consumption due to absence of scale, the saving represented 
by the fact that it is no longer necessary to chip off the 
scale or to use boiler compounds. It is moreover pointed 
out that it is possible so to arrange the electric circuit 
that if the water in a boiler gets so low as to uncover the 
anode a signal may be given so that a low-water alarm 
may be provided. They further explain that fears have 
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gears all being sliding, and so arranged that only those doing 
actual work are in mesh. All the gears in this box are of 
nickel chrome steel, heat treated, and the shafts are of 
nickel steel. The speed range of the work is 16 to 1, and 
the highest gear ratio when the work is on the lowest speed 
is 87.5 to 1. By the arrangement of the vertical pillar, 
shown at the left-hand side of the table, the work head 
itself has a range of adjustment on the sliding table of 
about 4ft. The table itself is of box section with heavy 
diagonal ribs to ensure great stiffness and freedom from 
deflection. The table rack and gearing are all of steel 
and the gearing in the table change speed gear-box is of 
nickel chrome steel, with the idler gears in a tumbler frame 
running on ball bearings. Hand motion is also provided. 
When the power traverse is engaged the hand motion is 
automatically disengaged and vice versa, so that the hand 
wheel remains stationary while the machine is running. 
Interposed in the table gearing is a friction slip clutch 
which absorbs the reversal shock of the table when run- 
ning at a high speed. 

The grinding wheel head is of exceptionally massive 
construction and has a spindle of high tensile alloy. steel 
running in special bronze bearings arranged with ring 
lubrication and efficient means to maintain a continuous 
circulation of oil without allowing the latter to leak from 
the bearings. The wheel head complete weighs 3920 lb., 
but the feed arrangement is so sensitive that with even 
this great weight the wheel can be brought to “ spark” 





Fig. 6—-MIRROR ATTACHMENT 


the work repeatedly within one quarter thousandth of an 
inch in diameter——an essential feature for accurate work. 
Another feature of interest is the mirror, to show the 
relative position of the wheel and the work. This is carried | 
on the wheel guard and moves with the wheel backwards | 
and forwards. It can be so placed that the gap between | 
the wheel and the work is visible to the operator until | 


| water, which accordingly acts as the electrolyte. 
| current with a pressure of from 6 to 10 volts is applied 
| to the two terminals thus formed, and current naturally 
| passes from the anode to the metal of the boiler or con- 


















-- —---5- 
i 


' 
' 
| 
! 
\ 
' 
r 
! 
! 
i 
i 
6 
t 
' 
! 
' 


' 
' 
' 
! 
' 
j 
' 
| 

t 
L 
i 
1 
! 
I 
' 


Swain Se 


“Tue Encincer” 


Fig. 5—TRANSVERSE SECTION 


long. Finishing this shaft and removing jin. took only 
2} hours, whereas the same operations in the lathe had 
previously occupied about thirty hours. 





THE PREVENTION OF CORROSION IN BOILERS 
AND CONDENSERS. 


A METHOD, by the use of which it is claimed that not 
only is corrosion and pitting in boilers avoided, but the 
formation of incrustation prevented, has recently been 
intreduced into this country from Australia where it has 
been, and is being, extensively used with, we understand, 
most satisfactory results. The method in question is 
known as the Cumberland Process for the protectioa of 
metals, and the offices of the syndicate introducing it are 
at 44, Charing-cross, 8.W. 

The argument is accepted that the cause of corrosion and 
pitting is galvanic action, and that what is required is to 
counteract this action, and to provide something to be 
attacked which is of small value and can be readily replaced. 
Accordingly, the method consists in immersing in the water 
of the boiler or condenser an iron anode or iron anodes, in 
connecting to it or them the positive terminal of a source of 
electrical energy, and in connecting the boiler or conderser 
itself to the negative terminal of the source of energy. 
The anode is insulated from the metal of the boiler so 
that the only path for the electric current is through the 
A direct 


deaser as the case may be. . 
The method as applied to a Scotch boiler is shown in 
the accompanying engraving. In this A is a motor 
generator, B a switchboard, C an ammeter, D adjustable 
resistances, E two-way switches, F double-pole switches 
and fuses, G e@ fuse, H wires from the positive pole to 
insulated bolts, .J wire from the negative pole to the boiler 
shell, K K insulated bolts, L L detachable iron electrodes, 


‘MMMM brackets and clamps attached to the steam 


stays, and N N insulated electrode supports. 
The current in passing from the anodes to the boiler 


| shell decomposes a certain quantity of the water, and 


while the oxygen thus liberated is attracted by the anode, 


| the hydrogen forms a coating on the shell of the boiler. 


The result, as claimed, is that whereas the anode is attacked 
and eaten away, the hydrogen as it forms on the surface 
of the shell not only does protect it from corrosion, but the 
mechanical action of the hydrogen being given off between 
the metal and the scale, loosens and carries away into 
solution all dirt, scale or grease adhering. Moreover, if 
the boiler be already free from scale, the hydrogen being 
given off from the surface prevents any scale or solids 
from settling on or adhering to it, while the hydrogen 
itself neutralises any corrosive effect of acids, oils or free 
oxygen contained in the water, 








CUMBERLAND CORROSION PREVENTER 


been expressed by some engineers that the method would. 
if installed in boilers under pressure and heavily incrusted 
with scale, cause priming to take place, but that these 
fears have been found to be groundless. 

We are informed that the method or * Process,” as the 
introducers prefer to term it, has been satisfactorily 
employed by numerous shipping and railway companies. 
It has also beea tried by the United States navy, and 
Lieutenant-Commander Frank Lyon, of that navy, has 
reported on it. A copy of this gentleman’s report has been 
shown to us. It is most emphatic. ‘‘ The Process,’”’ he 
says, ~ does stop corrosion. It does remove 
scale from heating surfaces and it also prevents it forming. 

It is cheap, both as to current and material 
and it will be found far less troublesome and less 
expensive than any other treatment that can be given.” 





THE FRENCH DESTROYER MAGON. 


On April 19th the French torpedo-boat destroyer 
Magon was launched from the slips of the Ateliers et 
Chantiers de Bretagne, at Nantes. She belongs to the 
new class of 800-ton vessels which have been designated 
“* fleet destroyers,’ and will be, when she is completed, a 
particularly fine boat. Her stern, as will be seen from the 

















engravings on page 658, is shaped not unlike that of a 
racing motor boat, while she has a high freeboard forward 
so as to allow her to keep her speed in rough weather. 

The main particulars of this destroyer, which was 
designed by the builders’ staff with the assistance of 
Monsieur Laubceuf, the distinguished naval architect, 
are as follows :—Displacement on trials, 787 tons; dis- 
placement with extra bunkers full, 850 tons ; length over- 
all, 272ft. 4in.; breadth, 27ft.; depth, 16ft. 5in.; draught 
astern, 10ft. 

The hull, which is of Siemens steel, is divided into 
eleven water-tight compartments. The shell plating has 
a tensile strength of 38 tons per square inch, with a reduc- 
tion in area of 16 per cent. The stern is of forged steel, 
while the stern post, stern brackets, and rudder are of cast 
steel. The eleven compartments are allotted as follows : 
—tThe first forward is the collision compartment, then come 
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the chain lockers and store compartments, and then the | 
crew's quarters. Aft of these come two independent. | 
boiler-rooms, and then two independent engine-rooms. | 
Aft of these, again, are the officers’ quarters, the petty 
officers’ quarters, and the ammunition and store-rooms. 

There are to be four water-tube boilers of the du Temple 
type, which supply steam for the main propelling engines 
and the auxiliaries. The working pressure is 228 lb. per | 
square inch. They are fired with oil fuel burnt by du 
Temple burners. The liquid fuel tanks have a capacity | 
of 1300 cubic feet. 

The main engines are to be of the Rateau-Chantiers de 
Bretagne type. There are to be four turbines, two for ahead | 
and two for astern working, and they are to drive two 
propellers 7ft. 2in. in diameter. This type of turbine is 


above it. The latter feature makes the power required 
for traversing small compared with what it would be in a 
| device in which the boat is lifted as it is being traversed 
and swung out. 

The motive power employed is electric, but should the 
supply of this fail, as it may very well do in an emergency, 


/all the motions may be made by hand power. The 


control is placed entirely in the hands of one man, who 
_ by manipulating three handles can traverse a boat, fully 
loaded, across the deck, lower it rapidly or gently over the 
side, trim it to an even keel, re-wind the empty falls on a | 
quick-speed gear, and traverse back for the next boat. 
| All these movements are, it is claimed, performed equally 
well with electric or hand power. If manual labour be | 
employed four men per davit are kept turning a handle 








familiar to our readers and need not again be discussed. 
According to all accounts, it is giving excellent results in 
destroyers, while, if rumour is to be believed, it is shortly 
to be employed for warships of far larger displacement 
and requiring much greater power than destroyers. The 
particular turbines in question are designed to give 
18,000 shaft horse-power. The contract speed is 30 knots, 
but a speed of 34 knots is confidently expected. 

Two electric sets of 13 kilowatts each, driven by internal 
combustion engines, are to supply current at 80 volts for 
general lighting and for a 24in. searchlight. 

The armament is to consist of four 65 mm. guns on the 
quarters and one 4in. forward and one aft. Two 
hundred and fifty shells will be carried for the 4in. guns 
and 346 shells for the 65mm. guns. There will be four 
18in. torpedo tubes, arranged aft in pairs. Six torpedoes 
will be carried. The complement will be six officers and 
seventy-five petty officers and men. 








A NEW BOAT DAVIT. 


Or the flood of patents which, with every show of reason, 
may be traced to the influence of the Titanic disaster, 
the majority, it is curious to note, relate to improved 
means of launching ships’ boats. We say curious because 
it has never been suggested, nor are there any grounds for 
suggesting, that the boat-launching gear on the vessel in 
question worked otherwise than satisfactorily. Indeed, 
were it not for the fact that, mspiration or no inspiration, 
the launching of boats has at all times been a favourite 
subject with the inventor, we should find it difficult to 
give any valid reason why the explosion of ingenuity should 
have confined itself so largely to the direction named. 
The recommendation of the Merchant Shipping Advisory 
Committee as to the provision of boat accommodation 
sufficient for all on board may have had something to do 
with the matter. This recommendation, however, calls— 
if it call for anything—for improved means of storing and 
handling an mereased number of boats, and only for 
improved means of performing the actual lowering and 
launching in so far as these means are involved in the 
primary consideration. 

These remarks are suggested by a demonstration 
which was given on Monday at Messrs. Denny’s yard, 
Dumbarton, of the Babcock and Wilcox patented boat 
davit. In this device the objects aimed at are several, 
but it is clear that one of its chief advantages lies, as we 
believe it should lie, in the facility which it affords for the 
handling of a larger number of boats than was formerly 
required by Board of Trade regulation. 

The details of the device will be gathered broadly from 
the accompanying engravings. Of these, Fig. 1 shows 
the davit vertical with two boats stowed side by side 
beneath it on the centre line of the ship. In Fig. 2 the 
starboard boat is being lowered over the starboard side, 
and in Fig. 3 the same boat is shown hoisted over its 
fellow and ready for lowering on the port side. The 
illustrations represent the actual trial set of davits demon- 
strated at Dumbarton, but it will be understood that in 
an installation on board ship there would probably be a 
set of davits at each side of the vessel facing one another 
in pairs. The arrangement is such that if the space 
between any pair across ship were completely occupied 
with boats, all these boats could be launched in any order 
over either the port or starboard side. 

The special feature of the invention is to be found in the 
derricking arms adopted. These arms are shown i. Fig. 2 
in a horizontal position directly above the boat being 
lowered. They work in conjunction with the main posts 
in such a way that as the posts swing out the arms rise 
round their pivots. This arrangement achieves two 
distinct results. In the first place, it increases the range 
of action of the davit. Secondly, it permits of a loaded 





boat being carried across the deck at a uniform height 


Figs. 1 and 2—THE BABCOCK AND WILCOX BOAT DAVIT 


constantly in one direction, while an officer manipulates 
the controls. 


There are several other interesting features in the | 


invention. We have said above that as a boat goes over 
the side the officer in charge may trim it as it goes down. 
In addition to this, there is an arrangement provided which, 
should the boat reach the water with either,end tipped up, 
automatically trims it while still on the falls. Precautions 
are taken against over-winding and over-traversing. 
Should over-winding occur a chitch would ordinarily 
slip. If, however, for any reason this clutch is screwed 
up very tightly so as not to be in a position to operate, 
an automatic electric cut-out comes into action: In 


the event of over-traversing a mechanical device auto- | 


matically stops the motor. In addition to the means 
referred to above for hoisting the empty falls quickly, a 
slow gear is provided whereby a boat fully loaded with 
passengers may be hoisted from the water to the deck 
by hand power. A special type of chock has been designed 
to accompany the -davit. With this, a movemeat of a 
foot lever releases the lashings and causes the chocks to 














Fig. 3 


fall away from the boat, leaving it free to be traversed in- 
board or out-board. 

The davit demonstrated on Monday was constructed 
for the patentees by William Denny and Brothers, and 
is more or less of an experimental form. It is capable of | 
handling a 24ft. boat. With its motor equipment, it | 
weighs 5} tons, but it is anticipated that when designed | 
and constructed for commercial service it will have a | 
weight substantially less than this, particularly so because | 
in any given installation one motor will be capable of | 
operating simultaneously several sets of davits. At first | 
sight the davit appears to be a rather elaborate fitting, 
and we fancy will be found too expensive for use with a 
single boat. But for large ships where the boats are 
stowed in tiers and where rapid handling must be | 
assured, it appears to us to be an admirable solution of | 
a difficult problem. We may add that with electric power | 
the time occupied on Monday between the giving of the | 
signal and the boat being afloat on the water was less 
than half a minute. With manual labour it was about 
1} minutes. The falls being of wire rope and single can | 
be hoisted inboard again in a few seconds. 





THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
No. I. 

Tue eighteenth annual Convention of the Incorporated 
Municipal Electrical Association, which opened at the 
Institution of Electrical Engineers on Tuesday, constitute xd 
quite a record in the matter of attendance, the number 
present probably being increased by the prospect of an 
animated discussion upon prime movers, which wags 
opened by Dr. Ferranti. In this they were not dis- 
appointed. The Association was first welcomed by Mr. 
W. Duddell, F.R.S, President of the Institution of Ele«- 
trical Engineers, after which Mr. J. E. Edgcome, chief 
| electrical engineer to the Kingston-on-Thames Corpora- 





tion (the President), explained the circumstances of his 
| presence in the chair, notwithstanding the appointment at 

the last Convention of Mr. C. E. Shawfield, chief electrical 

engineer to the Wolverhampton Corporation. Incident- 
| ally he ventilated a small grievance regarding the imposi- 
| tion of an age limit when municipalities invite applications 
for the posts of managers to theig undertakings. 

The position with regard to Mr. Shawfield is simply 
explained. In a word, since his appointment as President 
last June he has left municipal employ, and, consequently, 
can no longer be a member of the Association. Mr. Shaw- 
field has taken up the position of engineer and joint manag- 
ing director of the Knowles Oxygen Company, of Wolver- 
hampton, but, as the change only took place early this 
| year, the Council of the Association decided to ask Mr. 
| Shawfield to prepare his presidential address, and this was 
| delivered at the meeting on Tuesday. Mr. J. E. Edg- 
| come, of Kingston-on-Thames, however, officially took 
charge of the meeting. It was in explaining these circum- 
| stances that Mr. Edgcome ventilated his grievance against 
the growing tendency of municipalities to put an age limit 
| when advertising for electrical engineers and managers 
| He pointed out the fact that the absence of any such 
| 
| 
| 


restriction does not limit the choice of the municipality, 
whilst its imposition does narrow the field of the applicant. 
Mr. Edgcome emphatically had the meeting with him 
when he refused to accept the “ too-old-at-forty ” doc- 
| trine. It was a piece of straight talking to the Councillors 
| present—and there were many. 
| Mr. Shawfield’s presidential address dealt with several 
| subjects which are always troubling the municipal elec- 
trical engineer, and Councillor. First, as to municipal 
ownership of electrical undertakings. Has the progress 
| that has been made been in spite of or because of municipal 
trading? As in most matters of policy in this country, 
public opinion appears to be sharply divided upon the 
question, and whilst one section asserts that municipal 
control is essential to the proper regulation of the supply 
of public necessities, another party as loudly condemns it 
| as being economically unsound. After seventeen years of 
| municipal work Mr. Shawfield is unable to give his adher- 
ence to either of these opinions, because, although it is 
perfectly true that in certain instances electricity supply 
| has languished whilst under local government administra- 
| tion, there are other instances where magnificent results 
| have been achieved, second to none that have been shown 
| by any private enterprise. The fact remains that, whether 
| for good or for evil, Parliament has committed to the 
| municipalities of this country the control of the supply of 
electricity tothe community, and it rests with the members 
| of the Incorporated Municipal Electrical Association, says 
Mr. Shawfield in his address, to see that this trust is not 
misplaced. 
The much-discussed municipal wiring and fittings’ 
department is next dealt with. One of the most curious 


electricity in this country is, he points out, that, whilst a 
municipality is empowered to generate and distribute 
electricity throughout its area and to make contracts 
with consumers as to the terms and conditions of supply > 
it is practically debarred from installing in a consumer’s 
| Premises the apparatus which is necessary to enable that 
consumer to utilise the electricity which the municipality 
has for sale. That is to say that, whilst a local authority 
is permitted, and even encouraged, to spend tens of thou- 
sands in generating plant and distributing mains, it is not 
permitted to spend tens of hundreds in the purchase and 
installation of wiring, fittings, and motors. The argument 
is that this restriction is imposed because if municipalities 
entered into the business of supplying fittings and installa- 
tions they would be competing with private enterprise, 
and that they have no right to use money borrowed on.the 
security of the rates to finance a retail trading department. 
The supporters of this theory apparently ignored the fact 
that the existence of an electric supply undertaking postu- 
lated the provision of means to enable the electricity to be 
consumed. In London, and in a few of the larger pro- 


| anomalies of the present position of the public supply of 
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vincial towns, this necessity could be, and was, to a large 
extent, provided by private enterprise, but many associated 
with stations in smaller communities knew only too well 
that the average wiring contractor had not the capital or 
the staff, and, too frequently also, had not the ability, 
adequately to supply the requirements of consumers. It 
was true that some municipalities had been fortunate 
enough to obtain by means of private Acts full powers to 
carry out wiring and installation work of all descriptions, 
and to sell and fix electricity consuming devices. The 
Corporation of Wolverhampton had possessed these powers 
since 1899, and after fourteen years’ experience of the 
practical operation of these powers he could unhesitatingly 
aflirm that both the electricity department and the local 
wiring contractors were in a flourishing condition. If a 
municipality had only the restricted powers by which 
wiring work could only be carried out through a contractor 
the result was of very little use to either party. In con- 
nection with this point it may be mentioned that the 
Association’s Bill asking for these powers is again before 
Parliament. 

Mr. Shawfield is entirely opposed to what he termed the 
vicious practice of rate relief from the profits of electricity 
undertakings, and expressed the hope that the members of 
the Association would do all they could to discountenance 
these donations. Whilst municipally owned electricity 
undertakings should be self-supporting, their surplus 
earnings should be allocated first to the accumulation of 
an adequate reserve fund, secondly to the provision of 
working capital, and any balance remaining should be 
devoted to the extension and improvement of the uader- 
taking. Mr. Shawfield agrees with the Local Government 
Board inspector who said that to borrow capital for e..ten- 
sions with one haad whilst giving surplus profits to the 
relief of rates with the other is virtually equivalent to 
borrowing money for purposes of rate relief. 

Much has been done in recent years in the direction of 
lowering the average rate of charge per unit to all classes 
of consumers, but much still remains to be done in this 
direction, and if municipally owned electricity under- 
takings as a body were to go boldly for a drastic reduction 
ir prices they would not only be more faithfully performing 
their duties to the community as a whole, but they would 
also reap a rich reward in the shape of increased output and 
better financial results. As a general principle, Mr. 
Shawfield believes that practically every central station 
can afford to sell electricity at a profit at a lower price than 
that at which none but a specially circumstanced private 
generating plant can produce it. The time is now rapidly 
approaching when a large part of the present capital 
liabilities of electricity undertakings will be liquidated 
by the operation of the sinking fund, and when this day 
arrives it seems probable that such a general reduction in 
the selling price of electricity will be possible that its 
practically universal adoption for lighting and motive 
power purposes will become inevitable. 

Hitherto the competition between electricity and gas 
has been beneficial both to the competitors and to their 
consumers, but the time may arrive, continues the address, 
when it may be to the interests of both parties, and of the 
community generally, that instead of competition there 
should be co-operation, the suppliers of gas devoting their 
energies to the economical production of non-illuminating 
producer gas, which could be used by the suppliers of 
electricity for the production of electrical energy. If such 
an arrangement were possible it would assist in the hus- 
banding of our coal resources, and would bring a little 
nearer that flat rate of something less than one halfpenny 
per unit, which at present seems rather a Utopian vision. 

A discussion on prime movers for electric power was then 
initiated by,Dr. 8. Z. de Ferranti, who has been working at 
the improvement of turbines for several years, as indicated 
in his recent James Watt Lecture at Greenock. Dr. 
Ferranti’s general views on the question of the future 
of the electrical industry are given briefly below, but, as 
will be seen by the subsequent discussion, there was a fair 
amount of disagreement as to the proximity of the mil- 
lenium, as one speaker put it. 

Dr. Ferranti said that notwithstanding the amount that 
has been written regarding the different systems of driving 
electric generators, the subject still seems to be one of 
considerable interest. The position to-day is that the 
steam turbine is in possession of the field, and that gas and 
oil engines are looked upon as likely alternatives. Many 
people believe that it is only prejudice or the fear of doing 
something new that prevents engineers from using these 
two latter methods for generating their power. He did 
not, however, agree with this view, and believed that 
engineers were using the only means that are at present 
economically available for the work they have to do. 
Electricity is being produced on a larger scale every day, 
and it appeared certain that to obtain the full benefits 
of electric working the current must be produced in large 
stations supplying extensive areas embracing all classes 
of demand. The question might be considered in detail 
under the following headings :—(1) Nature of fuel con- 
sumed, its availability and cost; (2) amount of fuel 
consumed per unit generated; (3) stand-by losses; (4) 
labour involved in running; (5) cost of upkeep of plant ; 
(6) capital cost of plant; (7) size of units, simplicity or 
complication ; and (8) reliability and proved capacity for 
work required. 

As we are a coal-producing country, it was evident that 
coal is our natural fuel. The very fact of oil being so 
sought after as fuel for certain purposes put it out of the 
question for general power production. In the first place, 
the automobile on land must consume, and even now con- 
sumed, large quantities of light oil. For the Navy oil 
was so eminently suitable as fuel that the demand in this 
direction would always raise its price above that due to its 
heat value. Furthermore, if there was ever a surplus 
after supplying the Navy, there remains the vast and ever- 
increasing demand by the mercantile marine, which will 
always be able to pay more for it than land consumers could 
do. It was therefore clear that coal must be our fuel 
where operations are carried on on a large scale. In the 
future the oil consumers above mentioned would even 
be partly supplied from the by-products of our coal, 
instead of our burning any appreciable amount of oil for 
making electricity. It was consequently vital that our 
power-producing plant should be coal-burning. The 
plant must be made suitable for the fuel, and not fuel 
found to suit a particular form of machinery. 





Going on to consider the thermal efficiency of the plant 
for producing electricity, i.e., the percentage of the heat 
in the fuel turned into current, he pointed out that a good 
steam turbine and boiler plant to-day gave back 15 per 
cent. of the energy of the fuel as electricity. As high an 
efficiency as 18} per cent. had actually been obtained in 
practice. It was probable, however, that this was by no 
means the limit of economy, and that developments in 
this class of machinery would result in an efficiency of 
25 per cent. being obtained in the near future. 

The next coal-burning machine considered was the gas 
engine. When considered in conjunction with the gas- 
producing plant its efficiency was probably between 
20 per cent. and 22 per cent. With this process there 
should, of course, be worked by-product recovery. 
Although it appeared evident that in the future all coal 
must be gasified and its by-products recovered, it did not 
seem that present knowledge enabled this to be done at 
sufficient profit for it to be generally adopted. In the oil 
engine was a machine which presented the highest effi- 
ciency yet realised. Moreover, test figures and those 
obtained in practice agreed very closely. The efficiency 
as already defined might be taken at between 28 per cent. 
and 30 per cent. On the question of stand-by losses, 
in the oil engine there was practically none. In the gas 
engine there was the producer loss, and in the turbine the 
boiler loss. These varied very much with the nature of 
the load, and where the plant was well designed and run 
and the load factor was good they could be reduced to a 
small quantity. Both the oi] engine and the gas engine 
were, however, badly handicapped in relation to the steam 
turbine by their incapacity for dealing with overloads, 
which the station must always be in a position to meet. 
With regard to the question of the labour involved in 
running and maintaining the plant, as matters stood to-day 
the turbine installation was undoubtedly the best, but it 
was hard to make a direct comparison, as the number of 
generating units with either gas or oil would be so great. 
It was, however, certain that the plant, which was the 
simplest, would always have the advantage, and where one 
was purely rotary and the other reciprocating there could 
be no question at all. In the matter of capital cost, the 
turbine system was again much the best, the simplicity, 
large units, and small space cccupied contributing to this 
result. The size of the units on the turbine system com- 
pared with those on the other systems was, perbaps, the 
greatest determining factor in the case. The turbine was 
to-day adequate in fulfilling the demand, whereas the other 
two systems were not. Moreover, combined with its 
boilers and auxiliary plant, it was a simple means of gene- 
rating power. Reliability of operation was vital, and 
here again the turbine system scored on account of its 
great simplicity, and because in working its parts are not 
subjected to either high or uncertain stresses. In practice 
the turbine system had proved its capacity to meet the 
demand made on power-producing plant. All this went 
to show that the course now followed by engineers in the 
selection of their plant was the right one, and that they 
really had no option in the matter. 

Looking at the question in the light of possible develop- 
ments of the future, he could not help thinking that as 
long as engines were used the rotary principle would be 
followed. For the moment the steam turbine system would 
be perfected so as to improve its efficiency and fuel con- 
sumption ; later on, when the turbine could be made of 
the internal combustion type, better economies still will 
be obtained. 

It will be seen from the above that Dr. Ferranti, so to 
speak, merely laid the foundation for a discussion, although 
his views on the subject are already well known from his 
James Watt lecture. For the most part, the speakers 
ranged themselves on two sides, those who were in favour of 
the large power stations in the immediate future, and those 
who held the opinion that for a long time to come the 
smaller power station will have to be catered for. Those 
sharing Dr. Ferranti’s views were Mr. R. A. Ghattock, 
Chief Electrical Engineer to the Birmingham Corporation, 
Mr. H. Richardson, Chief Electrical Engineer to the 
Dundee Corporation, and Mr. W. A. Chamen, Chief 
Electrical Engineer to the South Wales Electrical Distribu- 
tion Company. The two former gentlemen had carried 
out most interesting comparisons between steam and gas 
for Birmingham and steam and oil in the case of Dundee. 
Mr. Chattock, .of course, was in want of a very large plant 
in Birmingham to deal with his extensions and develop- 
ments, and taking the capital cost of the plant, the cost of 
labour, interest and sinking fund, fuel consumption, and 
all the items usually considered in works costs into account, 
he had ascertained that for a producer gas station working 
on a load factor of 27 per cent., which was about the 
average to be anticipated in Birmingham, the cost per unit 
was 12 per cent. higher with gas than with the steam plant. 
Also in the case of a gas-driven station using town gas of 
high calorific value—about 500 B.Th.U. per cubic foot— 
and reckoning gas at 6d. per thousand cubic feet the working 
costs were 41 per cent. higher than with steam. He agreed 
that a 27 per cent. load factor was considered low for a 
gas-driven station, but plant of this kind would have 
represented eventually something like 70 per cent. of the 
generating plant in the undertaking, and, tHerefore, it was 
impossible to treat it differently from.the steam plant 
already there. ‘The size of the units which he considered 
for the steam turbine plant were 5000 kilowatts, and for 
the gas plant, 4000 kilowatts, which was the largest that 
have been commercially made up to the present. He also 
considered 1000 kilowatts gas engine sets, and the figures 
worked out slightly higher than in the 4000 kilowatts sets, 
chiefly due to the extra cost of labour inrunning. For an 
undertaking requiring 100,000 kilowatts, which was quite 
a usual figure nowadays for the large towns, it would be 
necessary to have something like 200 Diesel oil engines, 
and the labour cost of handling these engines appalled him. 

Mr. Richardson, on the other hand, has found that a 
5000-kilowatt turbine, complete with its auxiliaries, 
boilers and coal bunkers, would cost £30,000, and, from the 
makers’ own figures, four Diesel sets would be required for 
the same work, and their cost would be £58,000. This was 
exclusive of the value of the extra space required in the 
latter case. The fuel costs in the case of the Diesel set 
would be 0.15d. per unit, as against 0.1d. per unit with 
the steam sets in use at his generating station at Carolina 
Port (or, say, 0. 11d. per unit, as the price of coal had risen). 
Moreover, the coal market was less unsteady than the oil 





market, and as to the future of the latter he had only 
interested prognostications to go upon. There was a 
field for oil-engine stations in rural and other smaller 
districts which were chiefly residential and not industrial 

Dr. Ferranti’s emphatic opinions upon the question of 
oil were naturally bound to draw the Diesel engine makers, 
and Mr. H. 8. Russell, of Messrs. Mirrlees, Bickerton and 
Day, appeared as his antagonist on this side of the question 
He refused to have the claims of the Diesel oil engine 
dismissed as lightly as Dr. Ferranti had done, and argued 
that it would be more economical to abandon large generat- 
ing stations altogether with extra high-tension trans- 
mission sub-stations, &c., and to put down Diesel driven 
generators in sub-stations. Dr. Ferranti’s statement 
that ‘‘ as we are a coal-produeing country it is evident 
that coal is our natural fuel,’ contained an economic 
fallacy, because, he said, there were obviously conditions 
which might arise which might make it advantageous for 
us to export our coal and import some alternative fuel, 
such as oi!. He drew attention to the reference by Dr. 
Diesel in his admirable paper before the Institution of 
Mechanical Engineers, that tar and tar oils are three to 
five times better utilised in the Diesel engine than coal is 
in the steam engine, and that this being so a much better 
and more economical utilisation of coal is obtained by 
first transforming it into coke and tar by distillation, 
using the coke in metallurgical and for other heating 
purposes, and burning the combustible eB gies in the 
Diesel engine itself under exceptionally advantageous 
conditions. Further, in THE ENGINEER of October 25th 
last year a special process was described for the production 
of tar oil from bituminous coal, and by this as much as 
18 gallons per ton, or 40 per cent of the coal could be con- 
verted into tar oil, and as the fuel consumption in the 
Diesel engine was probably less than a quarter that of the 
steam engine, it was obvious that even with coal as a fuel 
the Diesel engine had the great advantage. He referred 
to the other advantages of Diesel engines, such as absence 
of standby losses, &c., and referred to Professor Vivian 
Lewes’ Cantor lectures before the Royal Society of Arts, 
in which it was pointed out that where oils are distilled 
for the purpose of obtaining petrol and other light oils, it 
is the residual that is made use,of,as fuel in the,Diesel 
engine, so that, said Mr. Russell, itywas obvious that, the 
greater demand there was for petrol.the greater would be 
the supplies of Diesel engine oil available. In conclusion, 
he repeated Professor Lewes’ statement_that the tendency 
for the prices of fuel oils to increase is solely,due to the 
absence of transport facilities, and that before long the 
heavy oils used in the Diesel engine will descend in price. 

An interesting experiment which is being carried out by 
the Accrington Corporation was referred to-by the Chief 
Electrical Engineer in that town, Mr. Harold Gray. There 
are two 1000 horse-power engine plants, with ammonia 
and tar recovery equipment. The object of installing 
these plants has been to deal with the 24-hour load, and to 
let the steam plant take the peaks. One of these plants 
has now been running continuously for three months, and 
the fuel consumption has averaged 1.56 Ib. per unit, or 
0.125d. per unit, whilst the by-products have produced in 
revenue a sum amounting to more than half the total fuel 
costs. One of the great advantages claimed for his gas engine 
plant by Mr. Gray was the negligible standby cost, for he 
has found that the cost of keeping a 1250 horse-power 
producer ready for work within a quarter of an hour is only 
half a ton of coal a week. 

Among those who did not quite think that Dr. Fer- 
ranti’s millenium, as one speaker put it, is at all near at 
hand, were Mr. C. H. Wordingham, Chief Electrical Engi- 
neer to the Admiralty, and Mr. E. E. Hoadley, Chief 
Electrical Engineer to the Maidstone Corporation, and the 
Chairman; of the Swansea Electricity Committee, who 
himself is the owner of a works with its own generating 
plant. Mr. Hoadley, by the way, on quite recent figures, 
has found that a 750-kilowatt steam generating set is more 
economical than oil engines. 

Mr. G. D. Seaton, of Messrs. Richardsons, Westgarth 
and Co., dealt with the point of municipalities accepting 
the lowest tender, and thought that this policy would soon 
be abolished if the practice of independant tests were 
adopted. Anything more Gilbertian and incomprehensible, 
he said, he could not imagine than for the purchasers of large 
steam turbine sets to allow the makers to test them. He 
would have independent tests carried out on all such 
plants before acceptance, and, further, he would publish 
those tests. 

Dr. Ferranti, replying upon the discussion, agreed that 
everybody under present circumstances is doing the best he 
could, but he still looked forward to the days of generation 
on a huge scale dealing with huge areas, and with this end 
in view, although a confessed hater of municipal trading 
he went so far as to advocate that municipal and company 
electric supply areas should be extended, and.suggested 
that possibly the large generation which he dreams of may 
be brought about by co-operation between various areas. 
As an example, of the variation in existing practice he 
mentioned the large steel works at Gary, U.S.A., where 
sixteen 2000-kilowatt gas engine driven alternators are 
installed, supplied with the gas from the blast furnaces, 
and yet in the same country the Commonwealth Edison 
Company, one of the largest makers of electricity in the 
world, had originally put into its new station 20,000 
kilowatt turbine sets, and had followed these up by 
ordering a 25,000-kilowatt set from Sir Charles Parsons, 
while quite recently it had contracted for a 30,000-kilo- 
watt machine from the General Electric Company. What 
was the reason for this difference in practice? All he 
could say was that the Commonwealth Company was 
a money maker, and its living depended upon supplying 
the public at a sufficiently low rate, and under its par- 
ticular conditions it found it did not pay it to do 
what had been done at Gary. . 

On Wednesday the Association met in camera to discuss 
certain matters. 








Tuer Gannizzaro prize of 10,000 lire, founded by the late 
Dr. Ludwig Mond, has been awarded by the Reale Accad- 
emia dei Lincei, of Rome, to Mr. Frederick Soddy, F.R.S.., 
lecturer in physical chemistry at the University of Glasgow, 
for his researches in radio-activity. The presentation of 
the prize took pace in the Capitol on June Ist, in the 
presence of his Majesty the King of Italy. 
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20 HORSE-POWER MARINE OIL ENGINE. 

Tue above illustration represents a 20 horse-power 
marine oil engine of the so-called ~ semi-Diesel ”’ type, 
which has just been constructed by the Westinghouse 
Brake Company for a sea-going pleasure cruiser. This 
engine is made under the Cross patents, and possesses the 
general characteristics of the stationary oil engine of this 
type which has 10w for some time been manufactured by 
this company, but has been modified so as to be suitable 
for marine purposes. 

The Cross engine is of the vertical, single-acting four- 
cycle type. All the moving parts are enclosed and work 
in oil. Ordinarily the fuel used is Jamp oil, such, for ex- 
ample, as “‘ Royal Daylight,” *‘ Russolene,” ‘* Rocklight,” 
&e., but the makers claim that crude oils and residuals can 
be used with equally satisfactory results. The engine is 
of the high-speed, high-compression type, and makes use 
of the heat of compression to ignite the charge in the 
cylinder. A combustion chamber is arranged at the top 
of the cylinder, and in this is screwed a small bulb, which 
at starting is heated by a lamp so as to obtain the necessary 
ignition temperature. The lamp is removed when the 
engine has been at work a short time. No carburetter or 
vapouriser is used. 


There are two fuel pumps, one for each cylinder. These 





Fig. 1 


are arranged side by side at one end of the engine, in an 
easily accessible position, and they spray the fuel into the 
cylinders in turn. Supposing the engine to be starting 
the first down stroke of a piston, air alone—not a mixture 
of air and gas or oil vapour—is drawn into the cylinder. 
On the next up stroke the air is compressed. Just before 
the ead of the up stroke is completed, the piston cuts off 
from the combustion chamber an annular chamber or 
pocket. After this pocket is closed, and at or near the 
end of the stroke the oil fuel is sprayed into the cylinder 
and ignites. This, of course, propels the piston downwards 
and when it hes travelled a short distance the annular 
pocket, above mentioned, which contains heated com- 
pressed air, is again put into communication with the 
cylinder, and the additional air, intermingling with the 
burning mixture already in the cylinder, makes the com- 
bustion complete. 

The makers claim that owing to this feature the engine 
is particularly efficient and is, moreover, exceptionally 
clean, there being no smoke from the exhaust nor deposit 
of carbon on the valves or cylinder, so that it can run for 
long periods without requiring cleaning. 


Just before the end of the power stroke the exhaust 
valve opens and is kept open until the end of the following 
up stroke, so as to allow the products of combustion to be 
driven out. 

The speed of the engine is regulated by a governor which 
varies the stroke of the feed pumps, so that the amount of 
oil injected at each charge may be proportional to the load. 
No strokes are actually missed, but vil is injected and 
ignited at each power stroke, but its amount is varied 
automatically by the governor to suit the demand for power 
made on the engine. It is claimed that premature ignition 
is impossible. 

In the fuel pump a section of which is given in Fig. 1, 
there are two suction and two delivery valves, so that any 
leakage past one may be checked by the other. Four ball 
valves will, therefore, be observed. The valve caps are so 
arranged that the lift of the balls does not exceed j,nd 
of an inch. There is a strainer at the top of the suction 
pipe. This is provided with several layers of fine gauze. 
The packing of the glands consists of washers of special 
composition. 

Under ordinary conditions, with the governor out of 
action, the plunger A is forced inwards by the cam B acting 
on the roller C and the arm D. This arm follows the cam, 
the roller being kept against it by a spring. The full 
stroke therefore takes place each time the cam revolves. 





At the bottom of the roller arm there is a slipper plate E. 
Lying beneath it is an arm pivotted at F and having a steel 
finger G at itsend. Fig. 2 shows the arm when the plunger 
is at the end of its stroke. If the arm H is then raised 
slightly it will be seen that when the arm D is returning 
the finger G will engage with it and prevent it returning, 
as shown in Fig. 3. Then the next time the cam comes 
round the stroke will only amount to the distance shown at 
J. This, however, will cause sufficient oil to be injected 
into the combustion chamber to ignite and give a power 


stroke though, of course, of much less strength than when | 


the full stroke takes place. When the governor is in action 
there are, therefore, long and short strokes of the pump, 
proportional to the load. Oil is consequently always in- 
jected, aad no power strokes are missed altogether. 

On reference to the plan of the governing gear shown in 
Fig. 4 it will be seea that the arm A has a steel follower B, 
which is kept against the cone C by the spring D, strong 
enough to keep the cone up against the governor arms. 
When the speed of the engine increases beyond that for 
which the governor is set, the weights E and F move 
outwards, overcoming the resistance of the springs G and 
moving the cone slightly to the right. A smaller diameter 
on the cone is then presented to the follower B, which 
moves upwards and allows the arm A to move into the 
positioa shown in Fig. 2, thus reducing the pump stroke. | 
As soon as the speed returns to the normal the weights 
resume their former position moving the cone C back again 
and releasing the arm E. It is essential that the clearance 


betweea E and G should be small--about ,{,in. Tf acer 
sary this can be adjusted by moving the follower B 
Fig. 4—in or out by means of the nuts H—Fig. 4.) The 
lever L—Fig. 1—- is used to pump a few charges into th 
combustion chamber before starting. It is attached to tly 
excentric M and causes the lever D and plunger N to mov: 
to and fro. The engine is stopped by moving the lever 
L into the position shown by the dotted lines. All mov: 
ment of the plunger is then prevented and the fuel suppl) 
to the engine is at once cut off. The lever is also used as 
a hand adjustment, to vary the stroke according to the 
load, by fixing it in an intermediate position by means of 
the fly nut. 

It is pointed out by the makers that the fuel, which is 
forced into the cylinder in a fine spray, is. not injected 
suddenly, but during a portion of the stroke, and that there 
is, in consequence, no sudden explosion, but, rather, a 
gradual combustion of the oil which produces a moderat: 
but continued pressure on the piston, instead of a sudden 
great increase of pressure. 

The particular engine illustrated has two cylinders, 
and is designed to produce its full power at a speed 
of 600 revolutions per minute. It is provided with 
a chain geared mechanism for starting which can be hand 
driven or put into action by a foot lever, so that there is 
no necessity for stooping. The ratio of the chain gearing 





Fig. 4 


is as 2 to 1, and, moreover, half compression is fitted, so 
that between the two starting may be made easily. 

To start the engine: The exhaust cam is moved, by 
means of the starting lever, along the cam shaft to bring a 
second cam into position, which, by holding the exhaust 
valve open for a portion of the compression stroke, reduces 
the compression by allowing some of the air to escape. 
The engine is started by heating the ignition bulb; this 
takes about four or five minutes. Oil is then sprayed into 
the combustion chamber by working the fuel pump by 
hand. The fly-wheel is then pulled round, aad, when the 
engine has fired a few times the half-compression lever is 
placed in the running position, and the engine runs up to 
its normal speed. The blow lamp may then be removed, 
and as long as fuel is supplied to the engine it will continue 
to run without attention. 

The lubricating oil is contained in a sump at the base of 
the engine, and is forced to all the bearings and up through 
the connecting rod to the gudgeon pin bearings by means 
of a pump driven off the cam shaft. The pressure em- 
ployed is 10 Ib. per square inch, the pressure being indicated 
by means of a pressure gauge attached to one of the 
cylinders. A large pipe, which leads to the oil sump, is 
brought up above the level of the floor, so that the supply 
of lubricating oil can be replenished if desired when the 


| engine is running, the level of the oil being shown by a 


float in this pipe. 
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ANIMAL GROWTHS IN WATER PIPES.* 


By SAMUEL C. CHAPMAN, M. Inst. C.E., Water Engineer, 
Torquay. 


Mucus has been written in recent years concerning the incrus- 
tation of water pipes and the retardation of flow due to the 
action of Cladothrix and kindred organisms, but comparatively 
little has been said, in English circles at least, of those animal 


rowths which sometimes appear, and whose presence has been 
the source of considerable anxiety to those responsible for the 
administration of the undertaking in whose mains the creatures 
have ensconced themselves. That so little has been written on 
the subject is probably due to the fact that in the majority of 
works the whole of the water sent to the consumer is filtered, 
and the state of the pipes conveying water to the filters is not a 
matter of great concern, provided their efficiency remains 
unimpaired. Further, the difficulty rarely, if ever, arises 
in connection with — drawn from underground sources, 
so that the question of animal growths is limited practically to 
those undertakings whose supplies are drawn from rivers or from 
upland surface sources. 

In the early days before filtration was so universal or had 
reached its present state of efficiency it was not an uncommon 
thing to hear of almost every description of fauna inhabiting 
the distributing mains, especially in cases where the supply was 
drawn direct from rivers and streams. Amongst the older 
records mention is often made of eels or other kinds of fish, 
and mussels, to say nothing of sponges and pipe moss, or Polyzoa. 

The history of the cholera outbreak at Hamburg is so well 
known that more than a passing reference thereto is unnecessary. 
The close and exhaustive investigations which followed that 
terrible visitation revealed the fact that the Elbe water, which 
was unfiltered, carried with it into the city’s distributing mains 
sufficient nourishment to sustain the most prolific species of 
animal life. Besides sponges and Polyzoa, which furred up 
the pipes to a considerable extent, there were found snails and 
water-lice in hundreds at every examination, while mussels, 
eels, sticklebacks, and even flounders made their homes in the 
water mains. Dr. Kraepelin tells us that he found over fifty 
genera of animals in the pipes. Since the introduction of filters, 
however, the numerous inhabitants of the pipes have died off, 
and at the present time there are no animal growths of any 
description in the Hamburg distributing mains. 

It is hardly necessary to remark that no one at the present 
time ever expects to hear of such highly developed animals 
as fish or eels in a town’s distributing mains, yet in many 
works where filtration has not been adopted the lower growths 
are to be found in the pipes, and in some instances to such an 
extent as to cause much trouble and anxiety to those responsible 

- for the administration of the supply. In the United States 
especially has this been the case, and Whipple has stated with 
reference to such growths as sponge and Polyzoa: ‘‘ They are 
found in the pipes of New York City, Brooklyn, Boston, in 
many small places in New England, and, in fact, in most of the 
cities of New England where surface waters are used without 
filtration.” There are no doubt many instances in this country 
where animal growths exist in pipes and conduits, which, by 
reason of their moss-like formation, have been wrongly ascribed 
to the vegetable kingdom. 

Where water is drawn direct from rivers or impounding 
reservoirs without filtration small free-swimming creatures 
are often drawn into the pipes, and thus find their way into 
service reservoirs, and thenee into the distributing mains. At 
certain seasons of the year their numbers may be very con- 
siderable, and the changes of temperature in the water in 
impounding reservoirs causes them to transfer their feeding 
grounds to such levels as may be within the area of influence 
of the draw-off pipes, and vast numbers may be carried into the 
mains thereby. The quantity of such life in a reservoir depends 
largely, or it may be said entirely, upon the available food supply 
therein, and in new works where food is more abundant the 
number of these animals would be proportionately large. 

The author had under his observation a short time ago a 
remarkable instance of the presence of these organisms in their 
myriads. The supply was drawn from a storage reservoir 
which had been in use for about five years, and before entering 
the trunk mains the water was passed through a battery of 
mechanical filters. These, under ordinary conditions, required 
cleansing every seven days. It was found necessary to wash 
them out more and more frequently, and at last the interval 
between successive washings was reduced to four days. 

The manhole of one of the filters having been removed, it 
was found that the rapid clogging up was due to the presence 
of Daphnia, which covered the surface of the filter to a depth of 
jin. or more. To ascertain whether the whole reservoir was 
alive with these creatures, samples of water were taken at various 
depths (the reservoir was 50ft. deep), and it was found that they 
were assembled in the greatest numbers at a depth between 
15ft. and 20ft. from the surface. The water being then drawn 
off at another level, the filters were at once relieved of the extra 
work they had been called upon to bear. 

The open surfaces of water, whether in service reservoirs, 
clear-water tanks, or in channels, lend themselves to the intro- 
duction of free-swimming animals into water mains. As is 
well known, many winged insects lay their eggs at the margins 
of open-water surfaces, and when these hatch out the larve spend 
one part of their existence as free-swimming animals before 
reaching a further stage in their development. The larve 
sometimes find their way into the pipes, and some may even 
reach the consumers, and, although their presence may be easily 
accounted for, and, it may be proved conclusively that the 
water has been properly filtered, the man-in-the-street will still 
be of opinion that there is something amiss with the supply. 

The larve of the Dipterous insect are frequently found in 
mains carrying water from surface sources, and the author has 
observed them frequently amongst specimens of sponges and 
Polyzoa taken from mains and aqueducts in various parts of 
the country. Water snails and water-lice, too, are to be found 
associated in the same manner with Polyzoa and other organisms, 
no doubt because these growths afford both food and shelter for 
them. There is little doubt that when Polyzoa in various forms 
become lodged in pipes they at once attract large numbers of 
creatures which either prey upon them or shelter amongst their 
tangled masses, 

Some years ago the author witnessed a rise of flies from the 
surface of a reservoir at Plymouth (the water was unfiltered). 
The caretaker reported that the screens at the outlet, which had 
an area of about 150 square feet, were blocked, and the reservoir 
was overflowing, a most unusual circumstance. A close exami- 
nation revealed the fact that winged insects were rising in myriads 
to the surface, and while so duing many were drawn against the 
screens and killed. The dead bodies of these flies were jammed 
into @ solid’ mass of considerable thickness against the surface 
of the screens. Above the surface of the reservoir were swallows 
innumerable, which found an easy living on this occasion at least. 
Without these screens poate yc Oo annoyance would have been 
oecasioned to many consumers by the influx of these insects 
into the town’s water supply. 

Fortunately, many of these free-swimming organisms do 
not, as @ rule, make the pipes their permanent abode, and they 
may be regarded simply as occasional and unwilling passengers 
on their journey to ends unknown, and, furthermore, they often 
hecome broken up to such an extent that little remains which 
can be detected without the aid of the microscope. There are, 
however, organisms which find the inside of pipes a most con- 
genial place in which to take up their residence, and amongst 
these pipe moss or Polyzoa and sponges are worthy of special 
notice, The first of these has been found in a variety of forms 
in many water undertakings in this country and on the Con- 














tinent, while, as previously. stated, they are found in nearly every 
unfiltered surface supply in the New England States of America. 
Snare are also common in surface waters, and are found under 
almost the same conditions as the Polyzoa. 

The question naturally arises as to whether and in what 
respect’ these growths are injurious to a water supply, and it 
may be said at once that they are not pathogenic. Dr. Kraepelin 
has informed the author with regard to Polyzoa, &c., that : 
“These organisms in pipes are not at all injurious, but, on the 
contrary, they consume the debris, and thus make the water 
purer.” 

Whipple is guarded in his remarks upon this question. In 
“The Microscopy of Drinking Water” (page 168) he says: 
“In a certain sense they tend to improve the quality of the 
water by reducing the number of floating microscopic organisms, 
but they themselves must in time decay, and anyone whose 
nose has ever had an experience with decomposing sponge will 
appreciate the fact that better places for these organisms may 
be found than the distribution system of our water supplies. 
It should be stated, however, that in all probability very large 
quantities would be required to produce tastes or odours that 
would be noticed in the water.” 

One of the chief objections to these growths lies in the fact 
that they produce mechanical difficulties which are exceedingly 
detrimental to any water undertaking; thus at Hamburg 
sponges, Polyzoa, and other organisms were found covering the 
interior of the pipes to a considerable thickness, and to such an 
extent that the capacity of the pipes was seriously interfered 
with. At Antwerp Dr. Kemna some years ago discovered a 
growth of Polyzoa in a 24in. main conveying unfiltered water, 
which reduced the clear diameter of the pipes to 16in. 

Whipple, writing to the author in regard to the growths of 
Polyzoa in water mains, says: ‘‘ In regard to the sizes of pipes 
that have been choked with pipe moss, I do not know that I have 
ever seen a pipe actually clogged that was larger than 2in., but 
I have seen 4in. pipes that were nearly full, and it is not at all 
uncommon to find growths from lin. to 2in. thick in 8in., 12in., 
and 24in. pipes.” 

In many cases the surface of the growths resembles thick 
rough matting, while in others they are surrounded by a collec- 
tion of mud and slime. Sponges are most irregular in their 
growth, sometimes forming a thick smooth surface, while other 
forms may protrude long finger-like projections into the water. 

The author examined a 12in. pipe some time ago, which was 
coated with sponge to a thickness of nearly jin. This was 
found to have a very rough surface. The growths had covered 
up the rust nodules that were on the surface, and had used these 
irregularities evidently to their own advan by sending 
therefrom projections into the water area for the better acquire - 
ment of food. The result was a surface of the worst possible 
type for obtaining an efficient flow of water. There is little doubt 
that these growths not only reduce the sectional area of a pipe 
to a considerable extent, but the rough surface which they 
form adds another factor which again materially reduces the 
flow. It is held by some that these organisms (Polyzoa especially ) 
tend towards the production of rust nodules, that they become 
firmly attached to the pipe coating, and when they die down or 
become torn away from their positions, the coating is damaged, 
and in some places entirely detached from the metal, leaving 
the surface exposed. 

However, although the effects of these organisms so far 
mentioned have been chiefly prejudicial to the water authority, 
the consumer has just as much cause to resent their presence. 
The natural death of the Polyzoa as well as those conditions 
which sometimes bring about their wholesale destruction, 
liberate into the mains large masses of tangled, mosslike growths, 
which become broken up and carried into every part of the system 
—following generally the direction of greatest demand. It 
thus follows that the most important supplies are those which 
first feel the inconvenience of their presence. The house 
services are first blocked at the ball valves, and metered supplies 
follow. Unfortunately, the trouble is not of a single day, 
but may continue for a long period. 

In Torquay, among many instances, the following may be 
quoted :—On one occasion eleven houses in one row were without 
water from. this cause on the same day; in another case an 
important metered supply was blocked upon four successive 
days; while on another occasion an electric lighting station 
within the area of supply was nearly forced to close down at 
the time of maximum load because the meter was blocked. 

Last year, at New Canaan, Conn., U.S.A., a growth of Polyzoa 
which had become established in the pipes died off, and while in 
some instances the heating apparatus in houses became. blocked 
and burst, the choking of the house services was almost general. 
The author has also heard of a case where a water famine was 
caused entirely by Polyzoa (Paludicella) blocking up the house 
services. This happened in our own country a few years ago. 

There is an old hunter’s maxim which says, “To know 
the habits of an animal is the first step towards becoming a 
successful hunter of it,” and, similarly, in dealing with these 
animal organisms something of their life history must be known 
before any intelligent step can be taken to eliminate them from 
water pipes. The author therefore ventures to quote at length 
an extract from Whipple’s ‘“‘ Microscopy of Drinking Water,” 
in whic] he describes the Polyzoa (Bryozoa) as follows :—‘* The 
Bryozoa, or Polyzoa, are minute animals forming mosslike or 
coral-like calcareous or Chitinous aggregations. The colonies 
are called Corms, Polyzoaria, or Coencecia. They often attain 
an enormous size. In the adult stage they lead a sedentary life 
attached to some submerged object. The animals themselves 
are small, but easily visible to the naked eye. Some of them are 
covered with a secreted coating or sheath that takes the form of 
a narrow, brown-coloured tube ; others are embedded in a mass 
of jelly. The genera that live in the brown, horny tubes form 
tree-like growths that often attain considerable length. The 
branches are sometimes an inch long, and each one is the home 
of an individual Polyzoon or Polypid. The branches or hollow 
twigs are separated from the main stalk by partitions, so that 
to a certain extent each Polypid lives a separate existence in its 
own little case, though each was formed from its next lower 
neighbour by a process of budding. The body of the organism 
is a transparent membraneous sac, immersed in the jelly or 
concealed in the brown opaque sheath. It contains a U-shaped 
alimentary canal, with a contractile cesophagus, a stomach, and 
an intestine ; a muscular system that permits some motion within 
the case, and that enables the animal to protrude itself from 
the case and to extend and contract its tentacles ; mesentaries 
in the form of fibrous bands; an ovary; and a rudimentary 
nervous system. There is no heart and no blood vessels of any 
kind. The most conspicuous part of the animal is the circlet 
of ciliated tentacles. They are mounted on a sort of platform or 
disc, called a lophophore, at the forward end of the body. This 
lophophore, with its crown of tentacles, may be protruded from 
the end of the protective tube at the will of the animal. The 
tentacles themselves may be expanded, giving a beautiful 
bell-shaped, flower-like appearance. They are hollow and are 
covered with fine hair-like cilia. They are muscular and can be 
bent and straightened at will. By their combined action currents 
in the water are set up towards the mouth, situated just beneath 
the lophophore. Minute organisms are thus swept in as food. 
The Bryozoa increase by a process of budding which gives rise 
to the branched stalks. There is also a sexual reproduction. 
Statoblasts, or winter eggs, form within the body, and escape 
after the death of the animal. They are sometimes formed in 
such abundance as to.form patches of scum upon the surface of a 
nd. The various forms of these statoblasts assist in the classi- 
fication of the Bryozoa.” 

Some idea of the rapidity with which these growths can spread 
may be obtained from the study of their production. The author 
has had experience with the Polyzoon, the Plumatella, Emar- 
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the introduction of filtration. In September, 1910, it was dis- 
covered for the first time at Newton Abbot; within a year it 
was found in every part of the district of supply, and only those 
who have had experience of such a visitation can realise what 
that means. This particular growth has two means of reproduc- 
tion, first, by the production of free-swimming larve, and, 
secondly, by statoblasts or winter eggs. A single egg develops 
inside one of the parent tubes, and in due time produces a free- 
swimming larva. After the production of larve the parent 
organisms then produce the statoblasts. These are in two forms, 
the sessile and the floating statoblasts. The first germinates 
at the foot of the parent tube, so that when the latter dies down 
there is a new Polyzoon ready to perpetuate the growth upon the 
old position. The floating statoblasts are developed in great 
pam on in the upper portion of the tubes. These statoblasts 
are oval in form, and are surrounded by an equatorial band, 
and between this band and the statoblast body there are 
developed small air cells. When the parent dies down these 
float away, and are carried wherever the water travels, thus 
spreading their kind over very considerable areas. It will 
be at once seen how these can be scattered over a waterworks 
system at a very rapid rate. 

The following description of sponges, also quoted from 
Whipple’s “‘ Microscopy of Drinking Water,”’ will be of interest 
for a similar reason to that given in the previous case :— 


SPoNGID 2. 


“The fresh-water sponge is an agglomeration of animal cells 
into a gelatinous mass, often referred to as the ‘sarcode.’ 
Embedded in the sarcode and supporting it are minute siliceous 
needles or spicules. These skeleton spicules interlace and give 
the sponge mass a certain amount of rigidity. The sponge 
grows as flat patches upon the sides of water pipes and conduits 
and upon submerged objects in ponds and streams ; or it extends 
outward in large masses or in finger-like processes that some- 
times branch. Its colour when exposed to the light is greenish 
or brownish, but in the dark places of a water supply system its 
colour is much lighter and is sometimes creamy white. e 
sponge feeds upon the microscopic organisms in water, which 
are drawn in through an elaborate system of pores and canals. 
If these pores become choked up with silt and amorphous 
matter the organism dies. For this reason sponge patches are 
more abundant upon the top and sides of a conduit than upon the 
bottom. At certain seasons the fresh-water sponges contain 
seed-like bodies known under the various names of gemmules, 
ovaria, statoblasts, statospheres, winter buds, &c. They are 
nearly spherical and are about 0.5 mm. in diameter. They have 
a chitinous coat that encloses a compact mass of protoplasmic 
globules. In this coat there is a circular orifice known as the 
foraminal aperture, through which the protoplasm bodies make 
their exit at time of germination. Ih most species the chitinous 
coat is surrounded by a ‘ crust’ in which are embedded minute 
spicules, called the ‘ gemmule spicules,’ to distinguish them from 
the ‘ skeleton spicules ’ referred to above. There is a third kind 
of spicule, known as the ‘ dermal spicule,’ or the flesh spicule.’ 
They lie upon the outer lining of the canals in the deeper portions 


of the sponge. They are smaller than the skeleton spicules, 
and are not bound together. Dermal spicules are vot found in 
all species.” 


The main question for water engineers is: What means can 
be adopted to remove these creatures from the pipes ? Many 
attempts have been made and with partial success. The only 
safe and satisfactory method is starvation, that is to say, to filter 
out the Plankton which forms their food, and they must then die 
off, and the trouble be ended once and for all. 

It may be asked whether it is possible adequately to treat 
water in bulk in storage reservoirs so that these growths may be 
eradicated at the sources of supply, and the author therefore 
quotes the following from a communication he received from 
Dr. Kraepelin in reference to the Hamburg mains :—‘‘ No 
means of prevention has been tried at Hamburg; it would, 
indeed, have been quite impossible without poisoning the 
inhabitants of Hamburg at the same time. . . . The 
destruction of this growth can only be brought about by the 
withdrawal of nourishment, that is, by careful filtration of the 
water.” 

Dr. Kemna, at Antwerp, had only a short length of main 
to deal with, and it was possible to isolate this and to turn live 
steam into it, with the result that the creatures were cooked. 
Water was afterwards turned in and the dead growth flushed out. 

In the case which occurred at New Canaan, Conn., U.S.A., 
referred to earlier in the paper, the death of the organisms was 
brought about by chance, and in an interesting manner. By 
some accident the bottom valve from the storage reservoir was 
opened, and the water therefrom was used for a week or two. 
This water, being devoid of oxygen, caused the death of the 
organisms in the pipes, which afterwards gradually came away 
from the mains. 

In several instances flushing under heavy pressure has been 
resorted to, with only partial success, owing to the fact that if 
a solitary statoblast or a sponge larva remains the whole trouble 
may recur. 

The available evidence ali tends to show that filtration is the 
only complete remedy for the trouble caused by these growths, 
and, referring to the Polyzoa, &c., in New England waterworks, 
Whipple states definitely that ‘“‘ where waiter is filtered, or where 
ground waters are used, they do not occur.” 

Unfortunately, however, surface water supplies are at any 

time liable to a sudden development of these animal growths, 
as is shown by the following facts :—In Torquay the supply 
has been drawn from the same source since 1859, and up till 
September, 1910, no single trace of Polyzoa had ever been seen. 
Suddenly, within a period of twelve months, the growth spread 
to every part of the area of supply. There are three storage 
reservoirs from which the supply is drawn. The highest has 
an elevation of 820ft. above O.D., and holds 194,000,000 gallons, 
the second holds 103,000,000 gallons and has a top-water level 
of 783.6 above O.D., the third reservoir holds 171,000,000 
gallons with the overflow at 769 above O.D. This last has only 
been in use five years, while the others have been in operation 
for a long time. Curiously enough, the growth was greatest 
in the area supplied from the highest reservoir, and never before 
the date given was any trace of it seen. That the growth is 
fairly well established in the reservoirs is determined by the 
presence of numerous statoblasts on the surface of the filters. 
The only suggestion which can be made as to their introduction 
is that they were carried either by wild fowl or with fish obtained 
for stocking the reservoirs. 
In conclusion, the author desires gratefully to acknowledge 
the kindness of those who have allowed him to use for this 
paper information given in the first instance privately, and he 
especially desires to mention the names of Dr. S. F. Harmer, 
Keeper of Zoology at the British Museum of Natural History ; 
Dr. Adolph Kemna, Antwerp; Dr. Karl Kraepelin, of the 
Natural History Museum, Hamburg; and Professor George 
Chandler Whipple, M. Am. S8.C.E., of Harvard University, 
U.S.A. ; 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. A. C. Scnove, of Bush-lane House, Bush-lane, Cannon- 
street,-London, E.C., has been appointed sole representative of 
the Hannoversche Waggonfabrik Akt. Ges., Linden Hannover 
for Great Britain and the export trade. 

NALpDER Bros. aND THOMPSON, Limited, inform us that they 
will shortly be moving their factory and head office from 34, 
Queen-street, E.C., to very much larger works and offices now 
being built at 97a, Dalston-lane, N.E. They will, however, retain 
an office and showroom at 34, Queen-street, and their existing 
machine shops at Kingsland-green will be continued asheretofore. 
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ARMOURED RIVER MONITORS FOR BRAZIL. 





THREE armoured river monitors, the Javary, Solimoes 
and Madeira, are being built by Vickers, Limited, of the 
Naval Construction Works, Barrow-in-Furness, for the 
Brazilian Government. These vessels, the first of which— 
the Javary—was launched at Barrow-in-Furness on Tues- 
day, June 17th, have each the following leading dimen- 
sions :—Length, 265ft.; breadth, 49ft.; depth, 8ft. 6in.; 
mean draught, 4ft. 6in. with a displacement of about 
1250 tons. The vessels are designed for a speed of 11} 
knots, and will have a radius of action at an economical 
speed of 4000 nautical miles.. They are primarily intended 
for river work, and each is fitted with a double bottom 
extending almost the entire length of the ship, while 
stowage is provided between the double bottoms for feed 
water, oil fuel for the boilers, &c. This double bottom 
construction is continued up the sides of the ship to the 
upper deck in way of the engine and boiler spaces and 
magazines. The hull is also separated into a large number 
of water-tight compartments by transverse and _ longi- 
tudinal bulkheads extending up to a complete steel upper 
deck. These compartments form the various store rooms, 
magazines, bunkers, auxiliary machinery spaces, &c. 

The armament which is of the Vickers type, consists of 
two quick-firing guns mounted in one armoured turret on 
the upper deck forward with electrical machiaery for 
working them :—Two 4.7in. Howitzers on the upper 
deck aft ; four 47mm. quick-firing guns on the boat deck 
and six R.C. guns on the boat deck, and on the forward 
and navigating bridges. Fire control arrangements for 
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waterway and cast iron doors. The circulating water is 
supplied by two pumps of.the centrifugal type, driven by 
independent single cylinder engines of the enclosed forced 
lubrication type. The shafting is of mild steel throughout. 
The propellers are four bladed, of bronze, the bosses and 
blades being cast solid. They are arranged to turn out- 
wards when going ahead, and work in a tunnel in order to 
secure complete immersion under the light draught con- 


| ditions. 


| navigating officer. 


the guns are provided. Two searchlight projectors are | 
fitted, one forward and one aft, and these are arranged to | 
be controlled from a position on the forward navigating | 


bridge. 

The sides of the vessel amidships for a very considerable 
part of the length of the hull are armoured by heavy 
plating extending from the upper deck to well below the 
waterline. Forward and aft of this belt are armoured 
bulkheads, extending the same distance below the water- 
line as the side armour. The remaining portions of the 
vessel’s sides, including the stern, are protected by thinner 
armour. The upper deck is of nickel steel. In the conning 
tower, which is heavily armoured, are all appliances for 
working the guns, &c., and for controlling the vessel, and all 
communication wires, steering rods, &c., are placed within 
an armoured tube. one 

The propelling machinery consists of two sets of vertical 
inverted triple-expansion ergines, each set being complete 


with its own independent and separate surface condenser. | 
Each set of engines has three cylinders working on separate | 


cranks, placed at angles of 120 degrees with each other. 


The engines are designed to run about 250 revolutions per | 
minute, with a working pressure at the boilers of 250 lb. | 


per square inch, and at the engines of 230 lb. per square 
inch. The diameter of the high-pressure cylinder is 1]}in., 


of the intermediate pressure cylinder 18in., and of the low- | 


pressure cylinder 28tin., the length of the stroke being 17in. 
in each case. The cylinders are supported at the back and 
front on turned steel columns. The distribution valves are 
of the piston type for the high and intermediate pressure 
cylinders and of the flat double ported form for the low- 
pressure cylinders. All the valves are actuated by double 
excentrics and link motion, and are fitted with steam 
reversing gear’of‘the ‘‘‘all round ” type in addition to the 
usual hand gear. The two condensers are arranged in the 
wings of the ship; they are cylindrical in form with the 


casing built up of steel plates and angles with gun-metal | steam capstan is fitted forward, and for mooring operations 


Steam is to be supplied by two water tube boilers of the 
Yarrow type, arranged for burning oil fuel in conjunction 
with coal. The feed water is supplied to the boilers by one 
main and one auxiliary feed pump of the direct-acting 
type, and grease filters of the pressure type are fitted 
between the pumps and the boilers. Distilling and evapora- 
ting machinery is supplied. An oil fuel pump and aa air 
compressor are fitted in the boiler room in connection with 
the oil fuel system. There is a fire and bilge pump in the 
engine room. The See’s ash ejector is supplied with a 
separate pump which is also adapted for bilge purposes. A 
separate ash tube is fitted with hand hoisting gear for 
emergency use. The magazines are ventilated and cooled 
on the thermo-tank system. Ice-making plant is also 
provided, and for the cold storage of meat and perishable 
goods there is an insulated compartment fitted with brine 
grids. 

A boat deck is built above the upper deck forming a 
superstructure in which the officers are accommodated, 
Pantries, lavatories and wash-places are also built within 
this superstructure. On the boat deck accommodation is 
provided in steel deck houses for the commander and 
Messing and sleeping accommodation 

for the crew, including sick bay, dispensary, cockpit and 
operating room are arranged in the forward part of the 
vessel below the upper deck. Sleeping accommodation is 
also arranged on the upper deck for troops. The comple- 
ment is expected to be 100 officers and men. 

Special attention has been given to both the natural and 
artificial ventilation of the vessel to give an abundant 
supply of fresh air, in view of the extremely warmclimate and 
great humidity of the atmosphere in the district in which the 
ship has to serve. The mechanical ventilation is carried 
out by means of ventilating fans worked by electric motors, 
and all habitable and semi-habitable spaces, such as the 
various store rooms, &c., are provided with a very avtive 
circulation of air. The whole of the living quarters, 
including even those situated above the upper deck, are 
provided with electric ventilators. 

Provision is made for draining water from the various 
| compartments throughout the ship by hand and mechanical 
means. All the magazines and store rooms containing 
| inflammable articles are provided with means for flooding. 
| Chemical extinguishers are installed in all compartments, 
| such as sleeping cabins, store rooms, &c., where the exist- 
tence of clothes and other inflammable articles renders 
advisable the promptest and most effective mode of ex- 
tinguishing outbreaks of fire. 

The electric power is derived from two sets of electric 
generators, one of which is driven by steam engines and the 
| other by paraffin motors, the latter being capable of the 

full duty required when the boilers are not under steam. 
An installation of electric lighting is fitted throughout, and 
auxiliary lighting is provided for in places where it is 
entirely indispensable notably for ship’s lights, lanterns, &c. 

Steam steering gear for the twin rudders is fitted 
under the upper deck, and it is capable of being actuated 
from the navigating bridge and conning tower. A steering 

| wheel for emergency hand steering is also provided. A 


Se 


Swain 


and assistance in the work of turning the vessel round there 
is a capstan driven by a paraffin engine placed aft. 

The vessel will have one mast and one funnel. The 
mast is fitted up with range finder platform, and is made 
suitable for taking a wireless telegraph installation. Four 
boats are carried on the boat deck on chocks and in davits ; 
two of these being motor boats. In addition to these a 
dinghy is carried in davits at the after end of the upper 
deck for general purposes. Two navigating bridges 
extending the full breadth of the boat deck are fitted, with 
@ commodious chart house of steel on the forward bridge. 
A complete double awning arrangement with valances on 
both sides of the vessel is provided. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Tue INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—- 
Eighth annual convention at the Institution of Electrical Engi- 
neers, Victoria Embankment. Annual general meeting. Special 
general meeting to revise the articles of association. 10 a.m. 


SATURDAY, JUNE 2lsr. 


THe INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Eighth annual convention. 


SATURDAY, JUNE 2lst TO TUESDAY, JUNE 24ru. 
Tue British FounpRYMEN’s AssocraTIoN.—Tenth annual 
general meeting at the Connaught Rooms, Great Queen-street, 


&. 


MONDAY, JUNE 23rp, TO THURSDAY, JUNE 26ru. 


THE INSTITUTION OF HEATING AND VENTILATING ENGINEERS. 
—Summer meeting at Harrogate. 


MONDAY, JUNE 23rp, to FRIDAY, JUNE 271u. 
THE Norts-East Coast INstiIruTION OF ENGINEERS AND 
SHIPBUILDERS.—Summer meeting in Holland. Leave Harwich 
on Monday night, 10 p.m. 


MONDAY, JUNE 23rp, to SATURDAY, JUNE 28ru. 


Tuirp INTERNATIONAL Roap ConGcress.—Meeting in London. 
Particulars from the Secretary, Queen Anne’s Chambers, 
Broadway, Westminster. 


TUESDAY to FRIDAY, JUNE 24rH To 27TH. 


Tue INsTITUTION OF NAVAL ARCHITECTS.—Summer meeting 
in Glasgow. For particulars see page 440 ante. 


WEDNESDAY, JUNE 25rx. 
THE InsTITUTION OF MUNICIPAL ENGINEERS.—No. 4, South- 
ampton-row, W.C. “ The Relations of the Engineer and the 
Municipal Engineer,”’ by Mr. H. C. H. Shenton. 7.45. 


THURSDAY, JUNE 26rn. 


Junior INSTITUTION OF ENGINEERS.—Visit to the Biscuit 
Works of Peek, Frean and Co., Limited, Keeton-road, S.E. 
2 p.m. 


MONDAY, JUNE 30rn. 


Junior Institution oF ENGINEERS.—At the Institution of 
Electrical Engineers, Victoria Embankment. Gustave Canet 
Lecture on “The Working Fluid of Internal Combustion 
Engines,” by Dr. Dugald Clerk, F.R.S. 8 p.m. The same 
lecture will be delivered the same evening at the Great Western 
Hotel, Birmingham, before the Midland Section of the Institution 
by Mr. A. A. Remington. 





















® 
of 












| ae 


k 








Jone 20, 1918 


THE ENGINEER 


669 








————————_—_—-_ 
aa 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Birmingham Exchange and the Strikes. 

BIRMINGHAM iron market to-day (Thursday) was more 
hopeful. Negotiations are going on between the employers 
and the men concerned in the existing labour troubles to try 
and reach some basis of settlement. It is the general opinion 
that a settlement will be some time in coming. Yet the mere 
fact that even @ start has been made towards reaching the 
much-desired end was used by the ironmasters on the Exchange 
as a cause for gratification and hope. The widespread strikes 
have brought new business in manufactured iron almost to a 
standstill. Output at the works, too, is seriously suffering. 
For such orders as are offering very competitive prices are, 
unfortunately, quoted, and it has to be reported that iron and 
steel values are still falling in nearly all directions. 


New Labour Crisis in Metal Trades. 

How far the 30,000 workers now either on strike or 
locked out in this district will exhaust the present strike move- 
ment for the minimum wage is, unfortunately, an uncertain 
quantity. As this is written 10,000 workers engaged in the 
“Birmingham metal trades”’ are meeting to decide whether 
they shall hand in immediate notices for an advance in their 
existing minimum. By the “metal trades” is at present 
meant principally the brass and copper metal rolling and 
working trades. Many of the men employed at the big 
Birmingham works are already receiving a minimum wage, for 
unskilled hands, of 20s. or 23s. per week, but they declare that 
such an amount is inadequate, and they are anxious to throw 
in their lot with the general body of strikers. 


Pig Iron Trade Bad. 

The financial troubles on the Glasgow Iron Exchange 
which took this district quite by surprise, have had a bad effect 
upon the Birmingham pig iron trade. Prices this afternoon 
again showed a downward tendency. The strikes have not 
only seriously reduced consumption, but have given a shock to 
enterprise, so that no one is disposed to place forward contracts. 
Nominally quotations showed little change from last week, but 
there was scarcely any inquiry for metal, and there is no doubt 
that consumers desirous of placing orders could have secured 
concessions even on last week’s reduced figures. Forge iron, 
in particular of low grade, has further receded. 


Falling Pig Iron Prices. 

South Staffordshire cinder pig was quoted to-day 
56s. to 58s. per ton, and Staffordshire part-mine 60s. and up- 
wards. North Staffordshire forge iron was 67s. to 68s. per ton, 
and best 75s. to 76s. South Staffordshire all-mine pigs were 
92s. 6d. to 97s. 6d. for hot-air sorts, and 130s. for cold-air quali- 
ties. Northampton forge iron has got down to as low as 58s. 6d. 
to 60s. per ton, and, although Derbyshire iron is quoted 60s. 
to 61s., it is stated that business has been done below 60s. 


Manufactured Iron Position. 

Though current buying is quiet, a fairly good output 
of bar iron is maintained throughout the Birmingham district. 
Best bars are still in very fair request, and the “ standard ”’ 
is maintained for the present at £10 per ton and £10 12s. 6d. 
for the Earl of Dudley’s brand. It is considered most likely, 
however, in view of the bad state of trade, that at the July 
quarterly meeting, which is fixed for three weeks hence, a reduc- 
tion will be announced. The existing price has stood since last 
December. Merchant iron bars are still declining, and £8 
delivered Birmingham is now regarded as a fair price, though 
£8 to £8 5s. is the general market quotation. North Stafford- 
shire ‘‘ crown ”’ bars can be bought at £8 10s., though it is said 
that no official reduction of the £8 15s. ‘‘ standard ”’ has occurred. 
There was a good deal of unbranded Lancashire bar iron on offer 
on the Birmingham market to-day (Thursday) at £7 10s. per ton 
delivered here. 


Belgian Competition. 

Considerable quantities of Belgian common bar iron 
are still being delivered into this district for nut and bolt and 
iron handle making purposes at the Darlaston local works 
mainly. The effect of the recent slump in continental iron 
prices is evident, unfortunately, in the altered attitude of 
Staffordshire common bar producers. These have no alterna- 
tive but to follow the continental prices down as far as may be 
or lose all their customers. Belgian iron is said to be coming 
here as low as £6 10s. per ton. Staffordshire makers, however, 
are striving to obtain £7 10s. or £7 12s. 6d. per ton. 


Galvanised and Black Iron Trade. 

Prices keep dropping in the galvanised iron trade in an 
unaccountable manner. There seems to be no end to the 
downward movement in this branch of the market, though, 
happily, the decline is not violent. Export business is this week 
being done in some instances at £11 2s. 6d. per ton for 24-gauge 
corrugated sheets f.o.b. Liverpool. Open market quotations, 
however, generally stand at £11 5s. to £11 10s. per ton. Gal- 
vanisers stated this afternoon that what they are saving through 
the lower price of spelter is by no means equal to the fall which 
has taken place in the finished product. Our inland makers 
are very severely competed against by the coast firms. Home 
orders are going through on the basis of £11 15s. to £12 per ton, 
more often the former figure. Buying is quite of a hand-to- 
mouth character. Consumers refuse in the present unsettled 
condition of things to contract forward. Black iron sheets are 
in fair demand at £8 5s. to £8 7s. 6d. for hard ‘‘ doubles ” for 
galvanising, merchants sheets are about £8 10s., galvanising 
“singles”? £8 2s. 6d., and “trebles”? £8 17s. 6d. nominal. 
Hoops, at date, are quoted £8 15s. nominal, and slit nail rods 
£9 10s. per ton. 


Abnormal Fuel Prices. 

Pig iron smelters and manufactured ironmasters alike 
are seriously complaining of the high price of fuel. They 
are at a great disadvantage in having to accept lower prices for 
iron and steel at a time when absolutely no relief is obtainable 
in respect of the important item of coal and coke. Staffordshire 
manufacturers are becoming very anxious upon this matter, 
and it is this week being declared that ironworkers’ wages at 
lls. 3d. per ton for puddling and fuel stand at a higher level at 
Pree a at any time since the abnormal historic period of 

land 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Stagnant. 

Wauitst the attendance on the Iron Exchange on Tues- 
day was well up to the average, actual business put through in 
pig iron was very limited. Prices continued quite nominal in 
character. A sensation was caused on ’Change by the suspension 
of payment by a well-known firm of iron merchants in the North 
at the end of last week, but from inquiries made it would appear 
that it will have little effect in this centre. Finished iron showed 


little change, but steel receded somewhat. Copper ruled 
unchanged. Sheet lead was dearer, but English tin ingots 
showed a reduction. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry (official), 69s.; 
Staffordshire, 65s.; Derbyshire, 66s. 6d.; Northamptonshire, 
67s.; Middlesbrough, open brands, 65s. 6d. to 66s. Scotch: 
Gartsherrie, 78s. 6d. to 79s.; Glengarnock, 76s. 6d.; Eglinton, 
76s.; Summerlee, 76s., delivered Manchester. West Coast 
hematite, 77s. f.0.t. Delivered Heysham: Gartsherrie, 76s. 6d. 
to 77s.; Glengarnock, 74s. 6d.; Eglinton, 74s.; Summerlee, 
74s. Delivered Preston: Gartsherrie, 77s. 6d. to 78s.; Glen- 
garnock, 75s. 6d.; Eglinton, 75s.; Summerlee, 75s. Finished 
iron: Bars, £8 15s.; hoops, £8 17s. 6d.; sheets, £9 7s. 6d. Steel : 
Bars, £8; Lancashire hoops, £8 15s.; Staffordshire ditto, 
£8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. 
to £9 12s. 6d.; plates for tank, girder, and bridge work, £8 5s.; 
English billets, £6 12s. 6d. to £6 17s 6d.; foreign ditto, £5 17s. 6d. 
to £6; cold drawn steel, £10 5s. Copper: Sheets, strips, &c. 
£82 per ton; small lots, 10$d. per pound ; rods, £80; tough 
ingot, £74; best selected, £75 per ton; copper tubes, 108d.; 
solid drawn brass tubes, 8}d.; condenser tubes, 9}d.; brazed 
brass tubes, 94d.; rolled brass, 7$d.; brass turning rods, 7}d.; 
brass wire, 7}d.; yellow metal, 74d. per pound. Sheet lead, 
£24 10s. per ton. English tin ingots, £213 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was rather thin, and 
actual business, except in the shipping department, was compara- 
tively small. The hot weather has brought business in house 
coal for prompt delivery practically to a standstill, and in some 
eases ls, per ton lower was recorded. There was rather more 
movement in slack. Quotations :—-Best Lancashire house coal, 
16s. 10d. to 18s.; medium, 15s. 4d. to 16s. 4d.; domestic, 12s. 7d. 
to 14s. 7d.; screened steam coal, 11s. 6d. to 13s.; slacks, 9s. to 
lls. per ton at the pit. 


Electricity Works Extension at Wallasey. 

At the monthly meeting of the Wallasey Council, held 
recently, it was decided to acquire a site near the gasworks on 
which to erect a new three-phase power station. The Seaview- 
road station will be converted from a generating station to a 
transforming and converting sub-station, but the Diesel single- 
phase alternator is to be retained for the time being at Seaview- 
road. Application is to be made to the Local Government 
Board for sanction to borrow £65,000 to carry out the new works. 


The Proposed Exhibition. 

The town’s meeting which was held in Manchester on 
Friday, June 13th, was only sparsely attended, and although 
the vote in favour of holding an exhibition was carried by a 
considerable majority, the opponents of the scheme present were 
men of considerable influence. In any case it would seem that 
all were convinced that such a function cannot be feasible until 
1915 or 1916. Mr. March, of the Churchill Machine Tool Com- 
pany, Limited, said that the Machine Tool Association had 
canvassed the twenty-one local firms who are members of the 
association to obtain their views on the question of a large 
Manchester exhibition. Of these seven firms were in favour, 
seven neutral, and seven absolutely opposed. With that in 
view he said the directors could not support a Manchester 
exhibition, whether held in 1914 or 1915; but if it could be 
assured to be thoroughly representative as well as international 
there would be no difficulty in obtaining the support of the 
association. Mr. L. F. Massey, of B. and S. Massey, Limited, 
Openshaw, said that this was not the type of exhibition which 
nowadays obtained most favour, and he did not think they 
could make of it the commercial success that was associated 
with smaller sectional exhibitions. 


Engineering Works Fire at Blackburn. 
Considerable damage was done by a fire which occurred 
on Sunday last at the Canal Foundry, Blackburn, belonging 
to Yates and Thom, Limited. 


Manchester Association of Engineers. 

About seventy members of this society paid a visit 
of inspection to the Crewe works of the London and North- 
Western Railway Company on Wednesday last. They were 
conducted through the many departments by the engineering 
staff, and were able to inspect a number of the new powerful 
four-cylinder non-compound locomotives in course of erection. 
Afterwards the members dined together at the North-Western 
Hotel, Crewe. 


BaRROwW-IN-FuRNEss, Thursday. 
Hematite Pig Iron. 

The condition of the hematite pig iron market at the 
present time is one of quietness. The amount of new business 
being done is very small and nothing like the tonnage of metal 
that is being produced. Throughout North Lancashire and 
also in Cumberland there is marked activity at the works and 
a big volume of iron is being made. This metal was ordered some 
time ago and the whole of it is going into prompt use. Local 
steel makers are taking large supplies of iron, and deliveries are 
being made into Scotland, the Sheffield District, and the Mid- 
lands. Little iron is going out of the country. Makers are 
quoting 80s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. For special sorts of iron there is a good 
steady demand, and about 84s. per ton is quoted net. There 
is nothing being done in warrant iron and the current rate is 
75s. per ton net cash. 


Iron Ore. 

The iron ore trade is well employed and prospects are 
good for the immediate future. The whole of the ore raised is 
going into use and some has been withdrawn of late from stores, 
which were run up some time ago when trade was slack. The 
demand on outside account is well maintained. Prices are 
unchanged, with good average sorts of native ore quoted at 
17s. per ton, and the best qualities, such as those raised at 
Hodbarrow, are at 26s. per ton net at mines. The importations 
of Spanish ore continue to be large. Last week two big cargoes 
were discharged at Barrow. This ore is lessening in price, and 
best qualities are at 18s. 6d. per ton delivered to West Coast 
furnaces. 


Steel. 

The steel trade presents no new features. There is 
no falling-off in the activity at the works, either at Barrow or 
at Workington. At the former works rails are being rolled 
in Jarge tonnages and the plate mills are as busy as they possibly 
can be on good orders for local as well as general home ship- 
builders. At Workington the rail mills are actively employed 
and the branches on axles and wheels are equally busy. The 
general demand for steel is active. Heavy rails are quoted 
at £6 12s. 6d. to £6 15s., with light rails at £7 12s. 6d. to £7 15s. 
per ton. Heavy sections of tram rails are in small request at 
the recently reduced figure of £7 5s. per ton. There is a full 
demand for ship plates which are at £8 10s. per ton, and boier 
plates are quoted at £9 5s. to £9 10s. per ton. Tin bars are a 
slow trade at £5 12s. 6d., and billets are at £5 17s. 6d. Hoops 
are in fair demand at £8 15s. per ton. 


Shipbuilding and Engineering. 
On Tuesday Vickers Limited launched from their naval 
construction works at Barrow the first of three river gun- 
boats for Brazil. They are 265ft. long, 49ft. beam, and will 








draw only 4ft. 6in. of water. They carry two 6in. quick-firing 
guns, two 4.7 guns, besides howitzers and smaller weapons. 
Their speed is 11} knots and their engines are of the triple- 
expansion type. The boilers will be arranged for oil fuel. 


Fuel. 
There is a brisk demand for coal, which is quoted at 
16s. to 18s. 6d. per ton delivered from Lancashire or Yorkshire 
pits. East Coast coke is in full demand at 26s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

In spite of several disturbing influences, such as strikes 
in various parts of the country, stock-taking operations, the 
unsettled state of the iron market and an increasing stringency 
of money, the volume of the steel trade in its manifold branches 
is being well maintained. In some departments makers report 
more business than they can deal with promptly, and there are 
numerous instances where the early delivery of orders is out of 
the question. The steel foundries and forges are alike fully 
employed and have enough work booked to last until the end 
of the year. The demand for tool steel and steel for motor 
parts is fully up to the productive resources, large as these are. 
The pressure on file and hand tool makers has abated somewhat, 
but trade is still very good in such lines. There has lately been 
@ distinct drop in rolling stock construction for the British 
railways, although foreign demand continues to be on a 
heavy scale. Foreign dead soft billets have been bought in 
the district at 90s. delivered. These low prices have not, 
however, brought down the quotations for the basic hard or 
acid qualities made in Sheffield specially for local purposes. 
The prevailing feeling in trade circles is much less cheerful than 
it was a month or two ago. 


Finished Iron. 

The local bar works are quiet, specifications having 
dropped off lately, while scarcely any new forward business is 
forthcoming. Buyers are waiting for lower prices. Require- 
ments for rolling stock construction have undergone a marked 
shrinkage. 


Raw Materials. 

The market continues to decline, although prices are 
only a shade lower than last week. , It was confidently expected 
that the Lincolnshire makers would reduce their quotations 
last Saturday, but they have made no move. Merchants are, 
however, offering their irons at considerably below the official 
figures. Derbyshire forge can be bought at 60s. or a trifle over, 
and foundry at 62s. 6d. East Coast hematite is down at 83s. 
delivered net. Consumers will not yet entertain proposals for 
contracts, although they are specifying a large tonnage and 
continue to buy small parcels. Deliveries by rail have improved 
and approximate to those of normal times. 


Machinery. 

Makers of machine tools in the West Riding are as 
busy as ever, but report that there is less buying forward. 
The majority of them require three months for the delivery of 
ordinary tools, and have no anxiety about the immediate future. 
The export of machinery from this district is exceptionally 
active and more work from the home market is expected next 
month. The scarcity of skilled labour is creating a ready market 
for automatic tools, and many of these are being imported from 
America and Germany. 


Fuel. 

The fuel market has not changed much. Users of 
steam coal are only arranging forward contracts when absolutely 
necessary, but although some collieries are offering special lots 
at lower rates the position of owners remains fairly firm. The 
shipping trade has improved and should continue brisk until 
the end of the season. Small steam fuel is less strong than 
three weeks ago, but values are being fairly held. There is, on 
the whole, a more settled feeling in the market. The supply 
of coke is rather in excess of requirements. Prices :---South 
Yorkshire hards, 12s. 6d. to 13s.; Derbyshire ditto, 12s. to 
12s. 6d.; steam cobbles, 10s. 6d. to 1ls.; washed double nuts, 
lls. 6d. to 12s. 6d.; seconds, 10s. 6d. to lls. 6d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

AFTER settling down to a steady trade after the recent 
disturbing influences the Cleveland pig iron market has again 
been upset by movements in warrants. The check has been 
caused in consequence of some realisations by outsiders on the 
warrant market. These realisations are for the most part con- 
sequent upon the wider distribution of warrants occasioned by 
the recent financial disaster, and their effect, it is believed, is 
only temporary, for the iron will speedily get into stronger 
hands as the close of the half-year approaches. The weakness 
has, however, reflected on the Cleveland iron market and values 
have fallen. Genuine traders are once more adopting the 
‘**holding-off ” policy, and this may be expected to continue 
so long as the warrant market is erratic. There has, however, 
been an inclination to be looking about to complete requirements 
over the next two or three months, and makers have been sounded 
by both consumers and merchants. Makers, however, still 
maintain a firm attitude and will not look at warrant prices for 
their iron. It is evendifficult to obtain makers’ iron at existing 
prices, the ironmasters regarding 60s. as the lowest figure at 
which they can profitably trade with raw material and standing 
charges at their present level. The statistical position is very 
satisfactory and continues to improve. The stock in the public 
warrant store is showing a continuous downward movement, and 
since the beginning of the month no fewer than 13,962 tons have 
been withdrawn. No. 3G.M.B. Cleveland pig iron is now obtaii- 
able from second hands at 56s. f.o.b., whilst No. 1 is quoted at 
58s. 6d. to 59s.; No. 4 foundry, 55s. 6d.; No. 4 forge, 55s.; and 
mottled and white iron, each 54s. 6d., all for early delivery. 


Hematite Pig. 

The difficulty in obtaining deliveries of East Coast 
hematite pig iron is not quite so pronounced as it has been for 
some considerable time past, but it is still only possible to pur- 
chase in comparatively small lots for prompt delivery. The 
demand under current contracts is exceptionally heavy, as may 
be expected when the shipbuilding industry, upon which hema- 
tite largely depends, is so prosperous. On local account a large 
tonnage of hematite is being consumed by steel makers, and good 
and regular supplies are being sent abroad. For the time being, 
however, the market for hematite pig iron is rather dull and 
neglected. East Coast mixed numbers are still quoted at 
77s. for both early and forward delivery, but the tendency 
is undoubtedly easier, both on account of the relatively low 
price of Cleveland pig iron and the slackness as regards the for- 
ward position. 


Iron-making Materials. 
There is no business of importance being done at the 
moment in foreign ore, although it is believed that with a lower 
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range of prices there is a large volume of contracts waiting to be 
placed. There have been a few inquiries in the market this week, 
but no actual business has been recorded. Prices are based 
on 20s. per ton for Rubio of 50 per cent. quality ex-ship Tees. 
The freight Bilbao—Middlesbrough stands at 5s. 43d. The 
imports of foreign ore to Teesside continue on a large scale, 
averaging about 7000 tons per working day. The position as 
regards coke is a good deal easier, and supplies of medium fur- 
nace qualities are now obtainable at 19s. 6d. per ton delivered at 
works. Ironmasters, however, still consider the price excessive 
and show no disposition to trade. 


Manufactured Iron and Steel. 

In the manufactured iron and steel trades a few orders 
are coming in, but new business generally is very backward. 
There has been no further alteration in prices, and until fuel 
prices are lowered manufacturers are not disposed to reduce 
their quotations for finished goods. Although business is slack, 
there is no great anxiety as to the future for buying in the main 
does not come on till towards the end of July and order-books 
are comfortably filled for months ahead. All the local works 
are so busy on current contracts that it is impossible to guarantee 
early delivery for new orders, and. makers are consequently 
only able to consider forward contracts. It was announced 
this week that Messrs. Cochrane and Co., Cargo Fleet, Middles- 
brough, had been entrusted with a portion of a South American 
pipe order. The contract was secured by the Cast Iron Pipe 
Association in this country, and the various associated firms 
have been allotted their share. The following are the principal 
quotations :—Common iron bars, £8 15s.; best bars, £9 2s. 6d.; 
best best bars, £9 10s.; packing iron, £6 15s.; iron ship angles, 
£8 15s.; engineering angles, £8 15s.; iron ship plates, £7 15s. to 
£7 17s. 6d.; iron girder plates, £8 to £8 2s. 6d.; iron ship and 
girder rivets, £9 15s.; iron sheets, singles, £8 7s. 6d.; iron sheets, 
doubles, £8 12s. 6d.; steel bars, basic, £8 to £8 2s. 6d.; steel 
bars, Siemens, £8 10s. to £8 12s. 6d.; steel ship plates, £8 5s.; 
steel boiler plates, £9 5s.; steel ship angles, £7 17s. 6d. to £8 ; 
steel engineering angles, £7 17s. 6d. to £8; steel sheets, heavy 
singles, £8 l5s. to £8 17s. 6d.; steel joists, £7 7s. 6d.; steel 
hoops, £8 2s. 6d. steel strip, £8, all less 2} per cent. f.o t. 
Heavy steel rails are £6 12s. 6d. to £6 15s., and steel railway 
sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast iron chairs are 
£4 15s.; cast iron pipes, lin. to 2in., £6 2s. 6d. to £7; Sin. to 
4in., £6 5s. to £6 7s. 6d.; Bin. to 8in., £6 to £6 2s. 6d.; l0in. to 
l6in., £6 2s. 6d.: and cast iron columns, plain, £7 7s. 6d. to 
£7 12s. 6d. f.o.r. at maker’s works. The quotation for iron and 
steel galvanised corrugated sheets, 24-gauge, in bundles, is 
£11 lds. per ton f.o.b., less the usual 4 per cent. 


Shipbuilding and Engineering. 

The shipbuilding trade remains busily employed. 
No new orders are to hand, but the programme before builders 
on the North-East Coast is heavy in all branches of the trade. 
On the Tyne the work in hand is of the highest quality, and 
includes several war vecsels for both home and foreign Powers. 
There is now a more hopeful feeling regarding the threatened 
strike of shipyard workers. A circular was issued on Tuesday 
by the Executive of the Boilermakers’ Society advising the 
members to vote in favour of accepting the terms offered, and 
this appears to indicate that the shipyard deadlock may soon 
be ended and a peaceable settlement reached. But the issue 
of peace or war still depends on the votes of the members of the 
allied trades, as well as those of the boilermakers for in the 
coming ballot the various societies will act in complete unison. 
As a result of the Edinburgh conferences the time-workers 
have won th concessions they sought. It is only the piece- 
workers who are asked to be content with less than their full 
demands, and as, outside the Boilermakers’ Society, the bulk 
of the workers are employed at time rates, it is impossible to 
believe that the whole trade will be paralysed in the interests of a 
small minority. Great activity characterises the work in the 
various branches of the engineering trade. Bridge builders 
are also briskly employed. The Egyptian Public Works Depart- 
ment has awarded the contract for the strengthening and renewal 
of the Kasr-el-Nil Bridge to the Cleveland Bridge and Engineering 
Company, Darlington. The contract was secured in face of 
keen competition from French, German, and Belgian bridge- 
building firms. 


Coal and Coke. 

There is no particular change in the coal market. The 
demand is extremely slack, and for early shipment second hand 
sellers are forcing supplies: on the market and substantially 
discounting nominal prices. For the last week of this month 
and early July excessive supplies are obtainable, whilst buyers 
are not in evidence. The only improvement is in steam smalls 
which show firmness, but this is caused by the smaller output 
of best screened. Best steams are slack, and, despite the limited 
output for the rest of the month, fail to show the slightest 
improvement. Best Durham gas coal is quoted 14s. 6d. to 
14s. 9d., while second qualities are 13s. Business has been done 
this week in ordinary Durham bunkers at 13s. 3d. and best 
kinds are pnt at 13s. 9d. Coke is quiet, and quotations show a 
downward tendency. Foundry coke is 24s., furnace coke 20s., 
and gas coke 18s. 6d. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Break Away in the Iron Market. 

THE Glasgow pig iron market has been at times 
excited, and generally irregular since the stoppage of an in- 
fluential firm of iron brokers towards the end of last week. 
Prices had been gradually advancing over a period of about 
three months, from about 60s. to 71s. per ton, when the collapse 
took place on the announcement of the failure to 54s. 5d. per 
ton for cash. From this latter rate there was a recovery to 
56s. 9d. The month price rose from 55s. 6d. to 56s. Ild., 
subsequently coming back to 56s., while business was done from 
55s. 3d. to 57s. 3d., and back to 57s three months. The market 
has been active in the course of the week, and a large quantity 
of iron has changed hands both for present and future dates, 
transactions taking place up to September at 56s. 7d. The 
decrease of stocks has attracted an increasing number of con- 
sumers and shippers, and this is believed to be the cause of the 
improvement that has taken place in warrants. It is not quite 
certain that the difficulties occasioned by the recent “ squeeze ” 
are all at an end, and in the meantime speculators are acting 
with caution. Only a moderate amount of Cleveland iron is 
being taken for Scotland ; but there is hope of a settlement of 
the dispute in the foundry trade, in which case an increase of 
arrivals may be anticipated. 


Seotch Pig Iron Trade. 

The disorganisation in the warrant market has not 
been without a depressing effect on the Scotch section of the 
market, although business has suffered to a smaller extent than 
might have been expected. The cheapening of raw iron will 
no doubt be an advantage to the trade, as costs were generally 
held to be too high, and not unlikely to lead to a gradual con- 
traction of business. Most of the maker’s prices are reduced. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. l, 
71s. 6d.; Nos. 3, 70s.; Carnbroe, No. 1, 76s.; No. 3, 72s.; Clyde, 
No. 1, 77s.; No. 3, 72s.; Calder, Summerlee and Gartsherrie, 
Nos. 1, 77s. 6d.; Nos. 3, 72s, 6d.; Langloan, No. 1, 78s. 6d.; 
No. 3, 73s. 6d.; Coltness, No. 1, 98s.; No. 3, 80s.; Eglinton, at 
Ardrossan or Troon, No. 1, 72s.; No. 3, 71s.; Glengarnock, at 
Ardrossan, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Dalmellington, at 





Ayr, No. 1, 73s:; No. 3, 71s.; Shotts, at Leith, No. 1, 77s. 6d.; 
No. 3, 72s. 6d.; Carron, at Grangemouth, No. 1, 78s.; No. 3, 
73s. perton. There are eighty-nine furnaces in blast in Scotland 
compared with eighty-one at this time last year, and of the total 
fifty are producing hematite, thirty-four ordinary and special 
brands, and five basic iron. The shipments of Scotch pig iron 
were 1696 tons foreign and 3307 coastwise, the total of 5003 tons 
being 410 tons more than in the corresponding week of last year. 


Hematite Pig Iron. 

The demand for hematite warrants has been quiet, 
and the quotation is now 73s. for delivery at Cumberland ports. 
A very large quantity of Scotch hematite is going into con- 
sumption at West of Scotland steel works, and the price is now 
given as 80s. per ton. 


Depression in Finished Iron. 

There has been no material improvement in the position 
of the malleable iron trade. It is reported that the makers 
may not receive for some time the benefit of the reduction in 
pig iron prices. The decline in Scotch iron in any case is not 
such as is likely to benefit the trade to any great extent, and the 
unsteady nature of warrants forms an element of no little diffi- 
culty at present. Bar iron is quoted on the basis of £8 2s. 6d. 
per ton for “‘crowr ” bars, less 5 per cent. discount for Clyde 
delivery. Export prices are considerably lower, but do not 
avail much against the continental competition. Inquiries are, 
perhaps, just a little more promising from the Colonies. 


The Steel Trade. 

The steel makers have in most cases fair orders on their 
books, and in some instances are assured of steady employment 
for a considerable time, if trouble can be averted in the ship- 
building trade. There is also in hand a respectable amount of 
structural material of various descriptions for abroad, South 
America being a good customer, as well as Japan and India. 
The high costs of production are now undoubtedly militating 
against an i of orders in various directions, and the 
cheapening of pig iron has not yet been such as to enable steel 
makers to offer special attractions to buyers. The official 
quotations of steel are for angles £8, ship plates £8 7s. 6d., bars £9, 
and boiler. plates £9 2s. 6d., all less the usual 5 per cent. dis- 
count for Clyde delivery. 





Engineering and Ironfounding. 

There is a large amount of activity in the different 
branches of the engineering trade. Locomotive and marine 
engineers and boilermakers are well supplied with work, and a 
great variety of articles are in demand for export. The pipe- 
founding branch is reported to be in a somewhat more hopeful 
condition. Ironfounders dealing with large and miscellaneous 
castings are fairly busy, and at the time of writing there appears 
to be a good prospect of an early settlement of the trouble which 
led to the lock-out in the light castings trade. 


The Coal Trade. 

There has been an easier tendency in the coal trade. 
The curtailment of inland demand has left a larger amount of 
coal available for shipment, with the result that the quotations 
are again lower. House coal is quoted f.o.b. at Glasgow 12s, 9d. 
to 13s.; steam coal, 13s.; and splint coal, 13s. 9d. to 14s, 3d. 
per ton. The demand for manufacturing purposes is quieter. 
Supplies of coal are very full at the collieries, and competition 
has been increasing. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 


Cardiff. 

A QUIETER steam coal trade was the comment on 
*Change, Cardiff, at the opening of business last. week. For a 
long period the market has not been so quiet, and the result 
was further reductions in all descriptions of large and small. 
As the week advanced prices continued to be irregular, though 
without further fall in values. Latest :—Colliery owners in 
many instances have accepted lower quotations to clear wagons 
and save stoppages at the collieries, but are reluctant to quote 
lower figures for backward delivery. With regard to the 
situation, authorities advise that the steam coal trade outlook 
is improving. Respecting house coals, prices remain fairly 
steady; Monmouthshires irregular; pitwood also irregular. 
Following approximate prices :—Steam coal: Best Admiralty, 
large, 20s. to 2ls.; best seconds, 19s. to 19s. 6d.; seconds, 
17s. 6d. to 18s. 6d.; ordinaries, 17s. to 17s. 6d.; best drys, 
19s. to 20s.; ordinary drys, 15s. 9d. to 16s. 3d.; best bunker 
smalls, 10s. to 10s. 6d.; best ordinaries, 9s. 6d. to 10s.; cargo 
smalls, 7s. 6d. to 8s. 6d.; inferiors, 7s. to 7s. 6d.; washed smalls, 
12s. to 12s. 6d.; best Monmouthshire black vein, large, 17s. 9d. 
to 18s.; ordinary Western Valleys, 17s. to 17s. 6d.; best Eastern 
Valleys, 16s. 3d. to 16s. 9d.; seconds, 15s. 9d. to 16s. 3d. Bitu- 
minous coal: Best households, 19s. to 20s.; good households, 
17s. to 18s.; No. 3 Rhondda, large, 18s. to 18s. 6d.; smalls, 
l4s. to 14s. 6d.; No. 2 Rhondda, large, 13s. 9d. to 14s. 3d.; 
through, lls. 9d. to 12s. 3d.; No. 2 smalls, 8s. 6d. to 9s.; best 
washed nuts, 16s. to 16s. 6d.; seconds, 15s. to 15s. 6d.; best 
washed peas, l4s. 6d. to 15s.: seconds, 13s. 6d. to 14s. Patent 
fuel, 21s. to 22s. 6d. Coke: Special foundry, 31s. to 32s.; 
good foundry, 26s. to 30s.: furnace, 22s. to 24s. Pitwood, 
ex ship, 21s. 9d. to 22s. 


Newport (Mon.). 

There has been no real change in the position of New- 
port steam coal. Figures, however, are rather firmer, and 
tonnage supplies good. Smalls quiet; patent fuel and cokes 
unsteady; pitwood irregular. Following are approximate 
prices :—Steam coal: Best Newport black vein, large, 17s. 6d. 
to 17s. 9d.; Western Valleys, 16s. 9d. to 17s. 3d.; Eastern 
Valleys, 16s. to 16s. 6d.; other sorts, 15s. 6d. to 16s.; best smalls, 
8s. 9d. to 9s. 3d.; seconds, 6s. 6d. to 8s. 6d. Bituminous coal : 
Best house, 18s. 9d.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 
20s. to 21s. Pitwood, ex ship, 21s. 9d. to 22s. 3d. 


Swansea. 

There is no change of importance to report in the 
anthracite coal market. Easy prices are obtainable for all 
classes of anthracite for immediate delivery, and prices in the 
steam coal market are also easy. Following approximate 
closing quotations :—Anthracite coal: Best malting, large, 
22s. to 24s. net; second malting, large, 18s. 6d. to 20s. net ; 
big vein, large, 16s. to 17s. 6d., less 2} per cent.; red vein, 
large, 12s. to 13s., less 2} per cent.; machine-made cobbles, 
22s. to 23s. 6d. net; Paris nuts, 23s. to 24°. net ; French nuts, 
23s. to 24s. net ; German nuts, 23s. to 24s. net ; beans, 16s. 6d. 
to 19s. net ; machine-made large peas, lls. 6d. to 13s. 6d. net ; 
rubbly culm, 7s. 6d. to 8s., less 24 per cent.; duff, 5s. 3d. to 
5s. 6d. net. Steam coal: Best large, 19s. 6d. to 21s., less 24 per 
cent.; seconds, 16s. to 17s., less 24 per cent.; bunkers, 13s. 6d. 
to 14s. 6d., less 24 per cent.; smalls, 8s. to 9s. 6d., less 2} per 
cent. Bituminous coal: No. 3 Rhondda, large, 17s. to 18s. 6d., 
less 2} per cent.; through and through, 16s. to 16s. 6d., less 
23 per cent.; small, 13s. 9d. to 15s., less 2} per cent. Patent 
fuel, 20s. to 21s., less 24 per cent. 


Iron and Steel Trades. 
During the t week Dowlais showed great activity. 
The blast furnaces, ssemer and Siemens steel furnaces were 
fully employed. The Goat Mill and Big Mill produced heavy 





tonnage. Following quotations :—Pig iron: Hematite mj 

numbers, 73s. pon | and 73s. 6d, month ; Middlesbroucie 
55s, 9d. cash and 56s. Id. month ; Scotch, 65s. cash and 65s “6d 
month ; Welsh hematite, 83s. to 84s. dd.; -East Coast hematite 
82s. 6d. c.i.f.; West Coast hematite, 82s. 6d. to 83s. c.i.f, Steel 
bars: Siemens, £5 5s. per ton; Bessemer, £5 2s. 6d. to £5 5< 
per ton. Rubio iron ore, 19s. 6d. to 20s. : 


Tin-plate. 
Tin-plate market still remains quiet. Finished black 
plates, £10 to £10 5s. per ton; galvanised sheets, 24 g., £11 i, 
£11 2s, 6d. per ton. Block tin, £205 cash and £205 5s, thy. 
months. Copper, £65 10s. cash and three months, Ley: 
English, £20 15s. per ton; Spanish, £20 10s. per ton. Spelivy 
£22 12s. 6d. per ton. Silver, 27/ed. per oz. : 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, June 4th. 

AN order has been placed in the Pittsburg mills by an Ohio 
interest for sixty miles of 10in. and 12in. steel pipe. Ij, o 
National Tube Com y, as well as the independents, }\;\; 
advanced prices | dol. a ton, in view of the fact that inquiries {.,. 
several large quantities of steel pipe are coming into the mark:;, 
The pipe makers, including the cast iron pipe foundries, aro 
crowded with work, and indications point to a very large amou: 
of work for contemplated pipe lines in various sections of tho 
country. The steel makers outside of the Steel Corporati:, 
have been very active in securing control of large areas of 01: 
territory in various parts of this hemisphere. Experts ar: 
investigating the validity of some claims of ore deposits co:,- 
cerning which very little is known to the outside public. 1’), 
highest official of the Steel Corporation stated under oath 4 
few days ago that his concern had an assured supply for 
only forty years. A large amount of structural steel work i 
now in contemplation, including three or four large railw.: 
bridges. The estimated amount of steel that may be require:| 
is said to be 250,000 tons. Price concessions for large 1c: 
are still made. Eastern steel plate makers report to-day 1, 
increase in orders. Billet mills are overcrowded to keep thei 
engagements. Efforts to obtain shaded terms on billets ha 
failed. There is weakness in pig iron, and in consequence the 
week has passed without notable transactions. Large orders 
have been placed for rails and cars, and small orders for loc: 
motives. Pipe line builders continue to crowd in large orde1 
for pipe which is commanding higher rates in consequenc: 
The copper market has suffered a little, but the electrolyti: 
grade is held as high as 16 cents. Surplus stocks are agai: 
estimated at about 20,000,000 lb. Output has been slight! 
curtailed, and exports for the first five months of the year we: 
165,771 tons, compared with 156,772 tons for the correspondin,: 
period last year. 
New York, June 10th, 1913. 

A very large amount of structural business has been receive: 
in the last few days ranging in orders from 8000 tons down to 
100 tons, all for general construction purposes. This activity 
compensates for the dulness of railroad demand, but this du! 
ness may terminate any week because of the projected con- 
struction, especially in bridge work, which is being temporari!, 
delayed. The plate mills are also booking a satisfactory volume 
of business, chiefly in orders amounting to a few hundred ton. 
Production in other mills is heavy, though many of them ar: 
nearing the completion of their orders. Signs of concessions 
were noted during the past week in many minor lines, which is 
indicative of undue anxiety on the part of many makers to 
secure an abund of b in advance. A slight improve- 
ment is shown in pig iron, particularly in basic, stocks of which 
are very low. Connellsville coke production fell off 12,500 tons 
last week, making the week’s production 396,904 tons. Numerous 
bar iron orders have been taken at a slight concession, but sheet 
mills are trying to maintain prices. The total business of finishing 
mills fell last week about 30 per cent. below capacity. Ship- 
yard business is booming, and inquiries for large lots of con- 
struction material helped to give the market a strong tone. Five 
large vessels are under negotiation at the Delaware Shipyard and 
at least 15,000 tons of plate will be shortly contracted for. An 
order for 10,000 tons of steel rails will soon be taken for export 
to Argentina. Some rail mquiries for 1914 delivery are making 
their appearance. Billets are in urgent request for future deli- 
very, and no concessions are to be had. Much low-grade pipe 
is being contracted for, one concern on the Delaware river taking 
10,000 tons and another by the Pennsylvania road for 7000 tons, 
and another for 6000 tons of foundry iron for the American 
Locomotive Company. Copper has regained some strength as 
to demand, if not price. Domestic buying has diminished, 
though there is a large deficit in surplus stocks. Most large 
foreign customers are reported as well supplied in urgent require- 
ments to August Ist. 











Conrracts.—The Anger Manufacturing and Supply Company, 
of Fishergate, Preston, Lancs., has recently received numerous 
orders for the Anger improved automatic brake adjuster for 
the Sheffield, Birmingham, Cardiff, Santos (Brazil), York, 
East London, Walthamstow, Darlington, Huddersfield, Hastings, 
Walsall, Dundee, Aberdeen, Capetown tramways, and also for 
bogie trucks for Blackpool, Preston, Japan, &c.—The contract 
for the duplication of ten miles of the Tansa main in cast iron 
has now been awarded by the Bombay municipality to Turner, 
Hoare and Co., engineers, of aang working in conjunction 
with Jno. Birch and Co., Limited, London, and the Staveley 
Coal and Iron Company, of Chesterfield. The main is 48in. 
diameter, and the weight will run into some 20,000 tons. The 
original main was laid in 1887, and is, we are informed, still 
in excellent condition, showing no sign of corrosion or deteriora- 
tion. The new main will, it is calculated, allow the city of 
Bombay to bring in ample water to meet any demands which 
may be made during the next fifty years. 

Roya Meteoro.ocicat Socrety.—The last meeting of this 
Society for the session was held on Wednesday afternoon, the 
18th June, at 70, Victoria-street, Westminster, Mr. C. J. P. 
Cave (President) in the chair. A paper by Mr. J. 8. Dines was 
read on “Pilot Balloon Observations in Barbados, 1911-1912.” 
These balloon ascents were carried out by Prof. J. P. d’Albu- 
querque and other gentlemen on behalf of the joint Upper Air 
Committee of the Royal Meteorological Society and the British 
Association. Great difficulties were experienced in carrying out 
the work, the most serious of which was due to the adverse effect 
of the climate of Barbados on the rubber fabric of the balloons, 
which caused them to deteriorate more rapidly than in colder 
regions. Consequently no very high ascents could be obtained. 
A paper on “‘ The Harmattan Wind of the Guinea Coast,” pre- 

ared by Mr. H. W. Braby, a graduate assistant in the Meteoro- 
ogical Office was also read. This is @ north-east wind which 
blows during the winter months along the coast of Upper Guinea 
from French Guinea to the Cameroons. It is ex ingly dry, 
and brings with it fine sand, which enters the crevices of doors 
and windows, covering everything with a film of dust. The sun 
is partially obscured and distant objects become invisible. 
This wind, which blows intermittently from November to 
March, is locally known as “the doctor.” Dr. E. C. Snow 
read a paper prepared by himself and Mr. J. Peck on “ The 
Correlation of Rainfall.”’ The authors dealt with the monthly 
rainfall from a number of stations in the south-eastern counties 
of England for the four years 1908-1911, and found that the 
rainfall in two or three of the months is more highly associated 
with that in certain other months than with the rainfall in the 
remaining ones, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c, 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue position of the iron and steel market s much the 
same as before, some departments showing a slightly weaker 
tone. Activity at the ore mines is very brisk, output going into 
immediate consumption. Prices have been advanced for sales 
in the third quarter, and may be regarded as remunerative. 
A steady demand is reported for pig iron, the greater part of 
next quarter’s output having already been disposed of. Supplies 
are rather more plentiful than they were a few weeks ago. 
An abatement in demand is felt for semi-finished steel, as regards 
both inland and foreign trade ; consumers show a@ good deal of 
reserve. Sales for next quarter have already been effected 
here and there, at current quotations, but the export bounty 
that is granted to the rolling mills consuming semi-finished steel 
has been raised. A good business is going on in railway material, 
the requirements for 1914 exceeding those of this year, and a 
number of forward contracts have been booked. The Wiirtem- 
berg railways placed additional orders recently. Export in 
rails is satisfactory. A slackening off is felt in the demand for 
sectional iron, owing to the dulness in the building trade ; 
orders, generally of the hand-to-mouth sort, come in but slowly, 
consumers as well as dealers being reluctant to do any forward 
business until the money market shows more strength. For 
next quarter” the present prices are likely to prevail. Both 
bars and hcops have remained in regular, though somewhat 
quiet demand ; since the beginning of this year bar prices have 
decreased M.20 p.t. At a general meeting of one of the leading 
{firms a reduction in output was proposed, and the Steel Con- 
vention has raised the export bounty M.5 p.t. In plates as 
well as in sheets only a slow trade has been done during the 
week, and the business in wire and wire nails is irregular, and 
wanting in firmness. 


List Quotations. 

The following are the current prices per ton free at 
works :—Raw spathose iron ore, M.13.10; roasted ditto, M.19 ; 
Nassau red iron ore, 50 per cent. contents, M.14.50 net at mines ; 
Spiegeleisen, 10 to 12 per cent. grade, free Siegen, M.82 ; white 
forge pig, Siegerland, as well as Rhenish-Westphalian brands, 
M.69; iron for steel-making, free Siegerland, M.72 to M.73; 
tree Rheinland-Westphalia, M.74 to M.75; German Bessemer, 
M.81.50; Luxemburg foundry pig, No. 3, free Luxemburg, 
M.63 to M.65 ; German foundry pig, No. 1, M.77.50; the same, 
No. 3, M. 74.50; German hematite, M.81.50 ; common basic 
bars, M.108 to M.110; iron bars, M.145 to M.184 ; basic hoops, 
M.137.50 to M.142.50; heavy steel plates, M.122 to M.127; 
steel plates for boiler-making purposes, M.132 to M.137; sheets, 
M.130 to M.135 ; drawn iron or steel wire, M.125. 50. 


Output of Pig Iron. 

Official figures, given by the Union of German Iron and 
Steel Masters, show production of pig iron in Germany, including 
Luxemburg, for May this year to have been 1,641,600 t., com- 
pared with 1,587,300 t. in April, 1913, and 1,492,157 t. in 
May, 1912. Output in the different sorts of pig iron was as 
follows :—Foundry pig, 309,892 t., compared with 271,760 t. 
in May last year; Bessemer, 29,406 t., compared with 41,017 t.; 
basic, 1,049,524 t., compared with 953,100 t.; steel and spie- 
geleisen, 207,227 t., compared with 178,224 t.; forge pig, 45,551 t., 
compared with 48,046 t. Production in pig iron from January 
to the end of May this year was 7,959,315 t., compared with 
7,112,331 t. in the corresponding period the year before. 


The Coal Trade in Germany. 
Firmness prevails generally, and the demand has 
continued brisk for engine fuel and for coke. 


Austro-Hungarian Iron Business. 

A r condition prevails in nearly all departments of 
the iron and steel industry, the lack of enterprising spirit being 
very marked. Forward sales, therefore, are exceptional. Pig 
iron is dull, and so is manufactured iron, with no feature of 
interest to record. Prices are more or less nominal. 


Iron and Steel in Belgium. 

A weakening tone was recorded in the various depart- 
ments of the iron and steel trade last week. Since last month 
quotations for pig iron have decreased 2f. to 3f. p.t., and the 
position of the semi-finished steel trade seems to be going from 
bad to worse. Owing to a scarcity of raw steel bars that was 
felt all through last year, Belgian firms have increased their 
make considerably, and sellers are now pressing supplies on the 
market, with the result that values are steadily decreasing. 
Both inland and foreign demand for raw bars has shown a marked 
falling off during this and the last quarter. Export quotations 
in semi-finished steel have decreased 12f. to 13f. p.t. since 
March this year, being as follows :—Rolled bars of 4in., 90s. 
to 91s, p.t.; steel billets of 3in., 91s. to 93s. p.t.; the same, 2in., 
93s. to 95s. p.t.; plates, jin., 95s. to 97s. p.t. Inland prices 
have not met with any change, the Comtoir des Aciéries Belges 
quoting per ton free place of consumption, Charleroi district :— 
Raw bars, 119.50f.; rolled bars, 127f.; steel billets, 134. 50f.; 
plates, 137f. Special reductions, however, for monthly demands 
of 250 to 1000 tons have been lessened by 10f. p.t., being now 
10f. to 17.60f. p.t. Although the ironworks have not been 
influenced by the colliers’ strike quite so badly as the coal 
trade, the number of strikers being 80 to 90 per cent. with the 
latter, and only 50 per cent. at the ironworks and rolling mills, 
and 70 per cent. in the finished iron and construction shops, 
still a marked decrease in demand and inquiry has succeeded 
the period of the strike. In many cases contracts can only be 
secured by heavy price reductions. Foreign competition as 
well as that among the inland firms has caused prices to decrease 
steadily, the current quotations for basic bars being, for instance, 
15f. to 20f. p.t. lower than in March this year ; lately, 147. 50f. 
to 150f. p.t. has been accepted in the Charleroi district. Iron 
bars stand at 160f. to 165f. p.t. Export prices for finished iron 
have met with a similar reduction; basic bars are quoted 
£5 7s. p.t. f.o.b. Antwerp; iron bars, £5 8s. to £5 9s. p.t. In 
the plate trade competition has increased very strongly, and 
rates are moving down rapidly. At the end of last week sheets 
met with a reduction of 3s. p.t. Heavy steel plates are quoted 
£5 17s. to £5 19s. Plates of }in., £5 18s. to £6 p.t.; sheets 
of ysin., £6 2s. to £6 4s. p.t., f.0.b. Antwerp. Inland prices for 
plates have been decreased 18f. to 20f. p.t. since the end of 
March, basic plates being obtainable at 155f. to 160f. p.t. 
The hoop mills have remained in good employment, and prices 
are pretty stiffly maintained ; less than £6 18s. to £7 p.t., free 
Antwerp, is rarely taken, the inland quotation being 180f. to 
182.50f. p.t. Both girders and rails are exhibiting much firm- 
ness, the inland quotation for the former being 165f. p.t., 
U-iron 172.50f., and small girders 150f. p.t. For export £5 15s. 
is quoted for girders, and £5 17s. 6d. for rails. The coal market 
in Belgium is healthy, and active employment is reported in the 
various districts. 








_Merat Workers Demand THE MINIMUM WaAGE.—This 

(Thursday) afternoon it became known that, as was feared 
would occur, the metal workers in the Birmingham trades had 
unanimously resolved to d d a mini wage of 23s., with a 
corresponding increase for men already receiving that amount. 
An advance is also demanded for pieceworkers. Notices will 
be served on Saturday demanding these terms. The market is 
greatly upset by this threatened additional great strike. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
> thee 25, Southampton-butldings, Ch 'y-lane, W.C.. at 8d. 








the end of the is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


The date first given is the date of application : the second date at 
abridgment 





INTERNAL COMBUSTION ENGINES. 


12,777. May 30th.—ImMPROVEMENTs IN INTERNAL COMBUSTION 
SNGINES HAVING MORE THAN Two CYLINDERS, Josef 
Forster, Schlosselgasse 26, Vienna VIII., and Dr. Rudolf 
Kacafirek, Strauchgasse 1, Vienna I. Austria. 

The engine consists of two main bodies, each comprising a 
base plate A and B; upon which the cylinders CD and EF 
respectively are situated. In the case of the lower body the 
two cylinders are arranged immediately side by side and separ- 
ated by apartition G which does not, however, extend as far as 
the base plate but ends some little distance below it, so that a 
chamber H is formed in the main body at this point and serves 
as an explosion chamber. In the case of the upper body the 


N?°12.777 























| 
| 




















cylinders are separated. ‘lhe lower ends of the cylinders com- 
prise apertures J and K, through which the cylinder spaces 
communicate with the chamber H. The driving shaft is mounted 
beneath the cylinders and the piston rods L M are directly con- 
nected with the shaft, while the piston rods N and P pass through 
lugs cast on the walls of the cylinders C and D and thus render 
it possible to dispense with special stuffing-boxes as well as with 
ordinary guiding means. The admission and discharge passages 
Q and R for the explosive mixture and products of combustion 
respectively can be arranged in the partition G. Where these 
passages open at the upper end of the partition the suction and 
exhaust valves are arranged; they are controlled by known 
means.—May 28th, 1913. 





TURBINE MACHINERY. 


21,330. September 19th, 1912.—Mrans ror WITHDRAWING 
WATER FROM THE CasinGs oF STEAM TURBINES, G. and J. 
Weir, Limited, Cathcart, Glasgow, and J. Petermdller, in 
the service of the said Company. 

A represents the turbine, B the condenser, C the exhaust pipe, 
D the air pump, E the hot well pump, G H K M pipes connecting 
the condenser with the air pump and hot well pump, and N a 
pipe which connects the bottom of the turbine casing with the 
pipe system leading to the air pump suction. P is a hand-con- 
trolled valve adapted to control the direct connection between 
the condenser and the air pump suction, and Q is a non-return 
valve, adapted to allow fluid to pass from, but not to, the turbine. 
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R is a by-pass past the valve P. This by-pass includes a water 
seal S. When the turbine is being started the valve P is closed 
and, due to the suction of the air pump, water is withdrawn from 
the turbine casing by way of the pipe N. At the same time water 
is withdrawn from the condenser by way of the by-pass R. 
The pressure in the pipe G is greater than the pressure in the 
pipe K by the head of water in the water seal S, and hence the 
air pump is enabled to raise the water through the pipe N from 
the turbine, the pressure in the condenser being approximately 
the same as the pressure in the turbine. Under normal running 
conditions the valve P is open and the pipe N and the by-pass R 
are inoperative.—May 28th, 1913. 


22,665. October 4th.—GovERNING MECHANISM FOR ELASTIC 
Fiurp Tursines, The Warwick Machinery Company (1908), 
Limited, 83, Cannon-street, London, E.C. 

This invention relates to elastic fluid turbines which are driven 
by low-pressure steam, with a provision for admitting high- 
pressure steam in case the supply of the exhaust or low-pressure 
steam drops below what is necessary to enable the turbine to 
carry its load. ‘The turbine illustrated is of the horizontal type 
receiving high-pressure steam from a pipe A and having high- 
pressure valve mechanism B operated by a hydraulic motor C, 
whose pilot valve D is coupled to a floating lever E, one end of 
which is actuated by the speed governor F, while the other is 





attached to the piston rod G of the motor by a lever H, forming 
a well-known follow-up device. Low-pressure steam is supplied 
through the main J, which is controlled by a throttle valve 
operated by the rack K, which forms a part of the motor-operated 
valve mechanism, as usual. In the main J there is provided 
an enlargement in which is situated a disc float L mounted on a 
stem M, which is guided in a bridge and extends up through a 
stuffing-box N. A lever P is pivotally attached tq the upper end 
of this stem and fulcrumed at a point Q, its other end being con- 
nected by a link R to the system of levers connected to the pilot 
valve. An adjustable weight S may be mounted on the lever P 
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to vary the effective action of the float. The float L responds 
to variations in the quantity of low-pressure steam flowing 
through the main J, and when the quantity of such steam falls 
off the float will descend and the pilot valve will be actuated to 
cause its motor to open one or more high-pressure valves and 
admit live steam to the turbine to compensate for the lack of 
low-pressure steam. In this way the turbine will be enabled 
to carry its load even though the speed governor fails to actuate 
the pilot valve. Conversely, as soon as the supply of low-pres- 
sure steam is increased the float will close the high-pressure 
valves so as to prevent any undue overloading of the turbo- 
generator.—May 28th, 1913. 


CONDENSERS AND FEED-WATER HEATERS. 


11,436. May 14th, 1912.—ImproveMENTS IN Sur¥Face FEED 
Warer Heaters, D. B. Morison, Hartlepool Engine Works, 
Hartlepool, Durham. : ; 

The heating vessel A is cylindrical and vertical and is pro- 
vided with a door B at the side for the removal of the coils. 
Arranged in the interior are multiple tubular coils C yertically 
disposed between two water receivers D and E, the receiver E 
containing a circumferential inlet passage F and a central outlet 
passage G for the feed water which flows from the inlet passage F 
upwardly through the coils C into the top receiver D, from whence 
it passes down the central pipe H into the outlet passage G 
The water inlet F and outlet G are in communication with 
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corresponding water inlet and outlet passages formed in the 
base J of the apparatus to which the bottom receiver is con- 
nected by bolts. The top receiver has attached to it a lifting 
device K so that by disconnecting the bottom receiver from the 
base both receivers and their connections may be raised vertically 
whereby any one of the coils C can be rotated and brought 
opposite the door B for inspection, cleaning, or removal. The top 
receiver D is extended upwardly in the form of a cone which 
forms a separating chamber for the collection of air from the 
heated water. The steam supply pipe may be connected to the 
chamber L and the steam passed through a cleansing chamber M 
before entering the heating vessel A~—May 28th, 1913. 


DYNAMOS AND MOTORS. 


7776. April 2nd, 1913.—IMPROVEMENTS RELATING TO THE 
WINDINGS OF ALTERNATING CURRENT DyNaMo ELECTRIC 
Macurngs, Allmanna Svenska Elektriska Aktiebolaget, of 
Westeras, Sweden. 7 a, 

Referring to the left-hand drawings, A is the active iron of a 
stator core for an alternating current machine having a bar 
winding, and B indicates winding bars. In this particular case 
there is only one bar per slot of the stator core, but the invention 
is evidently not restricted to this construction. The ends of the 
bars which project outside the active iron are in the usual manner 
connected to each other by means of end connectors C. For the 
purpose of staying up the winding the bars B are extended out- 
side the points where they are connected to the end connectors 
and rigidly mounted in a support. In the left-hand illustrations 
the support consists of a ring D, which may be provided with 
holes, slots, clips or the like, in which the ends of the winding 
bars are inserted while being insulated from the ring by any 
suitable insulating means. The ring D is suitably connected to 
the frame of the machine by means of supports E disposed at 
suitable distances from each other. As by means of the arrange- 
ment described, the ends of the bars projecting outside the active 
iron are rigidly clasped in the support ring D and the bars at the 
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same time are rigidly secured in the slots of the active iron, the 
projecting ends obtain an increased strength against deforma- 
tions and also to a certain degree stay up the end connectors. 
The latter may furthermore be stayed up by means of the usual 
winding supports if desired. In the modification shown on the 
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right segmental supports F are used which, according to the draw- 
ing, each stay up two bars. The supports may be applied to 
some of the bars or all of them at will. If the bar supports are 
made of electrically insulating material it is, of course, unneces- 
sary to surround the ends of the bars with insulation.— May 28th, 
1913. 
11,957. IMPROVED DEVICES FOR DAMPING 
THE OscILEATIONS SET UP IN ALTERNATING CURRENT 
Dynamo Etecrric Macuines, Siemens-Schuckertwerke 
G.m.B.H., of Askanischer Platz 3, Berlin, S.W., Germany. 
The present invention relates to devices for damping the speed 
oscillations of an alternating current dynamo electric machine, 
which are due to the speed variations in the course of a working 
eycle of the prime mover by which the machine is driven. Such 
oscillations may in certain cases give rise to considerable dis- 
turbing effects, more especially of importance when alternating 
current dynamo electric generators are driven in parallel. In 
the upper illustrations hollow vessels A nearly filled with liquid 
are attached to the rotating part R of the generator. Any 
irregular changes of speed of the latter cause the liquid to flow 
to and fro. The inertia of the liquid tends to cause it to oscillate 
about a mean position determined by centrifugal force, in which 
the levels of the liquid in the two limbs S, S! of the vessel tend 


May 20th, 1912. 
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to remain constant. The compression of the air in one limb of 
the vessel at any oscillation will also act in the same way. The 
connecting tube V between the two limbs is of small bore and 
can be further constricted as required by means of the valve H, 
so that the friction of the liquid, as it moves in the tube, can be 
increased to any required extent. Several of such vessels 
containing the breaking liquid might be attached to the generator. 
The air bulbs of the lower vessel are shown connected by a capil. 
lary tube, which prevents a ready flow of the gases between the 
two bulbs to restore the balance of pressure and consequently 
also acts as an energy absorbing device. 
a fly-wheel M is coupled to the generator G by means of com- 
pound laminated springs F. The fly-wheel can turn on the sleeve 
B relatively to the generator G, but is drawn back to its mean 
position by the springs F. These springs, consisting of a number 
of separate elements pressed together, set up, when deflected, 
by the relative movement of their parts a powerful damping 
action, which brings about the required result.— May 28th,1913. 


SWITCH GEAR. 


15,659. July 4th, 1912.—ImPpROVEMENTS IN OR RELATING TO 
ELECTRO-MAGNETICALLY OPERATED SwITcHEs, CuT-OUTS 
AND THE LIKE, Siemens Brothers Dynamo Works Limited, 
of Caxton House, Tothill-street, Westminster, and Robert 
Brooks, of 29, Newport-road, Stafford. 

In the drawings A denotes the switch frame ; B the movable 
armature which is balanced about its spindle C. The spindle is 
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mounted in brass bearings D and E which are fixed on the frame 
A. Depending from the upper part F of the frame is the electro- 
magnet core G, the exciting coil being denoted by H. On the 
board I are also mounted two terminals K and K'to which are 
connected the leads of the cireuit to be controlled by the limit 
switch. The terminal K is also connected by a flexible lead to 
the strip L which embraces a squared portion of the spindle C 


In the lower drawing | 


and is insulated from the same. The armature B can only turn 
within certain limits which are determined by the edges of the 
recess M formed in the bar N of non-magnetic material. A 
phosphor bronze spring O tends to hold the right-hand end of 
the armature against the lower edge of the recess M. When the 
current flowing through the coils H exceeds the value prescribed 
the morte ace | end of the armature lifts and strips L coming 
into contact with the extended pin of terminal K! thereby short 
circuits the terminals K and K'. Cast on to the base of the 
frame is a projecting portion P in which a rectangular groove is 
formed. A screwed spindle Q passes longitudinally along the 
slot and also through a tongued portion of the pole piece R of 
magnetic material, which tongued portion just fits the slot. 
The turning of the hexagon head S of the spindle causes the pole 
piece R to move along the slot. The screwed spindle is arranged 
so as to be not parallel to the normal position of the armature B, 
but at an angle to it so that an inward movement of the pole 
piece R towards the bearings D and E results in an increased air 
gap between the pole piece R and armature B. The main 
magnetic circuit of the electro-magnet being through the core 
G across the intervening air gap to the right-hand end of the 
armature O, along the armature and across the gap at the left- | 
hand end to the pole piece R, through the pole piece R and | 
frame, it will be understood that the moving of the pole piece | 
R to the right or left causes a corresponding alteration of 
the current which just moves the armature. A scale T is | 
fixed on the projection P and an arrow is engraved on the pole 
piece R, the current being marked on the scale at which with 
various positions of the pole piece R operation of the limit 
switch occurs.— May 28th, 1913. | 
18,349. August 9th, 1912.—IMPROVEMENTS IN IRONCLAD | 
Exectric Swirch AND DistrRiBuTION Boarps, Herbert | 
Henry Berry and William James Markham, of 78, Upper 
Thames-street, London, E.C. | 

The illustrations show an angle iron or steel framework A and | 

B with metal stays or bearers C and D which are recessed sunk 
or projected behind the main metal framework A and B. The 
depth to which these stays or bearers are recessed may be varied 
to suit the size of the distributing switch gear units E, F, G, H, I, | 
and J, so that the front face of the various units may be as near | 
as is conveniently possible flush as shown in the side elevation. 
The chamber K containing the bus bars L and M is also recessed 
behind the front of the main frame work A and B, so that the 
general appearance of the front of the board is neat and flat. 
The illustrations show standard units of ironclad switchgear 
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fixed above and below the bus bar chamber. The bus bars L 
and M are arranged in the chamber to depend awe | for their 
support upon the connections or tappings O, P, Q, R, 8, T, U, V, 
W, X, Y, and Z to the respective sub-circuit pon Soe Nase or fused 
switch units E, F, G, H, I, and J. With this arrangement it is 
obvious that the process of enclosing all live connections in a 
metal framework is very simple. When desirable the switch 
units need not necessarily be placed in direct contact with the 
bus bar chamber, in which case the conductors, connections or | 
tappings would be taken through a screwed steel barrel leading 
from the switch unit to the bus bar chamber. It is obvious 
that any number of switch units or instruments may be connected | 
to the bus bars in like manner.— May 28th, 1913. 





AERONAUTICS. | 
19,502. August 26th, 1912.—IMPROVEMENTS IN AND RELATING 


TO AEROPLANES AND LIKE MACHINES, William Samuel | 
Laycock, Victoria Works, Millhouses, Sheffield. 
This invention provides a means for balancing aerial machines. | 
A indicates a convenient part of the frame of the aeroplane to | 
which is secured a plate B in which are formed perforations C 
forming guides for the bifurcated upper ends of a tubular mem- 
ber D. The member D is closed at its upper end by means of | 


| 
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the plug E, to which is attached a ring F for operating the mem- 
ber D. The end of the plug also acts as a stop and limits the 
downward movement of the member D by coming into contact 
with the plate B. Also secured to the plate B is a stud G to the 
lower end of which is attached a short chain H, the opposite 
end of which is attached to the upper end of arod J, to the lower 
end of which is secured a weight K. By lowering the member 








D the lower end is caused to embrace the upper end of the rod J 


and the lower end of the stud G, so that the parts then form a 
body which is rigidly connected to the aeroplane. Whe; 
necessary peg: 2 may be brought into the position shown in, 
Fig. 2, when the rod J is free to move in all directions and oy, 
impact with the ground will yield so that no damage results. 
May 28th, 1913. 


MOTOR CARS AND ROAD TRAFFIC, 


24,226. October 23rd, 1912.-TRANSMISSION GEAR FOR Moron 
Veuicies, John I. Thornycroft and Co., Limited, Basing. 
stoke, and H. Niblett, of the same address. 

A and B represent portions of the tubular parts of the dead 
axle, the said axle being formed with an intermediate ring-lik«. 
portion C so as to receive the curved portions D, E of the gea: 
casing, the co-acting surfaces of the said portions being con 
veniently cylindrical in form. To retain the casing securely 
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upon the dead axle, the portion C may be provided with holes F 
enabling it to be bolted to a flange G on the casing. The driv: 
is transmitted from the propeller shaft H to the differential gear 
J through double reduction gearing comprising a bevel pinion K, 
bevel wheel L grt aes M and spur wheel N, the latter being 
coaxial with the differential gear J and live axles P which pas 
through the dead axle parts A, B, whilst the axis for the inter- 
mediate wheel L and pinion M is displaced vertically with respect 
to the axis of the live axles.— May 28th, 1913. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,059,367. MeTrHop or AND APPARATUS FOR BESSEMERISING 
Copper Marte, H. B. Jernee, Perth, Amboy, N.J.—Filed 
May 8th, 1912. 

The converter has a cylindrical shell, which is mounted so 
as to be capable of revolution. This shell has an air inlet at it 
top, an outlet at its top forfthe generated gases, and an inner 








non-corrodible lining extending on a generally inclined plane 
between the inlet and outlet and stepped to form a baffle surface 
| to direct the air downward through the body of metal. There 
are eight claims. 
1,059,485. ENGINE VALVE, i M. Orlopp, Indianapolis, Ind. 
Filed September 12th, 191 
The engine has a Bc bet ‘chamber provided with a single 


| passageway for the intake of fuel and the discharge of hydro- 
| carbon, 


A hollow rotary valve controls the passageway leading 
into the combustion chamber, This valve has two separate 
passageways transversely through it, each passageway having 
two distinct openings separate from the openings of the other 


11,059,485. 
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passageway. ‘The two openings of each passageway are on the 
same side of a plane through the axis of the valve and on the 
opposite side of the plane from the openings of the other passage- 
way. Means are provided for connecting the crank shaft and 
valve together for imparting movement of rotation to the valve 
to bring the passageways in it into successive and progressive 
communication with the passageway leading into the com- 
bustion chamber. There are two claims, 
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UNIFICATION OF RAILWAY GAUGES IN 
AUSTRALIA. 


Taoucn long in the thoughts of railway men, it was 
t unti! 1897 that the question of the unification of 
por he gauges in Australia was first officially brought 
to publi notice by Mr. Eddy, the then Chief Railway 
Commissioner of New South Wales. Since then 
eeveral reports of Commissions and Conferences have 
peen issued on the subject but without practical effect. 
Now we have another report, just published ; let 
us hope the last, not only because the subject has been 
thoroughly thrashed out, but because the extension 
of railways on several gauges has been vigorous all 
through the period of hesitation, and is especially so 
at the present time when all the States are in an 
unusually prosperous condition. The consequence 
of delay is fully shown by the fact that, while, accord- 
to existing mileage, the cost of even a partial 
conversion is now put down at £7,295,000, the con- 
version of the mileage which would have been dealt 
with to effect the same object in 1897 was only 
¢2,360,500. The cost of total conversion at the two 
eriods would no doubt have shown similar contrasts, 
and the £37,164,000 now estimated for the conversion 
of the present mileage will be increased in enormous 
proportions every year it is delayed. : 

The lust report is of a conference of the railway 
engineering heads of the several States, with Mr. H. 
Deane, M. Inst. C.E., Engineer-in-Chief for Common- 
wealth Railways, in the chair. The question, impor- 
tant as it is from an Australian railway and public 
point of view, is above all of an imperial nature, for 
the isolated character of the several States, owing to 
insufficient railway inter-communication on a com- 

mon gauge, drew ‘the statement from Lord Kitchener 
in reporting a few years ago on Australian defence 
that the railways, as they stand, would be more help- 
ful to the enemies of the country than to its defenders. 
This aspect of the matter is outside our purview, and 
it is only mentioned here as one which cannot be 
overlooked in dealing with the general question. To 
understand the bearings of the recommendation of the 
Conference, which is that £37,164,000 should be spent 
to carry out unification, or an increase to the railway 
capital of Australia by about 24 per cent., it ismecessary 
to point out the present conditions in a general way. 
Practically they are quite different from those of any 
other large Dominion or dependency of the Empire. 
There are no inland provinces, and the several States 
have their own adequate ports, while the great bulk 
of the traffic, now and always, will be mainly to and 
from the inland districts of each, and its own seaboard ; 
hence we find that though political federation, which 
established fiscal freedom within its wide borders, has 
heen in operation for 13 years, there has been no 
railway connection established between the State sys- 
tems, besides the single junction at each border, sesv- 
ing to connect the capitals of the four eastern States, 
which were long ago effected. The exceptions to this 
condition of State isolation are where a limited amount 
of the area of one State happens to be closer to the 
port of its neighbour, and the through passenger 
traffic between the capitals, which is very considerable. 
The Commonwealth is, therefore, unlike India, South 
Africa, and Canada, with their inland provinces, the 
borders of which are necessarily intersected by many 
of the important lines and branches, and where break 
of gauge is, in the first instance, or would be in the 
other cases, a severe handicap to railway traffic of 
every description. Apart from the military question 
it is the exceptions in Australia, referred to above, 
which give the principal reasons for the assimilation 
of the gauges. 

The Queensland system with a mileage of 4266 
and extending itself with unexampled rapidity is 
completely separated from its neighbour State, New 
South Wales, except through one point, and is entirely 
on the 3ft. 6in. gauge. The system consists generally 
of three parallel main lines with branches, running 
westward inland, and more or less connected at the 
coast and proposed to be connected at the western end. 

The arteries of the New South Wales system, which 
comprise 3798 miles on the 4ft. 8}in. gauge, chiefly run 
north, north-west and south-west, with north and south 
coast lines, from the chief port Sydney, the northern 
line being the only connecting link with Queens- 
land, as the south-west one is the only one connecting 
it with Victoria. Coming to the latter State where 
the gauge is 5ft. 3in. there is little short of an octopus 
system, whose head is Melbourne, and of which two 
only of the tentacles reach out the friendly hand of 
connection with the New South Wales and South 
Australian State systems. The Victorian Railways 
comprise 3622 miles, including a short length of 2ft. 6in. 
gauge. The inter-colonial boundary between Victoria 
and South Australia is the only one at present which 
's crossed by the State lines without a break of gauge, 
and South Australia for some time resisted the 
temptation to adopt the supposed advantages of a 
narrower gauge than 5ft. 3in., to which her main lines 
are built. This, however, was eventually done, and 
the continuation of the line stretching towards 
Western Australia, not then or even yet connected 
with the latter's system, is on the 3ft. Gin. gauge. 
"he South Australian system has 626 miles of the 
bre ad and 835 miles of the narrow gauge. 

_The hitherto isolated Western Australian system of 
“704 miles has been constructed on the 3ft. 6in. gauge; 
the connection, however, with the rest of the States is 
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now being made by the construction of the Trans- 
Australian Railway by the Commonwealth, and, 
anticipating unification, the gauge has been fixed by 
that Government at 4ft. 8}in., so that this line as 
things stand at present is completely isolated, meeting 
the narrower gauge at each of its ends. Finally, we 
have the two Commonwealth lines, one of which is an 
extension northwards of the South Australian system 
towards the Northern Territory, now under federal 
control, and consists of 478 miles of narrow gauge ; 
and the other, 145 miles, from Port Darwin in the 
Northern Territory southwards of the same width. 
If the two are ultimately connected they will form a 
north and south transcontinental railway. 

In the above summary private railways have not 
been included, being insignificant in amount and not 
affecting the general subject. There is no question 
that the comparative isolation of the several State 
railway systems has been occasioned by the geo- 
graphy of the States and not by the diversity of gauge 
adopted, unfortunate as this latter has been. In 
fact, had the areas of Victoria and Queensland been 
extended north and south respectively to a small 
extent, so as to compress New South Wales between 
them, and so embrace slices of its territory which are 
nearer to the Victorian and Queensland ports, Mel- 
bourne and Brisbane than to Sydney, this isolation 
would be natural. Moreover, there has been com- 
paratively little inter-colonial traffic, proved by 
the fact of its being confined, and likely to remain 
so, to the three points connecting four of its 
States if we except a small privately owned dead-end 
line on the 5ft. 3in. gauge, which is an extension of one 
of the Victorian railways, and penetrates a short way 
into New South Wales. 

There is no doubt, owing to these considerations, 
that while recommending total unification as soon as 
possible at the estimated cost of £37,164,000, the 
Conference contemplated the possibility of a more 
limited scheme being a more attractive proposition 
from a Federal point of view. This was estimated by 
them to cost about a third of the amount. This 
latter scheme consists of (1) the construction of a new 
line on a standard gauge from Brisbane to connect 
with the New South Wales system ; (2) the complete 
conversion of the Victorian Railways ; (3) the con- 
version of the main through connection on the 5ft. 3in. 
gauge in South Australia ; (4) the construction cf a 
new 4ft. 84in. line from the northern extremity of the 
5ft. 3in. lines to Port Augusta, the eastern end of the 
Trans-Australian line now under construction on the 
standard gauge ; and (5) a new line on the standard 
gauge from the west end of the latter to Freemantle. 
We understand that the latter line has been already 
sanctioned by the Western Australian Government. 
This plan, no doubt, satisfies the more pressing wants 
of uninterrupted traffic, and notwithstanding the 
attractive proposition of complete conversion, termed 
by Mr. Deane in a previous report on the subject as 
‘“‘ taking the bull by the horns,” there will be many 
advocates of the less expensive proposal. Fortu- 
nately, the reduction of the wider gauge is infinitely 
less costly, and affects less mileage than the enlarge- 
ment of the narrower one, and the limitation of the 
lesser scheme practically to the former operation 
coincides with its much greater comparative advan- 
tage. Australia, however, is rich, and military de- 
fence is a very important consideration and one which 
has nothing to do with commercial geographical 
conditions. Hence, no doubt, the bold decision of 
the Conference, which was composed of highly com- 
petent engineers. One thing is clear that should 
complete unification be decided upon there must be 
no half measures, such as deciding upon the lesser 
scheme, and leaving the conversion of the rest of the 
railways to follow at some future far off time. The 
narrow gauge States are just those which are extend- 
ing rapidly, 3800 miles of line being in hand or 
authorised last year, adding in the future considerably 
to the present estimate for the complete undertaking, 
so that the whole or the partial measure must be 
adopted as a final solution. 

The Conference had to decide also whether the unifi- 
cation, total or partial, should be on the basis of 4ft. 
Shin. or 5ft. 3in., and the members were unanimous in 
rejecting the latter as the cost would have reached as 
much as £51,659,000, with no commensurate advan- 
tages. But, in fact, the previous decision of the 
Commonwealth Government to construct the Trans- 
Australian line on the 4ft. 8}in. gauge, for which also 
sleepers and rolling stock had been ordered, largely 
committed the Conference to this decision. 

And what has been the cause of all the trouble ? If we 
point it out we shall possibly be met with the accusation 
that it is easy to be wise after the event, but this can 
hardly be shown, as there were plenty of wise men who 
put forth their wisdom in protesting against diversity 
of gauge when and wherever it was started. The 
authorities of Queensland, South Australia and 
Western Australia thought that the economy of the 
smaller gauge in construction and working would 
more than compensate for the evils of diversity, and 
to-day we have their own engineering representatives 
voting unanimously that over £37,000,000 should be 
spent in correcting the mistake. As to construction, 
about £2,500,000 were saved by placing the rails 
14}in. closer together. Then, as to working expenses, 
assuming the same traffic and axle load, the main 
advantage gained by placing the rails nearer to each 
other was a slight diminution of friction in working 





over 5 chain curves, which are quite workable on the 
wider gauges, as has been proved in Australia itself 
on the Wolgan Railway, in Ceylon, and elsewhere. 
After all, the total of sharp curves on a mileage of 
8425 largely through flat country must be very 
small, and even if extensive, the effect on the total cost 
of working expensés fixed and running would be 
infinitesimal. Moreover, against this might be put 
the postponement of much duplication and regrading 
and the loss incurred by limiting the height of the 
centre of gravity of the loading, of which a large 
proportion in Australia is of comparatively low 
specific gravity. Surely there never was a clearer 
illustration of the losing of the sheep, which we believe 
is the correct version of the adage, for the saving of a 
ha’porth o’ tar. The proper course for this, as in 
many other countries where diversity has been 
unfortunately introduced, was to build light standard 
gauge lines, sufficient for light traffic if that only had 
to be provided for, pending development. That is to 
say, by constructing practically everything, except as 
regards lengths of sleepers, the same as on a narrower 
line, and then as that development proceeded and as 
renewals became necessary, to strengthen up the 
permanent way as required. Unfortunately, this 
was not done in India, where there are four gauges, 
in Africa where there are at least four, and in South 
and Central America where there are seven, including 
six in Chile alone. North America is distinguished 
from these by a fairly early repentance, followed by 
amendment, so that now rolling stock may roll 
unimpeded from Hudson’s Bay to the Gulf of Mexico 
and from Halifax to San Francisco. 

The railway world will wait with interest to see 
whether the example of the bold policy of North 
America will be followed in the Commonwealth of 
Australia, 








BOATS AND DAVITS. 


THE importance of the full and final report on 
boats and davits is necessarily discounted to some 
extent by the previously issued interim report by the 
Committee, which has now completed its labours 
under the efficient chairmanship of Professor Sir 
J. H. Biles. It is none the less a most interesting 
and valuable document, compiled by men who have 
exhibited in it both technical perspicacity and sound 
common sense. 

That both of these qualities were essential to the 
members of such a committee is at once evident, 
for the investigation they were commissioned to 
undertake was commenced at a time when the travel - 
ling public was still imperfectly recovered from the 
panic effects of a terrible marine disaster, and calm, 
steady consideration of the subject was only possible 
to men of sound judgment and wide experience, 
while a glance at the report reveals the complexity 
of the technical tangles they have had to unravel. 
It was inevitable after the disaster that there should 
follow a luxuriant crop of suggestion and invention 
bearing upon types of boats, character of subsidiary 
buoyant material, and means of launching in an 
emergency for the safe carrying of passengers. It 
will probably be agreed that the report shows a sanity 
of view in its treatment of the mass of varied sugges- 
tions which have been made, and has singled out 
for mention the mcst salient needs, and the best 
known means of providing for them. We have pre- 
viously remarked that to many minds capable of 
making accurate judgment, the supply of boats and 
davits sufficient to accommodate the whole ship’s 
complement of a large passenger liner is a quite 
unnecessary extravagance, but faith in the unsink- 
ability of even the largest and most perfect ship has 
been so rudely shaken in the public mind, that nothing 
less than efficient means of safely floating every soul 
on board will suffice to restore it. The Committee 
has therefore had a difficult task to perform, and it 
could not, in the nature of things, be expected to 
give entire satisfaction to every shipping interest 
affected. So far as technical skill goes, what could 
be done has been done, every known means of pro- 
viding and launching boats has been exhaustively 
considered down to the very minutiz, and rightly so, 
for upon the perfection of small details often depends 
the whole usefulness of a boat installation in time of 
emergency, when embarkation of passengers must be 
accomplished in face of impending disaster, during 
darkness and storm, and in the least possible time. 

The broad recommendations. of the report so far 
as boats themselves are concerned, are the same as 
those of the interim report, namely, that as many 
ordinary lifeboats under davits shall be carried, as 
is possible, with the addition of a proportion of 
decked lifeboats, and other buoyant material, such as 
rafts, seats and pontoons of approved type, the 
latter not to exceed that which will give accom- 
modation to 25 per cent. of the total number on board, 
or for which the vessel is certified, whichever may be 
the greater. In addition to the previous reeommenda- 
tions, there is the pregnant suggestion made that 
future developments may safely be along the line 
of increasing the size of ships’ lifeboats of the com- 
pletely decked type, with accommodation for pas- 
sengers below the deck. This is an idea which must 
give rise to much discussion. The Committee suggests 
boats 50ft. long, weighing 28 tons, and carrying 
250 passengers, for whom adequate ventilation is 
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provided below deck. The boat is to have means of 
self propulsion for which purpose the paraftin motor 
is strongly, indeed solely, recommended. This sugges- 
tion is not, of course, a novel one, but it has enor- 
mously greater weight with the imprimatur of such 
a Committee than it ever had before, for obviously 
if the launching difficulties in connection with such a 
boat be not too onerous to be safely overcome, the 
“little ship’? would be able to live in a sea which 
would render the survival of ordinary lifeboats 
uncertain. The Committee is quite satisfied that 
the launching of such vessels with all on board 
is quite practicable; it has had submitted to it a 
design of davits by which such a weight could be 
launched, with electric power if it were available, 
or by hand if electric, or other power, could not be 
made use of. These boats would be stowed under 
such conditions that they would float freely with 
their passengers after the parent vessel had foundered, 
or more probably before that event happened, for a 
ship generally sinks by the head or by the stern, 
so that the boat could be got away by her own power 
from the sinking ship and be safe from damage by 
floating débris as soon as the water reached her; 
she would by her size be quite secure from the effect 
of suction when the ship did eventually founder. 
We should imagine that in some cases such a mode 
of getting the boat afloat would be safer than an 
attempt to launch her by means of davits, for in a 
seaway with the ship rolling, a heavy boat would be 
in great danger of damage by swinging against the 
ship’s side, in spite of the use of fenders, &c. The 
idea catches the mind, and the more one thinks of it, 
the more possible it seems to bring it to a practical 
issue, with the improved mechanical methods that 
are now available; in the meantime, the Com- 
mittee only advances the suggestion in a tentative 
way. With reference to the question of stowage 
for ordinary lifeboats, the Committee approves of a 
large number of boats being nested in tiers, lying 
parallel to one another and to the middle line of the 
ship, efficient means being provided tc traverse them 
from one side of the ship to the other, so that with a 
pair of davits at each side the boats could be lowered 
on that side which was the more convenient; or, 
alternatively, cranes, derricks or gantries might be 
used for traversing the boats; but it is rightly pointed 
out that in the event of rapid foundering of the 
ship, gantries would probably prevent the boats from 
floating off the ship in an undamaged condition. 
Where, however, water-tight subdivision of the 
ship is extensively carried out and the chance of 
rapid foundering is very small, it is suggested that 
gantries should be allowed. All proposals for fitting 
chutes, slipways, moving platforms and such con- 
trivances are wisely vetoed, for simplicity with suffi- 
ciency should undoubtedly mark the character of all 
boat fittings. 

We are pleased to note that the Committee has 
dealt very fully with the question of boat's falls. 
It recommends that where more than two boats are 
to be lowered by the same pair of davits, the falls 
shall be of wire led round drums with efficient hand 
brakes for controlling the lowering of the boats, 
and having positive control in all positions ; the falls 
shall be capable of separate contro], so that the boats 
may be kept on an even keel when the ship is trimmed 
by the head or stern, and quick return gear shall 
be provided rapidly to bring the fall inboard again 
for lowering the next boat. If the falls have more 
than one part, some. approved type of non-toppling 
block is to be fitted, to prevent the falls from fouling 
when being hoisted inboard, and a span must be 
provided between the blocks with a weight in the 
centre to obviate cable laying. It would possibly 
have been better still if the Committee had confined 
its recommendation to the single-wire fall, for even 
with non-toppling blocks and spans there can be 
no doubt that in case of lowering from a height 
there is more chance of fouling and twisting than 
with a simple wire fall having a weight to keep it 
steady. Where only one boat is to be lowered with 
one pair of davits, ordinary rope falls are deemed 
sufficient ; but if two boats are to be served it is 
recommended that non-toppling blocks and spans 
should be compulsory, or, alternatively, that a 
separate set of falls should be carried for the second 
boat or other equally satisfactory arrangements 
made for ensuring that launching of the second boat 
may not be delayed by the falls becoming fouled or 
cable laid. An essential factor in the problem is 
efficient handling, and the Committee specifically 
state at the conclusion of the report that the recom- 
mendations in it are based upon the assumption that 
men shall be provided on board who are capable of 
this, and that strict discipline and obedience to orders 
are secured. 

There is much more of interest in the report, with 
the general tenour of which most people will agree, 
such, for instance, as the undesirability of appor- 
tioning a place in a particular boat to each passenger, 
a plan which would in all probability be found to be 
quite unworkable in emergency; the necessity for 
regular and thorough boat drill; and the desir- 
ability of providing a proportion of the boats on large 
ships with power. The Committee has been careful 
to avoid recommendations which would press more 
hardly on shipowners than the necessities of the case 
demand. It remains to be seen whether its report 
when reduced to actual legislation will effectively 











meet the conditions ; 2s it has also to be proved by 
experience whether the provision of such a number of 
boats on well-divided, up-to-date vessels is necessary 
at all. 





THE NEW GLADSTONE DOCK, LIVERPOOL. 


From time to time we have been able to place before 
our readers particulars of this immense dock, which 
is now approaching completion and will be formally 
opened on July 11th next by his Majesty the King. 
This week, by the courtesy of Mr. Thomas M. Newell, 
the present engineer-in-chief of the Mersey Docks 
and Harbour Board, we are enabled to give further 
interesting illustrations and particulars of this great 
undertaking. Of our illustrations Fig. 1 is a plan 
showing the position of the dock with relation to 
the most northerly existing dock, the Hornby Dock, 
and to the unenclosed foreshore and frontage lands 
north of the Rimrose River wall, which until now has 
formed the northern boundary of the enclosed fore- 
shore ; Fig. 2 comprises sectional views of the dock 
and its quays and sheds, and of the entrance channel 
with its guiding dolphins. The engravings on page 
684 represent views of the dock looking from and 
towards the entrance, together with views of the 
well and caisson chamber. 

It may be briefly recalled that under powers 
obtained from Parliament in 1906 for the develop- 
ment of land and foreshore previously acquired, the 
Mersey Docks and Harbour Board formulated a 
scheme for providing a large extension of its present 
dock system at the extreme north end of its Liver- 
pool estate. The proposed works included a half-tide 
dock and two branch docks entered from the river 
by way of a large new lock entrance, also a lock 
between the half-tide dock and the Hornby Dock to 
connect the extension with the existing system of 


. . a 

vertical side walls, and the Gladstone Dock des} 
for the dual purpose of a graving dock anq wet denn 
requires vertical sides even more than ay “a Ock, 
graving dock. As a wet dock, in which the rae. 
vessels may lie, there must be no risk of the vent 
hull touching any projections below the wate an 
From the bottom up to Old Dock sill level the Per 
are quite plumb, and from there each wall er i 
back in two benches or altar-courses of 4ft. Yin 7 
2ft. bin. respectively to a point 20ft. below the Pee 
the intervening spaces being plumb. The continue 
is, however, broken by two projecting shelves to Brad 
as altar-courses for the shores. The width, of - 
dock at the bottom is 14lft., and at the top 155)ft 
Access to the several altar-courses and to the botto : 
of the chamber is obtained by means of staineaans 
constructed at intervals, leaving the surface level of 
the quay behind the coping and passing dow: throug] 
the body of the wall. Sets of steps for access to ‘wi 
and to the bottom of the chamber are also provided 
around the inner surface of the head of the dock 
The altar-courses are provided, where 1 cessapy. 
with suitable hand-rails for the safety of men moving 
along them, handling ropes or doing other work, 

On the north quay a single-storey shed vit, long 
and 100ft. wide in two spans has been provided 
It has continuous doors on the dock side, and a large 
number of openings on the road side. It is divided 
into three sections or compartments by two eross-walls 
of brick, having the object, amongst others, ot limiting 
possible fires. Four 30 ewt. movable cargo cranes 
electrically operated, have been provided in front oj 
the shed. They are fitted with compensating 
arrangements of the Musker type, and have been 
constructed by Sir W. G. Armstrong, Whit. 
worth and Co., Limited. They -are of a special 
form carried on one set of wheels running on « rail aj 
the edge of the quay, and on another set. on the eayes 
of the shed. The cranes are thus movable along the 
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Fig. 1—MAP SHOWING POSITION OF THE GLADSTONE DOCK 


docks to the southward. All the new works were 
designed with a view to accommodate the largest 
vessels afloat with allowance for future advances in | 
size. Owing to the depressed state of the shipping | 
trade at that time, this large scheme which was 
estimated to cost £3,200,000, was shelved, but the 
rapid developments in the building of monster | 
steamships caused the Board in 1910 to set about | 
providing the convenience immediately necessary | 


for these large vessels in a shorter time than would | 
be required to carry out the larger scheme. It was 
therefore decided to adopt a plan submitted by Mr. 
Anthony G. Lyster, then the Board’s engineer-in- 
chief, providing an entirely new dock of adequate 
dimensions for the purpose immediately in view, and 
capable of forming ultimately an integral part of the | 
larger scheme, the execution of which in any case 
could not long be delayed. It is designed so that it may 
serve as an ordinary wet or floating dock, in which 
vessels may lie to embark and disembark their 
passengers and cargo and take in their bunker coal, 
and also as a graving dock. At high water of spring 
tides, say, 21ft. above Old Dock sill-datum, the depth 
of water on the sill of the dock is 46ft., and on high 
water of lowest neap tides, say, 10ft. above Old Dock 
sill, the depth on the sill is 35ft. 

The Gladstone Dock is 1050ft. long, or nearly 
150ft. longer than the longest vessel yet launched, 
and has an entrance 120ft. wide. The entrance sill 
is laid at the level of 25ft. below Old Dock sill, or, say, 
15ft. below low water of spring tides. The floor of 
concrete is set at a level of 29ft. below Old Dock sill, 
so that the central row of keel blocks and two rows 
of side blocks, about 4ft. high, have their tops approxi- 
mately level with the sill. The entrance of the dock 
is closed by a sliding caisson, which maintains the 
water in the dock, or excludes it therefrom, according 
to the nature of the duties of the dock for the time 
being. The transverse section of modern graving 
docks tends to approach as near as possible to the 
rectangular form, having a flat, or nearly flat, floor and | 





|crane can be utilised in any position. 


length of the shed to any point at which it may be 
desired to handle cargo. 
A movable steam crane of 5 tons capacity will be 


| provided for the purpose of lowering into the dock, and 


lifting, the many articles of plant, &c., required in 
graving dock work. Special rails are laid on both 
sides and around the head of the dock, so that this 
Amongst 


the other quay appliances there are, for moving ships 


|and barges and other work, two powerful hydraulic 


capstans capable of hauling 20 tons, one placed ut 
each end of the dock, and six 1-ton hydraulic capstans 
along the sides. The installation for providing 
pressure water for the hydraulic appliances consists 
of two sets of electcically driven three-throw pumps, 
together with a hydraulic accumulator. The dock is 
to be lighted by eleven electric flame are lamps carried 
on steel lattice columns 90ft. high at suitable intervals. 
The electrical energy for lighting and power purposes 
is being provided from the mains of the local electric 
authorities, viz., the Liverpool and District Lighting 
Company, Seaforth, and the Bootle Corporation, the 
pressure for power purposes being 440 volts and tor 
lighting purposes 220 volts. 

In order that the dock may be rapidly cleared of 
water when required for use as a graving dock, 
powerful], pumps have been installed. The well—Figs. 
5and 6, page 684—is situated on the south side of the 


| dock near the entrance, and forms an immense 


chamber 125ft. 9in. long by 20ft. wide and 25ft. high 
from floor to soffit of roof. The water is led into it 
from a sump sunk 22ft. 6in. below the floor of the dock 
at its south-west corner, the culverts between swmnp 
and well being two in number, each 8ft. 6in. wide by 
12ft. 6in. high. The main body of the water from 
the dock finds its way into the sump direct, but to 
facilitate the drainage of the last’ few feet, which 
would drain but slowly from the floor of the dock 
lying level fore and aft, large culverts are laid below 
the floor of the chamber along each side, with gullies 


: : ‘ a 
and small connecting drains at short intervi!s. 
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The north side culvert is led to the well across the 
sill of the entrance. The part of it across the sill, 
and another similar culvert alongside, are intended also 
to serve other graving docks to be constructed at 
come future time to the northward. These emptying 
culverts are also intended to serve for the reverse 
operation of filling the dock, when the numerous 
small connections between culverts and chamber 
will admit the water at many different points dis- 
tributed along the full length of the floor, so as to 
allow the chamber to be filled rapidly without undue 
turbulence and consequent risk of displacing blocks 
or other articles. The clough paddles or penstocks 
on the culverts controlling the emptying and filling 
are worked by a direct-acting hydraulic cylinder. 
The pumping machinery, which is not yet installed, 
will consist of. five sets of centrifugal pumps with 
discharge pipes 54in. in diameter, each pump being 
driven direct by a vertical four-cylinder two-cycle 
Diesel oil engine, running ordinarily at 180 revolutions 
per minute and capable of developing 1000 horse- 
power, the total power thus being 5000 horse-power. 
‘The contract for the whole installation is being carried 
out by the Worthington Pump Company, Limited, 
and the engines have been manufactured by Carels 
Fréres, of Ghent, Belgium. The duty required of 
the pumps is to empty the dock cf its whole contents 


amounting to about 44 million gallons of water | 
Certain of the pumps | 


on an 18ft. tide—in 2} hours. 
are specially arranged to remove the drainage water 
from below the general level. Another special 
arrangement is one for pumping water from the 
entrance channel into the dock to provide against 
any undue reduction of depth of water in the dock 
through leakage or otherwise. 


will be made available for this purpose. On each of 


the discharge pipes is a 54in. valve opened and closed 
by a hydraulic cylinder working under a pressure of 
700 Ib. per square inch, 

The main installation will include a large number 
Thus there will be an independent com- 


of auxiliaries. 





O10 DOCK _ 


across the entrance it will bear against the sill and 
jambs of polished granite. The riverward sill 
and jambs will take the pressure when the water is 
impounded in the dock, and the shoreward sill jambs 
when the dock is in use as a graving dock. The weight 
will be borne upon similar surfaces on the bottom of 
the caisson recess. All the bearing surfaces of the 
caisson will be of greenheart timber. The caisson 
will move across the passage by sliding on the green- 
heart sill pieces or keels over the polished granite 
surfaces of the sill. 

The distribution of water and air spaces in the 
caisson will be such as to secure its stability under all 
conditions without putting undue weight upon the 
sliding surfaces when the caisson is being moved. 
Two electrically driven centrifugal pumps will be 
provided on the caisson for pumping out the ballast 
tanks when it is required to float. The movement 
of the caisson to and fro will be effected by hauling 
on steel wire ropes actuated by electric motors placed 
on the masonry at the south end of the caisson recess 
and attached to the south end of the caisson, the 
outward pull being effected by a rope passing over 
pulleys on a cross beam fixed at the south coping of 
the entrance. The contractors for the caisson are 





Two of the pumps | 


ENTRANCE 120 F* WIDE 
~-CHAMBER ISSF’ GIN WIDE 


| the Motherwell Bridge Company, Limited, of Mother- 
| well, Lanarkshire. Outside this working caisson there 
are provided a sill and jambs at a width of 130ft. 
| to allow of the placing there of a floating or ship caisson 
| for temporary use in case of the removal of the sliding 
caisson for any reason, the width of 130ft. being 
chosen, so that the floating caisson may be suitable 
| for the like use at certain of the other entrances of 
| the system, such as the main entrance lock. 
| The scheme of docks and entrances, which is now 
| being carried out energetically. includes a vestibule or 
| half-tide dock with a river lock 130ft. wide, having sills 
| at the level of 30ft. below Old Dock sill, and of a suitable 
| length for the vessels for which it is intended. Off 
| the half-tide dock will be provided two branch docks, 
! No. 1 and No, 2, having long quays and shed accom- 
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Fig. 2—SECTION THROUGH THE 


pressor worked by electricity to supply air for starting 
the engines, and special independent auxiliary pumps, 
also worked by electricity, are provided for priming 
the pumps and for draining the engine-room generally. 
The needs of the engines as regards cooling water 
will be provided for by a large tower capable 
of cooling 25,000 gallons of water per hour. Three 
horizontal electrically driven centrifugal pumps are 
provided for lifting the water from the cooling water 
well to the top of the tower, from which it circulates 
by gravity through the engine jackets back to the well. 
The whole area of the engine-house is commanded 
by a 15-ton overhead travelling electric crane. The 
ventilation of the engine-house, of which the greater 
part lies below the quay level, will be effected by 
means of six electrically driven Davidson ‘‘ Sirocco ” 
fans, drawing air from above the quay level and dis- 
charging it near the floor. The oil fuel will be stored 
in two separate tanks of 25,000 gallons capacity each, 
situated outside the engine-house, and two inter- 
inediate tanks of 300 gallons capacity each, fed from 
the main tanks, the oil being delivered from them to 
the filters adjoining the several engines. 

The caisson form of entrance dam has been chosen 
as the best and cheapest appliance for closing the 
entrance. The caisson will be of the sliding type, 
and when not in position across the entrance is 
withdrawn into a recess on the south side—Fig. 7. 
‘The side walls of the entrance diverge slightly inwards 
from the net width of 120ft., where the outer face of 
the caisson is, and on the line of the inner face the 
width of entrance is 128ft., this form being adopted 
to allow of the caisson being readily removed by 
flotation should this be required for the purpose of 
repairs. 

The caisson will be 124ft. long on the outer face 
and 132ft. on the inner, these two faces being parallel 
vertical planes, with a moulded breadth of 25ft. The 
maximum head of water against it will be about 
46ft. in still water. When in the closing position 


SECTION ON LINE C-D 
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modation of the best character. No. 1 dock, the 
area of which is about 13 acres, will have a double- 
storey shed about 1295ft. long and 100ft. wide on its 
north side, and one 1465ft. long and 150ft. wide on 
its south side. No. 2 dock, having an area of about 
12 acres, will have a double-storey shed about 1265ft. 
long and 100ft. wide on its north side and one about 
1295ft. long and 100ft. wide on its south side. When 
the time comes for the laying out of the more northerly 
comprehensive scheme, above referred to, a second 
lock entrance from the river may be provided. 
The foreshore in front of the entrance over a suffi- 
ciently wide area to form a suitable approach will 
be lowered by dredging to suit the sill level, and 
the existing river wall will be under-pinned and faced. 
To provide access from the new half-tide dock to the 
Hornby Dock in the old system a lock 90ft. wide is 
being provided. 

The whole of the work from the formation of the 
earthen dam enclosing the site of the dock, viz., the 
construction of the walls, chamber, entrance, dolphins, 
and the dredging of the fairway and entrance channel, 
has been carried out directly by the staff of the 
Engineers’ Department of the Mersey Dock Estate, 
under the direction—until the end of 1912—of Mr. 
Anthony G. Lyster, Vice-president, Institution of 
Civil Engineers and late engineer-in-chief to the 
Dock Estate ; and, in more recent months, of Mr. 
Thomas M. Newell, M. Inst. C.E., the present engineer- 
in-chief ; the resident engineer for the whole of the 
time being Mr. W. Hemming Jones, M. Inst. C.E. 








THE experimental track of the Road Board at the 
National Physical Laboratory is 34ft. in diameter by 
2ft. Gin. wide, and is subjected to the wearing action of 
eight cast iron wheels 3in. wide, each driven by a 2 horse- 
power motor. It is estimated that twenty-four hours’ 
continuous running of. this machine represents a year’s 
wear on a typical heavy traffic road. 








ENGINEERING PROGRESS ABROAD. 


Argentina. 


For the last ten years the farming and exporting inter- 
ests of Argentina have been in dispute over the use of an 
extended series of grain elevators. Hitherto the move- 
ment against the introduction of these constructions upon 
a comprehensive basis has been too powerful to enable 
their sponsors to make very much progress ; but it would 
now appear that the most strenuous opposition is being 
withdrawn, and the installation of a number of additional 
elevators of the latest approved type and with an immense 
capacity is about to be undertaken in the Buenos Aires 
and Rosario areas. The large wheat exporting firms have 
seen in these contrivances an impediment to continuing 
their considerable profits, made by the practical retention 
of the trade in their hands; on the other side have been 
ranged the large body of grain growers, who yearned for 
relief from the monopolists, as well as the members of the 
local exchanges. The whole question has been gone into 
by the national Argentine Government with the result 
that the Minister of Public Works has secured the passage 
of a Bill authorising the executive power to construct a 
series of grain elevators at most of the principal railway 
stations. In these will be received all the grain that is 
offered by the growers; here it will be dried, cleaned, and 
classified, warrants being handed to the depositors which, 
with the usual facilities afforded, they can easily negotiate 
at the local banks. To carry the scheme into effect an 
outlay of something like 25,000,000 dols. gold— 

= £5,000,000—will be necessary, and to meet the interest 
charges upon this amount a tax will be put upon grain 
exported not exceeding 1 dol., national’ currency—say, 
ls. 9d.—per ton on linseed and other oleaginous seed, and 
50 centavos per ton upon all other kinds of grain. The 
services of British engineers in both designing and con- 
structing these elevators, which are to be erected at all 
stations at which the annual movement of grain exceeds 
5000 tons, will be employed, if not exclusively, at least 
generally. In all probability there will be some 760 or 
770 such elevators required, and the construction 
will of necessity extend over a number of years. 

In connection with the ever-increasing grain exporting 
business of Argentina the Buenos Aires and Pacific Rail- 
way Company has recently introduced a grain cleaning 
wagon, which is but one of the several innovations which 
the company has adopted in its commendable efforts to 
assist grain producers to raise the value of their cereals. 
The wagon in question has been constructed to the designs 
of Mr. J. T. Pepper, grain expert to the company. It is 
fitted with machinery supplied by Henry Simon, Limited, 
the well-known milling engineers of Manchester, who have 
been responsible for by far the larger number of flour 
milling installations to be found in South America. The 
machinery is intended for a first cleaning of the grain, and 
consists of a ‘‘ Reform ” aspirator and separator, having a 
capacity for cleaning 10 tons of grain per hour. It is 
fitted with a full line of sieves for the cleaning of all classes 
of grain, the machinery, of special size, having been de- 
signed and constructed for this particular wagon. Motive 
power is supplied by a 12 horse-power Crossley naphtha 
engine. The plant is entirely automatic, the cleaned 
grain being weighed off by an Avery automatic scale. 

The advantages possessed by this wagon are obvious. 
They include the opportunity afforded to grain growers 
of securing the highest current market prices for their 
grain, while being relieved of any necessity of paying for 
freight and avoiding the unfortunate and often damaging 
delays in transportation which are brought about by the 
congested condition of the grain-carrying lines in Argen- 
tina. A third advantage is the saving of the screenings 
from the machinery, which can be used by the careful 
‘“‘ chacaréro ”’ for a variety of purposes upon his farm. 

The dredging of the North Darsena, the principal dock 
upon the;River Plate, to which frequent reference has been 
made in these columns, has now been completed, and the 
dock put into use. The North Darsena has a depth of 
30ft., and the largest ocean liners trading with the River 
Plate are enabled to enter with the low tide. It has 
1367 lineal metres of berthing space, but large as this 
may appear, it has already proved to be wholly insufficient 
for the liners which have to berth there and for those 
which are now being built of increased size. The surface 
measures 154,000 square metres, a total which also falls 
far short of the requirements for mail steamers, which, 
having unloaded and loaded, have to pass from Dock 4 
into the North Darsena before the date of departure, so 
that they may escape any surprise by a falling in the tide, 
thus preventing them from sailing at their appointed time. 


Chile. 


Not before it was time, the Chilean Government has been 
authorised by the Chamber of Deputies to expend more 
than one million pésos* upon the establishment of factories 
for the construction of locomotives. It is expected that 
the railway workshops during the current year will expend 
upon maintenance no less than 13,521,000 pésos. Further 
funds have been granted for the purpose of reorganising 
the railway statistical service.—The Arica-La Paz Railway 
has at length attained the dignity of an official opening, 
after many postponements of the occasion. The Com- 
mission of Engineers of the railway has recently been 
informed by the government that the line must be carried 
to La Paz, the Bolivian capital, in compensation for 
certain sacrifices which have been asked for and granted. 
The construction has cost 37,400,000 dols. gold and 
8,326,569 dols. paper.—The Marine Department of the 
Chilean Government has received an intimation from 
Elswick that the Almirante Latorre, one of the Chilean 
Dreadnoughts now in process of construction, will be 
launched in May, 1914, and will be ready to leave for the 
West Coast of South America towards the end of that 
year.—Several British builders have recently arrived at 
Punta Arénas from London for the purpose of erecting 
small houses which it is intended to construct of a new 
material guaranteed to be “ fireproof, vermin-proof, and 
imperishable.”” The material, which is patented, is manu- 
factured by a secret process, and is said to be one of the 





* 1 péso gold = 1s. 6d. 
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most valuable inventions ever introduced in the building 
trade. The usual type of Punta Arénas—and, indeed, all 
Chilean—houses inhabited by workmen and their families 
consists of but four rooms, and, generally speaking, three 
or four families are crowded into each room. In spite of 
the efforts which the Chilean Government has made over 
a period of years to introduce a more sanitary method of 
living among Chilean workmen, it has been found impossible 
to induce them to live in separate houses, and any attempt 
to enforce these regulations has invariably led to a riot. 
Whether the innovation referred to will appeal to Chilean 
workmen any more conclusively remains to be seen, but 
there can be no question that if he could be induced to 
adopt a more healthful kind of existence he would live 
longer and work better. The government has determined 
to anticipate success by constructing a large number of 
workmen’s dwellings in Santiago-de-Chile, and if these 
are let and tenanted in a satisfactory manner other build- 
ings of a similar nature will be erected in several other 
large centres. 

The municipality of Valparaiso has granted a concession 
authorising the construction of a new combined tram and 
lift service from the Cabriteria, a short distance beyond the 


Baron Station, on the Vinar-del-Mar-road, to Placeres, | 


situated on the hill beyond. The cars, which are to be of 
a large type, will have a carrying capacity of sixteen 
passengers ; they will be fitted with gasolene motors, 
which will supply the power of propulsion on reaching the 
high level, thus avoiding the necessity of passengers 
changing cars. The high-level terminus will be at Plaza 
de la Conquista, the cars running via the Avenidas de los 
Placeres and Victoria. 


Mexico. 


Notwithstanding the political troubles from which the 
republic has suffered for the past two years, and is, indeed, 
suffering at the present time, considerable headway has 
been made in all classes of engineering throughout the 
republic, especially that branch devoted to electrical 
transmission and power plant. Owing to the immense 
natural volume of water power which is available in 
Mexico the development of electrical machinery for long- 
distance transmissions has been particularly rapid, but 
much credit is due to the several eminent British and 


United States’ engineers who have availed themselves of | 


the existing opportunities for connecting-up sources of 
power with fields in which such power could be utilised 
with advantage. Indeed, Mexico may claim to have 
advanced with the same rapid strides as those displayed 
by California, Colorado, and other Western States of 
America, in all of which there has been, and continues to 
be, a great demand for power for mining, industrial, and 
agricultural purposes. In both Mexico and North America 
the abundance of water power in the mountains is, how- 
ever, offset by the great distance which generally separates 
the source of supply from the commercial markets. The 
pioneers of the electric transmission of power industry in 
Mexico have arranged that each power company shall 
occupy its own individual field, and thus they have secured 
relief from ruinous competition. The lines 


new power fields, but only so much as will suffice to bring 
them into connection and not into competition with one 
another. 
systems shall be operated together by mutual arrangement 
for the interchange of power and by mutual co-operation. 
Hitherto this object has been unattainable in Mexico, 
because the plants have been so divided between fifty and 
sixty cycles as to make an interchange of power costly in 


many cases, where otherwise such interchange would have | 


benefitted both concerns. 

It would seem that the actual amount of damage which 
a revolution in Latin America can occasion to vested 
interests even under the most alarming conditions really 
amounts in the aggregate to very little. According to the 


last report of the Mexican Light and Power Company, | 


Limited, which supplies the whole of the light and power 
for the city of Mexico, and which owns the entire tramway 
system—one of the best and most efficiently equipped in 
the world—of that city, the actual amount of damage 
occasioned during the last upheaval in the city did not 
much exceed in value £1000. If one might believe the 
numerous correspondents—mostly of American origin— 


who furnished the public with “information ” during this | 


trying period, practically every trameline and electric 
power standard in and around the city had been destroyed. 


As a matter of fact, upon one occasion only, and that was | 
on January 27th last, the electric current which supplies | 
Mexico city with light and power transmitted from Necaxa, | 


about 90 miles distant, was interrupted, leaving the city in 
darkness. Eventhen the inconvenience was only temporary, 
since the company possesses an efficient duplicate plant 
operated by steam, known as the Nonoaleo, and this was 
enabled to supply power for the street lights and for a few 
private houses. The Mexican Light and Power Com- 
pany, Limited, has also at its disposal the Indianilla plant. 
Considering the almost chaotic conditions in which Mexico 
city was at this period, and during which it will be remem- 
bered rival political parties were firing at each other with 
big guns and continued the destruction for over twelve 
days, day and night without interruption, the amount of 
damage done to the company’s plant may be regarded 
as of a trivial nature. 








THE FRENCH DREADNOUGHT JEAN BART. 


Tue French Dreadnought Jean Bart completed her 
official trials on May 15th last. This vessel was designed 
in 1909-1910 by Monsieur Lyasse and the Act authorising 


her construction was passed on April 5th of the latter | 
Orders to build her were given to the Brest Dock- | 


year. 
yard Authorities on August 5th, and the keel was actually 
laid on November 10th of the same year. She was launched 
in September, 1911. 

Her leading particulars are : 


Length 541ft. 4in. 
ee ae 88ft. 8in. 
Draught amidships 29ft. 
Draught astern 29ft. 7in. 
20 knots 


Designed speed 


of the| 
different companies are now being extended to take in the | 


On the other hand, it is intended that the | 


The weight of the hull is given as being 6500 tons. 
Siemens steel plates having an average thickness of 20 mm. 
are employed. There are ten strakes on each side of the 
keel plate, which latter is made up of two keel plates 
hydraulically rivetted. The stem is of forged steel, and 
the stern frame and shaft brackets of cast steel. A 
double bottom has been worked up to the level of the lower 
protective deck. There are three docking keels and two 
bilge keels, the latter being 213ft. in length and 33}in. 
deep. There are six decks. 

The main armament consists of ten 12in. guns housed 
in pairs in five turrets, these being controlled on the 
Janney electro-hydraulic system. The thickness of the 
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THE JEAN BART IN DRY DOCK 


turret armour plating is 10in. The guns have been de- 
signed to fire one shot each twenty-five seconds. The 
| heights of the guns above the water line varies from 
| 21ft. 5in. to 30ft. 7in., and their arcs of fire from 135 deg. 
| to 180 deg. Each gun is about 59ft. in length and weighs 
The shells fired are about 4ft. in length and 


55 tons. 
| weigh 970 lb. One hundred shells per gun are carried. 
| The secondary armament consists of twenty-two 


54in. quick firers. These are arranged in ten sections. 
There are two sections of three guns, one on each side of 
the citadel, while the remaining guns are arranged in pairs 
in casemates. The arc of fire of all these guns is 120 deg. 








ness is reduced to 160 mm,.—say, 6}in. The total depth 
of the belt is 4.05 m.—say, 13ft. 3in.—of which 2.35 m.— 
say, 7ft. 8in.—are above the water-line. The citadel is 
197ft. in length, and is protected with 7in. armour plate, 
which extends down for two decks. Both ends of the 
citadel are closed by transverse bulkheads of the same 
thickness. There are two protective decks. The lower 
of these is 5ft. 7in. below the water-line, and is composed 
of 2in. plating on the flat and 3in. plating on the slopes. 
The upper protective deck joins the upper edge of the 
main armour belt and is composed of 1]}#in. plates. This 
thickness of plating is also employed above the citadel, 
and for the after casements. 

The hull below the lower protective deck is divided 
into numerous water-tight compartments. None of the 
main compartments are pierced for doorways. For 
example, there are no doorways cut in the engine-room 
bulkheads. The space between the two protective decks 
is divided into numerous cofferdams and compartments. 

The conning tower is protected with plating having a 
maximum thickness of I2in. It is divided into three 
compartments and access to it is obtained by only one door. 

The rudder is of cast steel. It can be operated either 
by steam, electricity or by hand. It is of the balanced 
type, and can be turned through an angle of 32 degs. 
on each side. There are three anchors. Two of these 
weigh 9 tons each. The other is of the Morel type. Ali 
are provided with 3in. chains. There are two steel masts 
which rise to a height of 105ft. above the water-line. 
The foremast is provided with a timber mast 197ft. high 
and the main mast with a timber mast 115ft. high, these 
being used for signalling purposes and for wireless tele- 
graphy. The boat equipment is as _ follows :—Two 
33ft. 3in. steam launches; three 36ft. motor launches ; 
one 36ft. boat ; two 34ft. 6in. boats ; four whale boats, &c. 


The following accommodation is provided for the 
officers :—-Admiral: A saloon, a dining-room, a pantry, 


a writing-room, a bedroom and a bath-room ; first officers : 
Each have a bedroom, a saloon and a bath-room ; second 
officer; a bedroom, a writing-room and a bath-room. 
The other officers are divided into three classes, each 
class having a dining-room, a pantry and a bath-room, 
and each officer has his own sleeping cabin. The com- 
plement of the vessel will be an admiral, eighteen officers 
and 900 men. 

The boilers for the propelling machinery are of the 
Delaunay-Belleville type, and are twenty-four in number 
The heating surface is 5938 square metres say, 63,900 
square feet ; and the grate area 188 square metres—say 2000 
square feet. The following are the main particulars of 
these boilers : 


Number ofelements .. . or A ke 
Number of generatingtubes  .. .. ane Fe 4214 
Number of economiser tubes... “ye . 4530 
Length of generating tubes . 7ft. liin. 
Lengch of economiser tubes se 6ft. Tin. 


Inside diameter of generating tubes 3}gin. and 4 Ain. 


Outside diameter of generating tubes . 4%in. 
Inside diameter of economiser tubes ++ ++ oe © Qgin. 
Outside diameter of economiser tubes : . jin. 


Each boiler has four furnaces and may be fired either with 
coal or oil, Delaunay-Belleville burners being used for the 
latter. There are three funnels 65ft. high. 

There are thirteen coal bunkers having a total capacity 
of 2700 tons, and four storage spaces for oil fuel having a 
total capacity of 300 tons. Under ordinary circumstances 
only 900 tons of coal will be carried. The radius of action 
with full bunkers is calculated at 8500 miles at 10 knots 
and 2300 knots at full speed. 

There are two sets of independent Parsons combine«| 
type turbines driving four propellers. They are contained 
in three independent compartments. The high-pressure 























The guns in the citadel are 18ft. 6in. above the water-line 
and other guns 12ft. above the same level. The shells 
|each weigh 80 1b. and 275 rounds per gun are carried. 
| The shells are taken up to the casements by electrically 
| driven hoists which are designed to deliver fifteen shells 
| per minute. There are also four 47 mm.—1.46—guns, 
|and four submerged torpedo tubes. Two of these are 
| arranged forward and two aft. They are of the 1909 
| design, and are for discharging 18in. torpedoes. Twelve 
| torpedoes will be carried. Forty Sauter-Harlé submarine 
mines will also be carried. 

The armour belt for a length of 214ft. amidships is 
250 mm,—say, 9jin.—thick. At the two ends this thick- 





THE FRENCH BATTLESHIP JEAN BART 


turbines each drive a wing shaft, and are each in a separate 
compartment. The low-pressure turbines, which are in 
a compartment together, drive the two inner shafts... The 
high-pressure turbines have four rows of impulse blades 
and the wheels carrying these are 1Ift. 2in. in diameter. 
The working speed at full power is given as being 300 
revolutions per minute. Live steam can be supplied 
to the low-pressure turbines, so that the latter can, if 
required, be run without the wing turbines. The 
astern turbines have been designed to develop about 
40 per cent. of the power of the ahead turbines. The 
condensers are of the usual type, and are arranged in two 
compartments aft of the turbine rooms. They have 


nN Gir aan pa ee Sines 








yiiclinar 


Mana 





























June 27, 1918 


THE ENGINEER 


fod 


677 











THE JEAN BART ON HER FULL SPEED TRIAL 








tubes 10ft. in length and are designed to maintain a 


vacuum of 600 mm.—say, 23.6in.—with circulating 
water at 15 deg. Cent.--say, 59 deg. Fah. Lach condenser 
has 1490 square metres—say, 16,000 square feet—of 
cooling surface. 


There are six 200 kilowatt steam dynamos, each driven 
by a high-speed reciprocating engine. These supply 
current for power purposes-—-steering, turret working, 
shell hoisting, &c.—for lighting and for ten searchlights, 
eight of which are 35in. in diameter and two of 30in. 





| meeting in Glasgow. 
There are two refrigerating engines and thirteen air coolers. | 


The ammunition rooms are insulated with cork, asbestos, | 


&c. The smokeless powder rooms are quite distinct from 
the black powder rooms, the shell rooms and the guncotton 
rooms. 
The following are the results of the official trials of this 
vessel : 
Ten Hours’ Full-speed Trial. 
Date .. ee 
Number of boilers at w 
Steam pressure 
Revolutions, mean .. 


ae April 29th, 1913 

ork .. 2 

oe ee 252 Ib. per sq. in. 
285 


o 


Speed on measured mile, mean . . 21.16 knots 
Speed for ten hours, mean .. bSig 21.09 knots 
Speed as specified in the contract .. .. . 20 knots 
Consumption of coal per mile, as specified .. 2645 Ib. 
Consumption of coal per mile, actual 2449 Ib. 


Three Hours’ Full-speed Trial with Forced Draught. 
oe ee May 5th 
Number of boilers under steam . . 24 
Steam pressure -s, 4 





252 1b. per sq. in. 


Revolutions .. . 305 
Shaft horse-power .. 42,000 
ele. -n.,( 22.04 knots 
Best run on measured mile : ewe , . 22,63 knots 
Coal consumption, as per contract, for 20 knots 
per — foot of grate area Yoerarre if * 
Ditto, ditto, on actual trial 30,11 1b. 
Ditto, ditto, at 22.04 knots 33.18 Ib, 
Coal per horse-power, as specified 1,87 Ib. 
Coal per horse-power, actual 1.71b 
Coal per mile run — 3167 Ib. 
Air pressure 1,03in. 


Twenty-jour Hours’ Consumption and Endurance Trial. 


ee Oe ee eee May 9th and 10th 
Number of boilers under steam .. 24 

Revolutions wee tat 240 

eal, i a eee 18.57 knots 

Coal consumption per mile, as specified . 1840 Ib. 

Coal consumption per mile, actual .. 1611 Ib. 


Consumption Trial at Cruising Speed. 


Date... ia A May 15th 
Number of boilers under steam. . 24 

Mean spe eT a ee ee 12.81 knots 
Coal consumption per mile, as specified . . 1080 Ib. 





Coal consumption per mile, actual .. 937 Ib. 





We understand that the gun trials have also given 
satisfaction. We give herewith three views of this vessel, 
one of them showing her in dry dock. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. I. 

THE summer meeting of the Institution of Naval 
Architects, which has been held in Glasgow during 
the present week, opened on Monday last with a 
reception at the Institution of Engineers and Ship- 
builders in Scotland. The formal reception of the 
presidents, councils, and members of the parent and 
the Scottish institutions took place on Tuesday 
morning at the Institution of Engineers and Ship- 
builders, Lord Inverclyde, the chairman, and members 
ot the reception committee acting as hosts on this 
occasion, 

A formal address of welcome was delivered in the 
Rankine Hall of the institution by Mr. E. Hall-Brown, 
the president of the Institution of Engineers and 
Shipbuilders. He said it was not the first time there 
had been a conference of Naval Architects in Glas- | 
gow. While recognising the important part played 
by the naval architect in the design of warships, the 
mercantile marine was the real field of the ship designer 
and the shipbuilder. The maintenance of the com- 
mercial supremacy of Great Britain depended upon 
the exact adaptation of the mercantile fleet to its 
work, and this adaptation could only be obtained by 
close co-operation between the shipowner and the 
naval architect. If the shipbuilding industry took | 
‘uller advantage of the knowledge and skill of members | 
of the Institution the result would be a decided advan- 
tage as regarded efficiency and economy. There was 
much important work to be done ; the newer methods 


| 
| 





| which had as yet been only partially solved. The 


reintroduction of mechanical gearing, and the prob- 


| lems connected with electrical and hydraulic trans- 


mission between the prime mover and the propeller 
were attracting much attention. 

Lord Bristol, in replying to the welcome, offered by 
Mr. Hall-Brown, said that it was twelve years since the 
Institution of Naval Architects held its last summer 
Those years had, indeed, been 
memorable ones in the shipbuilding world, and the 
developments which had taken place had left their 
mark both upon the design of warships and merchant 
vessels. Changes in design and methods of con- 


| struction had taken place which had altered the policy 





| 
| 











of ship propulsion had introduced fresh problems 


of nations and caused a remodelling of the strategical 
requirements of fleets. The work done at the pre- 
vious Glasgow meeting of the Institution in con- 
nection with mercantile auxiliaries had led to a closer 
and better understanding between the naval and 
merchant services arising out of a fuller recognition of 
the value of the great steamship lines to naval needs 
both as auxiliaries in time of war and as a training 
ground for naval reservists in time of peace. It was 
at the last Glasgow meeting also that Mr. A. F. Yarrow 
had proposed the establishment of a national experi- 
mental tank, and, as they were all aware, the action 
then taken had led to his endowing the National 
Physical Laboratory with the tank it now possessed. 


| The value of the work being done at that tank was now 


obtaining general recognition, and it was in frequent 
demand for investigations arising from inquiries of 
private shipbuilders. 

A pleasing incident which followed was the pre- 
sentation by Signor Salvatore Orlando, member of 
the Italian Chamber of Deputies, of a gold medal 
from the president of the Italian Society of Naval 
Architects and Marine Engineers to the Institution 
of Naval Architects in recognition of services rendered 
by that institution to the science of naval architecture. 

Lord Bristol acknowledged the presentation of 
the medal and referred to the high position in the 
science of shipbuilding which had been won by the 
shipyards of Italy. 

The meeting then proceeded to the reading and 
discussion of papers, the first paper taken being that 
by Mr. L. Peskett, on “‘ Shipbuilding Contracts,” of 
which an abstract follows :— 


Tt was the original intention of the author to deal in this 
paper with the question of “‘ Ship Design from the Shipowner’s 
Point of View,” and this title was given in the official programme 
of this meeting. The first subject dealt with under the original 
title was ‘* The Making of Contracts,” and the author has decided 
to confine himself to this section on the present occasion. The 
object of this part of the paper is to lay open for discussion the 
method usually adopted in making shipbuilding contracts. 

It needs but little thought to appreciate that it is in the best 
interests of our country to keep the cost of production within 
reasonable limits. When, at the launch of the Aquitania, the 
chairman of the builders’ company asked for support in the 
formation of a combination among shipbuilders, he was appealing 
on behalf of a system which is the antithesis of healthy trade. 
The ultimate effect of any such combination is to increase the 
cost of production, which would be disastrous to the shipbuilding 
industry. The shipbuilding markets of the world are gradually 
altering their attitude with regard to Great Britain, and coun- 
tries that at one time relied upon her to build their ships are 
now successfully competing with her in obtaining orders, even 
from British owners. The maintenance of both our shipowning 
and shipbuilding supremacies depends on the fundamental 
principle that the owner must only pay that price to the builder 
which is sufficient to assure him a fair and reasonable return. 
This is essential if the shipbuilding industry is to remain our 
inheritance, for every increase in the cost of production assists 
others in wresting it from us. It will be well when those who 
control the various trade unions come to realise this important 
fact. Labour troubles have of late years been a source of great 
anxiety to shipbuilders. The time devoted by the heads of 
firms to the settlement of petty disputes has meant a reduction 
of efficiency in the conduct of their business. <A solution of these 
difficulties might be found in the establishment of a disinterested 
tribunal, whose judgment in all cases should be agreed to mutu- 
ally. The time at present spent in settling disputes could be 
more profitably employed by imitating the procedure of owners 
and their superintendents, who periodically hold international 
meetings to dicuss details in connection with the work in all 
departments of their business. 

The object of the owner when negotiating for the construction 
of a ship is to obtain the best revenue-producing asset it is 
possible to get for the sum he intends to invest. The leading 
shipowning companies prepare their own plans and specifica- 
tions, upon which builders are invited to tender. The tenders 
thus received are comparable, being all prepared on a common 
basis. The contract, as usually drawn up, specifies a certain 


fixed sum to be paid for the construction of a ship of given dimen- 
sions and speed, to be built to the requirements of the owner, 
and in accordance with the regulations of a particular registra- 
tion society. Compare this with the procedure followed when 
contracting for a building. 

When a building is to be erected plans and specifications are 
prepared by an architect. When these have been approved they 
are passed on to a quantity surveyor, who prepares a bill of 
quantities. Prices are then obtained for the supply and erec- 
tion of the various items, based on some standard of measure- 
ment. When the building is finished the actual amount of 
work done is measured by the surveyor, and payment made on 
this assessment to each contractor at the rate previously agre 
upon. By this method the owner of the building may during 
the progress of the construction decide to add to, or take from, 
any of the scheduled items, with the knowledge that there will 
be a corresponding addition or reduction in the final cost. 
There appears to be no reason why such methods should not be 
applied to shipbuilding. At the present time every firm has 
its own particular method of preparing estimates, but it should 
| not be a difficult matter to arrange a suitable standardised 
form for computing the cost. If such a plan were adopted the 
| various tenders could be submitted on a standard basis. For 
| example, all the items in connection with the cost of material 
and labour, establishment charges, profit and margin, could be 
scheduled, and a total sum defined as the maximum price which 
the owner would be required to pay. If the margin on direct 
outlay, the establishment charges, and the net profit were 
agreed upon as a fixed sum, it would be an advantage to both 
owner and builder to keep the cost as low as possible. For since 
these items do not alter, the builder makes the same profit on 
a smaller turnover, while any reduction in the net cost of 
material and labour from the amount originally fixed reduces 
the cost of the vessel to the owner. 

Such a system has been already carried out in practice by 
the Cunard Company in the case of the building of the Franconia. 
When it was arranged for that vessel to be built by Swan, 
Hunter and Wigham Richardson, Limited, a contract was made 
in the usual way—that is, a fixed sum was agreed upon to com- 
plete the ship in a given time. When the contract was signed 
it was suggested that the ship might be built on the principle 
outlined above, the price already quoted being considered to 
be the maximum sum payable by the owner. This course: was 
agreed to, and the result of the experiment was that upon the 
completion of the contract the builders handed to the owners 
a rebate of £20,000 on the sum originally fixed. This gave 
satisfaction to all concerned, although to the uninitiated it 
might be imagined that it meant a loss to the builder. The 
reverse was actually the case, for the original profit named 
remained fixed and the rebate was accounted for in the savings 
on material and labour mutually agreed to during the construc- 
tion of the ship. 

Mr. Peskett then proceeded to discuss a table in 
which an attempt had been made to classify under 
convenient headings the total cost of building a ship. 
The contract price was divided into four general 
sections, namely :—(1) Direct outlay ; (2) establish- 
ment charges; (3) scheduled items; (4) builder's 
profit. 

Sir John Biles, who opened the discussion, said he 
was disappointed that they had not had a statement 
from the author of his views on the design of ships 
from the shipowner’s point of view. The author 
occupied a unique position in having been associated 
with the design on behalf of shipowners of some of the 
largest and most important ships yet built. He noted 
that while Mr. Peskett deprecated anything in the 
shape of a shipbuilders’ trust to eliminate competition, 
yet he did not propose that steps should be taken to 
get rid of the disadvantages arising from competition 
which was too severe. The method advocated in 
the paper for making shipbuilding contracts had 
developed in recent years, and it was associated in 
some cases with an attempt at preliminary competi- 
tion between shipbuilders who were asked to take the 
plans of the shipowner and give a price for the ship. 
In his experience the builder who quoted the lowest 
price was generally looked upon as the one with whom 
it was best to deal, and after the price had been fixed 
in that way a more or less successful attempt was made 
to build upon the lines suggested in the paper on the 
understanding that the price was not to exceed the 
lowest tender. Mr. Peskett suggested that the price 
should be agreed between the owner and the builder 
by calculation. That was practically done at the 
present time, the difference being that instead of the 
shipbuilder and shipowner combining to make an 
estimate the shipbuilder made the estimate and the 
shipowner accepted it as a proper basis on which to 
start. There was one interesting point with refer- 
ence to items which were not included in the first 
place in the estimated price of the ship, and certainly 
it did seem preferable that such things as the cost of 
decoration should be met by the shipowner. 

Dr. J. Inglis reminded the meeting that in the 
Glasgow district the shipbuilder and the naval archi- 
tect were generally one and the same person. With 
regard to the suggestion for forming a combination 
among shipbuilders, the idea might be dismissed, 
although no doubt there was room for a good deal 
more intercommunication among shipbuilders than 
at present existed. With reference to orders for 
shipbuilding which had gone abroad, he would point 
out that those contracts had been placed at prices 
much below those quoted by British shipbuilders. 
The reason was not difficult to understand; it was 
known that the shipbuilder in Germany and Holland 
was able to buy his steel for £2 per ton less than the 
British shipbuilder, while the men in foreign ship- 
yards worked longer hours for lower wages. He was 
afraid that when the shipbuilding industry became 
less brisk than at the present time the continental 
shipbuilder would be a serious competitor for orders 
even from British shipowners. 


Mr. W. H. Whiting suggested that the main point 
of interest was whether the proposed method of placing 
contracts on a method of growth by accretion, as it 
might be termed, would give a better or worse ship. 
In the case of great modern liners it seemed most 
undesirable to apply such a method of design. He 








personally could not understand how in the case of 
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the Franconia it had been a satisfaction to all con- 
cerned that the builder should have handed to the 
owners a rebate of £20,000 on the sum originally 
fixed. The essential question was if the ship had 
really required £20,000 worth more work? There were 
many questions concerning large mercantile vessels 
which it was not possible to discuss that day, as they 
had not yet been thoroughly investigated. The 
things he referred to were in all their minds, and it 
should be the policy of the institution to discourage 
any tendency to looseness in design which might be 
followed by very serious results. 

Lord Inverelyde said that the contract system dealt 
with in the paper had been applied to the larger class 
of steamers. It was the experience of his company 
that in contracting for very large liners it was impos- 
sible at the outset to fix a definite price unless the 
shipbuilder allowed a very large margin. In the case 
of ships taking two years or more to build the ship- 
owner could not state all his requirements owing to 
possible developments during construction, and he 
was of opinion that the method described in the paper 
was a satisfactory way of contracting both from the 
point of view of owners and builders in the case of 
large ships. It would not be a satisfactory form of 
contract for tramp steamers. 

Mr. Percy A. Hillhouse said it would seem that 
shipbuilders were to be denied the right to combine, 
but that shipowners could combine to keep up freights 
and to maintain rates of passage for the poor emigrant. 
The shipbuilder had to take great risks, and while his 
margin of profit was not very large, if the ship failed 
to fulfil all the conditions he had to submit to heavy 
penalties and had the ship on his hands. The author 
entirely ignored those cases in which the actual cost 
of the ship exceeded the estimate. 

Sir Archibald Denny asked if in the case of wages 
increasing during the currency of the contract the 
cost would be allowed to be increased to meet this 
extra charge ? 

Mr. Peskett briefly replied to the discussion. He 
pointed out that the case of the Franconia was not an 
isolated one ; all the Cunard ships being built under 
the conditions indicated. There was no combination 
among shivowners, but they did meet once or twice 
a year to discuss various matters. The point raised 
by Sir Archibald Denny would be covered by an extra 
contract agreement, as provided for, to meet the re- 
quirements of post contract legislation. 

A cordial vote of thanks was accorded to the 
author on the motion of the president. 

Mr. P. A. Hillhouse then submitted his paper 
“On Safety of Life at Sea,” which we print in full 
on page 693. 

Sir Archibald Denny, who responded to the invita- 
tion of the President, said his official association with 
the Committees which had investigated the subject 
precluded his discussing the paper at any length. 
He might say, however, that the paper covered the 
work of the Committees. The three great factors 
in life saving at sea were wireless telegraphy, sub- 
division, and boats. Speaking personally, the large 
boat appealed to him very much. It was curious 
how positive non-technical men were a ship could 
be made unsinkable. It came, however, to this, 
that whatever reports were made by Committees 
careful navigation was the primary thing to be con- 
sidered in connection with the safety of life at sea. 

Mr. Henry Napier considered it an extraordinary 
state of affairs that the Aquitania would carry over 
ninety lifeboats, which meant if the boats were to 
be launched that skids must be provided and the 
decks kept clear and provision made against the 
effects of the list in a sinking ship with regard to 
boat launching. 

Professor A. Hovgaard pointed out that wing 
bulkheads might be of two kinds, they might be 
placed 6ft. or 7ft. inside the ship or be nearer the side 
of the vessel. The wing bulkhead was to be pre- 
ferred to other forms, because there were no doors in 
it, and it could always be relied upon to be intact. 
it was known that for various reasons doors in 
bulkheads could not always be closed. The Olympic 
had a deck covering the cargo space forward, and if 
such a deck could be made water-tight it would be of 
great advantage, and in the event of damage the 
amount of water which could get into the ship would 
be limited. With regard to the general question of 
bulkheads, these should be strong enough to with- 
stand any pressure to which they were liable to be 
subjected. The shipowner must be prepared to 
face the cost and inconvenience of doing away with 
doors in bulkheads. 

Mr. Hillhouse, in his answer to the points raised, 
said that the difficulties with regard to large boat 
installations must be faced and overcome. Although 
personally, but for the fire risk, he would be prepared 
to cross the Atlantic in a ship without boats and trust 
to subdivision, he believed that under present 
conditions it was necessary to have boats for all. 
The intact wing bulkhead was a good thing in itself, 
but the tendency would be to diminish «he space 
between the side of the ship and the bulkhead, and 
the bulkhead would become essentially an inner 
skin. What was said about the dangers of water- 
tight doors not closing was quite true, and it resolved 
itself into a question of safety versus convenience. 
In warships it was the practice to have the main 
bulkheads intact, the inconvenience being accepted, 





and it would also have to be accepted in mercantile 
vessels. 

A vote of thanks wa: accorded to the author, and 
the Conference then adjourned. 

An interesting series of visits had been arranged for 
Tuesday afternoon. 

A large party accepted the invitation to inspect 
the recently enlarged works of G. and J. Weir, Ld., 
at Cathcart. The firm, which, as most engineers are 
aware, is mainly engaged in the manufacture of 
auxiliary marine machinery, has practically rebuilt 
its shops during the past few years, and the total 
area under roof is now 11 acres, and the works find 
employment for over 2000 hands. The lay-out of 
the shops has been arranged with a view to avoiding 
unnecessary transport and handling of material, 
and the new administration building—in the drawing- 
office of which luncheon was served to the visitors 
on Tuesday—has been designed to obtain the neces- 
sary concentration of the staff engaged in com- 
mercial and office work. It is a three-storied building 
constructed in reinforced concrete on the Kahn 
system. Natural lighting provided for by large 
window spaces is extremely good, and attention may 
be directed to the method of glazing adopted, the 
glass being held in position by spring clips. The 
heating of the building is by hot-water circulation 
through radiators. On leaving the administration 
building, the party first visited the new repetition 
iron foundry, where the first cast was taken from the 
new cupola. The new foundry, which is quite separate 
from the main foundry, has been equipped with the 
object of making a large output of light and medium 
weight castings to which repetition methods can be 
applied. It is built in two 35ft. bays, and is 300ft. 
long. Two Stewart cupolas have been supplied by 
Messrs. Thwaites, one of 3 tons and the other of 
6 tons melting capacity. A demonstration was given 
during the visit of the work which can be carried out 
by the jolting and compressed air moulding machines. 
The larger machines of the Mumford type have tables 
54in. by 42in., and the smaller, which are Tabor 
machines, have dimensions of 36ir. by 36in. A 
new smithy, 300ft. long, built in one main bay of 
45ft., has also been recently provided on a site adjoin- 
ing the repetition foundry. The equipment includes 
a 600-ton high-speed forging press of the four-column 
type, operated by a steam hydraulic intensifier with 
automatic controlling gear. All the movements 
of the press, which has been supplied by 
Davy Brothers, Limited, are controlled by means 
of one handling lever. The press is capable of dealing 
with ingots of 16in. diameter. Seven steam hammers, 
varying in capacity from 20 cwt. to smaller powers, 
have been erected. Two Burdon oil gas producers 
and furnaces have been supplied, in addition to the 
ordinary smithy fires. The test and experimental 
shop was also visited, and a demonstration given of 
turbine feed and turbine circulating pumps. In 
this shop, which is a recent addition, adequate 
facilities are provided, not only for research work, 
but also for complete tests of finished products. 
The power supply for the works, formerly obtained 
from gas engines using Corporation and producer 
gas, has been superseded by a supply of electrical 
current from the mains of the Clyde Valley Electrical 
Power Company. 

Another party made a visit to the machine tool 
works of John Lang and Son, Ltd., and Thomas Shanks 
and Co., Limited, of Johnstone. Messrs. Lang, of 
course, specialise in the manufacture of lathes. 
About 200 lathes of various sizes are made by the 
firm, which employs about 900 men in the lathe 
department, the machine equipment of which is the 
work of the company’s shops. 

The works of Shanks and Co. Ld., have been 
built up by a process of extension to considerable 
dimensions. The new erecting shop alone covers an 
area of 42,000 square feet. A recent innovation is 
the replacement of steam power by electrical plant, 
five generating sets in which producer gas is used, 
having been recently installed, the intention being 
to equip the whole of the shops for the electric drive. 
New drawing-offices and pattern shops have been 
recently added. The range of work undertaken by 
the firm is a very wide one, and on the occasion of the 
visit paid by members of the Institution some in- 
teresting machines were in process of construction. 
These included two double-headed armour plate 
shaping machines, 36in. stroke ; a long shafting lathe 
of the single-bed type, fitted with two saddles, 45ft. 
centres, and capable of admitting 65ft.; a motor- 
driven double slide bed gun lathe of 50in. centres ; 
a boring machine for turbine casings ; armour plate 
planing and slotting machines ; turbine bed lathes, 
and other work. Many of these tools have been 
designed to meet the special needs of particular work. 
The opportunity afforded to inspect the shops 
enabled visitors to realise the great advances which 
have been made in certain branches of machine tool 
design and manufacture during recent years. 

A third party paid a visit to the works of David 
Colville and Sons, Limited, at Motherwell, and the 
Lanarkshire Steel Company at Flemington. The 
plant of the Lanarkshire Steel Company consists of 
gas producers, steel melting furnaces, rolling ‘mills 
(for all forms of sectional material from 24in. by 7}in. 
joists down to jin. rounds), constructional shop, and 
electric generating stations. The manufacture of 
steel is by both the acid and basic open-hearth 





processes. The melting department consists of two 
shops, one with six 50-ton and two 60-ton furnaces 
and the other with six 30-ton furnaces. The cogging 
mill plant consists of four gas-fired soaking ‘pits 
served by two 15-ton overhead electric cranes, The 
mill is 40in. centres and driven by a reversing engine 
with cylinders 46in. diameter by 60in. stroke. The 
ingot after being cogged into bloom shape is conveyed 
by roller rack and cut to required length at a powerful 
steam-driven guillotine, capable of cutting blooms 
18in. square or slabs 14in. thick by 5ft. wide, and finally 
rolled into sections. The finishing mills, 36in. and 
27in. centres, are placed on each side of and direct- 
driven by a reversing engine with cylinders 54in, 
diameter by 60in. stroke, working at a steam pressure 
of 150 lb. per square inch, and capable of developing 
15,000 horse-power. The mill is provided with live 
roller racks and hydraulic tilting and pull across gear, 
After leaving the finishing rolls the bar is run forward 
and cut to lengths by a hot saw placed 170ft. from the 
centre of the mill, and then skidded on to the hot bank 
to cool. After cooling, the material is taken by mews 
of portable cranes to the cold straightening and 
cold sawing machines, inspected, and loaded into 
trucks for despatch. The constructional shop plant 
for the finishing of compound girders and columns 
and other work includes high-speed drills, hydraulic 
riveting machines and notching, shearing and cold 
sawing machines. The electric generating plant 
consists of one 500-kilowatt mixed pressure turbv- 
generator set, with surface condenser and cooling 
tower for the circulating water. There are also one 
250-kilowatt motor generator set and four steaii- 
driven reciprocating sets, the latter being used as a 
stand-by in case of a breakdown at the turbo-generatur 
set. The boiler plant comprises sixteen Lancashire 
and twelve Babcock and Willcox boilers. The capa- 
city of the mills is about 15,000 tons per month. 

In the evening a largely attended reception was 
held at the City Chambers by the Lord Provost of 
Glasgow, Mr. B. M. Stevenson. 





THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
No. Ti.* 

On Thursday, June 19th, a. visit was paid by a party of 
those attending the annual convention of the Incorporated 
Municipal Electrical Association to Kingston-on-Thames, 
where two interesting papers were read, the first one 
dealing with the filtration of air for electrical machinery, 
and the second with electric vehicles. The first paper, 
which was presented by Mr. J. Christie, Chief Electrica! 
Engineer to the Brighton Corporation, was intended to 
apply to the filtration and cooling of air for the ventilation 
of steam turbo-driven alternators, and it described a water 
spray system which is now being adopted as an efficient sub- 
stitute for the more familiar cloth filter. The paper gave 
rise to an animated discussion on the respective merits 
of the two types, 

To get back to the paper it may be said that till a few 
years ago large turbo-alternators were run with open ends 
and natural ventilation, but the temperature rise, even on 
less than full load, was often excessive. By fitting end 
bells, air ducts and forced ventilation the makers, without 
any very material alteration in the design, have with the 
same carcase been able to double the output witha decreased 
temperature rise, whilst the selling price per kilowatt of 
rating has been proportionately reduced. All this has 
proved a great boon to the purchaser, but the advantages 
thus gained have brought in their train a host of minor, 
though still serious difficulties in the way of filtration and 
conditioning of the air which, so far, have only been dealt 
with in a rather crude fashion by means of cloth screens. 
This expression by Mr. Christie was objected to by one or 
two speakers in the discussion. To cool large units of 
plant effectively with the surrounding air at normal 
temperature, some 5 to 7} cubic feet of air per minute per 
kilowatt of rated output must be forced through the wind- 
ings of the machine, the general practice being to draw 
this from outside the building, or where the conditions are 
favourable, from the engine room basement, the circulation 
being effected either by separate motor-driven fans or by 
fans fitted to the rotating part of the machine itself. For 
moderate-sized units of, say, 3000 to 5000 kilowatts 
capacity at speeds of 1500 revolutions per minute, Mr. 
Christie favours this latter arrangement, as being cheaper, 
more efficient and reliable, but for large slower speed plants 
and where there are several of these sets working together, 
then undoubtedly the best lay-out is to provide main inlet 
and outlet ducts common to all machines with branches 
and dampers to each unit, and to have a combination of 
fans on the rotors themselves supplemented by separate 
motor-driven fans for heavy overloads, the air filters being 
fitted at the ends of the intake duct and preferably in a 
chamber outside the building. ; 

The type of air filter most commonly in use consists of 
closely woven cloth, tightly stretched on suitable wooden 
or wickerwork frames, and so arranged as to present a 
large area to the incoming air, thus keeping the velocity 
and pressure on the fabric at this point as low as possible. 
The general practice is to allow one-fifth of a square foot 
of filter medium per cubic foot of air per minute. This is 
approximately equivalent to one square foot of area per 
kilowatt of rated output, and in the case of large machines 
it becomes a most unwieldy surface to handle efficiently. 
At best, this type of filter can only be regarded as an 
unsatisfactory makeshift, and it. possesses the following 
disadvantages :—(1) The large space occupied in propor- 
tion to its capacity ; (2) it requires cleaning at frequent 
intervals ; (3) the filter cloths wear out quickly and are 
expensive to renew (£75 to £100 per annum for cloth and 
labour is by no means an outside figure for the efficient 
maintenance of such a filter on, say, a 3000-kilowatt set); 
(4) the cleaning of the filter is a long and dirty job, and can 
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hardly be accomplished without taking the machine out 
of service for some considerable time ; (5) owing to its 
combustible nature it is a hazardous fire risk 3 (6) unless of 
liberal area it quickly chokes up, and the air pressure rises 
till the fabric bursts. It is well to note that the air pressure 
on the intake duct of a machine should not be allowed to 
exceed 1 to l}in. of water, otherwise there is a grave 
risk of oil vapour being drawn in from the bearings if the 
oil is run at the excessively high temperature one usually 
sees on turbine installations, and this has a most harmful 
effect on the insulation. 

\s an efficient substitute for a cloth filter, there is now 
used at Brighton a wator spray screen, such as is fitted in 
the “air conditioning chamber ”’ in the Plenum system of 
ventilating large buildings. On the face of it, at first sight, 
it strikes one as a rather daring proposition to pass air 
through water, then directly into the internal anatomy of 
a high-tension alternator, but Mr. Christie was so satisfied 
with experiments which he made that he had no hesitation 
in recommending his Council to purchase a_ suitable 
apparatus of this type for the last new alternator installed 
at the Southwick power house. It consists of a strong 
rectangular galvanised sheet iron chamber, one end (the 
air intake) being open and fitted with louvres. This open- 
ing is of such sectional area that the velocity of air at this 
point when the machine is going full blast is comparatively 
This filter is fixed in the basement adjacent to the 
machine foundations. Some 2ft. inside the air inlet a 
water screen is fitted. This consists of a series of small 
nozzles pitched 6in. apart uniformly over the entire area. 
Some 6ft. beyond the screen a moisture eliminator is fixed. 
This is a sort of baffle, very similar to that used in an oil 
separator such as is fitted in the exhaust steam pipe 
between the low-pressure cylinder of a reciprocating 
engine and the condenser. | Thence the air passes directly 
into the alternator. The base of the chamber forms a 
fresh water tank holding some 300 gallons, and is fitted 
with a ball cock off the town mains to keep the level con- 
stant and to make up for any evaporation. -A small 
motor-driven centrifugal pump about 2 h.p. circulates this 
water at a pressure of 20 lb. to 25 1b. per square inch 
through the system. The nozzles project this water in the 
form of a finely atomised spray directly against the incom- 
ing air (this space, when the apparatus is working, having 
the appearance of a dense steamy bank of cloud), and all 
solid matter in suspension in the air is caught and pre- 
cipitated in the tank. Any beads of moisture or grit 
carried through with the air are effectively trapped by the 
eliminator, and nothing but pure cool humid air is carried 
into the machine. 


low. 


The advantages claimed for the water screen filter are :— 
(1) For equal capacity the space occupied is less, and in the 
case of large machines only about half that of a cloth filter. 
(2) No fire risk. (3) The apparatus is quickly and easily 
cleaned, it being only necessary to drain off the water at 
intervals depending on the amount of dirt in the air, once 
every two weeks at Brighton is often enough), wash 
out the tank with a hose pipe, fill up and start the pump 
again. All this can be done in a few minutes, and without 
even taking the machine off load. (4) No costly filter cloths 
to wash and renew frequently. (5) the resistance to the 
air is always constant, and is less than one-third that of a 
cloth filter, so that the power for driving the main fan is 
proportionately less, whilst the total energy consumed by 
the outfit as a whole shows a substantial saving over that 
required by a cloth filter, after making full allowance for 
driving the water circulating pump. (6) The air after pass- 
ing through the filter is not only pure, but is generally 
several degrees colder than the surrounding air, due to its 
being reduced to wet bulb temperature, consequently its 
cooling effect on the machine, volume for volume of air is 
proportionately greater, this difference in temperature 
being generally most marked in the summer time just 
when the extra cooling effect is of the greatest value. In 
tropical climates or in situations where the surrounding 
air is at an abnormally high temperature it is possible by 
introducing a small refrigerating plant into the water 
circulating system to ‘‘ super-cool ’’ and control the tem- 
perature of the air down to a degree far below the corres- 
ponding wet bulb temperature. Experiments which Mr. 
Christie has carried out show that it is possible by this 
means to reduce the temperature of the air to within a 
few degrees of the temperature of the water through which 
itis passed. For machines of, say, up to 3000 kilowatts the 
cost of the water screen filter is some 60 per cent. greater 
thana cloth filter, but in the case of larger machines of 5000 
kilowatts and upwards the advantage as regards price lies 
with the water-screen type. In Mr. Christie’s opinion, 
owing to the increased cooling effect obtained, especially 
during hot weather, an extra 10 to 15 per cent. overload 
can be carried on any machine so equipped without in- 
creasing the temperaure rise, and if a super-cooling refrig- 
erator is fitted in the water system, this overload capacity 
can be still further increased to 25 or 30 per cent. The 
attendant will then simply load up the alternators to 
which they are coupled till their temperature attains a 
predetermined maximum safe limit, and electrically con- 
trolled thermometers on the switchboard for this purpose 
will supersede the amépre and watt meters now used. 
This extra cooling effect is regarded as perhaps the chief 
advantage of this system, especially where large units of 
plant are concerned, as the additional output obtainable 
for practically the same capital outlay amply justifies its 
general adoption. 

The Southwick machine generates three-phase alternating 
current, 50 periods, at 8000 volts with 250 volts excitation 
on the field windings. The equipment has been running 
since August last with entire satisfaction, and the insula- 
tion resistance has been consistently maintained, showing 
that any moisture carried through with the air is harmlessly 
evaporated on the warm windings of the machine, and that 
this type of filter may with safety be used for ventilating 
extra high-tension machines or air-cooled transformers 
without detriment in any way to their insulation. The 
additional humidity in the air really has a beneficial 
effect on the insulation, preventing it from being baked to 
destruction, as is not uncommon where machines are run 
at high temperature, and heavy overloads with dry, hot, 
gritty air constantly circulating through their ventilating 
ducts. 

At the conclusion of the reading of the paper, Mr. 
Christie specially asked if any manufacturers would give 
their views as to the minimum insulation resistance which 





they considered safe for alternators. Subsequently, 
Mr. F. H. Clough, of the British Thomson-Houston Com- 
pany, suggested the following as a rough working rule, 
namely, 
Voltage at terminals 
Kilowatt capacity + 1000 

This particular type of plant, it may be mentioned, is 
made by the Sturtevant Engineering Company, the 
representative of which, Mr. K. O. Hale, who was the first 
to take part in the discussion, spoke of the difficulties 
which he had had in convincing electrical engineers that 
there was something in the system. Immediately follow- 
ing him came Mr. D. Bennett, of Messrs. Balcke and Co., 
who are interested in the cloth filter system, and naturally 
he did not think the advantages of the water-screen 
type were as overwhelming as Mr. Christie would have had 
us believe. It was true, he said, that there were no 
cloths to clean and renew, but the parts in a wet filter 
which would cause trouble through wear were the separat- 
ing baffles at the air outlet end, principally through pitting 
by corrosion, which might, however, be guarded against 
by special painting at regular intervals. With regard to 
the disadvantage of cleaning the filter cloths, he said that 
in such places as Leeds or Manchester it had only been 
found necessary to clean dry filters six or eight times a 
year, whilst wet filters in similar situations would require 
to be cleaned one or twice a week, and even in such a 
favourable situation as Brighton it had been found 
necessary to clean the filter once a fortnight. With 
reasonable care, cloth filter pockets would last quite two 
years. The cost of labour for changing sixty cloth filter 
pockets would only be about £8, and the cost of the 
additional pockets would only be £16 10s. per annum, 
making a total of £24 10s. as representing the outside cost 
of maintaining a 3000-kilowatt filter in good condition. 
The time that the machine would have to be out of com- 
mission for cleaning need be very short indeed, especially 
if spare pockets were available. He objected to the 
cloth filter being described as crude and unsatisfactory. 
Another speaker, who, whilst he did not specially favour 
either one type or the other, objected to the cloth filter 
being termed crude and unsatisfactory was Mr. D. Feldman, 
of the A.E.G. Electric Company, who adopted the more 
cautious point of view that generator makers could be 
excused for hesitating to adopt the new system hurriedly. 
He, too, held the view that cloth filters are simple and 
easy to clean, and anticipated the possibility of wet air 
being passed into the generator, especially when starting 
up. At present he was rather inclined to think that the 
wet system was complicated. 

For the rest, the whole of the speakers in the discussion 
were in favour of—and many enthusiastic about—the wet 
screen filter. For instance, Mr. A. H. Seabrook, at Maryle- 
bone, having investigated them, wished to change from 
the dry to the wet system for his two new 3000-kilowatt 
6000-volt Oerlikon alternators recently ordered by his 
Committee, but, to use his own expression, the makers 
“nearly had a fit.” They would not hear of it, and at 
first told him that as he had ordered their filters he would 
have to have them. Subsequently, however, under Mr. 
Seabrook’s persuasion, the Oerlikon people were induced 
to investigate the new system, and they agreed to sub- 
stitute the wet filters. At the Greenwich power station of 
the London County Council also the wet system is being 
adopted, and an order has been placed for a plant capable 
of filtering 100,000 cubic feet of air per minute. This 
is believed to be the largest plant of this description yet 
ordered in this country. The view taken by Mr. J. 
Shepherd, the electrical engineer at the Greenwich power 
station, is that the extra cost of the wet system could be 
ignored when it was remembered that by passing their 
cool air through a stream of water the effect upon the 
generator was to increase the output by 10 to 15 per cent. 

Apparently the experience at Bradford with cloth filters 
has been by no means satisfactory, judging by the remarks 
of Mr. T. Roles, the chief electrical engineer to the Cor- 
poration. After twelve months’ experience of them work- 
ing in conjunction with three 3000-kilowatt turbo-alter- 
nators, Mr. Roles has come to the conclusion that it will 
pay his Corporation to scrap them and install the wet 
system. He agreed wholeheartedly with the description 
of the cloth filter as crude, dirty and inefficient, for he had 
found that they got so dirty under Bradford conditions 
that the cloths had to be replaced after one month’s use. 
In the winter months they got coated with what could 
almost be called a slime, and it was practically impossible 
to do anything else but scrap them. Dr. S. Z. de Ferranti 
and Mr. C. H. Wordingham, of the Admiralty, also spoke 
in favour of the wet filter, and both repudiated the sugges- 
tion of any possibility of wet air getting into the machines 
and condensing, inasmuch as it would not be the practice 
to turn on the ventilation until the machine was fairly 
loaded up. By that time it would be warm, and there 
would be no inducement for the moisture to deposit itself 
on a warm machine. Dr. Ferranti has had one of these 
wet filters on a machine since September, and it has worked 
without any trouble whatever. No cleaning had been 
necessary, and the alternator, which generated 7000 units 
every day of the week, had not been stopped for cleaning 
at all. 

The second paper, dealing with electric automobiles, 
was presented by Messrs. Watson and Mitchell, who are 
associated with the concessionaires in this country of 
the Edison battery. Considerable progress is being made, 
on the commercial side, with vehicles fitted with the new 
battery in this country, and particularly so for depart- 
mental work by municipal electricity committees. Messrs. 
Arrol-Johnstone, Limited, are turning out a number of 
cars of this type, and only last week a pleasure car was 
driven from Paisley to London without any trouble what- 
soever. The paper, however, did not confine itself merely 
to eulogising the Edison battery; it was, indeed, quite 
a text-book on the subject of electric automobilism 
generally, and contained descriptions of almost every 
known type of electric vehicle. It has often been thrown 
up at the electrical industry here that there are so many 
thousand electrically propelled vehicles in the United 
States compared with practically a total absence of them 
in the United Kingdom. Tosuchanextent has this branch 
of the industry developed in the States, that the Electric 
Vehicle Association has already spent £20,000 on publicity 
alone, and a hint was given that unless British firms took 
the question up here American manufacturers would 





start an electric vehicle crusade in Great Britain. Both 
in the paper and the discussion it was urged that the 
commercial delivery van should be the first to be taken up 
by British manufacturers, leaving the purely pleasure 
vehicle for consideration later, a plan which has been 
followed so successfully in America. 

As already stated, the paper was really a treatise on 
the subject, including descriptions of the various types 
of battery systems, but the main object was to stimulate 
the interest of central station engineers, without whom, it 
was frankly admitted, electric vehicle manufacturers 
could do nothing. In this a very large degree of success 
was attained. In several instances central station engi- 
neers were extremely enthusiastic, and at the business 
meeting of the Association on Friday, June 20th, the 
following resolution was passed unanimously on the motion 
of Mr. F. Ayton, chief electrical engineer to the Ipswich 
Corporation :—‘‘ That a committee be appointed by the 
Council to consider and adopt such measures as may be 
found desirable to further the use of the electric battery 
vehicle; that such committee be empowered to co-opt 
representatives of other institutions, company-owned 
supply undertakings, manufacturers, and others directly 
interested in this matter.” 

The discussion on the paper was, with one slight excep- 
tion, devoid of any reference to the technical aspect of 
design. Mr. A. H. Seabrook, chief electrical engineer to 
the Marylebone Metropolitan Borough Council, expressed 
himself as quite unable to understand the reason why 
we in this country were so behind in the development of 
the electrical vehicle. It could not be because of roads, 
which were surely as good, if not better, than those of other 
countries. The price of current here also compared well 
with that of any other country in the world. He was rather 
inclined to think the position had something to do with 
the attitude of British battery makers, the supineness of 
whom was extraordinary. An electric vehicle had been in 
use by the Marylebone public health department doing 
scavenging, dust collection, and street sweeping, and in 
spite of very stringent tests, the energy consumption was 
less than one unit per car mile. As to the tariff for charg- 
ing, supply station engineers were entitled to consider 
what the value of the supply was to the class of business 
in question. It would be quite ridiculous to charge an 
all-round price of $d. per unit in this case, because, in his 
opinion, the value for large commercial purposes was 
fully 1d. per unit. In fact, he did not believe that an 
all-round price of 14d. per unit, with special rates in cases 
where fifty or one hundred vehicles were in use, would 
restrict the use of the vehicles in any way. Mr. W. W. 
Lachie, chief electrical engineer to the Glasgow Corpora- 
tion, also has an electric vehicle in the service of his depart- 
ment, which cost £630 and weighs 33cwt. empty. It 
carries a load of one ton and will do from 37 to 40 miles 
on one charge. Running regularly for four months, the 
vehicle has covered nearly 600 miles at a total cost of 
0-6d. per car mile. This compared with 1-2d. for a similar 
petrol car when petrol was very much cheaper than at 
present, so that there would seem to be no need to charge 
less than Id. per unit for current. The cost of running 
this vehicle, including 20 per cent. for depreciation, 
was £19 per month, compared with £14 for horse vans 
previously in use, but the electric vehicle was doing the 
work of two vans. At Brighton, Mr. J. Christie is, with 
great ingenuity, endeavouring to retain the revenue 
now obtained from charging the batteries for the electric 
omnibuses there under interesting ¢ircumstances. At 
present the vehicles are run by the local omnibus company, 
the undertaking of which has, however, been acquired by the 
Corporation. A railless electric traction scheme is being 
installed, which will have the effect of throwing the omni- 
buses out of commission as such, and as the Paris 
Municipality has on order several hundred electric vehicles 
for dealing with street sweeping, dust removal, &c., Mr. 
Christie is proposing to the Brighton Corporation that 
these omnibus chassis should be utilised in this way. 

The main point in Mr. F. Ayton’s speech was to suggest 
the committee already referred to. He also suggested that 
it might probably be necessary at first to establish charging 
stations and perhaps even to do repairs. This, of course, 
raised the question of municipal trading again, and did 
not meet with general approval. Many members probably 
foresaw the wiring contractor trouble over again, and Mr. 
Chattock, city electrical engineer at Birmingham, said 
he had made inquiries of the garage owners there and they 
had expressed themselves prepared to cater in all respects 
for the electric vehicle. Other engineers, who did not speak, 
favour the actual charging being done at the private 
garages, the supply authorities contenting themselves 
with fostering a new outlet for the sale of cheap units. 
This, of course, would be quite feasible in the large towns, 
although difficulties might arise in the smaller places. Then, 
no doubt, the supply authority would have to undertake 
the work direct, but the new committee which is to be 
formed will doubtless consider this aspect of the problem. 
It is calculated that at ld. per unit the average revenue 
from an electric vehicle used for commercial purposes 
should be about £26 per annum. 

On the other hand, there are people in towns such as 
Harrogate and Morecambe who have hopes of the electric 
vehicle for public passenger work in lieu of tramways or 
petrol omnibuses, at all events. It is clear that what was 
wanted to start electric vehicles in favour was the co-opera- 
tion of the supply station engineer, and there is little 
doubt that this has been obtained. After all, it is mainly 
a question of cost, for it has been proved that for certain 
work the electric vehicle is thoroughly sound from an engi- 
neering point of view. If cheap electricity is all that is 
needed to enable it to compete effectively with other 
forms of traction, a very big development may be looked 
for in the near future. el 

The annual general meeting of the Association was held 
in London on Friday, June 20th, when Mr. R. A. Chattock, 
chief electrical engineer to the Birmingham Corporation, 
was elected president. Birmingham will be the place 
of next year’s convention. Mr. H. Richardson, chief 
electrical engineer, Dundee, was moved up from junior to 
senior vice-president, and Mr. A. C. Cramb, chief electrical 
engineer at Croydon, was elected junior vice-president. 

During the convention the members visited the West 
Ham, Deptford, and Lots-road power stations, and the 
new reservoir of the Metropolitan Water Board at Ching- 
ford. 
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MODERN CONVERTING MACHINERY. 
No. III.* 

Boosters are sometimes used for boosting the 
middle wire of three-wire electric lighting systems. 
They are designed to deal with any current and to 
neutralise voltage drop in the middle conductor. Last 
week it was shown that a six-phase rotary can balance 
a three-wire system if centre points on the transformer 
secondaries be connected to the neutral. But it is 
sometimes necessary to boost the middle wire. Take, 
for example, a system with 500 volts between the 
outers and suppose the load in the positive mam to 
be 1000 ampéres, and that in the negative cable 
750 ampéres. Evidently 250 ampéres return to the 
rotary by way of the middle wire. The neutral 
current multiplied by the resistance of the conductor 
gives the pressure drop in the latter. If the resist- 
ance be .08 ohm the drop is 20 volts. The middle wire 
booster will compensate this drop. It will maintain 
a balance on the two sides of the system at the 
feeding point. Suppose the 1000 ampéres be trans- 
ferred to the negative side and the 750 ampéres to 
the positive side, then clearly the direction of the 
250 ampéres in the middle wire is reversed. The 
direction of the booster’s voltage should also reverse, 
that is quite certain. This is done automatically if 
the booster be connected as in Fig. 16. 

This scheme, patented by the British Westing- 
house Company, involves the use of a small series- 
wound booster. The rotary in this particular case is 
a three-phase machine. The secondaries of the trans- 
formers are star connected, and, as the diagram 
Fig. 16 shows, the booster is connected between the 
star point and the neutral conductor. Obviously 
the direction of the booster’s field is dependent on 
the direction of the current in the middle wire. 
Therefore the direction of the boosting pressure is 
governed by the changes in load on the two sides of 
the system. When the two sides are equally loaded 
no current returns by way of the middle wire. No 
current passes through the booster’s field coils. The 
booster gives no voltage. When it is unnecessary to use 
a booster the connections for a three-phase three-wire 
rotary are as shown in Fig. 17. The middle wire is 





























Fig. 16 Fig. 17 


simply connected to the star point of the transformers. 
This system of balancing a three-wire system with 
converters presents several advantages. It elimin- 
ates the ordinary balancing sets, increases the effi- 
ciency, reduces the cost of the plant, and saves floor 
space. The same system can be used with continuous 
current generators provided tappings are taken from 
the armature and connected to slip rings mounted on 
and insulated from the shaft. But since no trans- 
formers are used with continuous-current generators 
a reactance coil must be employed instead. The ends 
are connected across the slip rings and the middle 
point to the neutral conductor. The British Westing- 
house Company has built many generators and con- 
verters for balancing in accordance with this prin- 
ciple, one plant alone installed by this firm consist- 
ing of three-wire generators having an aggregate 
capacity of 13,000 kilowatts. 

From the question of balancing let us turn to the 
methods of starting rotaries. If direct current be 
available rotaries can be started on the direct-current 
side in precisely the same manner as ordinary 
motors. A resistance is connected in circuit with the 
armature to limit the current. No current should 
as a rule pass through the series winding during 
the starting period, because it is then flowing in 
the opposite direction to that in which it flows 
when the machine is supplying direct current. There- 
fore, instead of the series turns assisting the magnetisa- 
tion of the shunt coils they oppose it, and a weak 
field may result. A strong field is needed when 
starting. When the machine has been started 
on the direct-current side it is synchronised on the 
alternating-current side. The speed is adjusted by 
varying the field strength. At no time need the 
starting current exceed 10 per cent. of the full load 
current. 

This method of starting will be described in detail 
later, as will also all the other methods, but it is desirable 
that a brief outline of the various systems should be 
given first. Rotaries' may also be started on the 
alternating side. The simplest method, which does 
not involve ayachnouiting, is to apply | a sen 
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pressure to the slip rings. Tappings are provided 
on the secondary side of the transformers for this 
purpose. When this method was first introduced 
full voltage was applied to the slip rings, but this 
practice has long been abandoned. It produced a 
very heavy starting current, which not only lowered 
the working pressure considerably, but also had a 
bad influence on the rotaries themselves. The 
principle of the method, however, remains the same. 
The alternating currents flowing in the armature set 
up currents in the damping windings and the machine 
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Fig. mt FOR STARTING ROTARY WITH 
REDUCED PRESSURE 
runs up to speed in a similar manner to an induction 
motor. 
There is always a possibility of the machine exciting 
itself in the wrong direction, but this difficulty is 


easily overcome by employing a change-over switch | 


in the field circuit. If the direct-current voltage 
builds up in the wrong direction the field leads are 
reversed. The shunt current is sent round the 
magnets in the opposite direction. When tappings 
are used which give half the full secondary pressure 
the momentary current drawn from the line at starting 
is usually approximately equal to the full load current. 
If tappings are provided which give one-third and 
two-thirds of the full pressure as in the diagram Fig. 18 
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Fig. 19—CONNECTIONS FOR SHUNT-WOUND ROTARY 


the starting current will be approximately 50 per 
cent. of the full load current. When the machine 
pulls into synchronism it, of course, works with the 
full alternating current pressure. The slip ring volt- 
age can either be changed by means of switches, as 
shown in Fig. 18, or by a controller. The British 
Thomson-Houston Company manufactures a special 
controller for this purpose. Fig. 18 relates to a 
British Thomson-Houston rotary and Fig. 19 a 
Westinghouse rotary. In both cases the connections 
are shown for starting in accordance with the reduced 


1 
pressure method. Only one set of intermediate 


tappings is employed in the case of Fig. 19. Further, 
this is a shunt machine. This diagram shows the 
change-over switch in the shunt circuit and a switch 
for short circuiting the commutation pole winding 
during the starting period. The reason for short- 
circuiting the windings of the commutating poles 
when starting in accordance with this method is that 
the iron of these poles acts in a manner detrimental 
to good commutation. When the windings are short 
circuited they damp down the surges of the flux and 
the commutating pole circuit also assists the machine 
to run up as an induction motor. Switches for closing 
the commutating pole circuit are not fitted to all 
rotaries which are started in this manner. Another 
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Fig. 20—SELF-SYNCHRONISING B.T.H. ROTARY 


method of preventing sparking when running up 
in this way is to lift all the direct-current brushes, 
with the exception of two narrow pilot brushes which 
are connected to the field. Special lifting gear has 
been fitted to large rotaries for this purpose. As a 
rule when rotary converters are started in this manner 
the field windings are split into sections, as shown in 
Fig. 18. Otherwise the shunt circuit may be subjected 
to a voltage sufficient to damage the insulation. The 
field splitting switch is open when the alternating 
current is first supplied to the slip rings. The precise 
method of starting will be described in another 
article. When compounded rotaries work in parallel 
equalising connections must be used so as to connect 
; one end of each of the series windings together, just 
| as when compound wound dynamos are operated in 
parallel. An equalising bus- bar is shown in Fig. 2: 
Rotaries can be started with low current if fitted 
with small induction motors. Squirrel-cage and slip- 
ring machines are used. This method is suitable 
for all 50-cycle machines running at 1000 revolutions 
per minute and less, and all 25-cycle rotaries running 
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Fig. 2\—-CONNECTIONS FOR WESTINGHOUSE ROTARY 


at and below 500 revolutions, Generally speaking, 
the motors are squirrel-cage machines, but in 
cases where the starting current is liable to produce 
an appreciable drop in the working pressure slip-ring 
motors are employed. The former type require 
approximately 30 per cent. of the full load current, 
but converters can be started with about half this 
current if slip-ring motors be used. In any case, the 
starting motor must have one pair of poles less than 
the rotary itself, otherwise synchronous speed cannot 
be reached. The running speed of the starting motor 
is then slightly greater than the synchronous speed of 
the converter, and in order to bring the latter into 
phase with the bus-bar pressure a loading resistance is 
connected across the slip rings of the converter. This 
loads the induction motor and increases the slip. 
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When slip-ring starting motors are used, however, 
the speed can be varied by manipulating the rotor 
rheostat and loading resistances are unnecessary. 
final adjustment is usually obtained by manipulat- 
ing the direct-current field rheostat. When the 
«ynehronising lamps, voltmeter, or synchroscope indi- 
cates that the machine is in phase the alternating- 
current switches are closed. 

it is curious that it has only recently occurred to 
engineers that the proper thing to do is to connect 
the stator windings of the induction motor in series 
with the transformers and armature of the rotary. 
For years rotaries have been started and synchronised 
in the manner described above. Thousands of engi- 
neers have been starting rotaries in this way, yet it 





the gear used by this company comprises a three- 
pole switch C in the low-tension alternating circuit, 
also a smaller switch B in the stator circuit. This 
can be dispensed with, but it is, nevertheless, a 
convenience, 

When starting Westinghouse rotaries with eight or 
more poles the field switch E is closed. But, as 
previously stated, when working with six-pole con- 
verters it may be necessary to leave this switch open 
in the first instance. All other switches are opened. 
The field rheostat is moved to the position which gives 
normal voltage. The oil switch A on the high-tension 
side of the main transformer is then closed. If a 
switch be used in the stator circuit of the induction 


| motor as shown at B, it will then be necessary to 
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Fig. 22—VICKERS 1000 KILOWATT REVERSIBLE ROTARY 


has only recently been discovered that synchronising 


is unnecessary if the induction motor windings are 


made to provide a path for the current when passing | 


from the transformers to the converter. No doubt 


when Dr. E. Rosenberg described this method in his 


paper read before the Institution of Electrical Engi- 
neers a few weeks ago, many wondered why the idea 
had never occurred to them. It is really very strange 


that the scheme has not been introduced before. | 


But it is still more curious that several engineers 
appear to have thought of it at practically the same 
time. At any rate, the British Westinghouse Com- 
pany and the British Thomson-Houston Company 
have recently made it known that they are manu- 
facturing self-synchronising rotary converters. The 
latter company, we are told, is building these machines 
in very large quantities, the aggregate capacity of 


close this switch. The attendant next watches the 
direct-current voltmeter, and when the pressure 
builds up the field current is reduced to give approxi- 
mately normal voltage or slightly less. The starting 
motor is then short-circuited by closing the low- 
tension switch C, and the switch B (if one be provided) 
is opened. An indicating lamp G is sometimes 
fitted for the convenience of attendants who are 
accustomed to the old methods of synchronising. 


| As we have said, the three-pole switch B is not 
| absolutely essential, for, as the diagram shows, 
| the converter can be started by closing the high- 
But when a rotary is situated 


self-synchronising rotaries now under construction | 


being something -like 30,000 kilowatts. The two 
firms in question are both adopting the same principle. 
Fig. 20 is a diagram of connections supplied to us by 
the British Thomson-Houston Company, and Fig 21 a 
diagram furnished by the Westinghouse Company. 
In both cases the stator windings are connected 
between the transformers and slip rings when starting. 
The B.T.H. machine is put into service in the following 


manner :—First of all the high-tension three-phase | 


switch is closed. This obviously connects the rotary 
converter to the line through the stator windings of 
the induction motor. The latter starts the rotary. 
If the rotary’s field has been properly adjusted the 


machine synchronises with the supply through the 


stator windings of the starting motor. The direct- 
current field can then be varied over a fairly wide 
range without causing the rotary to drop out of step. 
By adjusting the field to give minimum voltage 
across the induction motor the switch which short- 
circuits the stator winding of the latter can be closed 


without drawing from the line a current exceeding | 


the original starting current. Provided the starting 
current is limited to approximately 35 per cent. of 


the full-load current, the polarity of the rotary will | 
But if the starting current be | 


always be correct. 
increased to facilitate quick starting, then it is 
necessary to provide a field switch. This is closed 
when the voltage is in the right direction and just as 
the machine is approaching synchronism. These are 
the instructions issued by the British Thomson- 
Houston Company. 

Now let us turn to the Westinghouse Company’s 
self-synchronising machine—Fig. 21. The company 
points out that it is unnecessary to short-circuit the 
commutating poles during the starting period. 
When Westinghouse rotaries have eight or more 
poles the current drawn from the line is approximately 
30 per cent. of the full-load current of the converter. 
This small current is insufficient to reverse the 
polarity. But in the case of six-pole rotaries the 
starting current may reach approximately one-half 
of the normal working current, and it has therefore 
been found advisable to use a voltmeter with the 
zero mark in the centre and a single-pole field switch. 
The latter is closed when the voltmeter indicates 
the correct polarity, As the diagram, Fig. 21, shows, 
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Fig. 23—CONNECTIONS FOR VICKERS 


some distance from the high-tension switchboard 
and where it cannot be seen by anyone standing by 


the high-tension operating gear, the use of a switch, | 


such as that shown at B is desirable. This method 
of starting rotaries is undoubtedly a marked advance 
on most other methods, and there is good reason to 
believe that it will be extensively used in the near 
future. Synchronising, although now a compara- 
tively simple process, is often a source of trouble. 
After a shut-down at the power-house it is of great 
importance that the converters in the  sub- 
stations should be put into service as rapidly 
as possible, and it is then that the disadvantage 


of having to synchronise the machines is mostly 
felt. Of course, the reduced voltage method can be 
adopted if tappings are provided on the transformers, 
but it is not a particularly rapid method of starting, 
nor is it suitable for large 50-cycle rotaries. 

In practice it often happens that rotaries are 
arranged for starting either on the alternating side or 
on the direct-current side. A 1000-kilowatt machine, 
constructed to conform with these requirements, is 
shown in Fig. 22. It was built by Vickers Limited, of 
Sheffield, and has been erected at a large steel works. 
It works in conjunction with a three-phase turbo- 
alternator supplying current at 3000 volts and at a 
periodicity of 50 cycles per second. The pressure 
on the direct-current side of the rotary is 230 volts. 
The speed is 300 revolutions per minute. For start- 
ing at the alternating-current end a slip ring induction 
motor is used. It is fed by an independent trans- 
former. There is one main transformer for feeding 
the rotary and another for the induction motor. The 
ratios of these transformers are marked on the diagram 
—Fig. 23. When starting on the direct-current side 
the resistance shown in the middle of the diagram is 
brought into use. The field is then excited from the 
direct-current bus-bars. When full speed has been 
attained the machine is synchronised on the high- 
tension side of the transformers. The speed is adjusted 
by manipulating the field rheostat. Evidently if the 
equalising switch be closed the machine can be started 
without current flowing through the series windings. 

Another feature is that the rotary is fitted with an 
alternating-current booster. The field of this latter 
can be connected in series with the positive main. A 
change-over switch on the left of the diagram enables 
the series fields of the rotary and booster to be con- 
nected up as desired. But perhaps the most inter- 
esting pvint about the machine is that it is reversible ; 
that is to say, it has been specially designed for 
changing alternating currént into continuous current 
or continuous current into alternating current. 

It has been explained that when a rotary performs 
the latter operation its speed is not dependent on 
the periodicity and number of poles. In other words, 
it does not run as a synchronous motor. Its speed 
is dependent on the field strength. When an induc- 
tive load is connected to the alternating-current side 
the alternating current lags behind the pressure. A 
lagging current weakens the field, and unless special 
precautions are taken the speed is liable to attain a 
dangerous value. This was explained in the first 
article. Of course, if the rotary runs in parallel with 
synchronous generators there is no fear of trouble in 
this direction. The rotary must keep in step with the 
alternators. But in the absence of other synchronous 
machines a dangerous speed may easily be reached. 
To overcome the difficulty an exciter is coupled to 
the shaft of the rotary, and when the machine is 
changing direct current into alternating current the 
field of the rotary is energised by this exciter. The 
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1000 KILOWATT REVERSIBLE ROTARY 


latter works low down on the saturation curve ; 
that is to say, the iron is_ only © slightly 
saturated, consequently the voltage of the exciter 
builds up rapidly with an increase in speed. There- 
fore any rise in speed caused by the weakening effect 
| of lagging current results in a rise in the pressure 
across the field terminals, and the speed cannot attain 
|a dangerous value. The exciter on the machine 
under consideration is to be seen coupled to the arma- 
ture shaft at the lower part of the diagram—Fig. 23. 
A switch is also shown on the diagram for connecting 
| up this exciter when it is desired to change con- 
tinuous current into alternating current. 








682 





THE ENGINEER 


June 27, 1913 











Although rotaries are generally used for changing 
alternating currentJinto continuous current a good 
many are employed for performing the reverse opera- 
tion. The British Thomson-Houston Company has 
built many rotaries which are reversible. This 
firm's machines can run inverted; that is to say, 
can change continuous current into alternating cur- 
rent without a booster or exciter, provided the com- 
bined range of the voltage on both sides of the machine 
does not exceed 10 per cent. and that other synchron- 
ous machinery is always connected to the bus-bars. 
Under these conditions the load is controlled by vary- 
ing the rotary’s field. Reactance is provided in 
the alternating-current circuit. But if the combined 
range in voltage exceeds 10 per cent. booster control 
is recommended. Asarule whenever a rotary changes 
direct current into alternating current and does not 
run in parallel with other synchronous machines an 
exciter such as that shown on the Vickers’ machine 
is needed. In the absence of this auxiliary the speed 
will increase when the current lags, decrease when 
it leads, and will remain constant when the power 
factor is unity. 








REGULATIONS FOR REINFORCED CONCRETE 
CONSTRUCTION. 


In November, 1911, the London County Council, 
acting under the authority conferred on it by the London 
County Council (General Powers) Act of 1909, formulated 
a set of regulations with respect to the construction of 
buildings wholly or partly composed of reinforced concrete. 
Copies of these regulations were then sent to the Local 
Government Board to be agreed to, and notice to this 
effect was given to the Institution of Civil Engineers, 
the Royal Institute of British Architects, the Surveyors’ 
Institution, and the Concrete Institute, as required by 
the Act. After prolonged negotiations between the 
technical advisers of the Council and the Local Government 
Board a revised draft of the regulations has been pre- 
pared. The Board made numerous alterations, which, 
as explained in a report of the Building Acts Committee 
of the Council, are chiefly changes in form only, though in 
some instances they render the regulations rather more 
onerous than those originally adopted by the Council. 

As amended the regulations are, at the request of the 
Board, to remain for some time open to public inspection 
at the offices of the Council before being again submitted 
to the Board to ‘be formally passed. In their present 
fcrm they cover more than fifteen foolscap pages of printed 
matter and are too long for reproduction in this journal. 
We may say, however, that they are divided into ten 
parts, with the following headings and sub-headings :— 

Part I.—General. 7 

Part II.—Data to be used for the purposes of these 

regulations :—Floor and roof loads ; wind 
pressure ; weights ; ratio of span to depth 
of beam; bending moments; working 
stresses ; grip length ; and modular ratio. 


Part III.—Beams: Compressive reinforcement ; shear 
reinforcement ; splays and brackets at 
ends of beams and bracketed work. 

Slabs. 
Resistance moments: Notation for beams and 
slabs. Beams and slabs. 

Part IV.—Pillars: Notation for pillars, struts, and 


other compression members, 

Part V.—Walls. 

Part VI.—Foundations. 

Part VII.—Protection. 

Part VIII.—Materials and testing: 

coarse material ; concrete ; 
Tests and testing. 

Part TX.—Centering. 

Part X.—Workmanship. 

Just a few words may perhaps be said regarding the 
regulations concerning materials. The cement, as was 
to be expected, is to be made in accordance with the 
British Standard Specification. The quantity used is 
to be determined by weight, and ninety pounds are to be 
deemed as equivalent to a cubic foot. There is nothing 
unusual concerning the specification of the sand, but as 
regards “ coarse material,”’ a good many substances, which 
are not infrequently employed, are now ruled out. The 
regulations prohibit the use of :— 

(a) Coal residues, including clinkers, cinders, ashes, 
coke breeze, pan breeze, slag, and other similar material. 

(6) Blast furnace slag, copper slag, forge breeze, dross, 
and other similar material. 

(c) Sulphates, including plaster of Paris and other 
similar material. 

(d) Limestones, magnesian 
other calcium carbonates. 

The materials permissible are clean Thames or pit 
ballast or gravel, hard stone, such as granite, basalt, 
trap rock, or other equally hard and suitable material. 


Cement ; sand ; 


steel. 


limestones, marbles, and 
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THE HOURS OF LABOUR QUESTION. 


Srr,—The general question of a reduced working day and the 
special question of a standard eight hours day are now being 
raised as practical issues and have got to be thought out by 
employers and workmen, while the question of time losing by 
numbers of men, particularly in the shipbuilding and mining 
industries, is already a problem of hot dispute. Except in the 
coal trade there has been little or no revision of working days, 
shifts, or hours for thirty or forty years. Meantime, industrial 
and social conditions have materially changed, and it is only 
natural that organised labour should be making a move for 
reduced hours. This move enlightened employers will meet 
with open minds, if not indeed in generous spirits. It is for the 
men to make practical suggestions. 

Some of the shipbuilding and engineering trade unions recently 
approached the Employers’ Federation on the subject of a 
reduced working week, and the matter was discussed at the 
central conference held in Sheffield. Several questions, particu- 
larly those relating to some system of daily work with only one 
break for meals, were debated, but it was impossible to come to 
any decision with the more definite demand for an eight-hour 
day pending. On this latter question a conference is to be held 
within a few weeks when it is expected the whole subject of 
reduced hours will be gone into. Meantime the Amalgamated 
Society of Engineers, which has been the leading union in the 
movement, has invited its branches and members to prepare 
information and suggestions. If a bargain can be struck 
between employers and workmen without pressure or heat, 
and a mutual agreement made either to reduce the working day 
bringing in the one-break system, or to knock off the Saturday 
morning shift, making a standard five-day week, on the basis of 
an extra half hour on the other days, labour might materially 
increase its leisure without financial loss either to itself or to 
capital. If, for example, the half-dozen hours on Saturday were 
abolished, the men agreeing to make 2} hours of the loss up by 
remaining an extra half-hour each evening form Monday to 
Friday, the employers would save Saturday’s steam raising. 
This, together with the saving on the other five days by the 
introduction of a single break instead of the present two breaks 
for meals daily, coupled with a greater willingness on the part 
of the men in their knowledge that the usual weekly half holiday 
had become a whole day, would make it quite unnecessary to 
talk about reduced wages. The total working week might thus 
be reduced from 53 or 54 hours to 50 hours—five ten-hour days 
with a single break of only half an hour for a mid-day lunch, the 
men dining in comfort with their families in the evening. 
There would also be this further gain to labour, instead of men 
having to be at work at 6 a.m. the starting time might be made 
7.30, with the knocking-off time 6 p.m. That would only be 
103 hours, less half an hour for lunch, in place of the existing 
11 hours (6 to 5), with breaks of half an hour and an hour, while 
the Saturday would be a clear day off. While labour might 
gain all this, capital would only lose about three or four hours’ 
service weekly,and that loss might be nearly, if not fully, balanced 
by the saving of the cost of raising steam one day per week, the 
reduced time of keeping steam up on the other days, the saving 
of lights on winter mornings, and a few other items. Of course, 
there are cases where this could not be done, but T venture to 
throw the suggestion out for the consideration of those in trades 
where it could be adopted. A reform on some such lines, 
effected by mutual co-operation between employers and work- 
men would be preferable to any hard-and-fast scheme like the 
eight-hour day. 

Labour would be well advised to drop the demand for an eight 
hour day. We have the curious spectacle just now of the 
general trade unions balloting on the question of enforcing a 
uniform eight-hour day, while tens of thousands of miners in 
the North of England are ready and anxious to strike to be rid 
of the three-shift system introduced in consequence of the Mines 
Eight Hours Act. Asa matter of fact, the demand for a uniform 
eight-hour day is not a real rank and file demand, but a leaders’, 
and mainly a political leaders’, demand. Whatever the general 
body of workmen might have been persuaded to regard as the 
merit of the eight hours movement a few years ago has, in the 
eyes of the thoughtful, been dispelled by the experience of the 
North of England miners. In many trades—in many trades 
more so than in coal mining—an eight-hour working day would 
involve the introduction of the three-shift system, with its 
unnatural hours of sleep, its disturbance of social and family 
customs, and its interference with Saturday afternoon leisure. 
For reduced working hours in most trades there is now a good 
case, in view of the recent speeding-up in the workshops and the 
growing demand for a fuller life outside; but the political 
leaders’ demand for a uniform working day for all trades is 
madness. We are glad to see that among more than 60,000 
members of the Boilermakers’ Society—men whose work is 
exceptionally fatiguing and dangerous—less than 000 have 
even gone to the trouble of voting as the leaders wished in favour 
of seeking an eight-hour day either by trade union or legislative 
efforts. An almost all-round reduction and rearrangement of 
working hours with strict terms for “ time-losers”’ can be 
secured with much gain to labour and practically no loss to 
capital, providing the matter is properly thought out and dis- 
cussed on both sides, and mutual, voluntary agreements are 
made ; but if our trade unionists, now balloting on the series of 
impractical questions set down by political “ quacks,” permit 
these “‘ quacks” to use their organisations for a united eight 
hours move, with a view to forcing a Bill through Parliament, as 
is the intention, the move will fail, while even if it succeeded it 
would lead to more and not less labour discontent, as in the 
mining industry where it has been tried. 

T. Goon. 














MOTOR CAR SPRINGING. 


Srr,—Your observations in the sixth paragraph, page 631, 
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Railway Statistics of the United States of America for 
the year ending June 30th, 1912. Prepared by Slason 


or highest speed of his car. 
roads it might prove very faulty. 


of some scientific interest to me, though, since I am not pro- 
fessionally engaged in this branch of engineering, the subject 
of springs as applied specifically to motor cars is of no practical 
interest to me. The subject has been inquired into in more 
or less detail by numerous people. You will remember Mr. 
Bickford wrote a series of articles or letters to you on the subject 
some ten or twelve years ago, if I remember aright. His 
conclusions, boiled down, came to the specification that for easy 
riding the loaded opening of a spring—presumably double- 
eliptical—should be half the unloaded opening. Now, such a 
rule may work admirably for average roads and at the average 
At higher speeds or on rougher 


It appears to me that all the writers on motor cars have made 


The function of the springs is, in my view, to provide such a 
force as will give a vertical acceleration to the body on a greatly 
reduced scale, such reduced acceleration being the amount 
that can be comfortably borne by the passengers for it must 
not be forgotten that the passengers also have to be accelerated 

Thus, the problem becomes one, to solve which requires t)o 
determination of the actual rise of the wheels under the given 
conditions which is a matter of experiment, since the tires in 
practice reduce the vertical acceleration of the wheels, and jn 
their absence a certain spring of the wheels themselves, Ax 
an elementary example, let it be decided that the vertica| 
acceleration of the body and passengers may be about 3ft.. 
seconds per second. Also, that at the desired speed the vertica| 
acceleration of the wheels is 32ft.-seconds per second. Then, 
since the impulse is proportional to force, it follows that the 
average force to compress the springs through their working 
range must be such as will impart an acceleration of 3. 2ft.-seconds 
to the body ; in other words, the force required to deflect the 
spring through the working range must, averaged, be ,', ||), 
for each pound of load on that spring. 

Further, since the time during which the vertical movement 
is given is the same for both wheels and body, it follows that this 
amplitude of the movements are directly proportional to tlie 
accelerations. From this will be seen why it is necessary 10% 
only to determine the vertical acceleration of the wheels, but 
also the actual rise of the wheels, since without this we do 1. 
know the compression of the spring, and cannot in consequeni. 
determine its “rate.” Thus, suppose the actual rise of the 
wheel to be 2in., then in our example the body must rise two 
tenths, consequently the relative movement between the whee! 
and the body, which produces spring compression, must 
be 1.8in. The “rate” of the spring must, therefore, under 
the stated conditions be ; + 1.8 or ;4 lb. for each pound load 
on the spring. [Norr.—Since the spring resistance increase, 
with deflection, the above result is not strictly accurate, but 
since the spring is also initially heavily loaded and the dynamic 
compression is probably small as compared with the total com 
pression, the result is perhaps nearly true in practice. ] 

In the absence of actual figures, I cannot go farther, but | 
believe that most springs as actually fitted are too stiff proper! 
to fulfil their dynamic functions. It appeared to me that tho 
true solution would be to combine pneumatic cushions undei 
constant pressure for a given load with light springs to deal wit) 
the dynamic side of the problem. I was interested to observe 
that, according to the motor expert of my daily newspaper, 
at least one maker has adopted this system, and I believe that 
maker to be working on correct lines. 

I may say that I was myself led to look into the subject by a 
problem I had before me of a similar nature. My excuse fo: 
dealing with such elementary matters must be that the rea! 
principles of correct design appear to have been entirely over 
looked. Geo. T. Parpor. 
Angmering, June 14th. 








STEEL-FRAMED SHEDS. 


Srr,—Regarding my article, “‘ The Resistance of Steel-framed 
Sheds to Wind Forces,” which appeared in the issues dated 
the 30th ult. and the 13th inst., there are a few printer’s error 
to which I wish to draw your attention. 

In the first article, under the heading “ Calculations for 
Reactions” and sub-heading “‘ Type 4: Transverse Frames” 


“Total upward reaction at W.R.T. = 4 w,” «+ Ww” 
should be “« + W?.” a 
In the second article, under sub-heading “ Rafters,” in 


“(a) = . = -11481b.,” .1148” should bs “1148” (deci- 
‘oO 


B.M. », should read “ B.M. ne 
BS M.S 


». 


mal point omitted), and “b = 
Under sub-heading ‘‘ Roof Bracing,” «25 x 2 x }angles”’ 
should read “2/3 x 2 x }.” 

Under sub-heading ‘‘ Side Foundations: Type 4, 
foot-pounds ” should read ‘“‘ 25,555 foot-pounds.” 
Manchester, June 2\Ist. ALBERT S. SPENCER. 


” <6 25,535 


SIGNS AT CROSSING ROADS. 


Srr,—There is certainly no doubt that country cross roads 
require caution signs just as much as town crossings, and they 
would undoubtedly have to be illuminated at night. About 
four years ago I designed some illuminated speed indicator dials 
for one of our railways, which consisted of a 2ft. opal glass dial, 





on which were painted black letters giving the maximum speed 
allowed at that point. Each dial was illuminated by three 
long-burning oil lamps, which would burn for a week in 
all weathers without any attention. Each dial was mounted 
on a pedestal about 10ft. high. Would not a similar arrange- 
ment, in which a plain cross was substituted for the figures, 
meet the case ? ALBERT J. MOONE. 

June 2Ist. 


VALUATION OF MACHINERY. 


Srr,—In the case as stated by ‘‘ Machinery ” in your last issue 
the values shown in the plant book are practically useless, as 
the correlative conditions are changed, while the theoretical 
values are obviously inapplicable. The tendency to “ write 
down ”’ plant until the items have merely nominal valucs attached 
is an error equally misleading as the other extreme, whereby 
the book values of the items are not decreased to match the 
lessening worth of the things specified. 

The prospective seller and buyer—or their chosen representa- 
tives—might meet and view the plant, mutually jotting down 
prices as they proceeded; then reference to plant book and 
price lists would enable them to decide any doubtful point. 
Failing this, they could appoint a valuer to prepare a schedule 
for their guidance. A. WiLu1aMs Prick. 
June 21st. 


Thompson. Chicago: The Peterson and Kimball Com- 
pany. No price stated. 

Modern Sanitary Engineering and Plumbers’ Work. 
Vols. I. and II. By A. Herring-Shaw and H. F. V. 
Newsome. London: Longmans, Green and Co. Price, 
Vol. I., 2s. net; Vol. II., 2s. 6d. net. 

Reports for the year 1912 on the Geological Survey, the 
Geological Museum in Jermyn-street, the Science Museum 
at South Kensington, and the work of the Solar Physics 
Committee. Cd. 6793. London: Published by His 
Majesty's Stationery-office. Price Is, 


the fundamental mistake of treating the problem as one of 
statics instead of truly as one of dynamics. . Treating the 
problem in this latter way and treating all the car as rigid with 
the exception of the springs, and assuming a definite speed and 
a definite obstruction—such as a stone of a certain size—on 
the road and wheels of a certain size, then the problem is simple 
and becomes one of simply calculating the resistance to bending 
of a spring such as will impart a certain “‘ impulse ” or “‘ accelera- 
tion ’ to the weight or “‘ mass ”’ of the “ body.” Thus treating 
the wheels as rigid and of a certain diameter, if we drive this 
wheel at any speed against a stone of a certain height, then the 





Srr,—Replying to the letter dated June 17th in your paper, 
signed by “ Machinery,” I should like to say that I certainly 
do not consider that the machines must be sold as scrap simply 
because they have been written down for depreciation to their 
scrap value. The value of them surely depends on what they 
are worth for further use either to the present holders or to any 
others who would be likely to buy and put them into use. 
CuarLes D. PHILLIPS. 





vertical acceleration of the wheel can be easily calculated. 





Newport, Mon., June 24th, 
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RAILWAY MATTERS. 





Wuar is described as the largest railway bridge in Central 


Japan has just been completed at Tenryugawa ; it is 
about 36,000ft. long, and has been constructed entirely 
of Japanese materials at a cost of about £75,000. 


Tue directors of the Great Central Railway Company | 


have decided to widen their line between Doncaster and 
Thorne Junction. The widening will extend over 8 miles 
of route, and the contract includes bridges over the river 
Don and Doncaster Navigation. The work is to be 
-ompleted within 24 years at @ cost of about £101,000. 


Work has just commenced in connection with improve- 
ments at Shrewsbury to facilitate the carrying out of the 


alterations in the goods accommodation of the Great | 


Western Railway at Castle Foregate. 
are to be superseded by an entirely new suite ; there is to be 
increased warehouse accommodation for general goods, as 
well as an improvement of the grain warehouse ; new sid- 
ings are also being provided. 


PETROL-ELECTRIC motor cars have been introduced for 
the passenger service between Peoria, Springfield, and St. 
Louis on the Chicago, Peoria, and St. Louis Railway. 
The cars are of steel, about 50 tons in weight, and capable 
of accommodating ninety-one passengers each. The seats 
are extra wide, being designed for three passengers each. 
The gasoline engine is placed in the forward end of the 
car, with a baggage compartment between it and the 
passenger section. 
miles per hour. 

A COVERED goods wagon converted for the carriage of 
meat in cold air, and shown at the Midland Railway goods 
yard, Whitecross-street, E.C., is claimed to effect economies 
in first cost and in maintenance. Its principal features, 


according to Ice and Cold Storage, are a 3in. packing of | 


specially treated sawdust inside the wagon, and two tanks at 
the ends, extending from the floor through the roof, and each 
capable of holding 800 Ib. of ice and salt. It is stated that in 
a test the interior of one of these wagons was raised to 
70 deg. Fah., and that the temperature was reduced to 
38 deg. Fah. in four hours, and afterwards to 22 deg. Fah., 
which was maintained for a week with a consumption of 
7 ewt. of ice. 


THe Canadian Pacific Railway bridge across the South 
Saskatchewan River, near Outlook, was recently brought 
into use. The central portion of the bridge consists of 
eight 240ft. spans, on high concrete piers, with 45ft., 60ft. 
and 80ft. shore spans, carried on steel frame piers. The 
concrete river piers are of heavy construction, with a total 
height from the base of 125ft. They were carried down 
to a sufficient depth to be free from frost and scour. The 


river spans are of link’pin lattice design, with a single railway | 


track on top. A considerable portion of the superstruc- 
ture consists, indeed, of material included in the old 
Canadian Pacific Railway bridge across the St. Lawrence 


at Lachine, near Montreal, now displaced by a new double | 


track structure. The Outlook bridge has a maximum 
height above the river of 147ft., and its total length is 
3004 ft. 


THE Baden State Railways have recently put in service | 


a number of relief or “ accident” trains. Each train 


consists of three cars, namely, an ambulance car, a tool car, | 


and a service car, the last-named being provided for the 
accommodation of the officials and men engaged, including 
doctors, members of the mechanical and maintenance of 
way departments, and a breakdown gang. The trains 
are stationed at suitable points on the railway, which is 
divided into special districts for this purpose. 


space between the double floors is filled with cork in order 
to reduce noise and to act as heat insulators. They 
comprise a ward room and surgery, with an operating 
table. The tool cars are fitted up with tools and appur- 
tenances, including acetylene flare generators, re-railing 
devices, and a host of other appliances. The service cars 
are equipped with separate rooms for officers and men, 
telephone apparatus, a kitchen, lavatory, &c. 


[IN making provision for new railway lines to cost well 
over three million sterling, states African Engineering, 
the Union Government has displayed its faith in the 
country’s industrial stability. Perhaps nowhere in the 
world more than South Africa are there so many demands 
for additional railway facilities, chiefly required as an aid 
to the development of fertile areas which cannot be properly 
worked unless some better means than now exists be 
provided for the placing of produce on the markets. 
Many more millions could have been spent without com- 
plying with all the urgent requests which have been made ; 
but, obviously, the Government cannot move at a greater 
pace than is justified by its financial resources, and it is 
also important that whatever new lines are constructed 
should have a fairly definite prospect of paying or of 
opening up for agricultural use districts which will prove 
worthy of the expenditure incurred. In these days 
everybody wants a railway close at hand; but regard 
must always be had to the economic factors, and the 
proposed extensions seem to be the outcome of wise con- 
sideration. 


Some particulars are given in the Railway Gazette 
of the important trial of oil-burning locomotives which is 
about to be carried out on the North-Western State 
Railway of India. There will be a six months’ preliminary 
trial for the purpose of testing different types of burners, 
followed by a twelve months’ trial to determine the relative 
values of oil and coal. Six heavy passenger engines are 
to be equipped with oil-burning apparatus for the latter 
trial and work against six coal-burning engines. Three 
engines of each kind will work on the mail trains and 
three of each type on the passenger trains between Karachi 
and Padidan. This is not, of course, the first time oil 
has been tried in India, there having been tests in 1882, 
1889, 1902, and 1903, the results of which were very 
inconclusive. The price at which the first contract for 
between 6000 and 7000 tons of oil has been placed makes it 
unlikely that much saving will be shown. The contractors 
for the oil are to settle the system to be adopted, the section 
of the burners, &c., and are to provide an oil-burning expert 
to coach the railway staff in order that there may be no 
complaints. The results of the trial should be distinctly 
valuable. 


The present offices | 
} 


The cars will develop a speed of 65 | 


The | 
ambulance cars have double sides, roofs and floors, and the | 


NOTES AND MEMORANDA. 


| AN American estimate of crude oil used by the railways 
of the United States for fuel in 1912 is 32,000,000 barrels. 
That was an increase of over 4,000,000 barrels over 1911. 
| Since 1906 there has been a gradual increase in oil con- 
| sumption by railways, with the exception of 1908, when 
it fell about 2000 barrels compared with the previous year. 





AccorDING to the Abrasive Age there is on board the 
battleship Pennsylvania a neat device for peeling potatoes. 
It consists of a large sheet iron cylinder provided with a 
revolving disc asa bottom. The entire inner surface of the 
peeler is impregnated with carborundum grain. By rotat- 

| ing the bottom, the potatoes are whirled about against the 

sharp carborundum grains, while a stream of water flows 

| down upon them and flushes off the parings. It requires 
less than a minute to remove the skins from the potatoes. 


ACCORDING to a contemporary a wooden tire has been 
invented for motor vehicles. It is formed of sections of 
ash bolted on to the rim in two, three or four rows, accord- 
ing to the weight of the vehicle. Each block is provided 
with a steel cleat to prevent it from being split by stones 
| on the road. If one block is damaged a new one can be 
| easily substituted. It is claimed that these wooden tires 
possess an astonishing degree of elasticity. Experiments 
carried out with them on both light and heavy vehicles are 
stated to have been highly satisfactory. 


THE following official figures summarise returns for May 
from firms engaged in the pig iron, tin-plate and steel sheet 
and iron and steel industries. In the pig iron industry 

| the workpeople engaged numbered 25,000 ; the number of 
blast furnaces in operation was 332, being four less than a 
month previous, and 61 more than a year ago. In the tin- 
plate and steel sheet trade 26,250 workpeople were engaged 
and the number of mills working in May was 525, being 
44 more than during the previous month, and 42 less than 
a year ago; 107,159 workpeople were engaged in the iron 
and steel industries, and the shifts worked (one week) 
numbered 591,862, a decrease of 1 per cent. on the previous 
month, and an increase of 3-4 per cent. on a yearago. It 
is stated that last May the effects of the coal dispute were 
still being felt in the pig iron industry. 


For mine work generally, when lead-cased cables or 
| armoured, or both types are used, where it is impossible to 
prevent current from getting astray, the outer sheathing 
should be carefully and solidly bonded to the return earths. 
If a bare copper wire is joined across from the outer sheath- 
ing of a cable, which is likely to be damaged, to the return, 
| all the current will be deflected away from the sheath, and 
no possible damage can be done. This should be repeated 
at intervals of not less than 50ft. Enough copper should 
be used along the tracks, to which the rails should be 
| bonded at intervals, especially in the vicinity of spurs, 
| crossovers and switches, for there is always more or less 
trouble at these points, and bonds will work loose. The 
return conductors should really be slightly in excess of the 
out-going feeders, but some reliance can be placed on the 
| metal rails for this purpose. 


In turbo-alternator apparatus the temperatures actually 
obtained are liable to be materially higher than the usual 
| methods of measurement will indicate. A rough measure 
| can be obtained by exploring coils or thermo-couples. 
However, it is evident that such coils, if placed next to 
the copper, will not give the correct temperature measure- 
ment if the flow of heat is from the iron to the copper, 
while a coil next to the iron will not give the correct 
result with the flow from the copper to the iron. The 
manufacturer, with his guarantee of 40 deg. Cent. by 
thermometer, actually builds for possible temperatures of 
70 deg. to 90 deg. Cent. in some parts of the machine, for 
he expects to find fairly high temperatures in some cases 
with exploring devices. The usual guarantee of 40 deg. 
Cent. therefore should be considered as only a relative 
indication of a safe temperature in such apparatus. 


THE first Italian aero-naval review, lately held at 
Mirafiori, near Turin, brought together forty military 
aeroplanes piloted by officers of whom the greater part had 
seen constant service, with their machines, in the Tripoli 
campaign. The ceremony opened with the presentation 


conclusion by the imposing spectacle of the whole air fleet 
taking flight. The aviation section in Italy has now been in 
existence for a year, and consists of 200 officers and 600 
men who are recruited from the carpenters, artisans and 
chauffeurs. The officers have to pass a three months’ 
course of school work in Turin, after which they specialise 
themselves in the various systems of flying apparatus at 
Aviano, Pordenone or Somma Lombardo. Here they take 
two certificates, the first being that of the Aero Club, and 
the second that of the military authorities, for which the 
examination is of a severe character, including as it does 
not only a flight of 186 miles (300 kiloms.), and the rising 
to a height of 3280ft. (1000 m.), but spiral flights and prac- 
tical reconnaisances of troops in the field. The review at 
Mirafiori terminated happily, and the air fleet returned 
without any untoward incident. 


THe Seismological Society of America, with head- 
quarters at the Leland Stanford University in California, 
is endeavouring to collect all data possible, not only for 
the future study of earthquakes but for the use of engineers 
who may wish information regarding the possible seismo- 
logical conditions in any particular locality of the country. 
In an article in the Bulletin of the Seismological Society 
of America for March, 1913, Mr. J. C. Branner, now Pres- 
ident of Leland Stanford University, states that the 
Society has received several requests from different 
engineers for information about the frequency and character 
of earthquakes in some particular district, and that it 
has always had to admit ignorance of the subject. He 
requests all who can to make what observations are 
possible regarding earthquake shocks and to send them 
with full data, whether such data be scientific or not, to 
the Seismological Society, so that they may start towards 
the building up of statistics on the subject. He further 
states that while this would seem to be the duty of some 
federal scientific bureau, so far it has not been possible 
to interest any particular bureau in the subject sufficiently 
to guarantee any accurate or complete record on the 
subject. 





of war medals by Princess Letizia, and was brought to a. 





MISCELLANEA. 


Mr. SaMvuEL, the Postmaster-General, replying to the 
British Chamber of Commerce in Paris, says he hopes 
shortly to receive the consent of the French Administra- 
tion to the introduction of reduced telephone rates between 
London and Paris, which will include a night tariff of 
three-fifths of the ordinary day rate. 


WE hear that a steam turbine of 40,000 horse-power 
will be erected in the Hagen electric power station, West- 
phalia, Germany. This is said to be the largest turbine 
unit yet built. The present largest units are the two 
30,000 horse-power turbines of the Rhine Westphalia 
Company, Diisseldorf, which were erected during 1912. 


Accorp1ne@ to the American Consul-General at Moscow, 
the production of copper in Russia has greatly increased 
in the last few years. In 1906 the production was 10,000 
tons, and was not equal to one-half the requirements of 
the country. This increased to about 30,000 tons in 1912 
At present all domestic requirements of electrolytic copper 
are met with metal of Russian origin. 


In the coal shipping trade a+ Goole some remarkably 
quick despatches of steamers have been effected. The 
Remus arrived at the port in ballast during one tide 
and sailed the next with no less a cargo than 1446 tons of 
coal, obtained from the one spout of the 32-ton coal hoist 
in the short space of seven hours and twenty minutes. 
Another example of quick despatches was the steamer 
Sunniside, which during last week sailed and arrived at the 
port three times, and took to Lowestoft on her respective 
voyages 520 tons, 529 tons, and 522 tons of coal. 


Tue Bill favoured by the New York Conservation Com 
mission, which provided for the State ownership and 
management of water-power schemes for the generation 
and distribution of electrical energy in New York State 
on similar lines to the scheme in operation at Ontario, 
was recently vetoed by the Governor of New York. Accord- 
ing to the Electrical World (New York), a Commission 
is to be appointed to consider this project, and also the 
Long Sault, Niagara, and Genesee water powers, and to 
report and submit appropriate Bills for the consideration 
of the next Legislature. 

THE opening of the first section of the percolating 
filters for the biological treatment of the sewage effluent 
at Dalmarnock Sewage Works, Glasgow, took place on 
June 23rd. The necessity for submitting the Dalmarnock 
chemically precipitated effluent to further treatment has 
long been recognised by the Corporation, and it was decided 
to construct filters 1.28 acres in extent on the west side 
of Swanston-street. It is expected that the new filter 
will be able to treat 4,000,000 gallons of precipitated 
effluent per twenty-four hours, and when the full installa- 
tion is completed the filters will be capable of dealing with 
24,000,000 gallons per twenty-four hours. 

Some practical rules laid down by the American Foun- 
drymen’s Association for obtaining castings resistant to 
corrosion are as follows :—(A) Use white iron if possible. 
(White irons are especially useful where any acidity is to be 
encountered.) (B) If not practicable to use white iron 
castings, chill those surfaces which are to be in contact with 
corrosive conditions. (C) If grey iron must be used, get 
dense close-grained castings through the use of steel scrap 
or otherwise. (D) Avoid oxidised metal ; use pig irons of 
good quality, together with good cupola practice. — Tf 
possible, use deoxidising agents; for example, titanium 
or vanadium. (E) Keep the sulphur as low as possible. 





In its report to the Birmingham City Council the 
Electric Supply Committee states that in order to provide 
adequate means of cooling the circulating water for the 
two 5000-kilowatt turbo generators, which will be erected 
in the Summer-lane station during the autumn of the 
present year, two more cooling towers are required. 
The cost is estimated by the architects and the engineer 
to be as follows :—(1) Foundations, including overflow 
into the canal basin and under-pinning the wall of the 
adjoining property, £1800; (2) two cooling towers, with 
pipe connections and valves, £4250 ; add for contingencies, 
£250—total, £6300. The committee recommends that it 
be authorised to carry out this work, and that the Finance 
Committee be instructed to apply to the Local Government 
Board for sanction to the loan of £6300 for the purpose. 


Ir is a matter of common knowledge that during the 
past two years the British Admiralty has made fairly 
extensive provision for the storage of oil fuel. At Ports- 
mouth, for instance, there are nearly a score of tanks either 
constructed or under construction, while at Invergordon 
ten tanks have been laid down. Similar tanks—each 
capable of holding 6000 tons—have been erected at other 
points convenient for oiling war vessels. The Admiralty, 
it is reported, is accumulating substantial reserves 
in the storage tanks of the Scottish mineral oil com- 
panies. These tanks are convenient to Rosyth naval 
base. The oil is of the variety known in the trade as 
“‘ Lighthouse ” oil, being a grade of gas oil. It has been 
used extensively by the British Admiralty with excellent 
results. In addition, the Admiralty is a ready buyer of 
heavier residual oils for use in adapted furnaces. The 
price for this is a fair one, especially in view of the diffi- 
culty which hes been experienced in finding a market for 
such oil. 


A WIRELEss station was established on the Falkland 
Islands on September 23rd last, and within seven weeks 
of its installation the value of the station was proved by 
the receipt of distress signals from the stranded liner 
Oravia. Immediately the endangered passengers were 
assured that relief was at hand, and tugs and launches 
were despatched to the scene of the disaster. On their 
arrival the passengers were taken from the ship and safely 
landed at Port Stanley. It was hoped that the ship would 
be got off, and that the crew would be able to navigate her 
to port, but the captain found that she must be abandoned, 
and subsequently the officers and crew and part of the 
mails were taken to the shore. Altogether 400 people 
(crew and passengers) were rescued and were landed at 
Port Stanley. It was found, however, that the accom- 
modation there was inadequate, so that a message was 
sent for further aid. This message was answered by one 
of the Pacific Steam Navigation liners, which called at 
Port Stanley and took off the third-class passengers, 
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The Sixties and To-day. 


To-pay THE ENGINEER appears for the three- 
thousandth time. It was established in 1856 and 
has appeared week by week, with no check in its 
progress, since then. It has the proud distinction of 
being the oldest engineering paper in the United King- 
dom and possibly in the world. Other papers there 
were before it, but they have ceased to exist or have 
been absorbed by later arrivals. At the time of its 
establishment it was an entirely novel venture. It 
was “ invented ” about the year 1854 by Mr. Edward 
Charles Healey, a gentleman of independent means, 
much interested in the development of railways, and 
well known to the great leaders of railway engineer- 
ing—Stephenson the younger, Brunel, Fairbairn, and 
many others. THe ENGINEER took its place at 
once as a journal of importance. We shall look 
presently at a few of the early numbers and under- 
stand why the paper appealed so immediately to the 
engineers of the day, but for the moment it may 
interest, at least our older readers—old friends who 
have known the paper since its infancy—if we give a 
few facts of its personal history. 

The first editor was Mr. Allen, who held the 
position till eighteen fifty-nine, although it should be 
said that the founder always retained full con- 
trol of the policy of the paper so long as he 
lived. A very remarkable man followed Mr. Allen, 
a man with a great genius for engineering and a 
brilliant pen, Zerah Colburn. Much of the fame which 
the paper won was due to the lucidity and originality 
of his thought, to his incisive style, and to the courage 
of his criticism. At that time clear and fearless exami- 
nation of the thousand and one schemes which were 
put before a public greedy to take part in engineering 
enterprises, but wholly ignorant of science, was abso- 
lutely needed. Zerah Colburn, through the columns 
of THe ENGINEER, did much to check foolhardy 
enterprise. To give scope for his particular talent 
he introduced the leading article into technical litera- 
ture, and it has remained one of the characteristic 
features of this paper. But Colburn was a genius, 
and a genius, as every one knows, has his eccentri- 
cities. A genius is not an easy man to handle, not 
easy to get on with. After a few years it became 
evident that the editorship could not be left in his 
hands, and towards the end of 1864 a change was 
made. A young Irishman, whose letters on various 
engineering subjects had attracted attention was 
offered, and accepted, the chair. 
was Vaughan Pendred, who edited the paper for 
about forty years, and whose death after a connection 
which he retained up to the end, we had to lament on 
October 12th last year. He retired with advancing 
age in 1904 in favour of his son. 

One of the causes—probably the greatest of the 
causes—that made for the success of THE ENGINEER, 
and which enables it to maintain its position in the 
face of een competition, is the fact that it is written 
now, and always has been, by experts in the subjects 
with which they deal. There has always been as 
little as possible of ordinary newspaper writing in 
its columns—writing, we mean, by men who have 
made temporary acquaintance with a specified sub- 
ject for the purpose of writing about it. The object 
of successive editors has been to secure the help of 
men who had attained eminence in their profession. 
Men of the standing of Fairbairn, Bridges Adams, 
Robert Mallet, Oliver Lodge, Walter Browne, William 
Anderson, Rankine, Orde Browne, W. H. White, and 
Sauvage, have written for it in the past, and men of 
equal eminence, whom since they are living, we shall 
not name, are writing for it to-day. 

Another thing that won for the paper its position 
was the standard that it established for illustrations 
and printing. We must be allowed upon this ex- 
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which have worked for THe ENGINEER almost from 
the beginning—George Reveirs and Sons, its printers, 
and John Swain and Son, its engravers. The devo- 
tion they have shown to its interests are amongst 
the things we cherish. Without the friendly help 
they have always given ungrudgingly the paper would 
not be what it is. In this connection we may be 
permitted to mention an innovation which Mr. 
Vaughan Pendred introduced. In the early days of 
the paper reliance for illustrations was placed almost 
entirely on patent specifications, beautifully pro- 
duced as shaded woodcuts, but Mr. Pendred held 
that it would be better to represent the current prac- 
tice of the day, and he induced manufacturers to let 
him publish actual drawings of their productions. 
These were at first given as ordinary plates, but going 
a step further, after much trouble and wearisome 
experiments, a tracing paper ‘which could be printed 
upon, and which did not fire readily by spontaneous 
combustion when stacked at the printers, was dis- 
covered. On this paper working drawings were pub- 
lished. Their popularity was unbounded, and they 
held their position until blue prints took the place 
of tracings in engineering works and offices. 

We may add, in conclusion of this little historical 
sketch, that THe ENGINEER was first published in 
the Strand—at No. 301, long since disappeared— 
while the editor’s office was in Bucklersbury. Then 
for many years all the offices were at 163, Strand. 
In 1890 a removal was made to a big, but old, build- 
ing in Norfolk-street, Strand, which after some years 
was pulled down and rebuilt, and is still the home of 
the paper. 

After this brief note about ourselves, we think it 
will not be without interest to turn over some of the 
early volumes of THE ENGINEER and contrast the 
engineering of the fifties and sixties with the engineer- 
ing of to-day. It must be recalled that this paper has 
seen and recorded practically the whole life of modern 
mechanical engineering. It came into being at a 
time when the railway movement had settled down 
to steady progression after the mania of 1846, and, as 
is well known, the railways gave an impetus to that 
trade which the invention of the steam engine had 
begun. Let us then look first at the railways. They 
began, of course, with the famous Rainhill Trials of 
1829 and the opening in the following year of the 
Liverpool and Manchester Railway. The Stockton 
and Darlington came into service five years before, 
but, as it did not carry passengers, it is not, in nearly . 
so marked a degree, the starting-point of railway 
history. In thirty-seven the London and Birming- 
ham and the Grand Junction were opened for traffic. 
In the following year a section of the Lancashire and 
Yorkshire, part of the London and South-Western— 
at that time London and Southampton—part of the 
Great Western, and the remainder of the London and 
Birmingham were all opened. Passing over other 
events, we come to the completion of the connection 
between London and Brighton in 1841, the opening 


| of part of the North British Railway in *46, of the 


Caledonian in ’47, and the completion of the connec- 
tion between Edinburgh and London in *48. In ’50 
the Glasgow and South-Western was completed for 
service as far as Carlisle ; in °51 the Cork, Bandon and 
South Coast Railway began to carry traffic; the 
London, Tilbury and Southend and the Great 
Northern of Scotland followed in *54; and in ’55 the 
Inverness and Nairn was opened. That brings us 
to the year 1856, when THE ENGINEER takes up the 
history. Many of the great lines, which are 
amalgamations of smaller companies, had been in- 
corporated in the interval—the Midland for example, 
in °44, and the London and North-Western in *46. 
In 1860 there were in the whole of the United King- 
dom about 10,500 miles of line open for traffic, 
and about six thousand locomotives ; to-day there 
are about 24,000 miles, and over 22,800 engines— 
nearly a locomotive per mile. The lines have 
much more than doubled, but the goods traffic has 
increased more than five and a-half times and the 
passenger traffic more than eight times. This great 
increase has meant not only denser traffic, but much 
heavier trains, and engines ever becoming more and 
more powerful. Many railways have, of course, 
doubled, trebled, and quadrupled parts of their 
tracks sirce 1860. Let us look at a few locomotive; 
of the period. On the Great Northern—formed by 
the amalgamation of the London and York and the 
Direct. Northern, and opened throughout in 1850— 
Mr. Archibald Sturrock was locomotive superintendent. 
The single driving wheel of large diameter was in 
general favour for express passenger engines, whilst 
the goods were four-coupled. The most remarkable 
engine of the day belonging to the company was 
No. 215, a solitary representative, built to show that 
Edinburgh could be reached in eight hours from 
King’s Cross. It had a single pair of driving wheels 
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four-wheel bogie. In working order it weighed 
37} tons, and it hauled a six-wheeled tender weighing 
33 tons and carrying 2500 gallons of water. The 
cylinders were 17in. by 24in., and the total heating 
surface over 1700 square feet. This was an engine 
well in advance of its time, but it did not entirely 
fulfil expectations, and in 1870 it was broken up— 
seventeen years after it began running. A more 
typical class was constituted by a dozen engines 
built to Mr. Sturrock’s design in 1860, and numbered 
229 to 240. They had 7ft. single drivers, 17in. by 
22in. cylinders, 1060 square feet of heating surface, 
and weighed 34 tons 12 cwt. They are fine examples 
of the locomotives of the period. We must not forget 
to mention Mr. Sturrock’s steam tenders, of which 
quite a number was built. They were designed with 
the object of utilising the adhesion of the tender. 
In a six-wheeled tender a pair of cylinders drove the 
middle axle, the other two being coupled. Steam 
was supplied by the main boiler. The tenders were 
found to be uneconomical, and were ultimately given 
up. The exhaust was condensed in the tenders so 
that we get an early example of feed heating in these 
engines. We may takeas the most typical of modern 
Great Northern engines those known as Class Cl of 
1910. They are 44~-2’s, and weigh nearly sixty- 
nine and a-half tons in running order. They draw 
six-wheeled tenders, weighing over forty-three tons. 
The cylinders are 20in. by 24in., placed outside, 
and connected to the trailing drivers. The total 
heating surface is 2027 square feet, and there is a 
superheater of 570 square feet. The working pres- 
sure is 170 lb. 

In the same year that THE ENGINEER came into 
being Mr. Ramsbottom replaced Mr. Trevithick at 
Crewe, and added several notable engines to the list 
of the London and North-Western Railway. We 
may take as a good example the single driver expresses 
—‘ Lady of the Lake ” class—he turned out in 62. 
They had a pair of 7ft. 7}in. driving wheels, a pair of 
trailing wheels 3ft. 7}in. diameter, and a pair of leading 
wheels of the same size. The cylinders, outside, 
were l6in. by 24in., the pressure 120]b., the total 
heating surface 1000 square feet, and the weight in 
running order 27 tons. Following these Ramsbottom 
designed two four-coupled engines—the Samson in 
63 and the Newton in ’66. The latter weighed 
nearly 30 tons on three axles, and had inside cylinders 
l7in. by 24in. It is interesting to contrast these 
engines with the latest engine turned out by Mr. 
Bowen Cooke—the Sir Gilbert Claughton, fully 
described and illustrated in recent issues. It weighs 
77 tons 15 cwt., and 117 tons with its tender, has 
1818 square feet of heating surface and four high- 
pressure cylinders 16in. diameter by 26in. stroke. 
It has six-coupled wheels 6ft. 9in. diameter, and the 
total wheel base of the engine is 29ft., or nearly 
twice that of the Lady of the Lake. 

The engines of the Great Western in the fifties and 
sixties are hardly comparable with modern engines, 
because they were all built for the 7ft. gauge. Many 
of them were designed by Gooch, who retired in ’64. 
A great many experiments in design were being 
made, and many single drivers, four-coupled and s‘x- 
coupled engines were running. In 1847 the Iron Duke 
—a very handsome engine with single 7ft. drivers—was 
built; in °55 came the Lalla Rookh, with a pair 
of coupled drivers of the same diameter (7ft.) and two 
pairs of leading wheels 4ft. 3in. diameter. She 
weighed over 36} tons, and had a total heating surface 
of 1574 square feet. Her cylinders were I7in. by 
24in., and were, of course, inside. She was the 
heaviest engine of the period. Speeds of 60 miles 
an hour were regularly run on the Great Western at 
that time. The biggest engine belonging to the 
company now is the Great Bear, which turns the scale 
at 97 tons; but the comparison with the Queens 
is more just. These are six-coupled bogie engines, 
with four 14}in. by 26in. cylinders, six 84in. coupled 
wheels, 1754 square feet of heating surface, 287 square 
feet of superheater surface, a pressure of 225 lb., 
and a total weight of 75 tons—roughly double that 
of the broad-gauge engine of Goo-h’s day. 

We might multiply examples by contrasting the 
locomotives of the ’60’s owned by other companies 
with the locomotives of to-day, but they would all 
show practically the same fact, that coupled drivers 
have altogether driven out the single drivers, and that 
total weights are about twice what they were. The 
heating surface has not increased so rapidly. The 
feature of the present day which distinguishes the 
locomotive from its forbears almosc more than any- 
thing else, is the almost universal employment of 
superheat—Trevithick, a hundred years or so ago, 
was the pioneer of superheated steam, but it never 
came into use—and the employment of compound- 
ing. The whole history of locomotive develop- 
ment may be found in the columns of this paper, 
which has not only followed contemporary progress, 








but in a remarkable series of articles which began in 
1879 and was continued intermittently for many 
years, the stories of old engines were collected. 
The series is called *‘ Links in the History of the 
Locomotive.” 

As we have not set out to review the whole of 
progress since 1856, but rather to contrast the most 
remarkable examples of engineering in the fifties 
and early sixties with those of to-day, we shall now 
leave locomotives and glance at a few ships of that 
time. The Great Eastern and the Warrior stand out 
far ahead of all others. The Warrior was the first of our 
armour-clads ; the Great Eastern for many years the 
greatest of ships. Weshall briefly recall the early history 
of the later, but shall take one or two other examples 
as more truly typical of the period. Before doing so 
it will be of interest to note the progress of steamships 
as shown by numbers and tonnage in fifty years. 
It must be recalled that the centenary of steam pro- 
pulsion has only just passed and that we are dealing 
only with the second half of the hundred years that 
have elapsed. We give below a table very kindly 
drawn up for us by Lloyd’s Register, from infor- 
mation on the subject published by the Government, 
which shows at once the progress made by the nations 
of the world. In 1860 the net steamship tonnage of 
the world was less than seven hundred thousand ; 
fifty years later it was nearly twenty-four million. 
The increase in the second fifty years was thirty- 
three times as great as the increase in the first 
fifty years. Later Government statistics than 1910 
are not yet available, but from the tables in Lloyd’s 
Register for 1913 we learn that the total net ton- 
nage of the world is now nearly twenty-five 
million and the total gross tonnage over forty and 
a-half million. Wonderful as the development of 
railways has been, it is more than equalled by the 
progress of steam shipping. 

Steam Tonnage on the Various National Registers in the Years 


1860 and 1910 respectively. (As Extracted from Information 
Published on the Subject by the British Government.) 








Country. Tonnage. 
1860. 1910. 
United Kingdom .. 454,327 - 10,442,719 
British Possessions 45,817 926,399 
British Empire .. .. .. 500,144 .. 11,369,118 
Russia (including Finland) .. .. = om 535,040 
DN oe ae hes Sb ae ee —_ ie 897,440 
Sweden pees Shes — . 596,763 
Denmark co) Sm) oe — 415,496 
Hamburg and Bremen.. 18,667 2,053,930 
Total German Empire .. —_ 2,396,733 
on, eee 10,132 488,339 
Belgium .. 4,254 187,730 
France ae ee 68,025 815,567 
as. bs ioe as be. . as —_ 70,193 
OE TE se Cee am 744,517 
ME ee oe. 5c I nck daken ee 631,252* 
Austria-Hungary .. .. .. .. - 477,616 
SSS ae ees —- 301,785 
United States (registered for over- 
sea foreign trade) is Saw CORO. ss 556,977 
China ie te, os. ae) ae _— se 88,888 
ee er ee — 1,233,785 
Total 698,518 - 23,861,169 


All tonnages are given as net except those specially marked 
with a dagger (tf), in which cases the figures represent gross tons. 


* The latest figures published for Italy are those for 1909. 


The Great Eastern was the last of the three “ great ”’ 
ships designed by Brunel. The first was the Great 
Western, 236ft. long, completed in ’38 ; the second the 
Great Britain, launched in °43, the first of large iron 
ships. The Great Eastern was laid down in 1854. 
She was for many years one of the wonders of the 
world and our earlier volumes are full of notes about 
her. Her launch was looked forward to with the 
keenest excitement and a magnificent spectacle was 
anticipated. Indeed, expectation ran so high that 
Brunel had to warn the public that it would not be 
like other launches, and would hardly present the 
spectacular effects expected. An almost forgotten 
letter of his, which appeared in our issue, October 30th, 
1857, is worth quoting. 

18, Duke-street, Westminster, October 23rd. 

Gentlemen,—The difficulty of replying to the numerous in- 
quiries made respecting the period at which the ship will be 
launched, seems to render it desirable that some means should 
be taken of giving the information generally that it may be uncer- 
tain up to the end of next week whether the ship will be launched 
on the 3rd proximo or the 2nd of December, and also of correct- 
ing the erroneous impressions which exist as to the nature of 
the operation, which can only lead to the disappointment 
of those who anticipate a display on an unusually large scale of 
that which is a beautiful spectacle with ships of ordinary dimen- 
sions. 

As regards the period of the launch, I have for some time past 
calculated upon being ready by the first tides of next month ; 
and, by the unwearied exertions of those on whose assistance I 
have depended, with the advantage of unusually fine weather, the 
principal works required are so far advanced that there seems 
every prospect of success ; but a change in the weather is threat- 
ening, the time remaining is short, and comparatively small 
causes may create such delay as to render it more prudent, if 
not unavoidable, to postpone the operation until the following 
available tide—namely, that of December 2nd—as no mere 
desire to launch on the day supposed to have been fixed will 
induce me to hurry an operation of such importance, or to omit 
the precaution of a careful and deliberate examination of all the 
parts of the arrangements, after all the principal works of 
preparation shall have been completed. Should such post- 
ponement prove necessary, or be adopted from prudence, 
everything having been now prepared, the launch will be on 





December 2nd. As regards the nature of the operation, it has 
frequently been stated, but it seems necessary to repeat jt 
that the ship will not be “launched ” in the ordinary sense of 
the term, but merely lowered or drawn down to low-water mark 
to be thence floated off by a slow and laborious operation. 
requiring two and possibly three tides, and very probably 
effected partly in the night, and at no one time offering any 
particularly interesting spectacle, or even the excitement of 


risk, as I am happy to feel that, even assuming accidents to 
occur, or miscalculations to have been made rendering the opera. 
tion unsuccessful, the ship may stop halfway down, or not move 
at all, more power or other remedies may have to be applied 
but no injury to the ship can result from any failure in the 


course of proceeding in this mode of launching. 
1 am, Gentlemen, your obedient servant, 
I. K. Brunet, 


To the Directors of the Eastern Steam 
Navigation Company. 

But the disappointment was even greater than 
Brunel foretold, for the first attempt to launch the 
leviathan, on November 30th, 1857, was a failure. The 
causes were discussed at length and with severe 
criticism in a long leading article in THE ENGINEER 
a few days later. It was not till the last day of the 
following January that the Great Eastern was actually 
floated, and not till 1859 that she first went to sea, 
Her subsequent history may all be found in our 
columns. It is melancholy enough when the glory 
that preceded it is recalled, but she was a wonderful 
ship, and even to this day naval architects look to 
her for lessons in their craft. ‘‘ In structure,” said 
Sir William White, in his famous presidential address 


to the Institution of Civil Engineers, “the Creat 
Eastern was not merely a marvel considering the date 
of her construction, but is still, in my judgment, a 


most fruitful and suggestive field of study.” 

But the leviathan of the sixties was far less typical 
of her period than are the leviathans of to-day of 
theirs. The Olympic, the Gigantic, the Imperator 
mark only steps forward in progress, the Great 
Eastern was a leap—a leap largely in the dark. 
To contrast her with ships of the present would not 
be fair to the twentieth century. Let us then take 
a more characteristic vessel—the Persia, the twenty- 
seventh steamer built by the Cunard Company. 
In the third number of THE ENGINEER we read con- 
cerning her: “This magnificent vessel, without 
doubt the most complete specimen of marine engineer- 
ing which has been produced on the Clyde, is now 
finally afloat. She made her trial trip on the &th 
inst. [January, 1856], and after a pleasure cruise on 
the 9th, left the Clyde for the Mersey on the same 
evening.” The Persia was 360ft. long on the water- 
line, her tonnage was 3600; she was propelled by 
paddlewheels 40ft. in diameter, and driven by engines 
of 1000 nominal horse-power—about one-fourth of 
her actual power. “ The engines are on the side 
lever principle, substantial beyond all chance of 
ordinary accident, and finished in a style which more 
than satisfies the requirements of first-class work- 
manship. The boilers are tubular, eight in number, 
placed fore and aft in line (and not across the ship), 
four in each set, and therefore two funnels.” ‘ On 
her trial trip, with 21 1b. steam (total) her paddle 
wheels made from 17? to 18 revolutions per minute ; 
her speed through the water was then 184 statute 
miles per hour. No tide.” She was built and 
engined by Robert Napier and Sons, of Glasgow. 
She had seven water-tight compartments which “ in 
the event of accident to the hull, are themselves of 
sufficient capacity to float the ship.” There was 
sleeping accommodation for 260 passengers in well- 
ventilated cabins. In a great deck-house there was 
a dining saloon 60ft. long, 20ft. wide and &ft. high, 
well lighted by plate glass windows. “ Altogether, 
the accommodations are on a scale commensurate 
with the magnitude and destination of the vessel ; 
and in luxurious elegance and substantial conveni- 
ence her apartments are not excelled on land.” 
She was indeed the first of the floating hotels. She 
made the passage between New York and Liverpool 
in a little over nine days. 

Side by side with the Persia let us place the 
Olympic. She is 882ft. 6in. long overall, dis 
places 66,000 tons and is propelled by three 
screws, the two on the wings driven by four- 
cylinder triple-expansion engines, and the central 
one by a low-pressure turbine receiving the exhaust 
from the engines. A combined horse-power of 45,000 
—ahbout eleven times that of the Persia—is developed. 
She has twenty-nine boilers, working at 215 Ib. per 
square inch. The funnels, four in number, are 
eliptical, 24ft. 6in. by 19ft., and their tops are no 
less than 160ft. above the fire-bars. She carries 
altogether 2600 passengers, and the crew numbers 
860. Of her internal arrangements for the comfort 
of travellers it is unnecessary to speak to modern 
readers, As regards speed she is an intermediate, 
and is beaten by the Mauretania and Lusitania, 
which make the passage in about 44 days. These 
vessels are 785ft. long, displace 43,000 tons and are 
propelled by four screws driven by turbines totalling 
nearly 70,000 horse-power. It is useless to pursue 
the comparison ; the enormous strides made by ship 
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construction in less than sixty years are made obvious 
by the few broad facts we have given. 

“We must not, however, leave passenger ships without 
an allusion to cross-channel steamers. The import- 
ance of these services is not less than of those to 
America, India or Australia, and of the famous little 
vessels that have built them up this country may well 
be proud. Their history was told in a series of articles 
we published in the fuur volumes of the years 1901] 
and 1902. The most notable channel steamers of 
the early ’60’s were the Samphires, which ran between 
Calais and Dover. They were amongst the earliest, 
if not the earliest, steel ships. They were 190ft. 
long, displaced 340 tons, had paddle engines of 1000 
horse-powerand made about 17 knots. Another famous 
family of ships was composed of the Ulster, Leinster, 
Connaught and Munster, of the Holyhead and Kings- 
town route to Ireland. They also were paddle boats 
and did their 17? knots in nearly all weather. They 
were 328ft. long, displaced 1900 tons and had oscillat- 
ing engines that developed over 4000 horse-power. 
Altogether, very remarkable vessels for their time. 
Recent Channel steamers are propelled by turbines and 
on the longer passages, connected with the Lancashire 
and Yorkshire, London and South-Western and 
Great Eastern railways, for example, are built like 
miniature liners. The latest addition to Irish Channel 
steamers is the Greenore of the London and North- 
Western Railway Company. She runs_ between 
Holyhead and Greenore at a speed of about 21 knots, 
taking 3 hours and 20 minutes for the service. She 
has three screws driven by Parsons turbines and five 
Babeock and Willcox boilers. She was built by 
Cammell, Laird and Co., Limited, last year. Her 
length is 305ft. On the Dover-Calais service the 
latest steamers are the Riviera and Engadine, built 
by William Denny and Brothers. They also are 
propelled by three turbine-driven screws and have 
water-tube boilers. They reach over 23 knots at 
full power. They are 315ft. long—13ft. less than the 
Leinster and her sisters, but a great deal larger than 
the Samphires. Of larger Channel steamers, we may 
mention the Duke of Cumberland, owned by the 
Lancashire and Yorkshire and the London and North- 
Western railways, and plying between England and 
Ireland. She is over 330ft. long, is propelled by three 
turbines and runs at 20} knots. She is a liner in 
little. The Hantonia and Normannia, of the London 
and South-Western Railway, though they are some- 
what smaller, must be mentioned because they were 
the first passenger vessels to be fitted with geared 
turbines. It is worth recalling in this connection 
that the Great Britain of 1843, mentioned above, 
also had a geared propeller, but in her case the object 
was to increase, not to reduce the number of revolu- 
tions. In her case the engines made 18 revolutions, 
and the screw shaft,53. The gearing was a chain 
drive, and the sprocket wheels had wooden teeth. 
Direct spur drive was used in other ships, the Simla, 
for example. These few notes on passenger ships must 
suffice to indicate the changes which have taken place 
since the fifties. The subject is full of fascination, 
but we must not let ourselves be led away by it or 
we shall exceed our allotted space. Step by step the 
progress may be followed in our columns, and many 
a volume has been written about it. 

Not less attractive is the story of warship develop- 
ment which THe EnGiNEER has followed from the 
time when the bulwarks of Britain were still of oak 
and when steam was looked on with doubt and dis- 
favour, through the period of iron and steel, and 
from sails to paddles, from one screw to four. It has 
seen all the changes from the beautiful paddle 
engines and horizontal and inclined screw engines of 
Maudslay, Penn, Napier, and others, through the 
great vertical engines, to the triumph of the turbine. 
It has watched the battle of the boilers, the gradual 
increase in steam pressures, the introduction of forced 
draught, and the second coming of superheat. The 
rise and development of torpedo craft from the time 
when a few men took their lives in their hands and 
charged opposing ships with a canister of explosive 
fixed on the end of a long pole, has ail passed since 
Tae ENGINEER came into being. The history of the 
submarine may be followed in its pages. It has 
watched step by step the rise and progress of ordnance 
from the 32-pounder smooth bores to the 134 and 15in. 
rifled ordnance of to-day, and has witnessed one by one 
the various attempts to make the armour better than 
the gun. There is no item—until we come to the 
present, when a questionable policy forbids the 
circulation of information—in the story of warships, 
battleships, cruisers, torpedo destroyers, torpedo 
hoats, submarines, their engines, their armour, 
their ordnance, which has not been dealt with in 
our pages.” It is a record of which we are proud. 

l'o give our readers an idea of the state of warship 
building at the time THz ENGINEER was established 
we cannot do better than quote Sir William White :— 





The screw three-deckers built in 1855-59 were splendid 
specimens of what could be accomplished with wood as the 
principal material for construction, and embodied not merely 
the accumulated experience of centuries in hulls, rigging, equip- 
ment, and armament, but that of nearly half a century of marine 
engineering. The Victoria, launched in November, 1859, 
was 260ft. long, 60ft. broad, had a mean draught of 26ft. 3in., 
and an extreme draught of nearly 28ft. Her displacement 
was about 7000 tons, her engines developed 4200 horse-power, 
with a corresponding speed of about 12} knots. She had a full 
sailing equipment, the sails aggregating 31,000 square feet in 
area. The funnel could be lowered, and the screw could be 
lifted out of water when the ship was under sail. Her armament 
consisted of 121 guns, mounted on three gun decks and an upper 
deck, All were smooth bores, firing spherical cast iron projec- 
tiles ; one was an 8in. 68-pounder pivot gun, weighing 95 cwt., 
sixty-two were 8in. shell guns, weighing 65 cwt. and firing 
56 lb. projectiles, and fifty-eight were 32-pounders weighing 
56 ewts. All except the pivot gun were mounted on wooden 
truck carriages. How small had been the advance in naval 
gunnery will be seen from the statement that in the ships of 
Queen Elizabeth’s reign there were guns of 8in. to 8}in. calibre 
discharging projectiles weighing 60 lb. to 661lb. There were, 
of course, many features in the later weapons giving them 
superiority over the earlier, and the 8in. shell gun indicated a 
new departure. But in essentials of guns, mountings, and pro- 
jectiles there had been no great change in nearly three hundred 
years. The cost of the Victoria was £217,000, nearly one-third 
of that amount being expended on machinery. 

To understand the change that took place in the 
late fifties the political state of Europe at the time 
must be recalled. There were wars, and rumours of 
wars, in all quarters, and this country suffered its full 
share of trouble. Towards the end of 754 the allies 
landed in the Crimea, and a war which brought 
obloquy on British administration, shame to many 
generals, and honour to our soldiers of the line, began. 
It did not end till 1856. We learnt from it much 
regarding the futility of our land ordnance—it is 
recorded that outside the walls of Sebastopol 
round shot lay so thick that they formed step- 
ping stones round the works—whilst the destruc- 
tion of the Turkish fleet at Sinope showed 
the need of armoured ships. The construction of 
many armoured floating batteries, some of which took 
part in the bombardment of Sebastopol, proved the 
value of armour. No sooner was the war in the 
Crimea ended than an outbreak occurred in Persia, 
and was immediately followed by the mutiny in India, 
which seemed for a time to shake our grasp upon that 
new empire. In ’58 the mutiny was quelled, and the 
authority of the Queen restored. Then came the 
Orsini affair and war with France appeared so immin- 
ent that feverish preparations were made. It was 
avoided by the happy fact that France and England 
found themselves obliged to unite for the punishment 
of China, which had insulted them. From this 
outline it will be seen that from ’54 to *58 Great 
Britain was always at war, and the awakened interest 
in war material will be understood. 

We shall speak presently of the development 
of ordnance which sprang, in a great measure, 
from the experiments of Whitworth with rifled 
muskets, and was carried forward by Armstrong. 
For the moment our interest is in the Warrior, the fore- 
runner of the Dreadnought. The Warrior was as 
much ahead of her times as the Great Eastern and 
the same minds conceived both ships. The influence 
of Brunel and J. Scott Russel are plainly visible in 
her. We have seen that the floating forts of 
Sebastopol led people to think of armoured ships, 
but the Admiralty was apathetic. Even unarmoured 
ships of iron were looked upon with dislike and 
suspicion, and only made their way in the face of oppo- 
sition. The failure of our supplies of oak was a more 
active cause in their ultimate triumph than recogni- 
tion of their merits. On the Continent Napoleon III. 
was taking a larger view. Dupy de Lome had 
designed a method of armouring, and in 1858 a 
wooden frigate was cut down and converted into 
the ironclad La Gloire. She was a ship of the size 
general at the period, about 240ft. long. She had a 
single screw and her maximum speed was 12 knots, 
and was sheathed in iron armour from end to end. 
Three other vessels were similarly treated. The 
construction of these ships created such an impression 
that the hands of the Admiralty were practically forced 
and the building of four “‘iron-cased ” ships was decided 
upon. These were the Warrior, built by the Thames 
Shipbuilding Company (Ditchburn and Mare) and 
launched on December 29th, 1860; the Black Prince, 
Napier and Sons, launched February 27th, 1861 ; the 
Resistance, Westwood, Baillie and Co., launched 
April 11th, 1861 ; and the Defence, Palmer Brothers, 
launched April 24th, 1861. They were all from designs 
by Sir Isaac Watts, the chief naval constructor of the 
time. Our volumes for 1861 teem with references 
to the progress of the Warrior and with articles, often 
critical, upon her. It is clear that at that time we 
were much impressed by the rapid progress of artillery, 
and looked with much doubt upon the value of armour. 
An extract or two from our pages will not, we think, 
be without interest. On June 2Ist, after quoting 
some examples of ordnance of the time and, with 
prophetic foresight, foretelling the ultimate triumph 
of the Longridge wire-wound gun, now used exclu- 
sively in our Navy and recently adopted finally in 





America, we went on to say: “ Against such ord- 
nance ’—300 lb. or 400]b. projectiles, then only 
dreamed of—‘“ no practicable iron armour, however 
thick would have any chance of resistance. For by 
the time we had begun to use iron slabs a foot thick 
upon the sides of our fighting ships the absurdity of 
the whole system would become apparent. Les 
Gloires, Warriors, and Black Princes must, at the rate 
at which the art-of gunnery is now progressing, 
soon become obsolete, and Jack Tars will await the 
enemy’s fire behind either wooden walls or gunwale 
strakes of din. or #in. iron. The forged 
slabs and the medieval fighting suit will yet repose 
together among the relics of the past, condemned 
alike for their worthlessness before the terrible 
energy of modern ‘bolts,’ more potent than any 
ever darted from high Olympus—the throne of 
Jove himself.” Our leader writer of that day was 
mistaken, for he did not foresee, he could not foresee, 
that years later a new armour that would, for the 
time, beat the gun would be discovered, but we may 
forgive him, if for no other reason for the energy 
of the language in which he expresses his views. 
He held, too, that speed and gun power were 
better than protection. Even to-day there are many 
who hold that opinion. 

The Warrior— iron-cased frigate ”—was launched 
from Blackwall, as already said, on December 29th. 
1860. The dog shores were knocked away at 2.30, 
but for half-an-hour the vessel refused to move. 
She was started by screws and other mechanical 
forces, and was finally assisted down the ways by 
tugs. At exactly 3 o'clock she was afloat. Her 
launching weight was 4450 tons, a weight which was 
practically doubled before she was ready for sea. 
She had fine lines and looked more like a yacht than 
a warship. Her extreme length was 420ft., between 
perpendiculars 380ft., her extreme breadth 58ft. 
and her extreme depth 42ft. She was square rigged 
on three masts, like an 80-gun ship. Her armament 
appears to have been varied from time to time. At 
first it was 26 guns on the main deck behind armour, 
12 unprotected on the same deck, and 10 on the 
upper deck, all smooth bore 68-pounders. Later she 
carried thirty 7in. guns, four 8in—all of these 
muzzle-loading—and two 20-pounder Armstrong 
breech-loaders, and later still two 110-pounder 
rifled Armstrong pivot guns, four 40-pounder rifles 
—all these on the upper deck—and thirty-four of the 
old 68-pounders on the lower deck. It was antici- 
pated that her engines of 1250 horse-power (nominal), 
by Penn’s, would give her a speed of at least 
14 knots; under “plain sails to royals ” and 
steam she did much more, over 17 knots. She 
was made almost throughout of #in. iron plate, 
regarded as marvellous at that time, and her iron 
armour, 44in. thick, lay on a teak backing from 18in. 
to 22in. thick, the plates tongued and grooved 
together. She was a “ soft ender,” as it was feared 
that the weight of the armour fore and aft would 
make her unhandy in a seaway. She had a ram just 
below the water-line, as at that time the ram was 
deemed the best answer toarmour. Her cost was £40 
per ton—not much more, we are told, than that of 
an 80-gun wooden ship. The engines cost another 
£72,000, at £60 per horse-power. The cost of the 
ship and engines was about £300,000, her ordnance 
and stores, &c., must have brought the value to some- 
thing not very far short of half a million sterling. 
She ran her trials in October, 1861, in Stokes Bay, 
with remarkable success, the beauty of her engines 
and the smoothness with which they worked com- 
manding admiration. Her true mean speed was 
14.354 knots under steam only. Again we must 
quote a leading article of the time. It is short, and 
we give it in full as it shows us admirably the con 
dition of marine engineering at the time. 

The greatest power ever exerted by a single pair of engines 
was put forth on Thursday week in the trial of the Warrior. 
Under the enormous impulsion of 5561 indicated horse-power, 
the great ship, drawing 25ft. 6in. forward and 26ft. 5in. aft, 
attained a mean speed of 14.354 knots, which is upwards of 
one knot an hour more than was ever made by the Mersey, 
heretofore regarded as the crack frigate of the Navy. A full 
report of the Warrior’s trial trip will be found in another column, 
but we may take occasion here to say that, while most satis- 
factory, it but confirms the general accuracy of the calculations 
upon which the vessel was built and her machinery constructed. 
A comparison, indeed, of the general data applicable to large 
steamships would have enabled most engineers to predict that 
the Warrior would make between 14 and 15 knots an hour, 
and it is well that no higher speed was ever promised. In the 
case of the Great Eastern the public were disappointed by the 
non-fulfilment of a promised but impossible speed of 18 or 20 
knots, and the shortcomings of the Galway boats are still fresh 
in the minds of most of our readers. As it is, the Warrior is 
not inferior in speed to any sea-going commercial steamer in 
corresponding trim, and it can with ease overhaul any naval 
steam or sailing vessel afloat. This advantage of speed is 
obtained simply from the size and form of the ship, and by the 
allowance of proportionate power. She is, if we overlook the 
peculiarity of her armour, just like many other ships, only larger 
and having larger engines, the form being probably neither much 
better nor worse than that of several other frigates. This we 
do not say in disparagement, for, excepting in speed, we have 
both frigates and commercial steamers in plenty which are 


almost all that could be desired. One exception we must 
make, certainly, and that applies as well to the Warrior as to 
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most of the vessels in the Navy, atleast. All of our ships of war 
are great consumers of fuel, and, even apart from the expen- 
diture of money thus involved, these ships are unable to carry 
enough coal for any considerable period of continuous steaming. 
In time of war, too, it might be difficult to get coal safely to 
some of our foreign stations, and we might thus have some of 
our most important vessels practically disabled—as much so 
as if they had been knocked up in action. In none of the reports, 
published by the Admiralty, giving the particulars and per- 
formance of our vessels of war, is any mention made of the con- 
sumption of fuel, but with 20 lb. steam, inconsiderable expansion, 
and ordinary condensers, we cannot suppose the rate to be at all 
less than 4$1b. per horse-power per hour. At this rate the 
Warrior, if worked continuously at 5561 horse-power, as on her 
trial trip, would burn 268 tons of coal per day, her coal bunkers 
being thus incapable of carrying four days’ supply. Surface 
condensers, we are glad to say, are being at length introduced 
into the Navy, and we trust that they will be so well arranged 
and constructed as to work equally as well as they already do 
in a large number of commercial steamships, for when the 
authorities have once satisfied themselves on this point they 
should lose no time in fitting surface condensers to the Warrior, 
a ship which, of all others, most needs them. Taking the actual 
saving from not blowing off the boiler, and considering the greater 
evaporative power of boilers which, supplied with distilled water, 
are unaffected by scale, and considering also that any saving 
of coal must, in itself, remove by so much the evils resulting 
from “‘forecing”’’ the boilers, we may fairly suppose that the 
introduction of surface condensers into the Warrior alone would 
save 20 per cent. of her present consumption of coal. Even this 
would be a saving of more than 50 tons daily when steaming at 
full power. As for high-pressure steam, some of our engineers 
really appear to be making a mess of it, and we do not know 
how much the introduction of high-pressure condensing engines 
will be retarded in consequence of the failures which have 
resulted in practice with unreliable high-pressure boilers. We 
do not refer to failure by explosion, for in that respect most of 
the modern class of high-pressure boilers, with smal] and numer- 
ous water spaces, are known to be less dangerous than low- 
pressure boilers. But with some of these high-pressure boilers, 
safe enough probably against explosion, the tubes give out, and 
@ general disorganisation takes place after a short service. 
These results, we believe, to be as needless as would be the failure 
of new boilers of the ordinary kind. Locomotive boilers, 
exposed as they are to constant strains and jolts, carry 120 lb. 
steam regularly, and, if necessary, continuously. With all the 
prospective advantages to be derived from the expansive work- 
ing of high-pressure steam it does not seem reasonable that we 
are to forego them from the sole want of a reliable and proper 
boiler. This once at work an hourly consumption of but 14 lb. 
coal per horse-power is easily attainable. At this rate the 
Warrior would burn less than 90 tons of coal a day when working 
up to her full power, and her bunkers would carry coal for, say, 
ten days’ continuous steaming at this rate. In the new frigates 
it is to be hoped that some attention will be paid to economising 
the consumption of fuel. This hope is, we think, the more 
reasonable when we bear in mind that surface condensers are 
already being put in some of our ships of war, and that Messrs. 
Penn, the makers of the Warrior’s engines, have already given 
countenance to the improvement. 


The fascination of the Warrior has tempted us to 
devote far more space to her than we had intended, 
and even now before we turn to a modern warship 
some particulars of her engines must be given. 
The following table of dimensions is taken from our 
issue of April 5th, 1861 :— 


Engines. 


Number of cylinders Two 

Diameter of cylinders 112in. 

Length of stroke 4ft. 

Nominal power as 1250 horses 
Actual indicated power... .. Over 6000 horses 
Diameter of main steam pipe 32in. 


Slide valves. ae 


So sie ..6ft. long, 5ft. 6in. wide 
Length of main shaft oa t. 


Diameter of main shaft .. 20in. 
Length of screw shaft 120ft. 
Diameter of screw shaft 18in. 
Diameter of screw (Griffith’s) 24ft. Gin. 
Weight of screw TORE Fees 26 tons 
Intended number of revolutions per minute.. 50 
Boilers. 
Number = Ten 
Length of each 14ft. 
Width of each .. 10ft. 3in. 
Height of each eee ee 12ft. 4in. 
Total number of furnaces... Forty 
Number of tubes in each boiler 440 — 
Water capacity of each boiler 19 tons 


Two funnels (telescopic), each 8ft. diameter and 25ft. above deck 
Whole weight of machinery . : 890 tons 
Displacement of ship (loaded) 9000 tons 


“cc 


The engines were of the “trunk ’’ pattern, and each 
cylinder weighed 28 tons. 

It is a fact worth at least passing notice that the 
Dreadnought, laid down in 1905, forty-five years 
after the Warrior, and like her introducing new ideas 
in the design of warships, was also designed by a 
chief constructor of the name of Watts. She was the 
first of the all-big-gun ships, and though the policy 
which dictated her construction has been freely 
criticised, she must be regarded as a masterpiece 
of thought worthy of a nation which has been in the 
van of warship progress for centuries. But her 
armament is not the only thing for which she is 
remarkable. She was the first large ship of any 
country to have four propellers and the first battleship 
to be propelled by turbines. Her length is 520ft., 
her beam 82ft. and her normal displacement 17,900 
tons. Her turbines at 23,000 horse-power give her 
a speed of 21 knots, but they are capable of a 
good deal of extension, and she can probably do 
more. Her official trials were fully reported in 
Tae Encineer of October 26th, 1906, and in subse- 
quent issues. She carries ten 12in. guns in five 
twin-turrets, three on the centre line and one on each 
side. Amidships she has a belt of 11in. steel, and for- 
ward and aft belts of 6in. and 4in. respectively. 
What our critic of the Warrior would have said about 
her would be interesting to hear. She carries a boiler 
pressure of 240 lb.—more than ten times that of the 





Warrior—and her propellers make 400 revolutions 
per minute, as against the 50 or so of the Warrior. 
The design of all-big-gun ships has developed rapidly 
since her completion. The Thunderer—the last, 
possibly, of great warships to spring from the Black- 
wall yard, as the Warrior was the first—carries ten 
13.5 guns in place of 12in. guns, and they are all 
on the centre line, the second pair from the bow and 
stern firing over those fore and aft of them. She 
displaces 23,000 tons and is 5444ft. long between 
perpendiculars. Her turbines develop 27,000 horse- 
power—the Warrior’s engines developed 6000. The 
Iron Duke and her sisters are still bigger, and some of 
the battle cruisers—the Tiger now under construction 
at Clydebank—larger still. The Dreadnought prin- 
ciple of construction has been followed by all nations, 
and of her it may be said as truly as of the Warrior 
that she introduced a new era in warship design. 

From warships we turn naturally to guns. We have 
already touched upon the causes which conspired in 
the late fifties and early sixties to turn men’s attention 
to improvements in ordnance. The smooth bore 
gun, cast in iron or bronze and loaded by the muzzle, 
was the only weapon. There had been hardly any 
appreciable advance in the guns themselves ‘since 
Elizabeth’s days, and the mountings differed but 
little from those that won the Nile and Trafalgar. 
The round cast iron shot and shell were the ordinary 
projectiles, and the 68-pounder gun, weighing 95 ewt., 
was the standard weapon. The effective range was 
not more than a few hundred yards and the accuracy 
was so bad that it was more by luck than cunning 
that a target was ever struck. Though a few more 
scientific men had seen that an elongated projectile 
fired from a rifled gun would give greater range and 
precision, lulled by the long peace that followed the 
Napoleonic wars and the industrial development, the 
public and the Government gave little attention to 
war material. Hence it comes about that the rise of 
modern ordnance is contemporaneous with THE 
ENGINEER. 

We must look to the rifled musket as the prede- 
cessor of rifled ordnance. Many forms had been 
made, but in 1850 or so the Minié held the day. It 
used a lead elongated ball with a hollow base, into 
which an iron plug was driven by the explosion, 
thus forcing the walls of the projectile outwards till 
they took the rifling. This rifle replaced the Brown 
Bess to a certain extent in the British Army, 28,000 
being ordered in *51. One of its defects was that 
occasionally the iron plug was shot right through the 
lead. To get over this the Enfield bullet, with a 
wooden, in place of an iron, plug was invented in ’53. 
At the same time the rifle itself was greatly improved, 
but as it still had mechanical defects it was put into 
Whitworth’s hands for examination. In this way 
the attention of the most eminent mechanical engi- 
neer in the country was directed to the question of 
rifled ordnance. In ’54 he designed a cannon which 
was made up of a number of longitudinal segments, 
each one of which was slightly twisted. The bore 
thus became a twisted polygon. A model on a small 
scale was made and gave good results, but the inven- 
tion was allowed to drop for a time and experiments 
on the rifled musket continued. The first marked 
improvement was the increase of the rifling from one 
turn in 78in. to one turn in 20in., and the use of a pro- 
jectile about three and a half diameters long. Then 
Whitworth gave up the grooved rifling and returned 
to his twisted polygon. His rifle was submitted to 
tests in 67 and showed itself to be ten times as good 
as the Minié. It, however, was never adopted for 
service, but the small-bore Enfield with grooved 
rifling, with the number of turns and the number 
of grooves increased, replaced the original Enfield. 

This brief review of the development of the rifled 
musket brings us at once to the early days of THE 
ENGINEER and the beginning of rifled ordnance. 

The construction of big guns has now become 
almost standardised, and we hear little or nothing 
of rivalry between makers, but in the early sixties 
everyone discussed the Armstrong and the Whit- 
worth guns; and competitions between them were 
followed with keen interest. The distinction lay 
in the fact that the Armstrong gun had a grooved 
bore and loaded at the breech, whilst the Whitworth 
had an hexagonal bore and loaded at the muzzle. 
It is not our intention here to follow the controversy 
which continued for many years and the end of which 
is well known. Suffice it to say that the breech 
mechanism after a few years of popularity fell into 
some disrepute owing to accidents—which were proba- 
bly magnified—with the vent piece, and that for large 
guns it did not come into use until many years later. 
Armstrong invented shunt rifling to enable big rifled 
guns to be loaded by the muzzle. On the other hand, 
Whitworth rifling was never adopted on a large scale. 
Rather than follow the controversies over origin- 
ality of design and superiority, let us recall 











what the guns of a ship of the time were 
like, and contrast them, again as far as informa. 
tion is available, with a modern gun and its mounting 
In a paper read before the Institution of Naval 
Architects in 1899 Sir Andrew Noble described the 
state of naval gunnery at the time of the Crimean 
war. “The principal guns with which our ships 
were armed were 32-pounders. They were, we must 
admit, of very rude construction, mere blocks of cast 
iron, the sole machining spent upon them being the 
formation of the bore and the drilling of the vent, 
The velocity of the shot was about 1600 foot-seconds. 
and the energy developed in it by the charge was 
about 570 foot-tons. The carriage upon which this 
rude gun was mounted was even more rude. It wag 
made . . . entirely of wood, generally in Jater 
years of teak or mahogany. It was carried on wooden 
trucks, or sometimes the rear trucks were replaced 
by achock. The recoil was controlled by the friction 
of abnormally large wooden axles, and sometimes by 
wedges acting on the trucks, and was finally browcht 
up by the breeching by which the gun was attached 
to the vessel’s side. The elevation was fixed hy 
quoins resting on a quoin bed, and handspikes were 
used either for training or for elevating. For the 
running out blocks and tackle were gener. 
ally employed. To work with any degree of smart- 
ness such rude weapons a very strong gun’s crew was 
necessary, and, indeed, the gun and its carriage were 
absolutely surrounded by its crew.” These guns 
fired a 68 1b. shot. It may be of interest to remark 
that the cost of a round was between 23s. and 2¢s,, 
whereas a round from a modern big gun costs 
about £100, apart from wear and tear on the gun. 

This indifferent form of mounting remained in 
use till some years later, and was only gradually 
replaced by the slide. The slide was an inclined 
plane up which the gun was driven by the recoil, 
and down which it slid, mainly by its own weizht, 
to the firing position. To resist the recoil the carriage 
was made to move with friction on the slide. In 
one form the rear wheels or trucks of the carriage 
were mounted on excentric pins. By revolving these 
pins, for whieh purpose levers were provided, the 
carriage was lowered till its flat bottom rested on the 
slide. Breeching of the usual kind was used also 
to provide against the contingency of the gun being 
shot, or rather shooting itself, over the end of the 
slide. To run the gun out after recoil the excentric 
pins were again revolved and the weight being taken 
on the trucks the gun ran down the slides. These 
gun slides were, as rule, pivoted some distance in 
front of the carriage to allow for training. Elevation 
was effected partly by screws and partly by wedges. 
The guns were fired with a lanyard. 

With this we may contrast a modern naval mount- 
ing. Two big guns are as a rule carried, each is in- 
dependent of the other as far as elevation is concerned, 
but both are mounted on one turntable and must 
be trained together. The 13}in. gun is 45 calibres 
long ; weighs 78 tons; fires a projectile of 1400 lb., 
with a muzzle velocity of 2500 foot-seconds, and 
has a range of 12 miles or so. The charge is 
297 lbs. of cordite. A full round costs something like 
£100. Loading, training and elevating are all effected 
by hydraulic, mechanical or electrical means. Very 
little manual effort is required to work the gun. 
A cage ascends from the magazine bearing on an upper 
shelf the projectile and on lower shelves the cartridges 
of cordite. The breech being thrown open by power, 
an hydraulic or electrical ram drives the projectile 
into the bore ; the charges of propellant follow. The 
breech is closed again, and the gun fired electrically. 
Its recoil is arrested by an hydraulic buffer which 
brings it to rest in 3ft. or 4ft. 

We have been led away by our subject and have 
given far more space to warships and guns than we 
had intended, and we must now glance at stationary 
engines and other machinery. The turbine on land 
and sea was not known as a practicable engine for 
thirty years or so after THe ENGINEER came into 
existence. All engines were reciprocators, and the 
influence of the beam engine had not wholly departed. 
Pumping engines then, and even till much later, were 
of the Cornish type and only differed from those of 
Watt’s time in size, and in improvement of workman- 
ship. Engines for power purposes were settling 
down to horizontal and vertical types with slide valves, 
and portable engines, very like those of to-day, were 
already made. Traction engines and road locomotives 
were going through a period of experimentation and 
many curious designs resulted. We give in a Supple- 
ment a reproduction of an illustration of a Boydell 
engine shown by Mr. Chas. Burrell at the Exhibition 
of 1862. Pressures for all engines were lower than 
to-day—50 lb. was high, save on locomotives, which 
ran up to 120 lb. and over—for iron was generally 
used for boilers, though steel was coming into 
use. The double-acting high-speed engine was un- 
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known, and remained unknown, save in quite small 
sizes, till forced lubrication was introduced by Belliss 
and Morcom nearly forty years later. Inventors 
were very busy searching for rotary engines and always 
seemed on the point of success. The amount of 
ingenuity expended on that class of engine may be 
judged by anyone who studies the sketches given in 
Reuleaux’s “ Kinematics of Machinery.” Super- 
heating was on trial and was found to give about 
the economy that is given by it to-day, but the cost 
of upkeep was considered prohibitive. Hydraulic 
machinery was only beginning to come into use. The 
hydraulic press had been known for years, but not 
till Armstrong’s time were the advantages of hydraulic 
power made manifest. Workshop methods were of 
the old school. Whitworth alone had appreciated 
the value of absolute measurements, and interchange- 
ability was practically unknown. Parts had to be 
made to fit each other. Machine tools, if we omit 
automatic tools, were very similar in general outline 
to those of to-day. The lathe, the planer, the slotter, 
the shaper, the boring machine, were all in use ; the 
milling machine ‘came into general use much later. 
The copying lathe was invented, or developed, about 
this time and was regarded as a marvel. Workshops 
were much less desirable places to work in than now ; 
they were badly lighted by day and by night the 
tallow dip was the general illuminant. A few works 
had gas. Electricity used industrially was wholly 
unknown either for lighting or power purposes. 

Let us turn over a few of the early volumes of THE 
ENGINEER and look at things as they come. We 
pick up at random the first volume of 1862. It has 
the advertisements bound up with it, but it is not 
thicker than a volume without the advertisement 
pages of to-day. The relative cost of British and 
American locomotives was exciting some interest at 
the time, and we find a detailed article on the cost of 
building locomotives in America. From an editorial 
article, in an earlier humber, we learn that an American 
22-ton locomotive cost £1600 to £1800, whilst an 
English engine of the same weight cost £2600. An 
excellent woodcut shows a locomotive built at Ivry 
to M. Camille Polonceau’s design for the Paris and 
Orleans Railway. It was our practice then, as it still 
is, to review in the first issue of each year the engineer- 
ing progress of the preceding twelve months. Accord- 
ingly in this volume, the first of 1862, we find an 
annual article on 1861. One or two quotations will 
be read with interest. ‘‘ The year 1861, we believe, 
forms an era in marine engine reform, substantial 
success having been already obtained in a path in 
which much further progress remains to be made. 
During last year surface condensers were not only 
generally re-introduced—for they were in use to some 
extent upwards of twenty years ago—into the com- 
mercial steam marine, but also, in one or two instances, 
into our vessels of war.” “ The use of steam jackets 
is becoming general.” ‘“‘Superheating is still in 
favour, and affords a proof of how much waste heat 
escapes from all our boilers.” ‘‘A scheme has been 
broached in the last year for supplying London with 
water direct from Wales, a scheme which out- 
Myddleton’s Myddleton himself.” The bridge at 
Westminster, we are told, “ is now almost completed, 
and already have plans been adopted for the erection 
of a grand bridge at Blackfriars, the central span to 
be 280ft. wide with only 22ft. rise.” ‘In modern 
bridging it is remarkable to perceive how completely 
iron is taking the place of stone, even for great metro- 
politan bridges like those at Westminster and Black- 
friars.” “‘ The past has been a discouraging year to 
ironmasters. A year ago there were 572 furnaces in 
blast, out of 839 in the kingdom. Six months ago 
the number in blast had fallen to 524, out of 882 in 
all.” “ The telegraphic achievement of the year has 
been the successful submersion of the Malta and Alex- 
andria cable.” These brief quotations help us to 
form a picture of the times. 

In a later number we find reference made to 
Wenham’s patent for superheating steam between 
high and low-pressure cylinders, an invention that 
was revived some years ago by Schmidt, and which is 
how proposed for turbines. On January 31st a 
leading article gave some figures for steam engine 
consumption which are interesting. ‘‘ In one case 

a condensing and a high-pressure engine, 
compounded together, and worked by steam at a 
pressure of 40 lb. per square inch in the boiler, gave 
an hourly indicated horse-power with but 2.7 lb. 
coal. In another case, a similar combination of 
engines working up to 140 indicated horse-power and 
With 64 1b. steam in the boiler consumed 3.6 lb. coal 
per horse-power per hour.” Other condensing engines 
of 367 and 339 horse-power used 3.7 1b. of coal. 
These are probably record figures for the time, for 
6 Ib. appears to have been common in Manchester. 
We have advanced since then, and we expect record 
figures not much exceeding 1 Ib. and ordinary figures 





not much exceeding 2lb. Sellers variable speed 
friction gear, which is now well known, is described 
on February 7th, 1862. In the same issue Nathaniel 
Barnaby discusses iron-cased ships, and Macquorn 
Rankine deals with the resistance of ships, both in 
letters to the editor. Some curious figures of relative 
costs are found in a leading article in the following 
week. “A _ first-class Cornish pumping engine, 
capable of exerting 375 effective horse-power in regular 
work, costs £14,000,” a locomotive of the same power 
costs only £2500. On February 28th we find the 
question of the marine engines of the Navy handled by 
a leader writer. He does not like the “ trunk” 
engine, and looks, not unnaturally, with disfavour on 
a piston diameter of 9ft. 4in. with a stroke of 4ft. 
Less than twofold expansion of steam at 20 lb. seems 
to him bad, and he regrets that jackets and superheat- 
ing are not used. But he is full of praise for Penn’s 
workmanship. “The Messrs. Penn’s castings are 
superb, being made, as they are, from choice qualities 
of pig iron, and to an unusual extent moulded in 
loam, and by moulders whose command of the trowel 
and sleeker and whose judgment in the management 
of facing sand are admirable.” It is pleasant to read 
this tribute to good moulding, an art which is too 
little recognised nowadays. But we see in the little 
quotation more than that. We can picture the old 
workshop, Messrs. Penn’s direct interest in their work- 
people, and the personal pride, amounting to affection, 
that the men themselves took in the work of their 
hands. Alas, that it is almost a thing of the past in 
engineering works! The early numbers of THE 
ENGINEER are full of references to Bessemer’s furnaces. 
His success began in the year of our origin, 1856, with 
the famous experiments at Baxter House, and six 
years later we read: “ The rapidity with which the 
Bessemer process is being at last adopted is extra- 
ordinary,” and a list of the firms that are taking it up 
is given. Messrs. John Brown and Co. were supply- 
ing steel rails to a number of the continental railways, 
Messrs. Cammell and Co. were putting down the 
“ new converting vessels,” Mr. Adamson, “ the emin- 
ent boilermaker of Hyde,” had already made twenty 
boilers for Platts, of Oldham, from Bessemer plates 
of ;5;in. thick, several of the boilers being 5ft. 6in. 
diameter and carrying regularly a pressure of 100 lb. 
That was running a little close to the wind. “ The 
experience of Mr. Adamson appears to be almost 
enough to determine the complete applicability of 
the new material to all parts of steam boilers, and it 
will not be long, we conclude, before it will come into 
general use among boilermakers.” The price of steel 
plates was four or five times greater than now; 
makers could get £40 or £50 per ton for it. Steel 
boiler plates now fetch about £9 5s. per ton. A few 
years later steel rails came into use. 

We sometimes hear people regret, even now, that 
engineering has settled downto a matter of routine, and 
that things are made by the mile and cut off by the 
yard, but it does come as a shock when we discover 
that more than fifty years ago there was the same com- 
plaint. In a leading article of March 14th, 1862, we 
read: “‘ The late Mr. Stephenson once remarked that 
the construction of machine tools, although a subject 
of great importance, hardly afforded any field for 
discussion. This is now the case with railways. 

Railway engineers are blasé with all of them. 
(railway problems) Railway engineering has become 
a matter of routine, which almost any attentive young 
gentleman, with fair powers of apprehension, can 
readily master. Dilate as we may about 
form, weight, and quality of rails, weight and fasten- 
ing of chairs, bearings of sleepers, &c., all these matters 
were practically settled years ago in the practice of 
the earlier railway engineers. And as for 
rolling stock, what has the engineer to do but to 
digest the quotations of the leading makers, for no 
engineer would think of specifying locomotives and 
carriages differing substantially from the recognised 
patterns.” We should like, in view of what has 
happened since, to call this nonsense, but did we do so, 
we should condemn half the engineers of our time who 
hold the same views about modern practice. More- 
over, the leader writer of that time was wise in his 
generation. It was much more important that rail- 
ways should be extended and that locomotives should 
be multiplied than that experiments should continue. 
There is a period in every industry when it is better 
to go on with what we have than lose time in 
lookmg for something better. But a change was 
coming over locomotive practice, even when the 
article in question was written; the value of the 
bogie was beginning to be appreciated, and, more 
important still, coal was beginning to take the place 
of coke, which on most lines was invariably used. 
Mr. Beattie, of the London and South-Western Rail- 
way, was the pioneer. It was thought that coal could 
not be burnt without great alteration of the fire-box, 
but Beattie and others showed that only small modifi- 





cations were necessary. Nowadays, of course, coke 
is quite the exception. 

On May Ist, 1862, the second great International 
Exhibition opened and for a long time afterwards our 
pages contained descriptions of al] sorts of machinery 
shown in it. We have thought it worth while to 
reproduce in a supplement a number of the illustra- 
tions we gave at the time, for they show admirably 
the state of mechanical engineering of the period. 
Locomotives, of course, occupied much of our atten- 
tion. We illustrate the ‘“ Manchester,” made by 
Sharp, Stewart and Co. for the London, Chatham, and 
Dover Railway. It was the 1350th locomotive made 
at the Atlas Works. It had inside cylinders, 17in. by 
24in., 5ft. 6in. wheels, and weighed 32 tons. It was 
adapted for coal burning. Note that it has a cab, 
which was rather an innovation, and had to be 
defended against the attacks of critics, who thought 
it would “ interfere with the hearing of the men.” 
The boiler was fed by injectors, which were beginning 
to come into general use. It is worth mentioning that 
Sir W. G. Armstrong and Co. were locomotive builders 
in the sixties and showed an engine at the Exhibi- 
tion. We may mention the names of other private 
makers who exhibited. They are Robert Stephenson 
and Co., Beyer, Peacock and Co., Neilson and Co., 
Hyde Park Foundry, Glasgow, which became later 
Neilson, Reid and Co., William Fairbairn and Co., 
Manning, Wardle and Co., George England and Co., 
Neath Abbey Company, who sent “a diminutive little 
tank locomotive, the ‘ Abbot,’ which will serve to 
remind visitors that Wales does produce locomotives,” 
Borsig, of Berlin, Hartmann, of Chemnitz, Cail, of 
Paris, and La Société Couillet. Our remarks on 
‘““ Marine Engines at the Exhibition” are of excep- 
tional interest. We read that the triumph of the 
screw over the paddle is complete. The inverted 
engine was coming in; it is only “a Nasmyth steam 
hammer with a connected rod and crank attached to 
the piston rod, and with the head and anvil blocks 
omitted.” Superheated steam is spoken of as being 
“commonly ” used for marine engines, though it 
does not appear in the Exhibition. Its practical use 
dates from ’51, “though Dr. Haycraft and Mr. 
Thomas Howard pointed out some of its advantages 
thirty-five years ago.” One engine has a suriace 
condenser. The possibility of using surface con- 
densers is ascribed to the invention of india-rubber 
packing for the tubes. Maudslay, Sons and Field 
showed the 800 horse-power engine of the Valiant. 
They were double piston rod screw engines with 82in. 
cylinders and 4ft. stroke. We reproduce in a 
Supplement an illustration of them from THE 
ENGINEER, July 18th, 1862. Humphreys and 
Tennant showed the engines of the North Star, 
cylinders 64}in. diameter and 32in. stroke. They 
developed about 1840 horse-power, or more than 
four and a half times their nominal power. They 
probably ran at about 70 revolutions per minute. 
The boiler pressure was 24 1b. and the vacuum 27in. 
John Penn and Son showed a 600 horse-power engine 
built for the Spanish government. Tod and Mac- 
Gregor exhibited the inverted cylinder engine referred 
to above; it had, too, the onlysurface condenser 
in the Exhibition. The cylinders were 30in. by 22in. 

There is a quaint passage on machine tools which 
we cannot forbear to quote: “Incision, excision, 
and circumcision are the only functions dischargeable 
by engineers’ tools. In these respects, indeed, the 
operative tasks of the mechanical engineer and the 
surgeon may be regarded as identical, and those who 
have the nerve to examine the ghastly machinery of 
a ‘regulation army case,’ or that of a great Sawbones 
in extensive practice, may be left doubting whether 
the apparatus for the vivisection of human beings 
or that for the disection of inert metal is the more 
ingeniously devised and skilfully put together.” 
Not very much is said about machine tools at the 
Exhibition, because they were not running, and they 
were so much alike that our representative was not 
able to decide from mere inspection what their quali- 
ties were. It is interesting to note how many names 
still familiar appear amongst those at the Exhibition. 
Whitworth, of course; Sharp, Stewart and Co., 
Muir, Buckton, Beyer, Peacock, Hetherington, Hulse, 
Smith and Coventry, Shanks, and so on. Almost all 
of them are still making tools. We reproduce one 
or two of the illustrations of tools in our supplement. 
In a later issue—June 13th, 1862—we describe some 
of the traction engines that were shown. The 
Burrell engine with Boydell’s endless railway we 
have already mentioned. It had two 6}in. cylinders, 
with 12in. stroke, single-geared, 8 to 1, on to the 
driving wheels. It weighed 7 tons; and it drew 
20 tons on the level. As a contrast with it we illus- 
trate Aveling and Porter’s more normal design. It 
had a single cylinder, 10in. diameter by 12in. stroke, 
and was geared 1 to 9 on to 5ft. 6in. driving wheels. 
It weighed 8 tons, and could draw 10 tons up an incline 
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of lin 6. The steering gear should be noticed. We 
are tempted to deal with the hydraulic, the wood- 
working, the textile, and other kinds of machinery 
shown at the Exhibition, and contrast them with the 
productions of to-day, but we have already exceeded, 
by far, the space we proposed to give to this review, 
and we must bring it to a hurried conclusion. 

We are conscious of many, of very many, 
omissions. Little or nothing has been said of civil 
engineering works, though much progress was being 
made. Fine bridges were being thrown across the 
Thames, the construction of the Victoria Embank- 
ment was under discussion, and the underground 
railway was, soon to be built. More notable still 
the Suez Canal was being cut. Railway develop- 
ment was taking place in Europe, America, and 
India at a rapid pace. We have touched but 
little on civil engineering, not because there was 
little being done, not because our early pages contained 
little information about it, but solely because mechani- 
cal engineering and shipbuilding has absorbed all 
the space at our disposal. 

We are conscious, too, that no comparison between 
two periods is just that does not discuss the state of 
philosophy at the times selected. But it would have 
been fruitless to make the attempt unless we were 
prepared to write a volume. Rankine was the 
leader of engineering philosophy in the sixties ; 
at the present we have no single name equally lustrous, 
but we have a galaxy of brilliant thinkers, who are 
carrying the philosophy of engineering into new 


fields. The gas engine was barely known in our early 
days. Lenoir invented his engine in 1850 and 


Hugon’s followed a few years later, but the 
gas engine could hardly be regarded as a practicable 
prime mover till 1867, when Otto’s improvements 
began. Even then it was only an atmospheric engine, 
and not till the principle of compressing the charge, 
which was brought out some nine or ten years later, 
that the engine really became a serious competitor 
to the steam engine. All through these early days 
the hot air engine was exciting much interest on 
account of its apparently perfect cycle. Ericsson 
built his great marine hot air engine in °52, and, 
though its failure did much to prove that hot air 
engines could never successfully compete with other 
heat engines, still invention continued for many 
years. 

Another subject on which we have barely touched 
is the progress of electrical engineering. It practically 
all springs from Wilde’s invention of the self-exciting 
magneto-electric machine—the dynamo, which ener- 
gised its own field magnets, came later (1863). We 
have got so accustomed to electrical generators 
that we do not look upon them as marvellous, and 
it is a little difficult for us to understand the 
excitement that the dynamo produced. It was 
regarded with suspicion fora long time, and at length, 
when people were convinced that there was no 
trickery, perpetual motion was said to have been dis- 
covered. Wilde’s machine was brought to the notice 
of the Royal Society in a lecture delivered by Faraday, 
and reported in our issue of May 11th, 1866. The 
chief use of electric light at that time was for the 
illumination of the lanterns of light-houses, and the 
first order of importance Wilde received was from the 
Commissioners of Northern Lights. On June 8th, 
1866, we illustrated and described the machine, 
and, in view of all that has sprung from it, we deem 
it worth while to reproduce our engraving. The 
little exciting dynamo with permanent magnets 
may be seen on top of the electro-magnets. It ran 
at 2500 revolutions per minute, whilst the main 
armature was driven at 1800 revolutions. The 
machine complete weighed 14 tons. The field 
magnets were wound with 3300ft. of conductor 
composed of a bundle of seven No. 10 copper wires 
laid parallel to each other and bound together with 
a double covering of linen tape. The armature, 
6fin. diameter, of the Siemens H type, was wound 
“with an insulated strand of copper wires 350ft. 
in length and }in. in diameter.” 

We must now resist the temptation to continue 
further and bring this review to an end. We cannot 
do so better than with a quotation from our own 
columns of January 2nd, 1863: “ We shall not now 
stop to speculate upon the direction of improvement 
in our professional practice. We do believe, however, 
that with a disposition to embark in numerous new 
and large undertakings we shall find a willingness 
on the part of engineers to work out more of those 
broad principles of reform which have been so often 
indicated, and of which the ultimate success appears 
so certain. We should not seek to stereotype our 
practice, for under no circumstances are mere copyists 
better enabled to compete with, and to the great 
disadvantage of men of practical science, than where 
the originating faculty is not merely suppressed, but 
openly rejected. The object of the engineer should 








ever be, not merely to accomplish a given physical 
purpose, but to do so with the least possible outlay 
of money. Cheapness does not necessarily mean 
unsound design or workmanship, but it should be 
attained through the best possible adaptation of 
means to ends. Nearly the whole value of the works 
of the engineer consists in the means which they afford 
of economising and giving additional certainty to the 
results of human labour, and this is but another 
expression for saving money, the representative of 
labour. No public works which are unlikely to 
“pay,” when that term is construed in a broad and 
liberal sense, ought ever to be undertaken, and in 
order to pay there must be a money-saving in the 
result accomplished. In the hands of an engineer 
who can embody good taste and fitness in his works 
true economy can never be carried too far. We are 
now, we believe, very far indeed from the possible 
useful results to be attained in our profession, and to 
these it is to be hoped that engineers will give renewed 
attention.” 








ITALIAN NAVY MATTERS. 





Or the various moral phenomena called forth in 
Italy by the Libyan campaign none is more remark- 
able than the interest now taken by the people in the 
growth of their navy. It is not the first time that 
we draw attention to this fact. It constitutes an 
element of strength in an organisation which is yearly 
growing stronger. We cannot insist enough upon this 
point. We consider that English official circles are 
not sufficiently informed as to the value of the Italian 
navy as a fighting machine, and so plunge into our 
classic error of under-estimating our neighbours. 
This defect has often proved a costly one, as our 
history can show, and, for obvious reasons of policy, 
should not be encouraged towards a country whose 
attitude with regard to England would constitute a 
factor of the highest importance to her position in 
the Mediterranean in the case of a European war. 

The present status of the Italian navy has been 
frequently, perhaps too frequently, discussed of late 
in the Press of that country. The deep-felt popular 
desire to possess a strong fleet at the earliest date is 
father to the agitation, but the principal writers on 
the subject have been men not only unconnected with 
the navy, but with technical matters in general. 
Mistakes have therefore been committed and rash 
statements made which might well induce us to infer 
that the system of main armament in the whole 
category of Italian Dreadnoughts had been con- 
demned, and that discontent had eaten the heart out 
of a personnel which we, on the other hand, believe 
to be one of the most disciplined and efficient now in 
existence. 

The return to the double gun turret in the vessels 
to be built under the 1913 programme may fairly 
give rise to the belief that unsatisfactory trials 
took place on the Dante Alighieri subsequent to 
the decision by the Committee of Admirals again 
to adopt, for the new ships, the triple gun arrange- 
ment originally conceived, and still fostered, by 
Italian engineers. That decision, as described in 
our article of March 18th on *‘ Italian Navy Problems,” 
was practically unanimous. Its realisation could 
therefore be no longer impeded on technical grounds ; 
but the tyrant Finance stepped in and desire yielded 
to necessity. Signor Giolitti’s attitude during the 
debate in the Chamber was noted in our article above 
referred to. It isnot our business to inquire as to how 
far his commanding personality, combined with a fear 
of authorising expenditure on the eve of a general 
election, weighed on the spirits of his colleagues. It is 
enough to state that the Cabinet Council recommended, 
on financial grounds, the choice of another model of 
battleship to that selected by the Committee of 
Admirals. That body had had under its considera- 
tion three categories of designs prepared by the 
orders of the Minister of Marine, himself, how- 
ever, a fervid champion of “the greatest number 
of big guns in a big ship.” The basis of 
the secondary armament had already been decided, 
and was to be eighteen 6in. and twenty-four 3in. 
units in the three classes alike; the bore of the 
main guns had also been settled at 15in. The prob- 
lem to be solved, therefore, was that of the number 
of these guns to be put on board each vessel, and, 
consequently, the displacement of the ship. The 
ultra-super-Dreadnought having now been discarded, 
the Committee of Admirals—identical with the pre- 
vious one, save in the new Chief of Staff and the new 
Director-General of Artillery, who had both been 
appointed in the meanwhile—was called upon to judge 
between the two remaining categories, viz., that of a 
vessel of about 30,000 tons with three triple turrets, 
and that of a ship of the same displacement but with 
eight guns in pairs. Again, the triple gun turret 
would have been chosen, but it was objected that, 
with three turrets only, the powers of range finding 
was less rapid, and less sure, than with four turrets. 
The proposal to connect rigidly the vertical elevation 
mechanism of each trio of weapons, thus bringing them 
under the control of a single gunner, was momentarily 
welcomed in the hopes of saving the much-advo- 
cated triple turret system, but financial expediency 
again interposed its veto. America was believed to 





be about to experiment with the new method on the 
Pennsylvania, not certainly with ldin. guns, but at 
any rate with those of I4in. So the leap in the dark 
was voted inadvisable, and the abandonment of the 
project was followed by the consequent, though 
reluctant, acceptance of the four double gun turret 
design. 

We have gone into some detail, not in any way to 
plead the advantages of the multiple gun system over 
that of the double weapons, but in order to dissipate 
a possible misconception in technical circles. If the 
same evils experienced during the firing trials of the 
Austrian Viribus Unitis had again showed themselves 
in those of the Dante Alighieri, the triple gun turret 
of present dimensions at any rate—might have heey 
consigned to the graveyard of dead inventions. But 
such was not the case. We are in a position to state 
that the trials of the Italian Dreadnought were 
thorough and completely satisfactory ; we also know 
that the majority of the highest Italian experts are 
strongly in favour of the triple arrangement. The 
question of the multiple gun turret still remains an 
open one. 

But to return to our narrative. The protracted 
decision as to the type of new vessel had irritated a 
public already in trepidation on account of the delays 
in the fitting out of the ‘‘ Giulio Cesare” class. Then 
the murmuring found its safety valve in the Press in 
a form at first constrained, but which gradually 
gathered strength and became more personal. The 
Minister of Marine, Admiral Leonardi Cattolica, is 
essentially an innovator, and as such is open to 
attack from the parties at whose expense his innova- 
tions are effected. We have used the expression 
advisedly, because the word “‘ reform” should belong 
to the realm of history, and must always represent 
a problematic advantage, save in the mind of the 
reformer himself, and in the event of such mind being 
wholly severed from sordid o1 even secondary ends, 
This is undoubtedly the case with the Italian Minister. 
Not only are his patriotism and integrity considered 
beyond suspicion by his most bitter opponents, but 
also his technical science. At the same time he has 
overthrown traditions of caste and ancient privilege 
and has struck at powerful interests both in the naval 
and industrial worlds. He has sought to ameliorate, 
by measures of whose efficacy he is firmly convinced, 
the human element in the Italian navy and to increase 
the constructive power of the private dockyards. 
He has eliminated the weaker members of the service 
at the price of his own popularity ; he has been 
instrumental in encouraging the initiative of the 
brothers Perrone, whereby the first Italian workshop 
has been cailed into being which can complete a Dread- 
nought without extraneous assistance. Further, his 
aims have been to better the class of petty officers, 
to smooth social divergencies, to weld individuals into 
amore homogeneous whole, and to draw a clear line 
between military and administrative functions. It 
is too soon to weigh the results of his legisiative work, 
but, in fairness, it must be surmised that those 
measures of his will not remain unfruitful which tend 
to obviate the delays lately noticed in so marked a 
degree in Italian battleship construction. 

His first action on assuming office was to appoint 
a special commission to revise the lists of admirals 
and superior officers, and to eliminate those who, for 
physical or technical reasons, were no longer con- 
sidered fitted for the service. He then turned to the 
category of first lieutenants. Here an anomaly 
presented itself, bequeathed to him by his predecessors. 
The representatives of seven courses were all prac- 
tically of the same age, and 137 officers, among whom 
were included a good many of exceptional promise, 
would have been obliged by the age limit to leave the 
service. Competitive examination, as a means of 
selection, was deemed unsatisfactory by all concerned, 
and a measure was therefore proposed by the Minister 
and approved by both Senate and Chamber, whereby 
70 per cent. only of the aspirants in each course were 
selected for inscription in the promotion lists. By 
this means, 84 ofticers only, in place of 137, were 
discarded, but as the choice was made without 
respect for social claims, powerful antagonistic 
interests were stirred up. 

Another problem was that of the engineers, «| 
problem which, like the last, had been put off or 
treated with half measures for years. A barrier of 
class prejudice interposed itself between the navigat- 
ing and the engine-room officers, a malady this 
not confined purely to the navy of Italy, and one 
which Admiral Leonardi Cattolica has sought to 
remedy, not by incorporating the two categories in 
a single corps of executive officers, but by educating 
them together from their boyhood in the same naval 
college. This measure, like the first, is certainly of 
a democratic nature, but the same cannot be said 
of the legislation for the petty officers, who are not 
given now so many facilities to gain their epaulettes, 
since the change meant, in most cases, a financial 
disaster to the individual concerned. In place of 
this expensive distinction, a rapid and sure career is 
offered to them in their own category. 

The above are merely a few of the changes effected 
by the phenomenal activity of the Italian Minister 
of Marine. The opposition raised by certain of his 
measures among the retired admirals and generals 
of the old school may be gauged by the names of those 
who voted against him in vhe Senate on June 2nd, 
when a majority of two only was in his favour ; but 
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the vote does not indicate to an unbiassed mind the 
condemnation of his labours. His success or failure 
lies yet in the lap of the gods. One thing, however, 
may fairly be said. No impartial person who has 
followed the remarkable performances of both officers 
and men of all categories during the naval campaign 
of 1911-12 can possibly deny that Admiral Leonardi 
Cattolica’s human material is that of the very best. 

We have said before that his new policy in navy 
construction, though productive of discontent in 
industrial circles, shows already a tangible result. 
The malady of delays has lately become in Italy a 
chronic illness. The causes are probably due to the 
intermittent nature of the work assigned to private 
houses, and to the fact that up till now there has 
never been an Italian firm capable of turning out a 
battleship complete from its own workshops. 
Hampered therefore by separate contracts with the 
makers of hull, machinery, armour plate and guns, 
the Government found great difficulty in discovering 
the real culprits and in exacting the fines. It was, 
indeed, suspected that these were pooled between the 
yarious contractors and had perhaps been allowed 
for in the tenders. To combat this evil the Minister 
decided to give no more contracts to firms which were 
not prepared to accept the entire responsibility for 
delays in all sub-contracts, and the house of Ansaldo 
has amplified its plant on such a scale that in a few 
months it will be able to build, arm and fit a Dread- 
nought of the largest size from keelson to truck. 
A new point of departure is therefore marked in 
Italian naval construction, and the first battleship 
completed in every detail by a single private Italian 
firm will, by a curious coincidence, be consigned to 
the nation by Comm. Pio and Comm. Mario Perrone, 
representatives of the same great house from which 
the first Italian locomotive issued under the auspices 
of Cavour. 

We have spoken of the work of Admiral Leonardi 
Cattolica in the same spirit as that in which we have 
narrated the evolution of the new Italian battleships. 
We have treated both subjects as chroniclers and not 
as commentators. Our object has been to point out 
the errors into which this country may fall if we 
regard the Italian navy problem of 1913 as the tacit 
condemnation of a system, or if we fail to dis- 
count reports as to a so-called “‘ state of general 
dissatisfaction in the Italian navy.” The error would, 
in both cases, lead to the same undesirable con- 
clusion, namely, to the under-rating of the political 
value of a nation which we are already far too dis- 
posed to underrate, one, however, whose geographical 
position and increasing moral and material assets 
may one day make the question of her amity, neutral- 
ity or hostility a question of vital import to the 
British Empire. 








STRIKE IN THE RAILWAY WAGON, TUBE, 
AND ENGINEERING TRADES. 


(From our own Correspondent in the Midlands.) 


Wuat is probably the biggest fight over labour mat ters 
that has taken place iy this part of the kingdom for many 
years past, the coal strike excepted, is now in progress. It 
is remarkable how from small beginnings the trouble has 
spread like a fire until now 40,000 workpeople are involved. 
The unrest arose at one of the smaller Birmingham railway 
wagon works, and after this place had been shut for a 
month or five weeks the fever spread to the wrought iron 
tube trade, the labourers in this industry suddenly demand- 
ing a uniform minimum wage and * downing tools’ in 
their thousands. Next the biggest wagon works in the 
kingdom, situated close to Birmingham, was attacked, and 
the directors of this concern, openly charging the men with 
& breach of wages agreements sometime previously 
deliberately entered into, and which had yet many months 
to run, declared a lock-out at several of their works. 
Thus matters grew vastly more serious, the dispute assum- 
ing the nature, which it still wears, of a strike and lock-out 
combined. Included in the properties of the Metro- 
politan Carriage and Wagon and Finance Company, which 
were shut down, were their three engineering works at 
Wednesbury, known as the Patent Shaft and Axletree 
Company, which combine a mild steel works, bridge and 
roofing yards, and railway wagon underframe and spring 
and axle workshops. The great hive of industry at 
Wednesbury is now therefore silent, since the strikers also 
called out the men at the Crown Tube Works of James 
Russell and Sons, Limited, the tube works of John Russell 
and Co., Limited, and all the smaller Wednesbury estab- 
lishments of a similar nature. The tube trade of the 
adjoining Midland town of Walsall is likewise idle, includ- 
ing the Alma and Cyclops works of John Russell and Co., 
the Talbot-Stead Tube Works, &c. 

One of the chief complaints which the employers have 
made in connection with the existing labour upheaval is 
concerning the manner in which the strike has extended from 
town to town and from industry to industry without 
warning. Wolverhampton, with its district, was the last 
town to be invaded, the strikers marching from Wednesbury 
and Walsall and compelling the operatives at the Imperial 
ube Works in Wolverhampton of John Brotherton and Co., 
Limited, and at the Brotherton Tubes and Conduits Com- 
pany to “down tools” in the middle of the day without 
notice. Over 30,000 workpeople are now either on strike 
or locked out. The situation is what has been termed a 
fight for the ‘bottom dog,” by which is meant the 
labourers and some of the partly skilled operatives. For 
these aminimum wage of 23s. per week instead of 18s., as at 
present, is demanded, a 10 per cent. increase in the wages 
of pieceworkers, and an advance of at least 2s. per week to 
certain grades of the skilled day workers. The strike 
leaders have boasted during the course of the unrest that 
238. is not to be regarded as the limit of the unskilled 
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labourers’ claim, but that ‘“‘ once this footing is firmly | 
secured, agitation will commence for 25s., 27s., and even 
on to 30s. per week.” 

Determined as the railway wagon building companies 
of the Midlands seem to be to defend the validity of agree- 
ments deliberately signed, the wrought iron tube makers 
of South Staffordshire and Worcestershire appear equally 
resolute that before their works are reopened the strikers 
shall be required to resume unconditionally. If grievances 
they have, they are required to put their procedure in 
order and give due notice of any changes they may desire 
either in the direction of the establishment of a minimum 
wage, or of any increase to pieceworkers. In addition to 
the South Staffordshire tube works, which are shut down, 
the strikers, in their demand for a minimum wage, have 
also closed the Coombs Woodworks of Stewarts and 
Lloyds, Limited, at Halesowen, where alone 4000 workmen 
are employed. 

Whether the Midlands trouble will extend to the West 
of Scotland, where are situated the largest tube works 
in the world, and where Stewarts and Lloyds alone employ 
something like 10,000 operatives, is as yet uncertain, but 
it is sincerely hoped that such a serious addition will be 
avoided. The Lancashire steam boiler works in the Black 
Country are, however, all involved and the boiler yards 
of John Thompson, Limited, at Ettingshall, Wolver- 
hampton, and at Dudley, numbering 1500 men or more, are 
laid off, and also the works at Netherton, near Dudley, 
of H. and T. Danks, and those of the Cradley Boiler Com- 





pany. The bright nut and bolt and railway fastenings 
works at Darlaston have, at certain of the establishments, 
had to grant new terms to certain classes of their hands to 
keep the shops running. The nut and bolt industry is one 
of such marked importance in South Staffordshire, and 
ministers in such a conspicuous degree to the prosperity 
of the general engineering and motor engineering trades, 
that a stoppage of production in this direction would be 
of the utmost seriousness. 

Conferences within the last week or two have taken place 
in Birmingham to try and arrive at some basis of settle- | 
ment between the newly formed Midland Employers’ | 
Federation and the labour leaders, including the executive | 
officers of the Engineers’ and Allied Trade Societies’ 
Federation and representatives of the Workers’ Union, 
which has been so prominent in the dispute. | 

The representatives of the Employers’ Federation | 
were Mr. T. Harris Spencer (John Spencer, Limited, | 
Globe Tube Works, Wednesbury), chairman of conference, | 
Mr. E. Hickman (Alfred Hickman, Limited, steel works, 
Bilston), Mr. E. C. Keay (E. C. and J. Keay, Limited, | 
bridge and roofing works, Darlaston), Mr. Dudley Docker 
and Mr. Lincoln Chandler (Metropolitan Carriage and | 
Wagon and Finance Company), Mr, Clive Kenrick (Ken- 
rick and Sons, West Bromwich), Mr. T. S. Peacock (F. W. | 
Cotterill, Limited, Atlas Nut and Bolt Works, Darlaston), 
Mr. J. H. Barker (Birmingham Metal and Munitions 
Company), Mr. J. Thompson (Ettingshall Boiler Works, 
Wolverhampton), Mr. N. Retallack, Mr. G. Beach, and 
Mr. H. J. 8S. Moyses (Birmingham Wagon Company), 
Mr. A. W. Hutton (John Russell and Co., Walsall), and 
Mr. A. Warne Brown (Secretary of the Midland Em- 
ployers’ Federation). 

As a result of the conferences the employers have 
tabulated their offer. Their terms are an offer of 
21s. minimum for unskilled labourers at the works in 
South Staffordshire, while guaranteeing 23s. for the same 
class of labour in the Birmingham district, including | 
Smethwick and Oldbury. The settlement, if accepted, is | 
to be for twelve months certain. Any advance to piece- | 
workers or in day rates is refused. Women, girls, and | 
youths are to be guaranteed the wages already generally | 
accepted in the trades in which they are engaged, and to | 
ascertain these rates exactly it is proposed to hold a confer- 
ence within three weeks of the resumption of work. It is | 
assumed that the difference of 2s. per week in the offer | 
made to the labourers in South Staffordshire compared 
with Greater Birmingham is owing to the dearer cost of 
housing in the Midlands city. The men’s leaders have 
refused the employers’ offer, and to-day (Friday) a ballot 
of the Black Country men is to take place upon the 21s. 
offer. It is estimated that the number of operatives 
entitled to vote is about 20,000. Men belonging to skilled 
unions will not participate, and the railway wagon builders 
at Birmingham, who have been locked out, and the 
constructive engineering and railway wagon underframe | 
operatives at Wednesbury, who have been locked out, 
are also excluded. The Halesowen tube workpeople of | 
Stewarts and Lloyds, Limited, will also, it is officially | 
announced, not take part, inasmuch as their employers | 
are not members of the Midland Employers’ Federation. | 
It is impossible to tell at this juncture how the ballot 
will go, 





| conduits into the head of the canal. 
| side of one of the pumps is shown on the left-hand side of 


It had been feared that the strikers would be joined by 
10,000 additional hands in the Birmingham metal trades 
employed in the copper metal-rolling and brass and copper 
tube and wire-drawing industries. Some 4000 have already 
handed in notices, but negotiations with the largest 
employers in the trade are said to have convinced the 
Workers’ Union that the 23s. minimum can be obtained in 
this series of industries without resorting to the necessity 
of a strike. It is understood that, following the example 
some months since of about twenty firms in the Birming- 
ham district, who at that time conceded the above mini- 
mum without a strike, several of the metal firms have this 
week given the 23s. to labotrers, and others are now 
discussing terms. 








SCREW PUMPS FOR SEWAGE. 


To meet special conditions of pumping both water and 
sewage, screw or propeller pumps have been used in a 
number of cases in the United States. An installation of 
this kind pumps water from Lake Michigan into the North 
Shore Drainage Canal at Chicago, which canal leads to the 
Chicago River and forms an auxiliary feeder to the main 
drainage canal. This main canal is about thirty miles 
long and forms an extension of the river, but reversing 
its flow so that the water and sewage flow inland—and 


| eventually to the Mississippi River—instead of into the 


lake. The North Shore Canal serves to carry off the 
sewage of a number of suburban towns, in order to prevent 
the pollution of the lake by this sewage. 

To deliver a sufficient amount of water to dilute the 
sewage, there are four screw pumps which take water 
from an inlet bay on the lake shore and discharge it through 
The front or intake 


the accompanying engraving. The conical cap supports 
the outboard bearing, and is carried by three radial arms, 
whose ends are built into the concrete lining of the intake 
tunnel. The right-hand view shows the rear of the same 


| pump. Each pump has a screw or runner 9ft. diameter 


mounted on a horizontal shaft, and has a capacity of 
15,000 cubic feet per minute when running at 75 revolutions 
per minute and under a head of 3ft. The pumps were 
built by the Allis-Chalmers Company. Their shafts are 
coupled directly to four 60-cycle three-phase 2300-volt 
induction motors of 150 horse-power each. Pumps of 
the same type are used at two other stations in Chicago, 
and at two plants in Milwaukee, which deliver water to 


| the heads of two sluggish rivers in order to flush these 


out and avoid the nuisance from foul and stagnant water. 








In the new express services which are to come into 
operation between London and Paris and vice versa on the 
lst July two new Pullman cars are to be run on the trains 
between London and Dover. On the train leaving 
London at 4.30 passengers will be able to obtain tea 
and other refreshments, while on the return train from 
Dover, which reaches Charing Cross at 10.15 a.m., pas- 
sengers will be able to have breakfast. 


Ar the New York Railway Club, states the Railway 
Gazette, Mr. E. B. Katte, the chief engineer for electric 
traction, New York Central Railway, recently gave the 
results of working the electric zone in New York City for 
last year. On the Hudson division there were fifty-six 
trains a day, equivalent to 7000 multiple unit car-miles, 
and on the Harlem division there were seventy-two trains, 
equal to 7800 car-miles. The average number of trains 
in and out of the Grand central terminus was 525 per day, 
and the mileage for each minute of detention due to elec- 
trical causes was 8691 miles for electric locomotives and 
10,798 miles for multiple unit cars. The mileage for each 
minute of detention due to mechanical defects was 10,277 
miles for locomotives and 12,374 miles for multiple unit 
cars. The equipment has now been in operation for over 
six years, and, therefore, the maintenance may be expected 
to increase year by year. There has, however, been 
little appreciable increase in locomotives, and in the 
multiple unit cars there is a decrease. In 1910 the cost 
for maintenance of the locomotives, including shop 
expenses, painting, &c., was 3.2 cents per mile; in 1911 
it was 3.08 cents, and last year 3.34 cents per mile. In 
1910 the maintenance of the multiple unit cars was 1.9 
cents per mile, in 1911 it was 2.1 cents, and last year the 
figure was 1.08 cents per mile. 
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machines of the No. 6 size, the largest which this well. 
known*firm produces. One machine was set to work and 
operated by leather belting, as shown in Fig. 1, in accord. 
ance with the makers’ requirements. The other machine 
was modified by the purchasers by the fitting of chain 
gearing as shown, with the chain cases removed, in Fig, 3 
One of Hans Renold’s silent chains, 2}in. wide, “ali: 
placed a belt 7in. wide, and the 2in. wide belt for operating 
the feed mechanism was replaced by another chain of 
smaller dimensions. Both machines were driven from the 
same line of shafting by their own countershafts and 
clutches, which were also driven by chains, and they were 
set to cut 1 fin. pitch cast iron silent chain sprocket wheels 


GEARED TURBINE STEAMER KING ORRY 
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TURBINE STEAMER KING ORRY. 


CHAIN DRIVING FOR MACHINE TOOLS. 





ON one of our two-page supplements this week we give 
drawings of the propelling machinery of the geared turbine 
steamer King Orry, which has been built and equipped by 
Cammell, Laird and Co., Limited, Birkenhead, for the 


ALTHOUGH perhaps mechanical enyineers are, on the 
whole, as ready to take advantage of improved methods 
and appliances as other members of the community there 
is—and perhaps fortunately in some cases—considerable 





Liverpool-Isle of Man service of the Isle of Man Steam 
Packet Company, Limited, and was launched only as 
recently as March 11th last. She is, we believe, the first 
twin screw steamer with geared turbines to leave the 
port of Liverpool. The King Orry has been designed to 
meet the special conditions of the Isle of Man Company’s 
trade, and conforms with the latest requirements of the 
Board of Trade and Lloyd’s highest classification. She is 
the third vessel named the King Orry which this company 
has owned, and is 312ft. long by 43ft. by 24ft. 9in., and is 
capable of steaming at aspeed of 21 knots. She will carry 
about 1600 passengers and a crew of 75 hands. Nine 
water-tight bulkheads extend to the upper deck, and are 
provided with water-tight doors on the Stone-Lloyd 
automatic system. The vessel carries eight lifeboats of 
large size, which, with a number of buoyant rafts provide 
accommodation for all persons on board. The saloon 
occupies the midship portion of the vessel; on the lower 
deck are two sleeping cabins, while a spacious general 
saloon, to be used either as a lounge by day or as a sleeping 
cabin by night, is situated on the upper deck. The dining 
saloon and smoke room are on the shelter deck, and the 
ladies’ cabin and six private state-rooms on the promenade 
deck. The second-class accommodation is placed aft, and 
comprises a ladies’ cabin, general saloon and sleeping cabin. 

The propelling machinery comprises two high-pressure 
and two low-pressure turbines of the Parsons combined 
impulse and re-action type, which drive two propeller shafts 
through double helical gearing at 300 revolutions per 
minute. The astern turbines are at the after end of each 
low-pressure turbine. The high-pressure turbines make 
2400 revolutions per minute, and the low-pressure tur- 
bines 1600 revolutions per minute, the total horse-power 
developed being 8000. There are two sets of double 
helical gear wheels, each set comprising two pinions—one 
to each of the high pressure and one to each of the low- 
pressure turbines, with one main wheel coupled to the 
propeller shaft and common to both pinions. The gear 
wheels and bearings have forced lubrication and spraying 
devices for the oil, while the forward and after ends of 
each propeller shaft are fitted with special devices for 
lubricating the stern tubes. 

There are two Weir’s condensers of the Uniflux type 
supplied with circulating water by two of Allen’s 18in. 
centrifugal pumps. The air pumps are of Weir's dual 
pattern, with steam cylinders l4in. diameter by 1din. 
stroke, the feed water being injected by means of a pair of 
Weir's direct-acting vertical feed pumps. Theexhaust steam 
is utilised for heating the water in a feed heater supplied 
by the Liverpool Engineering and Condenser Company. 
Steam is supplied by two double-ended boilers and one 
single-ended boiler, all 15ft. 44in. diameter and 22ft. 10in. 
and 11ft. 9in. long respectively. They are built to with- 
stand a working pressure of 170 lb. per square inch, and are 
fired on the closed stokehole principle. The uptakes from 
the boilers are arranged to lead into a common funnel, 
which is made specially large for the sake of appearance. 

The vessel was to have made her official six hours’ trial 
trip from Liverpool on Wednesday last, but this had 
unfortunately to be postponed at the last minute owing 
to unfavourable weather. In order to avoid disappointing 
the numerous guests the vessel put out to sea for a three 
hours’ run. This was sufficient to demonstrate the comfort 
and seaworthiness of the vessel. The ship was not pushed 
at any time—the maximum speed being about 19 knots— 


and the machinery worked very smoothly, a slight hum | 


due to the gearing being the only audible sign of the vessel’s 
motion. In this connection we noticed that the gear 
casing had been enshrouded with some kind of fabric 
with @ view to avoiding noise, and we are informed that 
further steps in the same direction will be taken with the 
object of further deadening the little noise that was notice- 
able. We understand that the vessel has been tried over 
the measured mile and achieved a speed of 20.97 knots, 
which is in excess of the makers’ guarantee 


reluctance to be found among them to depart from old 














Fig. i—MACHINE WITH BELT DRIVE 


and well-tried appliances. This remark applies with 
particular force to the use of the leather belt for driving 
machine tools. There are, however, many instances in 
which the belt can be replaced with advantage by the 
pitch chain, and an instance has recently come under our 


curter. currer 





Fig. 2 


notice in which the output of a tool has been increased 
beyond all expectation by such a change in the driving 
system. We refer to the case of a gear-cutting machine 
in the works of Hans Renold, Limited, Manchester. The 


‘firm purchased two new Brown and Sharpe automatic 














Fig. 3—-MACHINE WITH CHAIN DRIVE 


at a cutting speed of 75ft. per minute, the gaps cut from 
the solid at one time being shown half the actual size in 
Fig. 2. Two tests were made, one with the object of 
obtaining the highest possible production in each case, and 
the other to obtain as nearly as possible the same amount 
of production, measuring the power required at the line 
shaft by means of a dynamometer. In the first test the 
belt-driven machine was driven until the belt began to 
slip and the tool stopped, and with the chain-driven 
machine until the clutch on the countershaft ** screamed.” 
The following are the results of the two tests, as furnished 
to us by Hans Renold, Limited : 


Test I.—To obtain the Highest Production 


Belt-driven machine. Chain-driven machine. 


5{in, per minute 
2.68 Ib. per minute 
9.1 horse-power 


3}in. per minute 
1.661b. per minute 
8.3 horse-power 


Highest feed possible .. 
Weight of metal removec 
Power absorbed .. .. 


160 per cent. 
110 per cent. 


Production ratio 
Power ratio 


100 per cent. 
100 per cent. 


Test II.—To Measure the Power at Equal Production. 
. | 
Belt-driven machine. ipoemenmne machine. 


| | 
| 


Highest feed possible which) 

the belt would allow 3}in. per minute | 3gin. per minute 
Weight of metal removed -+| 1.66 lb. per minute | 1.725 Ib. per minute 
Power absorbed -. .«.| 8.Shorse-power | 7.1 horse-power 





100 per cent. 104 per cent. 
100 per cent. 85.6 per cent. 


Production ratio | 
Power ratio .. ow 


From the above it will be seen that Messrs. Renold 
obtained 60 per cent. more output for 10 per cent. more 
power, and for an equal output from the two machines 
14} per cent. less power was required in the case of the 
chain-driven machine than with that driven by a belt. 








Inspectors Or MrcHANicAL TRANsPORT.—The Secretary of 
the War-office has announced that two vacancies now existing 
in the establishment of Inspectors of Mechanical Transport in 
the Army Service Corps will shortly be filled by limited com- 
petitive examination held by the Civil Service Commissioners. 
Candidates desirous of being considered for this examination 
must be thoroughly qualified mechanical engineers, having had 
regular training in the various trades of a general engineering 
establishment for a period of not less than five years, or of two 
years in the case of candidates in possession of an enyineering 
university degree or four years in the case of candidates who have 
spent at least one year at a technical college. Candidates should 
also have had practical experience in the working of electrical! 
machines, the working and testing of steam engines and boilers, 
oil engines, and self-propelled road vehicles. Their ages must 
be from twenty-two to twenty-five years. Applications must 
reach the War-office not later than July 14th next. Full par- 
ticulars and conditions of service will be given on application 
to the Secretary, War-office, Whitehall, S.W. Candidate- 
will be required to supply particulars of their education and 
training on an official form which will be supplied, and only 
those candidates whose qualifications appear suitable for the 
appointment will be allowed to compete. 
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LAUNCH OF 


A SUBMARINE FOR AUSTRALIA 


VICKERS LIMITED, BARROW, BUILDERS 








AUSTRALIA'S FIRST SUBMARINE. 


THE accompenying engraving shows the launch, on 
Wednesday last from the Barrow Yard of Vickers Limited, 


of the Submarine AE 1, the first submarine for the 
Australian Navy. This vessel is understood closely to 
resemble our latest submarines of the E Class. She is 
176ft. long with a beam of 22ft. 6in., and when submerged 
her displacement will be 800 tons. Her main propelling 
engines consist of two pairs of Vickers heavy oil engines, 
each designed to develop 800 horse-power. These, it is 
anticipated, will give the submarine a surface speed of 
15 knots. She will carry 2lin. torpedoes. 





ON SAFETY OF LIFE AT SEA.* 
By PERCY A. HILLHOUSE, B.Sc., Member. 


Human life at sea is on the average exceedingly safe. The 
stories of great shipping disasters are of so great a dramatic 
interest and attract so much attention that the comparatively 
large number of persons carried safely is apt to be overlooked. 
Taking the records of the North Atlantic as example, recently 
published figures show that during the twenty years 1892-1911, 
some 95,000 voyages were made between Britain and America, 








greatly reduced the effective moment of inertia of water plane. 
Such cases, however, should perhaps be classified rather under 
the head of foundering than under capsizing. Of all the causes 


| of loss of shipping, that over which the naval architect can 
| probably exercise the greatest control is that of foundering, 
| whether through stress of weather or as the result of collision 


about 350,000 crew and over 9,390,000 passengers having started. | 
Out of this large number of trips, accidents involving loss of | 


life occurred in only 165 cases, 1057 crew and 80 passengers 
having been lost. 
of 117,400 passengers did not reach their destination in safety. 


Only one out of 332 of the crews and one out | 


Of the 1137 souls which so perished, 39 were lost in 7 cases of * 


foundering, 187 in 10 strandings, 9 in 6 cases of collision, 195 
in 113 cases of accidents on board due to heavy seas, fire, 
explosion, bursting of steam pipes, &c., while no fewer than 
707 were lost in 29 vessels which were posted as “‘ missing.” 
Owing to the large proportion of losses in missing vessels, it is 
impossible to obtain a definite analysis of the causes of death, 
but if we assume that of the 707 missing, 400 were in 16 vessels 
which foundered, and 307 in 13 vessels which sank after collision, 


| horizontal divisions or any combination of these. 


either with other vessels, derelicts, or ice, we obtain the following | 


percentages :— 
Number of accidents Lives lost 


in percentage of in percentage of 
total number of accidents. total loss of life. 
by “ea sae 14 wat cob » 3¢ 


Cause. 


Foundering. . 


Stranding ‘ de. “aa 6 Sa ek fon 16 
Collision .. .. : 12 F a ae 28 
Accidents on board... 68 eee 17 
100 100 
About two-thirds of the total number of casualties are thus | 
seen to be of a minor nature, involving comparatively small 


loss of life, while the remaining one-third accounts for 83 per 
cent. of the total loss. 

Life may be endangered at sea either by accidents occurring 
on board, from which the majority of the vessel’s complement 
escape, but to which a few fall victims, or by disasters resulting 
in the loss of the vessel, together with all or a portion of her 
passengers and crew. Among the former minor class we may 
enumerate fire, explosions of gas, bursting of steam pipes, 
breaking loose of cargo, accidents to machinery, emanations of 
poisonous gas from certain cargoes and heavy seas breaking 
over the vessel, sweeping her decks and damaging her deck- 
houses or fittings. The safety of the whole ship’s company is 
jeopardised by stranding, foundering, capsizing or by collision 
with other vessels, derelicts, floating ice or mines. It is from the 
second category that the greatest disasters arise, and though 
such calamities are fortunately few in number, yet they are 
usually accompanied by a comparatively large loss of life. It 
1s, therefore, the duty of the naval architect and shipowner 
to devise and adopt all the means in their power, first, to avoid 
such accidents, and, secondly, to afford means of saving life 
should such accidents unhappily occur. 

Much has already been done to minimise these dangers. The 
general introduction of steam power, the preparation of accurate 
charts, the better lighting of coasts, improvements in the 
mariner’s compass, the. study of the earth’s magnetism, fog 
horns, submarine sound signalling and wireless telegraphy have 
robbed the coast line of many of its terrors. International 
regulations as to the “rule of the road” at sea and as to the 
lighting of ships, the systematic reporting and destruction of 
derelicts, reports as to the presénce of ice and the introduction 
ot wireless telegraphy and sound signalling have made collisions 
at sea comparatively rare. 

Probably very few or no vessels actually capsize at sea, as 
the problem of stability is now so well understood that any 
“igns of tenderness can be taken in good time and corrected by 
‘he use of water ballast. It is, however, conceivable that sudden 
“apsizing at sea might occur if, through stress of weather, large 
{uantities of water found their way into the holds, and so 


*Inst:tution of Naval Architects, Summer Meeting. 


with any obstacle whatever. The proper regulation of free- 
board has a very important bearing upon such disasters. 
Statutory freeboard is F fet nce to ensure a suitable proportion 
of reserve of buoyancy, and takes into consideration the type of 
vessel, her strength and the extent of her erections. In most 
eases it determines the height of the water-tight bulkheads 
above the load water-line and this margin, together with the 
spacing of the bulkheads longitudinally and the water-excluding 
properties of the machinery, the coal and the cargo carried, are 
the elements which determine the amount of flooding which can 
be endured without submerging the tops of the bulkheads 
and so leading to total sinkage. In most large passenger vessels 
of modern type the number and extent of the erections above 
the bulkhead deck affords also a height of platform above water 
which greatly reduces the danger of structural damage and loss 
of life due to seas finding their way on board. 

Subdivision of the hull into separate water-tight compart- 
ments is, in conjunction with the provision of a suitable free- 
board, the most valuable means at the disposal of the naval 
architect towards limiting the amount of sinkage consequent 
upon any given extent of damage to the shell plating. In 
war vessels subdivision can be, and has always been, carried 
out to a much greater extent than is possible in the case of 
merchant craft. Minute subdivision in merchant vessels would 
interfere too much with the cargo and passenger spaces, and so 
render them commercially impossible, but without going to 
this extreme much may be done towards the ideal of an “ un- 
sinkable””’ ship. An absolutely unsinkable ship is impossible, 
unless the average density of hull, machinery and loads is less 
than that of water. In the days of wooden sailing vessels this 
may have been realisable, but not in the case of modern vessels 
built largely of steel and carrying great weights of machinery and 
boilers. - All that can be done is to limit the space into which 
water can find access, so as to reduce the amount of sinkage 
due to any assumed damage, and to ensure that the bulkhead 
deck will still be well above water. Limitations to the extent 
of flooding may be imposed by transverse, longitudinal or 
It is interest- 
ing in this connection to find in Vol. II. of our ‘‘ Transactions ” 
a paper read by Mr. Charles Lungley in 1861, strongly advocating 
the fitting of water-tight decks in order to increase the safety 
of vessels in case of bilging accidents. Until comparatively 
recent years subdivision was obtained mainly by means of 


| transverse bulkheads, and the number of these was determined 
| by the regulations of the Board of Trade and the Classification 





| mittee of 1891. 


Societies. In most cases the resulting subdivision was not 
enough to enable the vessel to remain afloat with more than one 
compartment flooded, and it was found difficult to comply with 
the “two compartment” standard of the Bulkhead Com- 
In many cases it was found that the inter- 
ference with cargo and passenger arrangements was too real, 
and the increased safety in case of accident too remote, to make 
the proposal sufficiently attractive, even although some reduc- 
tion in life-saving appliances was permitted ; and many ships 
begun on a “two compartment ”’ basis were finally completed 
upon ordinary lines. But the problem is again being seriously 
considered ; a second Bulkhead Committee is sitting, and its 
report will be of vital interest to the whole shipbuilding and 
shipowning community. 

Increased safety may be obtained by means of transverse 
bulkheads in two ways. First, by increasing their height so 
that the vessel may sink more deeply before their tops become 
submerged. This was done in the celebrated City of Paris and 
City of New York, and is equivalent to increasing the freeboard 
to the bulkhead deck. The method is apt to interfere with the 
passenger accommodation, and unless many water-tight doors 
are fitted results in much inconvenience in the working of the 
ship. It is largely a question of convenience versus safety. 
Secondly, by decreasing their spacing, fitting more bulkheads, 
and so reducing the sizes of the holds and ’tween decks. This 
also tends to interfere with cargo and passengers, and increases 
the numbers of cargo hatches and stairways required. It 
should be noted in this connection that it is not so much a ques- 
tion of the number of adjacent compartments that may be 
simultaneously flooded with safety as the proportion of the 
ship’s length which may suffer damage. If a ship’s side be 
ripped open for any given length it is of little consequence into 
how many compartments that length may be subdivided. All 
will be laid open, and the result will be the same whether the 
vessel be a “two compartment ” or a “ three compartment ” 
ship. When a ripping blow occurs the average length flooded 
will be equal to the length of the rip plus the length of one com- 
partment, and the maximum length laid open will be when each 
end of the rip lies on a bulkhead. In this case the length 
flooded will be two compartments more than the length of the 
side cut open. The smaller the compartments, therefore, the 
less will be the amount of flooding, and to this extent only is a 
“three compartment ” ship likely to be better than a “two 
compartment ” design if the extra safety is obtained only by 
closer spacing, and not also by increased height of bulkhead. 


| In cases of collision with another vessel, in which it may fairly 
, be assumed that only one transverse bulkhead will suffer 
damage, and consequently not more than two adjacent holds 
flooded, the vessel having the closer bulkhead spacing will, of 
course, have the advantage, since a less volume of water will be 
admitted. 

Great care requires to be observed when introducing longi- 
tudinal bulkheads as a means of limiting the extent of flooding 
on account of the fact that water admitted to one side of the 
ship only will produce a heeling tendency, which may have the 
effect of bringing the tops of the bulkheads upon that side nearer 
to the water surface than would be the case were both sides 
simultaneously open to the sea. In spite of the loss of water 
plane area, the vessel’s stability in the flooded condition will 
usually be greater than when intact, on account of the increased 
height of the centre of buoyancy, and this fact is of much value 
in reducing the amount of heel produced by unsymmetrical 
flooding. Longitudinal subdivision is commonly obtained 
either by means of middle line bulkheads in machinery end cargo 
spaces, by wing bulkheads in engine-rooms, and between boiler- 
rooms and side bunkers, or by carrying the double bottom well 
up the vessel’s sides, so as to form an inner skin. Of these three 
methods, that of wing bulkheads appears to be the most valuable, 
as the wing spaces are less than those on one side of a central 
bulkhead, and greater than those between two skins. The 
central spaces containing the machinery and boilers are less 
likely to be rendered useless and the wing bulkhead, being further 
from the vessel's side than the inner skin, is less liable to partake 
of any damage occurring to the outer shell plating. In cases 
where wing bulkheads are fitted it will probably be found advis- 
able to interconnect the wing compartments on either side of 
the ship, so that both may be filled at the same time, and the 
vessel thus kept upright. 

There are many objections to the fitting of an inner skin 
in mercantile vessels. Wing bulkheads already serve a useful 
purpose as bunker boundaries, and so do not add materially 
to the vessel’s weight or cost, but an inner skin is a definite 
addition to both, it reduces the space available for cargo, coal, 
machinery and passenger accommodation, and on account 
of its comparative nearness to the ship’s side is difficult to 
dissociate from any damage occurring to the outer skin. 

Water-tight decks form an exceedingly valuable form of sub- 
division. Very little additional weight is involved, as the 
deck is already required for other purposes. If the deck is 
above the water-line and between passenger accommodation 
and cargo spaces its conversion into an effective water-tight 
division is comparatively simple, and the only alteration in- 
volved is that of enclosing the cargo hatches by water-tight 
trunks extending up to the bulkhead deck. If, however, there 
happens to be passenger accommodation below the water-tight 
deck it becomes necessary also to carry water-tight exit stair- 
ways up to the bulkhead deck, and in most cases this would mean 
a considerable amount of inconvenience to passengers. Water- 
tight doors may, of course, be fitted on such stairways, but these 
should be avoided as far as possible, since every additional 
opening affords passage to water should the closing of the door 
be overlooked or found impossible in case of sudden emergency. 

In considering the position of the water-line to which the 
vessel is estimated to sink after any supposed flooding, special 
attention requires to be given to the possibility of water entering 
non-damaged compartments by way of scupper pipes, slop sheets, 
sanitary discharge pipes, and so on. The storm valves fitted 
where such pipes pass through the vessel’s sides are not absolutely 
water-tight, and should the upper ends of the pipes fall below 
the external sea level, water may easily find its way inboard. 
Screw-down covers should be fitted in all such cases, and as the 
rate of flow would not be great, time would be available for the 
closing of each pipe before much additional water had entered 
the vessel. 

The whole success of the method of sub-division hangs also 
upon the prompt and efficient closing of all water-tight doors 
as soon as an accident has occurred. There are now upon the 
market several excellent systems by which all doors can be 
closed from the bridge, and in which any door is closed auto- 
matically by the rise of water on either side of the bulkhead. 

In the last resort, when all else has failed, and it becomes 
evident that it will be necessary to “‘ abandon ship,” the safety 
of life at sea will depend upon the amount and nature of the 
“life-saving appliances’ with which the vessel is equipped. 
It is now a generally accepted axiom that lifeboat accommodation 
should be provided for every person on board. In April, 1912, 
all cargo steamers actually carried “‘ boats for all” on each side 
of the ship, and 80 per cent. of foreign-going passenger ships 
were also provided with boat accommodation for all on board. 
Corresponding figures are not available in the case of vessels 
employed in the home trade, but it is worthy of note that in 
thirty out of the thirty-five casualties which have occurred to 
home-trade passenger vessels during the twenty years 1892- 
1911 there was actually boat or buoyant deck-seat accommoda- 
tion for all on board ; and that in the remaining reported cases 
it did not appear that further life-saving appliances would have 
been of any use. Three-quarters of the total loss of life occurred 
in three disasters to vessels in which the boat accommodation 
was in excess of the number of persons on board at the time of 
the accident. 

‘* Boats for all ” is excellent in theory but exceedingly difficult 
to realise in practice. The Olympic now carries no fewer than 
sixty-eight lifeboats, and the Aquitania will have ninety-two. 
The problem of finding deck space for such large numbers of 
boats, each measuring about 30ft. in length and 9ft. in breadth, 
and weighing about two tons, is one of great difficulty, exceeded 
only by that of devising satisfactory means of filling them with 
their proper complement of passengers, and thereafter lowering 
them safely into the water. The problem becomes still more 
complicated if it is further attempted to arrange the boats so 
that all can be lowered away from either side of the parent 
vessel. Much ingenuity has been expended upon the problem, 
and many forms of boats and davits have been devised. Most 
of these are of too complicated a nature to be of practical 
value. It is just possible that the provision of large numbers 
of boats, many of which have to be stowed one above another 
and not attached to davits, may be worse than useless, as the 
extra boats may so hamper the deck space that access to the 
boats under davits will be hindered, and it may not be found 
possible to free the inboard “‘ nested ” boats from their supports 
and lashings, to attach them to davits when their turn comes, 
to load them and lower them away in sufficiently short a time. 
It is probable that in most cases inboard boats would be more 
likely to serve their purpose if arranged so as to float off the 
sinking vessel and act as life-rafts to be reached by swimming. 

The ideal life-saving appliance is one that is simple and certain 
in its action and by which large numbers of people can be 
floated safely and quickly. Floating decks and floating deck- 
houses have been proposed, but no solution on these lines has 
so far appeared to be of sufficient merit to meet with general 
approval. The latest trend of expert opinion appears to be 
towards the adoption of a small number of large lifeboats, 
rather than the provision of a large number of smaller and less 
substantial craft. The whole subject has been under the careful 
consideration of the Boats and Davits Committee, and their 
final report has recently been made. 

Briefly put, its most important recommendations are as 
follows :—The number of persons to be allotted to any open 
lifeboat is to depend upon its stability and upon its actual 
capacity as determined by Stirling’s Rule, instead of upon 
the overall dimensions and an assumed coefficient. Develop- 
ment may safely be in the direction of larger boats, say, 50ft. 
by 15ft. by 6ft. 8in., each carrying 250 persons and weighing 
28 tons when loaded. Decked lifeboats to have permanent 
bulwarks fitted with buoyancy tanks; they may be “ nested ’”’ 
two or three deep, even although it may be necessary to raise 








694 


THE ENGINEER 


June 27, 1918 





————— 





them out of the nest by means of hand winches before they can 
be moved under davits. Pontoon rafts may be accepted for 
25 per cent. of the persons for which the ship is certified. In 
foreign-going ships the lifeboats are to be transferable to either 
side. Davits to have gearing to turn the boat out even against 
a considerable list. To have non-toppling blocks or two sets 
of falls it they deal with more than one boat, and wire falls with 
lowering drum and brake if with more than two boats. Motor 
boats to be optional; in any ease not more than two will be 
necessary on each side of the vessel; their radius of action to 
be 100 miles on paraffin fuel. 

It remains to be seen how soon, and to what extent, these 
recommendations will be embodied in statutory rules, but there 
can be no doubt that they would have an important effect upon 
the problem of boat accommodation and stowage. The adoption 
of Stirling’s Rule and some definite—but yet to be determined— 
standard of stability will tend to produce a form of lifeboat 
eapable of carrying more persons with safety on any given 
length, breadth and depth than the forms at present in vogue. 
This will reduce the number of boats required, and so facilitate 
stowage. The provision most difficult to carry out in practice 
will, I think, be that of arranging that the boats shall be trans- 
ferable to either side of the vessel. The central portions of the 
boat deck of the modern first-class liner is already so much 
occupied by saloon domes, officers’ houses, ventilators, water 
tanks, funnels, masts and stays, that it will be a matter of some 
difficulty to find one or two clear spaces across which a lifeboat 
30ft. to 50ft. in length can be moved. As each boat may have 
to be moved longitudinally, in order to come abreast of the cross 
gangway before transference to the opposite side of the ship, 
a good deal of “‘ shunting” will have to be done to clear the 
davits and other deck obstructions. Care will also have to be 
taken that there may be no possibility of a heavy lifeboat and 
the truck upon which it is being moved “ taking charge” if 
the vessel is rolling in a seaway. 

The Committee has done much painstaking work in testing 
the stability of open lifeboats, decked lifeboats, deck seats and 
rafts. Much light has been thrown upon a subject hitherto 
greatly neglected, and the results of their labours will un- 
doubtedly be to encourage the development of more reliable 
and stable forms of all such appliances. 

But when all has been said and done, I think it is certain that 
in the future, as in the past, safety of life at sea will depend more 
upon the avoidance of accident than upon its repair, and that 
eareful navigation will prove of infinitely more value than the 
most minute subdivision or the most perfect equipment of life- 
saving appliances. And though an increased immunity from 
loss of life at sea may and will be recorded in the years to come, 
yet it must never be forgotten that life cannot be made abso- 
lutely safe at sea any more than upon land. ‘“ They that go 
down to the sea in ships, that do business in great waters ” do 
so at risk of their lives ; we may minimise, but cannot annihilate 
that risk. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Puystcat Society oF Lonpon.—The meeting will be held 
at the National Physical Laboratory, Bushy House, Teddington, 
by invitation of Dr. R. T. Glazebrook, C.B., F.R.S. It is pro- 
posed to show a series of demonstrations of work in progress in 
the Laboratory, which will be on view from 3.30 p.m. onwards. 


MONDAY, JUNE 30rs. 


Junior INSTITUTION OF ENGINEERS.—At the Institution of 
Electrical Engineers, Victoria Embankment. Gustave Canet 
Lecture on “*The Working Fluid of Internal Combustion 
Engines,” by Dr. Dugald Clerk, F.R.S. 8 p.m. The same 
lecture will be delivered the same evening at the Great Western 
Hotel, Birmingham, before the Midland Section of the Institution 
by Mr. A. A. Remington. 


FRIDAY to MONDAY, JULY 4r# to 7rs. 
THE Junior INsTITUTION OF ENGINEERS.—Visit to the Ghent 
Exhibition. Full particulars from the Secretary. 
SATURDAY, JULY irs. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS.—West 
Midland meeting at Leek. 


MONDAY, JULY Trax, tro SATURDAY, JULY 12rx. 
Royat Sanitary Institute.—Twenty-eighth Congress at 


Exeter. For particulars see page 656. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. E. A. W. Puiviips has opened an office at 63, Queen 
Victoria-street, E.C. Telephone number, 5985 Bank. 

TuHE title of Emeritus Professor of Engineering has been con- 
ferred by the Governing Body of the East London College upon 
Professor D. A. Low, Professor of Civil and Mechanical Engineer- 
ing, who has served in that institution for twenty-six years. 

Messrs. MARKHAM AND PRANCE, consulting motor engineers 
(land, marine and aeronautical), of Dudley House, Southampton- 
street, Strand, W.C., have opened a branch office at Newcastle 
Chambers, 72, High-street, Southampton, where Engineer- 
Lieutenant R. G. Law Markham, M.I. Mech. E., M.I.A.E., 
late R.N., will be in personal attendance as required. Work 
at the London office will be continued as before. 


Mr. R. W. WEEKES, consulting engineer, of Maxwell House, 
Arundel-street, W.C., informs us that he is taking into partner- 
ship Mr. Alfred O. Kolkhorst, M.I.E.E., and that in future the 
firm will carry on business under the style and title of Weekes 
and Kolkhorst. Mr. Kolkhorst, who was born in Belfast where 
he served his time, has been until recently in Chili, where amongst 
other things he carried out the whole of the electric tramway 
and lighting undertakings of Valparaiso, and was also for the 
last three years of his stay in the country general manager of 
the Chilian Electric Tramways and Light Company, of Santiago. 








LAUNCHES AND TRIAL TRIPS. 





built by Craig, Taylor 
Charles Radcliffe 


ATHERSTONE, steel screw steamer ; 
and Co., Limited; to the order of Messrs. 
and Co., of Cardiff; dimensions, 382ft., 51ft. 4}in. by 26}ft.; 
engines, triple-expansion, 26in., 42}in., and 69}in. by 465in. 
stroke, pressure 180 lb. per square inch ; constructed by Blair 
and Co., Stockton ; launch, June 5th. 

H.M.S. Sarpepon, ocean-going torpedo-boat destroyer ; 
built by Swan, Hunter and Wigham Richardson, Limited ; 
to the order of the British Admiralty ; engines, two sets of 
Parsons’ impulse and reaction turbines, Yarrow water-tube 
boilers ; launch, June 6th. 

HEsPEROS, steamship; . built by Wm. Doxford and Sons, 
Limited, Pallion ; to the order of Messrs. Brunsgaard Kiésterud 
and Co., Drammen; dimensions, 402ft. by 54ft. by 27}ft.: 
to carry 8600 tons ; a speed of 114 knots was obtained on trial 
trip, June 24th. 


THE GEORGE W. 




































































“Tre Enoincer" 


MACHINE FOR LOADING LOOSE MATERIALS. 


OnE of the latest of the many labour-saving devices 
used in the United States is a portable and self-propelling 
eonveyor for loading loose materials—such as sand, 
gravel, broken stone, coal, &c.—into carts, railway wagons 
and wheelbarrows. It is made in different forms, one of 
which is represented in the accompanying illustration. 
Here a steel frame carries an endless chain of buckets 
which pick up the material at the bottom and discharge 
it at the top into a bin and spout. The frame is mounted 
upon a pair of “ caterpillars,” each of which has its own 
motor, the machine being turned and steered by varying 
the speeds independently. The machine can feed itself 
against the pile of stone or gravel, and can move about 
the yard at a speed of 75ft. per minute. Its weight is a 
little under 3 tons. It measures about 15ft. high over 
all, 74ft. wide, and has a bearing of 4}ft. between centres 
of “ caterpillar ” sprockets. The buckets are of one yard 
capacity, and discharge at the rate of thirty buckets per 
minute. The bucket chain is driven by a steel link 
belt which passes over a motor-driven drum on the frame 
and over a sprocket on the bucket shaft at the head of the 
ladder. Motors of 5 horse-power are used. 

For loading into wheelbarrows and tubs or into the 
small railway trucks used at quarries and stone crushing 
plants, this high machine is replaced by one having a 
ladder frame of a much flatter angle, or even horizontal. 
Some of these revolve by turning the entire machine, as 
in the case illustrated. In others, the ladder frame is 
mounted on a turntable base on the underframe, so as to 
revolve independently of the movement of the “ cater- 
pillars.” These weigh from 3 to 10 tons, according to 
size, all being of the same general type, except that the 
bucket chain is driven by gearing from a motor on the 
ladder. A development on a larger scale is a machine for 
unloading barges and railway wagons. In this case a 
gantry spans the rails or canal slip and on it traverses 
a frame carrying a curved ladder or bucket boom which 
can be raised, lowered and swung as desired. The vertical 
end of the ladder extends into the hold of the boat or the 
body of the truck, and from the upper horizontal end the 
buckets discharge the material upon a conveyor belt. 
These machines are being introduced by the George W. 
Jackson Manufacturing Company, of Chicago. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Quiet Times, but Fair Prospects. 

THE half-year appears likely to close very quietly in 
the iron and steel trades as regards new business. The activity 
prevailing a few months ago has given place to a decided lull 
in demand, and the strikes in some of the chief iron and steel 
using industries are greatly curtailing current requirements for 
material. The gas strip mills have been closed for several weeks, 
and some of the medium and common bar mills are now closed, 
whilst others are only working part time. The amount of pig 
iron going into use has also been considerably lessened, and pig 
iron stocks, which up to a few weeks ago were practically non- 
existent, are beginning to accumulate at the blast furnaces. 
It is to be hoped that matters will mend before July 10th, or there 


on record. By that time, however, it is quite possible that the 
position will have altered for the better, and that the local demand 
will have improved again. Meanwhile it is satisfactory to know 
that the oversea demand keeps good. 


Good Engineering Outlook. 


of various kinds—tramway, canalisation, and electric—being 


mooted, which appear likely to produce orders later on. 








MACHINE FOR LOADING LOOSE MATERIALS INTO TRUCKg 


JACKSON MANUFACTURING COMPANY, CHICAGO, ENGINEERS 





| and dragging character, 
is likely to be one of the quietest summer quarterly meetings | 


There are also quite a number of engineering projects | 


The | 
general needs of the community in the way of power, light, water | 
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supply, transit facilities, and so forth, which only engineers can 
satisfy, are finding expression, and must be met by public 
authorities as they arise, whatever the temporary conditions 

of the iron and steel market may be. A great deal of municipal 
and other engineering work is in hand and in prospect in various 
Midland towns, and also in other parts of the country just now, 

and iron and steel for its realisation is bound to be freely ordered 
sooner or later. Midland iron and steel masters, therefore, on 
*Change to-day—Thursday—in Birmingham, though they 
admitted that there is at present a cloud, did not forget that there 
is also a silver lining. The shipbuilding industry is also known 
to have a lot of work still in hand. The country’s needs for self- 
propelled vehicles, both industrial and general, seem almost 

greater than can be supplied, firms in this trade being still very 
busy ; and along with this development more attention than ever 
is being paid to highways, with the result that machinery and 
plant for roadmaking and repairing, such as road-picking 
machines, stone breakers, macadam-mixing machinery, steam 
and petrol road rollers, tar sprayers, watering carts, street 
sweeping machines, and other road requisites, were never in 
better demand. Works machinery is also in brisk request as 
also are prime movers, alike steam, gas, oil, petrol, and electric. 
A large trade has been done by agricultural engineers in hay- 
making implements and machinery, and the sales of self-binding 
reapers are also likely this year to be considerable. 


Pig Iron. 
Makers quote as follows for crude iron :—South 
Staffordshire common, 58s. to 59s.; part-mine, 59s. to 60s.; 


best all-mine forge, 92s. 6d. to 97s. 6d.; foundry, 97s. 6d.; cold 
blast, 130s.; Northampton, 58s. to 59s.; Derbyshire, 60s. to 
61s.; North Staffordshire forge, 67s. to 68s.; best, 75s. to 76s, 


Manufactured Iron. 

Unmarked bars are in quiet inquiry at £8 to £8 5s., 
delivered Birmingham, and low prices are also being accepted 
for common bars for nut and bolt making. The marked bar 
houses, finding business still satisfactory, are able to maintain 
their £10 quotation. The black sheet trade is quiet. Gal- 
vanised corrugated sheets are in steady request upon foreign 
account, India, South America, Australia, and South Africa 
being satisfactory customers. There is, however, considerable 
competition and quotations are down at £11 10s. to £11 12s. td. 
Close-jointed strip is quiet and has been reduced in price to about 
£8. Hoop iron is quoted £8 15s., and for slit nail rods £9 Is. 
nominal is quoted. 


Steel. 

A fair amount of work is still being executed in the 
various steel works, mainly on account of old orders, and angles 
are maintained in price at £8 to £8 2s. 6d. Semi-finished steel 
is subject to much competition from abroad and also from other 
parts of the kingdom, the general quotation for Bessemer steel 
bars being £5 10s. to £5 12s. 6d. 


Tramway Developments. 
The Birmingham Corporation is proposing an outlay 
of some £289,000 upon linking up its present tramway system. 


| The matter has yet to be discussed in the Town Council, and 


meanwhile public opinion among shopkeepers in the city is very 
much against some of the projected new lines. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Slow. 

THE commencement of the holiday season has caused a 
marked falling off in the attendance on the Iron Exchange, and 
the number of both makers and merchants who put in an appear- 
ance was below the average. Business in pig iron was of a dull 
and most brands registered lower 
figures. Finished iron and steel was unchanged. In copper, 
with the exception of tough ingot and best selected, which was 
dearer, prices were lower. Sheet lead was higher, but English 


| tin ingots showed a reduction, 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 64s. 6d.; 
Staffordshire, 65s.; Derbyshire, 64s.; Northamptonshire, 66s.; 
Middlesbrough, open brands, 64s. 6d. Scotch: Gartsherrie, 
77s. 6d. to 78s. 6d.; Glengarnock, 75s. 6d.; Eglinton, 75s. 6d.; 
Summerlee, 75s. ‘éd., delivered Manchester. West. Coast 
























| 
I 
k 
b 
| 
| 





yuth 


‘old 











sc SP RT een ec RENN ETT Se meee 





June 27, 1918 


THE ENGINEER 


695 














hematite, 77s., f.0.t. Delivered Heysham : Gartsherrie, 75s. 6d. 
to 76s. 6d.; Glengarnock, 73s. 6d.; Eglinton, 73s. 6d.; Summer- 
lee, 73s. 6d. Delivered Preston : Gartsherrie, 76s. 6d. to 77s. 6d.; 
Eglinton, 74s. 6d.; Glengarnock, 74s. 6d.; Summerlee, 74s. 6d. 
Finished iron: Bars, £8 15s.; hoops £8 17s. 6d.; sheets, £9 7s. 6d., 
Steel: Bars, £8; Lancashire hoops, £8 15s.; Staffordshire, 
ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; boiler plates, 
£9 7s. 6d. to £9 12s, 6d.; plates for tank, girder and bridge work, 
£8 5s.; English billets, £6 12s, 6d. to £6 17s. 6d.; foreign ditto, 
£5 17s. 6d. to £6; cold drawn steel, £10. Copper: Sheets, 
strips, &c., £80 per ton ; small lots, 103d. per pound ; rods, £78 ; 
tough ingot, £75; best selected, £76 per ton. Copper tubes, 
103d.; solid drawn brass tubes, 84d.; condenser tubes, 94d.; 
brazed brass tubes, 94d.; rolled brass, 74d.; brass turning rods, 
74d.; brass wire, /$d.; yellow metal, 7}d. per pound. Sheet 
lead, £25 10s. per ton. English tin ingots, £208 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was very small, 
and whilst business for prompt was confined in small compass, 
inquiries in most cases were for forward delivery. There was 
little change to note in the shipping department. 


Hepburn Ballantyne. 

It is with regret that I have to announce the death of 
Mr. Hepburn Ballantyne, who for upwards of 30 years was 
associated with the Pacific Steam Navigation Company, latterly 
as superintendent engineer. Mr. Ballantyne was a native of 
Birkenhead, and served an engineering apprenticeship with the 
firm of Laird Brothers. In 1882 he joined the engineering staff 
of the Pacific Steam Navigation Company and eventually became 
the engineering superintendent. is illness was only brief. 
He was at his office towards the end of last week. 


BaRROW-IN-FuRNEsS, Thursday. 
Hematites. 

The past week has seen no change of moment in the 
hematite pig iron trade of this district. There is still only a 
limited amount of business being done by smelters. One of the 
reasons for this is that users of iron, themselves well fixed up for the 
time being for obtaining supplies of iron by the fact of contracts 
booked some time ago, are not in any hurry to place orders and 
are wanting even lower rates than the reduced prices now quoted 
by makers. At the same time, makers have their hands full 
of orders and are going easy as regards new business, for they 
can keep their works going at the present rate of output without 
trouble for a good while. The whole of the iron being made is 
going into immediate consumption, and local steel makers are 
still aceounting for a large proportion of it. Prices are much the 
same, with makers quoting 79s. to 80s, per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. These prices, of 
course, to @ great extent can only be taken as nominal. There 
is a good steady demand for special sorts of iron. ‘The business 
being done in warrant iron is practically nil. 


Iron Ore. 

For iron ore there is a good steady demand, and raisers 
are disposing of the whole of their output, and at the same time 
stores have been drawn upon at some of the Furness mines. 
The outside demand is still active. Prices are about the same, 
with good average sorts quoted at 17s. and the best ores are up 
to 26s. per ton net at mines. The importations of Spanish 
ores into Barrow last week were heavy, no less than 7500 tons 
being landed at the Ramsden Docks. This ore is quoted at 
18s, 6d. per ton delivered to West Coast furnaces, 


Steel. 

There are no new features to note in the steel trade. 
There is the same activity at Barrow and also in the Workington 
district, and a large output is being maintained. Rails are being 
rolled at Barrow and also at Workington for home and colonial 
buyers, and from the Barrow Steel Works there is a big make of 
ship plates, boiler plates, and other shipbuilding material. 
The smaller departments, such as those on steel billets and tin 
bars, are quietly employed, and the hoop mill at Barrow is going 
easy. The general demand for steel is steady, and heavy sections 
of rails are at £6 12s. 6d. to £6 15s., with light sorts at a pound 
more. The business being offered in heavy tram rails is slight, 
and the current rate is £7 5s. per ton. For steel shipbuilding 
material there is a good demand on local as well as general home 
account, and ship plates are at £8 10s., with boiler plates at 
£9 5s. to £9 10s. per ton. 


Shipbuilding and Engineering. 

These trades are as busy as they can be in every depart- 
ment. The finishing touches are being made to the Japanese 
battleship-cruiser Kongo, and the fitting out of the Brazilian 
monitor Javary is being pushed on. It is hoped to send the 
Javary and her two sister ships, not yet launched, away from 
Barrow in August for Brazil in order to make the passage, 
which will not be an easy one, during the fine weather. These 
craft only draw 4ft. 6in. water when loaded up, so that the 
taking of them out will be a ticklish job. 


Fuel. 

There is a brisk demand for coal, and good steam sorts of 
Lancashire or Yorkshire coal are quoted at 16s. to 17s. per ton 
delivered. Coke is in full demand at 26s. per ton delivered from 
Mast Coast ovens to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Conflicting Reports of the Outlook. 

THERE is an opinion gradually gaining ground here that 
things are not quite so sound as they were so far as the outlook 
is concerned, though for the moment works are generally well 
employed. Manufacturers are buying raw material very 
cautiously, and the reports that one hears as to new business are 
rather conflicting, some large concerns speaking of a distinct 
falling off, while others take a more optimistic view. Several 
factors combine to keep consumers off the market. 


Round the Works. 

Whatever may happen in, say, a year’s time from now 
there is no gainsaying the fact that at present there is an abund- 
ance of work in the district, and although it may be true that 
new business shows a falling away, there are still some very fair 
contracts being booked. Seven Sheffield firms have just had 
tenders accepted by the London, Brighton and South Coast 
Railway for requirements over the current year, the work 
including tires, bolts, files, springs, engine tubes, spring steel 
and a good tonnage of blooms. The Government of New South 
Wales has contracted with five firms here to be supplied with 
blooms, iron bars, about 1000 tires, and 1300 axles. An order 
for springs has also been placed by the East India Railway Com- 
pany, and another Sheffield works is supplying about 850 
fish bolts to the London United Electric Tramways Company. 
For Perth, Western Australia, a quantity of tram tires is being 
made, for South America beams and swages, and for Australia 
a fair tonnage of high-grade steel. On the heavier side very 
much work for Admiralty purposes is just being completed. For 
the Barham, now building at Clydebank, there are in hand oil- 
driven machinery, castings, and shaft brackets, about 700 tons 
of bulkkead and barbette armour, some 40 tons of communica- 
tion tubes, and about 1000 tons of gun shields. For H.M.S. 





Tiger, under construction at the same place, battery and barbette 
armour of something like 1300 tons weight is being turned out, 
as well as an armour control tower, weighing about 25 tons, 
and belt armour of nearly 900 tons weight. For H.M.S. Benbow, 
being built at Dalmuir, there have been made here armour 
shields of not less tonnage than 420, beside an armour control 
tower of 24 tons and a conning tower of about 120 tons. For 
H.M.S. Valiant, now on the stocks at the Fairfield Company’s 
yards, a 40-ton communicating tube has been made, and also 
about 1100 tons of gun shields for the same vessel. Beside these 
contracts, the bakery plant and the officers’ fire-hearths for 
H.M.S. Barham and fire-hearths for the crews of the cruisers 
Galatea, Inconstant, and Royalist, and the destroyers Picton 
and Portia are all being manufactured in Sheffield, to which 
centre also has come an order for railway tires in connection with 
the new dock which the Port of London Authority is con- 
structing at the South Royal Albert Docks. A Rotherham 
firm has secured a nice order for axles for Monte Video. 


Raw Materials. 

Regarding raw material, a maker of Lincolnshire pig 
iron told me this week that if things do not improve soon 
some makers will be in the bankruptcy court. Since my 
previous letter the Associated Lincolnshire Ironmasters have 
reduced the prices of iron by 4s. per ton, the present quotations 
being :—No. 4 forge, 61s. 6d.; No. 3 foundry, 62s. 6d.; basic, 
63s. 6d., delivered Sheffield or Rotherham. There has, however, 
been no buying worth speaking of. The big fall in Cleveland 
warrants—-which have probably not even yet touched bottom— 
is, of course, responsible partly for this, but there is also the fact 
that the stock-taking period is near and consumers are not 
desirous of adding anything to stocks just now on that account. 
In addition, some of the steel works here are complaining of not 
booking many new orders. ‘Two big firms in particular state 
that they are experiencing this state of things, and whilst 
orders for finished materials show anything like slackness, they 
do not feel very free to buy except for immediate wants. In the 
Derbyshire pig iron market matters appear to be better so far 
as business is concerned. Some merchants declare that they 
have made a lot of sales during the last few days, and, indeed, 
are now sold well ahead, though the prices realised are alleged 
to be some shillings under cost. On Wednesday some sales 
were effected here at 62s. 6d. for No. 3 foundry, and though this 
figure appears to have been quite exceptional, merchants read 
into it an indication that better times for makers are not far 
distant. At present they are about as bad as they could be, 
and makers state that unless a change comes soon they will have 
to go off the market, as they cannot possibly turn out iron at 
the prices now ruling. There must, however, be a lot of buying 
to come on, and there is still the greatest difficulty in getting 
hold of iron. 


Big Coke Ovens Contract. 

The Ebbw Vale Steel, Iron and Coal Company has 
just placed an order with the Koppers Coke Oven and By- 
product Company, of Sheftield, for the erection of 100 of the 
latter’s patent ovens with all the plant for recovering tar and 
ammonia, At the present time the Ebbw Vale ovens are of the 
old beehive type, but the new plant, it is estimated, will be 
capable of converting into coke 5500 tons of coal per week. 
In connection with this big installation, almost twice the size 
of that recently contracted for by the Birmingham Corporation, 
some interesting figures are given. The class of coal to be 
carbonised by the Ebbw Vale’s new ovens yields about 80 per 
cent. of coke when dealt with in by-product ovens, as against 
70 to 75 per cent. when carbonised in ovens of the old type. 
‘To manufacture that quantity in the old ovens would require 
from 6000 to 6300 tons of coal, so that in coal alone it is esti- 
mated that the new plant will save about 500 to 800 tons per 
week, 


Fuels. 

The general condition of the steam coal market here 
shows no material change since a week ago. The position at 
the moment is as if a halt had been called, sellers holding tight 
in anticipation of the demand for shipment showing a marked 
improvement, which would, of course, tone up the market, 
whilst buyers, on the other hand, are holding off as much as they 
possibly can, and in the meantime doing their best to “* bear ” 
the market. Pits are, for the most part, fully employed, but in 
some instances stocks are on hand, and, whilst some special 
lots have been offered at lower rates, generally speaking there is 
very little forced selling in evidence at present. Not much 
forward business is being arranged, but the colliery position with 
regard to it is as firm as ever. For the smaller classes of steam 
fuel the market is not so firm, spot lots being offered at lower 
rates. The demand for washed steam nuts is perhaps a little 
better than for other grades, on account of many works using 
this fuel more largely than ever, owing to the low percentage 
of ash, the disposal of which is at some works an ever-growing 
difficulty. Current quotations are, as a rule, steadily held 
at, per ton at pits, as follows :—Best South Yorkshire hards, 
12s. td. to 13s.; best Derbyshire, 12s. to 12s. 6d.; second 
qualities, 11s. to 12s.; steam cobbles, 10s. 3d. to 10s, 9d.; washed 
double nuts, 11s. 6d. to 12s.; seconds, 10s. to 11s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tue Cleveland pig iron market is still somewhat un- 
settled, owing chiefly to the recent events in the warrant ring. The 
market has not received so great a shock for many years as it has 
suffered by the recent suspension of payment by a world- 
renowned firm of iron merchants, and it must necessarily take a 
long time to recover. Still there are indications of returning 
confidence, and with a steadier run of prices it is quite probable 
that some very large orders will be placed. The lower prices are 
attracting consumers and continental buyers, and there is 
undoubtedly more disposition to do business than has been the 
case for some considerable time past. The position is also im- 
proving from a statistical point of view. The stock of Cleveland 
pig iron in the public warrant stores continues to be steadily 
reduced, the withdrawals to date this month being at the rate 
of over 1100 tons per working day. The stock now stands at 
217,657 tons, or 22,070 tons less than at the beginning of the 
month. In the early part of the week No. 3, G.M.B., Cleveland 
pig iron was sold at 55s., but the market improved and the 
general market quotation is now 55s. 9d., and a good business 
has been done at that figure. No. 1 is 58s.; No. 4 foundry, 
55s. 6d.; No. 4 forge, 55s.; and mottled and white iron each 
54s. 6d., all for early delivery. At present there are 89 furnaces 
in blast on the North-East Coast, 46 making Cleveland iron and 
43 hematite, spiegel, ferro-silicon and other special kinds of iron. 
The total is just one below the recent maximum of 90. 


Hematite Pig Iron. 

The market for hematite pig iron has been on the quiet 
side during the past week, and there has not been a great deal 
of new business done. In sympathy with the general decline 
East Coast hematite is showing a downward tendency, and mixed 
numbers are now obtainable at 76s. for both early and forward 
delivery. The price has fallen by 6s. per ton within a month, 
and the quotation may be expected to drop steadily until it 
reaches a figure more in proportion to the price of Cleveland pig 
iron. Steel manufacturers, who are the largest consumers, will 
not place contracts for hematite at its present price, and antici- 





pate further reductions in the near future. In the meantime, 
makers of hematite iron are as busy as they well can be, for they 
have plenty of orders in hand, and the whole of their output is 
going into prompt use either in the immediate district or at 
works in other parts of the country. 


Iron-making Materials. 

The foreign ore trade is still inactive. A very large 
quantity is being imported under current contracts, the imports 
averaging about 7000 tons per working day, but the amount of 
new busi is practically negligible. Having good stocks 
consumers are in no hurry to come into the market, and with 
prices declining are rather disposed to hold out longer and 
await developments. Sellers still quote on the basis of 20s. for 
best Bilbao Rubio of 50 per cent. quality. Coke shows a down- 
ward tendency. Producers are reluctant to sell their coke at 
the lower levels now obtaining, and ironmasters will not pay 
more than 19s. at the outside. Some business in medium 
furnace kinds has been done this week at as much as 20s. 6d. and 
21s. for forward delivery, and spot lots are being disposed of at a 
lower figure. But the general quotation is now no more than 
19s. per ton delivered at the works. 


Manufactured Iron and Steel. 

There is a busy state of affairs to report in connection 
with the manufactured iron and steel trades on the North-East 
Coast. New specifications, however, are only coming in but 
slowly. There has been a better inquiry of late, but the volume 
of new business is still disappointing. The structural steel 
departments show the greatest activity, and there is a very large 
production of steel rails under contracts for customers both at 
home and abroad. Galvanised sheets are dull owing to over- 
production. The principal quotations are :—Common iron bars, 
£8 15s.; best bars, £9 2s. 6d.; best best bars, £9 10s.; packing 
iron, £6 15s.; iron ship angles, £8 15s.; engineering angles, 
£8 15s.; iron ship plates, £7 15s. to £7 17s. 6d.; iron girder plates, 
£8 to £8 2s. 6d.; iron ship and girder rivets, £9 15s.; iron sheets, 
singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; steel bars, 
basic, £8 to £8 2s. 6d.; steel bars, Siemens, £8 10s. to £8 12s. 6d.; 
steel ship plates, £8 5s.; steel boiler plates, £9 5s.; steel ship 
angles, £7 17s. 6d. to £8; steel engineering angles, £7 17s. 6d. 
to £8; steel sheets, heavy singles, £8 15s. to £8 17s. 6d.; steel 
joists, £7 7s. 6d.; steel hoops, £9 ; steel strip, £8 ; all less 24 per 
cent. f.o.t. Heavy steel rails are £6 12s. 6d. to £6 15s.; steel 
railway sleepers, £7 10s. to £7 12s. 6d. net f.o.b. Cast iron : 
chairs are £4 15s.; cast iron pipes, l}in. to 2in., £6 2s. 6d. to £7 ; 
3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 8in., £6 to £6 2s. 6d.; 
10in. to 16in., £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d. 
to £7 12s, 6d. f.o.r. at makers’ works. The quotation for iron 
and steel galvanised corrugated sheets, 24 gauge, in bundles, 
is £11 15s. per ton f.o.b., less the usual 4 per cent. 





Shipbuilding and Engineering. 

There are healthy signs that the present great activity 
in the kindred trades of shipbuilding and engineering will con- 
tinue well into next year. All the yards on the North-East 
Coast are busily employed. On the Tyne the shipbuilders’ 
books are well filled with orders,and contracts for new vessels 
continue to be placed notwithstanding the high price of tonnage. 
Wood, Skinner and Co., of Bill Quay, have received an order from 
a Newcastle firm of shipowners for a steamer of about 9000 tons 
deadweight. She is to be fitted with quadruple-expansion 
engines by the North-Eastern Engineering Company, of Walls- 
end. Among other orders which have been placed are those 
for two cargo steamers by Tyzack and Beanfoot, Sunderland, 
to Sir James Laing and Sons, Sunderland ; a cargo steamer from 
Jenneson, Taylor and Co., to Bartram and Sons, Sunderland ; 
and two colliers from a Paris firm to Osbourne, Graham and Co., 
Sunderland. General activity characterises the various depart- 
ments of the engineering trade. Marine engineers have a great 
amount of work in hand and boilermakers, bridge builders, and 
locomotive engineers are busily engaged on good contracts. 


New Graving Dock. 

Baird Brothers, of the Bull Ring Engine Works, North 
Shields, are about to make a commencement with a new graving 
dock. Boring operations are already in progress. The site 
is that of the existing works, and land adjoining will be utilised. 
The dock will be 155ft. long and 45ft. wide at the entrance. 
The width inside the dock will average 57ft. The pumping 
plant will be driven by electricity and will be capable of pumping 
out the dock in about an hour and a-half. 


Coal and Coke. 

The coal market is very steady, but without any 
important price*changes for _—- fuel, whilst forward dealing 
is in a state of suspense. nder holiday influences very little 
business has been done in Northumberland coals, and most of 
the collieries have been laid idle for a few days. Best Durham 
gas coal is quoted at 14s. 9d. to 15s., while second qualities are 
13s. to 13s. 3d. Bunker coal is generally in good request with a 
fair supply. Business has been done this week in ordinary 
Durham bunkers at 13s. 44d., and best qualities at 14s. Coke 
is easier. Quotations are :—Best foundry, 23s. 6d. to 25s.; 
blast furnace, 19s. 6d. to 22s.; gas-house, 17s. 6d. to 18s. 6d. 
f.o.b. This week parcels representing between 10,000 tons and 
15,000 tons of Durham coke have been arranged for West Coast 
blast furnaces—for forward delivery—at 25s. delivered. This 
is equal to about 20s. on Teesside. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Warrant Market Still Irregular. 

THE Glasgow pig iron warrant market has continued 
weak and irregular, as a result of the recent failure. At 
a meeting of the creditors it was reported that the debts 
were believed to amount to about £399,000, while the assets 
were estimated at about £121,000. A considerable amount 
of the liabilities are said to be due to other firms in the 
‘iron ring,’ and probably these may be found largely to 
consist of “ differences,’ which will not fall so heavily 
on those concerned as if the indebtedness had been of the 
ordinary trade description. Had not the exchanges at London 
and Middlesbrough, as well as Glasgow, fixed common prices 
immediately on the failure, the evil effects might have proved 
disastrous to some others. Asitis, the market has been greatly 
disturbed, and some time may yet elapse before business is on 
a stable footing. Since last report transactions have taken 
place from 54s. 44d. to 53s. lld. cash, 55s. 74d. to 54s. 4d. one 
month, 54s. 104d. to 55s. three months, 53s. lld. seven days, 
and 53s. 44d. four days. It is understood that a larger pro- 
portion of business than usual has been done on account of con- 
sumers, and speculative transactions have been only of moderate 
amount. The quantity of Cleveland iron taken for use in Scot- 
land has been on the increase owing to the reduced prices. The 
arrivals at Grangemouth from Middlesbrough and district in 
the past week amounted to 11,926 tons, showing an increase 
of 3197 tons compared with the quantity received in the corre- 
sponding week of last year, and there is a total increase in these 
imports since January Ist of 21,943 tons. 


Scotch Pig Iron Trade. 

Four furnaces—two on hematite and two on ordinary 
pig iron—have gone out of blast since last report at Dalmelling- 
ton Ironworks. There are now forty-eight furnaces producing 
hematite, thirty-two ordinary and special brands, and five basic 
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iron, the total of eighty-five thus in operation in Scotland com- 
paring with the same number at this time last year. The 
demand for Scotch pig iron has fallen off to some extent from a 
variety of causes. Users have in view the near approach of the 
annual trade holidays, and they are evidently of opinion that in 
the circumstances of the market and at this time of the year 
there is not much chance of prices going against them if they 
decide to wait a little while. While Scotch iron has gone back 
in value during the last two or three weeks, the fall has been 
comparatively small compared with Cleveland. Govan and 
Monkland are quoted f.a.s. at Glasgow, Nos. 1, 70s. 6d.; Nos. 3, 
69s.; Carnbroe, No. 1, 75s.; No. 3, 7ls.; Clyde, No. 1, 76s.; 
No. 3, 72s.; Gartsherrie, Summerlee, Shotts, and Calder, Nos. 1, 
76s. 6d.; Nos. 3, 71s. 6d.; Langloan, No. 1, 77s. 6d.; No. 3, 
72s. 6d.; Coltness, No. 1, 98s.; No. 3, 80s.; Eglinton, at Ardrosan 
or Troon, No. 1, 7ls.; No. 3, 70s.; Glengarnock, at Ardrossan, 
No. 1, 76s. 6d.; No. 3, 71s. 6d.; Dalmellington, at Ayr, No. 1, 
72s.; No. 3, 70s.; Carron, at Grangemouth, No. 1, 77s.; No. 3, 


72s. per ton. The foreign demand for Scotch pig iron has not 
improved to the extent that might have been expected. The 
quantity taken by the United States since the beginning of the 
year has been 1745 tons, and while this is double the quantity 
that was sent in the same time last year, it is yet very small 
compared with the takings of some former times. Canada has 
only taken about a third of the Scotch iron sent there in the first 
half of 1912, Germany only about one-half, and Australia’s 
share has fallen off to the extent of about one-fourth. South 
America is our best foreign customer, with 8154 tons, compared 
with 7961 tons in the first six months of last year. 


Hematite Pig Iron. 

There is a good demand for Scotch hematite pig iron, 
although the consumption does not appear to be quite so large 
as it was a short time ago. The price is again somewhat easier, 
merchants quoting 79s. for West of Scotland delivery at works. 
The quotation of Cumberland warrants is 73s. f.o.b. Cumberland 
ports, but with little or no business being done. 


The Steel Trade. 

There is still a fair amount of work in steel available 
under contract, but the new business is scarce and now eagerly 
competed for. A rumour has been current that British and 
foreign makers have been sounding each other with reference 
to the desirability of arriving at some satisfactory method of 
regulating prices, so as to avoid unprofitable working during the 
quieter times, which are generally believed to be approaching. 
Quotations for home orders are without change. Steel angles 
are at £8; ship plates, £8 7s. 6d.; bars, £9; and boiler plates, 
£9 2s. 6d. per ton, all subject to the usual 5 per cent. discount for 
Clyde delivery. 


Malleable Iron Better. 

The makers of finished iron report a somewhat better 
inquiry, but there is still much room for improvement, as several 
of the works are altogether idle, whilst in other cases it is diffi- 
eult to find orders that will supply the workmen with full 
time. Seotch crown bars are quoted £8 2s. 6d.; best bars, 
£8 10s.; and best horseshoe iron, £8 12s. 6d., less 5 per cent. 
discount for Clyde delivery. For export the prices are consider- 
ably less, but there is not much inquiry at present. 


Scarcity of Shipbuilding Orders. 

There is a general cessation of orders for new vessels, 
especially of the tramp order. There appears to be less confi- 
dence among owners as to the probability of good freights being 
maintained for a much longer period. Even if the rates remained 
on a fair basis the costs of vessels are now generally held to be 
too high to ensure profitable results, so that a halt has been called 
in the construction of new vessels. The work coming to hand 
consists almost altogether of additions that are being made to 
regular lines, in order to maintain present services. The Federal 
Steam Navigation Company, of London, has placed orders for 
two steamers of 10,000 tons each on the Clyde, one of these 
having been secured by D. and W. Henderson, of Glasgow, and 
the other by William Hamilton and Co., of Port-Glasgow. The 
vessels are to be specially fitted for first-class passenger traffic, 
and will also have refrigerators for the carriage of frozen meat. 


The Coal Trade. 

Business has been quieter in the coal trade. Ship- 
ments are considerably reduced, and as supplies of coal are diffi- 
cult to clear, prices are generally 3d. to 6d. per ton lower. At 
Glasgow house coal is quoted f.o.b. from 12s. 6d. to 13s.; steam 
coal, 12s. 9d. to 13s. 3d.; splint coal, 14s. to 14s. 6d.; treble 
and double nuts, 12s. 6d. to 13s.; and singles, 12s. to 12s. 6d. 
per ton. . 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff. 

VERY quiet conditions existed in the coal market 
during last week, and easy prices prevailed. Forward business 
was slow and of an irregular character, in some cases buyers 
securing important concessions, it is stated, to the extent of ls. 
a ton, but owing to a confident impression that the demand 
would shortly improve, figures for July loading remained firmer. 
In smalls values were unaltered ; house coals and Monmouth- 
shireseasy; secondary steams somewhat weaker ; patent fuel and 
cokes slow; and pitwood also was slow and irregular. It is 
noted that an important inquiry had been made by the French 
naval authorities for about 40,000 tons of best steams, delivery 
extending from July to October. 


Latest. 

The coal market to-day showed a slight improvement, 
and though the business of the day was slight, a general im- 
pression prevailed of good prospects as to the demand. As 
regards smalls, the tendency was firm. House and other bitu- 
minous coals unaltered, patent fuel and coke quiet, pitwood firm. 
Following were closing quotations :—Steam coal: Best Ad- 
miralty large, 19s. 6d. to 20s. 6d.; best seconds, 18s. 6d. to 19s.; 
seconds, 17s. 6d. to 18s.; ordinaries, 17s. to 17s. 6d.; best drys, 
18s. to 19s.; ordinary drys, 15s. to 16s.; best bunker smalls, 
10s. to 10s. 6d.; best ordinaries, 9s. 6d. to 10s.; cargo smalls, 
7s. 6d. to 8s. 6d.; inferiors, 7s. to 7s. 6d.; washed smalls, 12s. 
to 12s. 6d.; best Monmouthshire black vein, large, 17s. 3d. to 
17s. 6d.; ordinary Western Valleys, 16s. 9d. to 17s.; best 
Eastern Valleys, 16s. to 16s. 6d.; seconds, 15s. 6d. to 16s. 
Bituminous coal: Best households, 19s. to 20s.; good house- 
holds, 17s. to 18s.; No. 3 Rhondda, large, 17s. 6d. to 18s. 6d.; 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda, large, 13s. 6d. to 14s.; 
through, lls. 9d. to 12s. 3d.; No. 2 smalls, 8s. 6d. to 9s.; best 
washed nuts, l6s. to 16s. 6d.; seconds, 15s. to 15s. 6d.; best 
washed peas, 14s. 6d. to 15s.; seconds, 13s. 6d. to 14s. Patent 
fuel, 22s. to 22s. 6d. Coke: Special foundry, 3ls. to 32s.; 
good foundry, 26s. to 30s.; furnace, 22s. to 24s. Pitwood, 
ex ship, 22s. to 22s. 6d. 


Newport (Mon.). 

The position of the Newport coal market continued 
practically unaltered, with prices still somewhat irregular, 
smalls keeping fairly steady. Patent fuel and cokes quiet ; 
pitwood firmer. Following were closing quotations :—Steam 
coal: Best Newport black vein, large, 17s. to 17s. 3d.; Western 
Valieys, 16s. 6d. to 16s. 9d.; Eastern Valleys, 15s. 9d. to 16s. 3d.; 
other sorts, 15s. 3d. to 15s. 9d.; best smalls, 8s. 9d. to 9s,; 





seconds, 6s. 6d..to 8s. 6d. Bituminous coal: Best house, 18s: 
to 19s.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 20s. to 20s. 6d. 
Pitwood, ex ship, 22s. to 22s. 6d. 


Swansea. ; 

There was no change of any account in the character 
of the anthracite coal market. Some improvement in tonnage 
was noted, and Swansea Valley large prices held firmer, red vein 
continued easy, rubbly culm weak, and machine-made nuts and 
cobbles very easy. Following were closing prices :—Anthracite 
coal: Best malting, large, 22s. to 24s. net ; second malting, large, 
18s. 6d. to 20s. net ; big vein, large, 16s. to 17s. 6d., less 24 per 
cent.; red vein, large, 12s. to 13s., less 2} per cent.; machine- 
made cobbles, 22s. to 23s. 6d. net; Paris nuts, 23s. to 24s. net ; 
French nuts, 23s. to 24s. net ; German nuts, 23s. to 24s. net ; 
beans, 16s. 6d. to 19s. net ; machine-made large peas, Ils. 6d. 
to 13s. 6d. net ; rubbly culm, 7s. 6d. to 8s., less 24 per cent.; 
duff, 5s. 3d. to 5s. 6d. net. Steam coal: Best large, 19s. 6d. to 
21s., less 2} per cent.; seconds, 16s. to 17s., less 24 per cent.; 
bunkers, lls. 6d. to 12s. 6d., less 2} per cent.; smalls, 8s. to 
9s. 6d., less 2} per cent. Bituminous coals: No. 3 Rhondda, 
large, 17s. to 18s. 6d., less 24 per cent.; through and through, 
15s. to 16s., less 2} per cent.; small, 13s. to 14s., less 2} per cent. 
Patent fuel, 20s. to 21s., less 2} per cent. 


Iron and Steel Trade. 

Dowlais works were in full activity during the past 
week, the Goat Mill being occupied the whole time on heavy 
rails. The Big Mill also and other departments were fully 
engaged. Latest quotations:—Pig iron: Hematite mixed 
numbers, 73s. cash and 73s. 4d. month; Middlesbrough, 54s. 
cash and 54s. 4d. month ; Scotch, 65s. cash and 65s. 4d. month ; 
Welsh hematite, 82s. 6d. dd.; East Coast hematite, 82s. to 
82s. 6d. c.i.f.; West Coast hematite, 82s. 6d. c.i.f. Steel bars : 
Siemens, £5 5s. per ton; Bessemer, £5 2s. 6d. per ton. Iron 
ore, 19s. 6d. to 20s. Swansea Harbour Trust’s returns :— 
Received from works, 125,183 boxes; shipped during week, 
76,747 boxes ; stocks remaining at docks, 419,052 boxes. 


Tin-plate. 

It was freely reported this week that the heavy fall 
in the pr:ce of tin and cheap offers of steel from the Continent 
have effected a further drop in the market. Latest quotations : 
Finished black plates, £10 to £10 5s. per ton ; galvanised sheets, 
24g., £11 to £11 2s. 6d. per ton; block tin, £196 cash and 
£196 10s. three months ; copper, £63-12s. 6d. cash and £64 three 
months. Lead: English, £21 per ton; Spanish, £20 10s. 
per ton. Spelter, £21 per ton. Silver, 263d. per oz. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE most important event of last week has been the 
prolongation of the Wire Rod Convention for another year, 
while the negotiations concerning the forming of the Bar Con- 
vention have been resumed with apparent success. It may be 
some weeks, however, before anything definite can be recorded 
in this matter. Negotiations regarding the formation of a 
Pipe Convention have also been in progress, and a Union of 
German Ironfounders is being contemplated. The Rivet and 
Lock Convention has recently been renewed. Last week’s 
business in pig iron was steady, and rates are stiff. The Steel 
Convention reports a falling off in the demand for several 
articles, sectional iron being specially quiet; only in railway 
material the former briskness continues, owing to large Govern- 
ment contracts. In order to improve export the Steel Con- 
vention has raised the export bounty from M.10 p.t. to M.15 p.t., 
and the Wire Rod Convention has done the same. Bars are 
weak and can be bought at M.105 p.t. free Oberhausen. Fur- 
ther reductions in price can be reported from the plate market ; 
compared to the beginning of this month the decrease is about 
M.3 p.t. Heavy plates cost M.122 to M.127 p.t., while boiler 
plates fetch M.132 to M.137 p.t. The average quotation for 
sheets is M.130 to M.135 p.t., but a Siegerland works is reported 
to have sold below that price. Plates for shipbuilding purposes 
are briskly called for, contracts reaching up to the end of this 
year. The falling off in demand on the hoop market has led 
to further reductions in price, M.137 p.t. being quoted, against 
M.145 p.t. previously ; a further decrease in quotations is anti- 
siguhel. Rivets have met with a reduction of M.5 p.t., and 
screws are also expected to go down. A most unfavourable 
condition prevails in the wire industry. 


The Steel Convention. 

Deliveries during May this year were 567,331t., as 
compared with 566,289 t. in April this year, and with 535,726 t. 
in May, 1912. Of the quantity before mentioned 141,628 t. 
were semi-finished steel, compared with 138,710 t. in April this 
year, and with 147,747 t. in May last year; 237,194 t. railway 
material, compared with 234,252 t. in April this year, and with 
173,679 t. in May last year ; sectional iron, 188,509 t., compared 
with 193,327 t. in April this year, and with 214,300 t. in May 
last year. 


The Silesian Iron Market. 

The iron and steel trades of¥this district have been 
comparatively well occupied; although home demand has 
decreased, quotations could be stiffly maintained. Foreign 
demand is brisk. The consumption in raw material is satis- 
factory; bars and hoops, however, are quiet, and so are girders, 
while rails and heavy plates meet with good request. At a 
recent meeting of the iron merchants the warrant prices for 
Upper Silesian bars, plates, and sheets were redu M.1 p.t. 


The Coal Market in Germany. 
Demand and consumption in engine fuel continue brisk 
and rates are firm ; house coal is in normal request. 


Decreasing Tone in Belgium. 
Business in iron and steel appears to be going from bad 

to worse, for last week further reductions in price have again 
been reported, producers being so anxious to secure contracts 
that they agree to almost any price in cases where heavy orders 
are offering. Very little work only can be obtained from abroad, 
and the export figures for the first four months of this year are 
decidedly unfavourable :— 
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Machinesand appurtenances .. .. 23,710 .. .. 23,865 
The business in pig iron is quiet. During the period of the 
colliers’ strike 27,000 t. to 29,000 t. less have been produced 
than ordinarily, and April output was only 158,600t., 
compared with 184,200 t. for the same month in 1912. Still, 
the total production for the first four months this year shows an 





increase of 43,000 t., when compared with the same period in 
1912. Quotations for semi-finished steel have been reduced, 
bars being quoted £5 Is. p.t. for export ; rods stand at £5 15s, 
p.t. Plates are decidedly weak, £5 15s. p.t. having been taken 
for heavy steel plates, while medium sorts, as well as sheets, 
realise £5 17s. and £6 1s. p.t. Both heavy plates and sheets 
are neglected, but a fair demand continues to come in for medium 
sorts of plates. Hoops are dull and rates have gone down to 
£6 16s. p.t. Thus, bars have decreased 10s. and plates 9s. p.t. 
since the beginning of June. For home consumption 142. 50f, 
p.t. is quoted for basic bars, free place of consumption, iron 
bars realising 152.50f. p.t.; steel plates, 155f. p.t.; iron plates, 
160f. p.t., the decrease against last month being 7.50f. p.t. for 
inland quotations. A fairly brisk employment has been main- 
tained at the construction shops, though foreign orders are 
searce and competition increasing. House coal has been strongly 
called for and the demand for engine fuel is active. 


Austria-Hungary. 

At a recent meeting of the Alpine Montan Gesellschaft 
the present condition of the iron and steel industry was reported 
to show increasing depression. Sales are limited, though gener- 
ally no smaller than at this time last year. Output in pig iron 
continues regular, and deliveries are satisfactory. An addi. 
tional blast furnace will be blown in towards the end of next 
quarter. There is no change to report in pit coal or brown 
coal, production meeting with pretty good demand. 








CATALOGUES. 





MATHER AND Pratt, Limited, Park Works, Manchester. 
From this firm we have received a brochure devoted to. an 
illustrated description of the new works which have been already 
described in THE ENGINEER. 

AN extensive catalogue containing over 800 pages has been 
forwarded to us by Buck and Hickman, Limited, of Whitechapel - 
road, London, E. It is a general catalogue of engineers’ tools 
and supplies, woodworkers’, plumbers’, electricians’, and plate- 
layers’ tools, &c. In a short notice such as this it is impossible 
to give an adequate idea of the very wide field which the publica- 
tion covers. tt must suffice to say that it is one of the most 
complete publications of its kind we have seen and should prove 
of great value to engineers and others associated with manu. 
facturing establishments. An excellent index is provided, with 
the aid of which any specific information can easily be found. 
Moreover, the book contains numerous illustrations. Prices 
are given throughout and all the goods are briefly described. 

From Cowans, Sheldon and Co., Limited, of Carlisle, we have 
received a new catalogue. It illustrates and describes lifting 
machinery and railway plant. The first part deals with floating 
cranes, electric cranes, and cranes of various types. There are 
also sections devoted to hydraulic cranes, steam cranes, break - 
down or accident cranes, hand cranes, coal handling plant, 
capstans, turntables, traversers, and water cranes. The last 
»ortion of the publication deals with sundry machinery. Here 
loamatis accumulators are dealt with, also creosoting plant, 
hydraulic engines, hydraulic pumping engines, penstock engines, 
steam slipway hauling crabs, hydraulic hoists, steam hoists, 
electric locomotive cranes, electric locomotives, masting shears, 
and oil winches. Altogether the publication constitutes a very 
creditable production. 

E. G. AppLesy AnD Co., 10, Victoria-street, London, 8.W.—A 
copy of this firm’s new pamphlet relating to the Kerpely revolving 
grate ges producer has reached us. Over 600 of these producers 
are, we are told, successfully working and producing uniformly 
good quality of gas from low-grade fuels of widely varying 
nature. The principle of the construction of this producer is 
illustrated and described. The high efficiency of the producer 
is shown by test figures, and the complete satisfaction that is 
given to users is demonstrated by the testimonials. The Kerpely 
producer will, it is claimed, produce good gas from cheap fuel 
that will choke up any other type of producer, and it will save 
money on the fuel bill, completely gasify the fuel, remove the 
troubles with clinkering in brick-lined producers, and auto- 
matically discharge the ash. A copy of a testimonial from the 
Shelton Iron, Steel, and Coal Company indicates the advantages 
obtained from the use of the Kerpely producer in gasifying low- 
grade fuels. 

O. N. Becx, 11, Queen Victoria-street, London, E.C.—This 
firm has sent us a list dealing with a new triple valve. It is a 
four-way valve having four valve seats arranged in pairs with 
a valve interposed and so connected to the inlet and outlet 
junctions as to enable three alternative connections and two 
alternative closings to be effected. The steam admitted can 
therefore be diverted in several directions and one or the other 
of the passages from the junctions can be closed. The “ Triplex "’ 
valve is claimed to possess the following advantages :—IJt 
replaces three to four separate valves otherwise necessary, and 
renders special pipes superfluous ; in consequence it lessens the 
initial cost very considerably and reduces the number of ee 
joints and packings ; being of standard length it can easily be 
fitted into any pipe line to replace the ordinary stop valve ; 
the “‘ Triplex ”’ makes it therefore possible to fit superheaters on 
existing boilers without any alteration to the piping and without 
interrupting the working of the plant; it can be fitted in any 
position on the connecting flange, as sixty-four different positions 
of the elbows are possible ; its peculiar construction ensures the 
greatest possible safety of working and prevents stoppages and 
leakages ; the cost of upkeep is considerably lower than that 
of ordinary valves, there being only four instead of anything 
up to twelve flange joints. 

Gavan InniG, Limited, 154, Bishopsgate, E.C.—This is a 
pamphlet describing the “Carléon” electric generator for 
train lighting. The following advantages are claimed for this 
dynamo :—(A) There is no reverser, therefore no change-over 
switches, magnetic or otherwise; (B) the positive brush 
remains positive no matter in which direction the armature 
is rotated ; (C) a positive chain drive is employed, so that there 
are no slipping belts or clutches or lost belts; (D) under no pos- 
sible circumstances can the battery discharge back through 
the dynamo ; (E) the speed may vary from 500 to 3000 revolu- 
tions per minute in either direction, but the voltage remains 
constant ; (F) there is no resistance whatever introduced either 
in the main circuit or the shunt; (G) the machine cannot be 
wrongly connected to the battery ; (H) the battery cannot be over- 
charged and the machine will at all times keep it in an efficient 
and healthy condition, thus obviating the expense of attention 
and re-charging; and (I) the installation will save railway 
companies at least 30 per cent. on present prices of train lighting 
sets and 50 per cent. in weight, while the present supervision 
and attendant expenses will be very materially reduced. A 
modified type of this machine is made for motor omnibuses, 
and a still smaller size is made for motor cars. These latter are 
belt driven, unless the drive can be taken direct from the engine 
shaft, in which case a chain is used. 








Contract.—Mitchells, Ashworth, Stansfield and Co., Limited, 
23-24, Old Bailey, London, E.C., have received an order for 
about 1410 square feet of their Mascolite B.U. l}in. thick to 
absorb vibration and deaden sound to be placed between the 
main and lower concrete foundation on which are to be erected 
three Diesel engines at the Flood-street generating station of the 
Chelsea Electricity Supply Company. 











AME SONS ing Wins: 








eke 


Ry 


EMER cm 


ce ae a ga 


Trp 





aj 
2 
Es 








Ai 


BEC NPAT ti ts 2 espe 






June 27, 1913 


THE ENGINEER 


697 








BRITISH PATENT SPECIFICATIONS. 


When an invention ts communicated from abroad the name and 
address of the Communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, thampton-buildings, Ch y-lane, W.C.. at 8d. 
each. 

The date first given is the date of application : the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


27,622. November 30th, 1912.—AN Improvep VALVE GEAR FOR 
Stream Enornes, J. P. Losson, 34, Boulevard de l’Ocean, 

St. Nazaire 8. Loire, France. 
When the piston reaches either end of its stroke it causes one 
of the levers A to oscillate and move the slide valve to such an 
extent that it admits steam to the piston. The steam acting 
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simultaneously on the piston and slide valve pushes the latter 
to the end of its travel and keeps it in that position during the 
stroke. The slide valve is drilled longitudinally with two 
passages B so as to enable the steam to reach the differential 
surfaces C for the purpose of compensating the slide valve to 
a certain extent.—June 4th, 1913. 


INTERNAL COMBUSTION ENGINES. 


9938. April 26th, 1912.—IMpROVEMENTS IN INTERNAL Com- 
BUSTION ENGINEs, Vickers Limited, Vickers House, Broad- 
way, Westminster, London, and G. Bourcier, of Vickers 
Limited, Erith, Kent. 

This invention relates to internal combustion engines in 
which the cylinders are arranged radially round the crank shaft as 
in aeroplane engines. A, B are the divided crank pin brasses, 
C, C longitudinal holes therein for reducing the weight, D, D 
four internally arranged cotter pins. E, E are small pegs 
projecting from the brass A and fitting in holes in the brass B 
for preventing the brasses from moving with respect to each 
other. F, F are the segmental ends of the connecting-rods G. 
H, H are retaining caps for holding the segmental ends of the 
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eonnecting-rods during the suction strokes of the engine. The 
outer surfaces J of the segmental ends of the connecting-rods 
are tapered to receive a correspondingly tapered part of the 
caps H, H. These caps are formed in halves, as shown in Fig. 3, 
and are secured together by tapered pins K. The caps are 
screw-threaded at the centre to engage with the opposite ends 
of the brasses A, B, and are provided with annular flanges L 
which lie close to the connecting-rods and resist any twisting 
tendency of the latter during the working of the engine. The 
periphery of the caps H may be screw-threaded for the reception 
of locking rings M.—June 4th, 1913. 


STEAM GENERATORS. 


18,841. August 16th, 1912.—IMPROVEMENTS RELATING TO 
SreAM Boiters, H. J. L. Belletti, Purbeck View, Queen’s- 
road, Swanage, Dorsetshire. 

The space A in the smoke-box above the boiler tubes is 
separated from the remainder B by an inclined arched plate C, 
and the space in front of the tubes is divided by a central vertical 
plate D extending from the tube plate to the door of the smoke 
box. The boiler shell E is surrounded by an outer shell F and 
three radial partitions are provided in the annular space thus 
formed, one partition G being at the bottom extending from the 
central vertical plate D to the wall of the fire-box. The other 
partitions H, are situated at opposite sides of the boiler, 
and extend from the front tube plate nearly to the wall of the 


for the passage of the products of combustion from the boiler 
tubes rearwardly to near_the fire-box along the lower portion 
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of the boiler, and from thence a combined flue K for the return 
passage of the products back to the funnel along the upper portion 
of the boiler.—June 4th, 1913. 


AERONAUTICS. 


12,348. May 24th, 1912.—ImMpROVEMENTsS IN AERIAL CRAFT, 
8. F. Cody, Vale Croft, Ash Vale, Surrey. 

The invention consists in an aerial craft in which stabilising 
surfaces are provided by four fins formed integral with a rear 
portion of the craft. The front portion of the aeroplane is of 
any usual construction. The rear portion is of gradually 
diminishing cross-section towards the rear, and has a supporting 
frame comprising four members A of bamboo, extending back- 
wards from a base B until they meet at C, which is the rearmost 
extremity of the body. Attached to the rear portion at a suitable 
distance from the end C is @ framework which extends back- 
wards beyond the end C and carries the planes D, E, F and G, 
by which steering of the craft is effected. This framework 
comprises four members H of bamboo, which are situated 
between the four members A and diverge from the latter and 
from one another as they extend backwards. The surfaces 
provided are formed by stretching canvas around the inner 
framework of members A and the outer framework of members 
H in such a manner that four longitudinally extending fin: J, 
which are inclined to the vertical, gradually emerge from the 





rear portion as the cross-section of the latter diminishes. The 
cross-section of the structure is thus rectangular at the end B, 
but thereafter gradually changes until it resembles a cross having 
arms, the length of which increases to a maximum at the points 
K and then diminishes until the extremity C is reached. The 
specification explains the action thus :—‘* When an aeroplane 
having a rear portion thus constructed is in flight, the air in 
passing from the front to the rear of the craft is directed by the 
rear portion on to the surfaces of the stabilising fins over which 
it passes in smooth stream lines. The surfaces therefore give 
rise to @ minimum frictional resistance and simply serve the 
same purpose as do the feathers in an ordinary dart. If the 
craft tends to be displaced, say, by side wind, the disposition of 
the fins prevents the air, which strikes the fins, passing laterally 
over the same, while the increasing spread of the fins causes the 
air to be directed to the rear. The fin surfaces thus serve as 
stabilisers both horizgntally and vertically, and indeed convert 
side wind into air currents which, leaving at the rear, assist in 
propelling the craft.”—June 4th, 1913. 


LIGHTING AND HEATING. 


13,480. June 11th, 1912.—ImpROVEMENTs IN ELECTRIC SEARCH- 
LicHTs, Luigi Pasqualini, Director of the Societ&é Anonima 
Officine Galileo, of Chiasso Macerelli a Rifredi, Florence, 
Italy. 

This invention relates to an improved construction of carbon- 
carrying arms of electric searchlights so as to permit of the 
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ready changing of the carbons when required, and it consists in 
the division of the arms into two parts, the lower one of which 
remains attached to the lamp while the upper part is removed 
with the consumed carbon. Each of the carbon-carrying arms 
is articulated at B and by means of a key the upper part A 
thereof with its support may be readily removed from the lower 
portion C and be replaced by another carbon already mounted 


upper end of the lower part C with two branches D and E, 
which can be moved towards and away from each other by means 
of a screw F when operated by a key applied to a square head. 
A stop G limits the inward movement of the arms. The lower 
end of the ee part A is formed with a tang or stem H, which, 
when inse: between the branches A and B, can be clamped in 
sition therein. The centre of the tang H is cut away at the 
ower end to permit it to pass on each side of screw F and also 
of the stop G. The upper end of each of the branches D and E 
is also provided with a notch or recess K to receive a projection 
L situated one on each side of the tang or stem H of the upper 
part, and which ensure its connection to the lower part E in 
the correct position. A slight movement of the screw F in one 
or other direction will ensure the securing or release of the two 
parts A and C and permit of the ready renewal of part A with its 
carbon support when required. The known system of operating 
and adjusting the position of the carbons from the exterior may 
be applied to carbon-carrying rods constructed as hereinbefore 
described. For this purpose rods O O terminating in insulating 
knobs Q R at the extremity of the lantern and provided with 
cardan joints S T and with extension slides are inserted into 
the removable carbon supports, within which, according to 
systems which are already known and which consequently 
require no detailed description, the direction of the carbon can be 
changed both in elevation and laterally.—June 4th, 1913. 


237. January 3rd, 1913.—ImprRovEMENTsS IN ELEecTric Arc 
Lamps, Crompton and Company, Limited, and Claud 
Crompton, both of Are Works, Chelmsford, in the County 
of Essex. 

This invention relates to enclosed electric flame are lamps 

which are provided with circulating passages in series with the 

are enclosure and with a chamber for the condensation of the 
fumes due to the combustion cf the electrodes, and the invention 
has for object to improve the circulation of the fumes and thereby 
to reduce or prevent deposit of same upon the are enclosure and 
the circulating passages. Two examples of carrying out the 
invention are illustrated. The left-hand drawing shows in 
vertical section a lamp provided with heating coils, and that on 
the right also in vertical section, a lamp in which the lower por- 
tions of the upcast tubes are provided with lagging. Referring 
to the left-hand drawing, the arc burns in a fixed position in the 
upper portion of a vertical enclosing chamber A of cylindrical or 
other suitable shape and which may be wholly or partially of 
glass or other transparent or translucent heat-resisting material. 

The chamber A communicates at its upper end by one or more 

upcast pipes B B, which are carried for a considerable distance up 
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the lamp, with a condensing chamber C arranged at or near the 
top of the lamp. At its lower end the enclosing chamber A 
communicates by means of a base chamber D with the lower 
ends of two downcast pipes E E leading directly from the 
condensing chamber C. Upon the lower portions of each of the 
upeast tubes B B there is wound a coil of fine wire F, each con- 
nected electrically with the other and whereof the free extremity 
of the one is connected with one of the solenoids G G and thence 
with one terminal of the supply of current, and the extremity of 
the other winding F is earthed to the carbon holder H or other- 
wise suitably. The coils F F are therefore in series with the arc, 
and when the lamp is switched on quickly heat the lower por- 
tions of the upcast tubes BB. The right-hand drawing shows 
a simpler method of carrying out the invention, and in this case 
the lower portion of each upcast tube B is surrounded by a 
layer J of asbestos or other suitable heat-insulating material. 
Tf desired the two forms may be combined, that is to say, the 
insulating material J may be placed over the heating coils F F. 
It will readily be seen that by means of the invention the upcast 
tube or tubes may be maintained at a considerably higher tem- 
perature than the downcast tube or tubes.—June 4th, 1913. 


MACHINE TOOLS AND SHOP APPLIANCES. 


2983. February 5th, 1913.—IMPROVEMENTS IN CONNECTION 
WITH THE CUTTING Toots OF SHAPING, PLANING AND 
SLortTinGc Macuines, Wm. Muir and Co., Limited, Britannia 
Works, Sherbourne-street, Manchester, and J. H. Melloy, of 
the same address. 

The cutting tool A is of rectangular form so as to give four 





cutting edges, and is formed with a projection B on its back 








@re-box. By this means two lateral flues J, J are provided 


in another support. The construction consists in forming the 


which fits into a tapered hole in the shank C of the tool holder. 
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A rod D is serewed into the top of the projection B and passes 
through a hole E in the shank C. It is screwed at its upper end 
to receive an adjusting nut which acts on a spiral spring between 
two washers on the rod D. The compression of the spring 
draws the cutting tool up to the face of the shank C. The 
object of the details described is to effect a relieving motion 
which will prevent the destruction of the cutting edge when 
the tool is passing over the work on the idle stroke.-June 4th, 


u ° 


SHIPS AND BOATS. 


13,742. June 12th, 1912.—IMPROVEMENTS IN THE CONSTRUC- 
TION OF FLoaTING VEssELs, J. W. Isherwood, 4, Lloyd’s- 
avenue, London, E.C. 

The object of this invention is to give more internal space 
free from obstruction in passenger vessels, and at the same 

time to provide for the necessary stiffmess and rigidity. A, 

Fig. 1, indicates the strong, widely spaced transverse frames, 

and B the strong, widely spaced beams rigidly attached thereto, 

which form features of the Isherwood system. The side longi- 
tudinals are shown at C, and the deck longitudinals at D, the 

side plating E being directly attached to the transverse frames A 


N213,742 














and the side longitudinals C, but contrary to the usual practice 
in the Isherwood and other systems, the deck longitudinals D, 
or some of them, are placed above, instead of below, the deck 
plating F, thus providing more than usual head room. The 
upstanding deck longitudinals D may be enclosed by the deck 
covering G. Referring to Fig. 2, the transverse partitions H 
of the cabin are, as far as possible, arranged so that they shall be 
in continuation of the transverse frames A and the transverse 
bearns B and when longitudinal partitions are required, as at J, 
the upper parts of them are attached to deck longitudinals K, 
arranged under the deck in the usual way, the bottom parts of 
them being attached above one of the longitudinals embedded 
in the floor G.—June 4th, 1913. 










































































MISCELLANEOUS. 


19,807. August 30th, 1912.—ImMPROVEMENTS IN ELECTRIC 
FLEXIBLE ConpuctTinG Corns, Merritt Scott Conner and 
James Healey, both of Peel Works, Adelphi, Salford. 

The conductors in flexible cords as usually constructed con- 
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sist of a considerable number of strands in order to ensure 
flexibility, which strands have the great disadvantage of so rub- 








sleeve is slidable upon the shaft and is adapted to mesh in one 
direction with the shaft hub. 


subjected to considerable wear, and are consequently very liable 
to breakdown. The objects of the invention are to minimise 
such wear and to obtain a maximum of flexibility without 
sacrificing mechanical strength or conductivity. The conduc- 
tors are plaited or interlaced with the textile threads, the plaiting 
of the conductors A running in one direction and that of the 
threads B in the other, thus the interlaced conductors and threads 
each form helices which are opposite in sense and they may 
enclose a core E. All the conductors are joined together at 
each end to form a single way cord, which is very flexible and 
whose conductors A are supported by and cushioned in textile 
material B. For constructing multiple way cords a suitable 
covering of insulating material, preferably textile, is plaited as 
shown at C or lapped as shown at C! over the cord formed as 
described, and a second compound plaiting of conductors A! 
and cushioning threads B! is laid over that, thus producing a 
two-way cord, and in like manner other layers of compound 
plaiting such as shown by A? and B? may be added to form any 
required number of ways. The usual protecting braids are 
indicated by D and D!.—June 4th, 1913. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,059,481. INEXPLOsivE STEAM BouiLer, LE. Maslin, L’ Kstaque, 
France.—Filed Januray 28th, 1911. 


The boiler is insulated and separated from the furnace. 
Elements each formed of an endless tube are arranged with their 
lower parts in the furnace and with their upper parts in the 





boiler. A liquid filling the tubes transmits heat from the furnace 
to the boiler. This liquid vaporises in the lower part of the tube 
and condenses in the upper part of the same. There are two 
claims. 

1,060,471. Stream Trap, F. G. Marquardt and F. J. Dellinger, 

Cleveland, Ohio.—Filed April 15th, 1912. 

The steam trap is provided with a receptacle having a cover, 
this cover having a discharge bore opening through its top 
surface. A float is pivoted within this receptacle, and a valve 
stem is articulated to the float and extends upwardly through 
the bore. A movable valve member is secured to the upper 











end of the stem and has a guiding portion. ‘A fixed valve 
member is efigaged in the upper end of the bore and is adapted 
to be engaged by the movable valve member when the float is 
in the raised position. The fixed member has a projection. A 
bonnet is secured to the top surface of the cover and engages 
this projection. The bonnet has a passageway through it for 
the discharge of liquid. There are seven claims. 


1,060,487. Gas Encrne Srarter, J. J. O'Leary, Healdsburg, 
Cal.—Filed February 15th, 1912. 
A clutch hub is keyed upon the driven shaft, and a clutch 


There is a housing turnable upon 





hing together during ordinary manipulation that they are 











the shaft arid a spring reacts between the housing and the 





slidable clutch sleeve. A spring hub is mounted in the housing 
and is splined to the clutch sleeve. <A starting spring is con- 
nected at one end to the sprivg hub and is adapted to be wound 
by the clutch sleeve when in mesh with the shaft hub. A rocker 
shaft is journalled in the housing and has a crank to which the 
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outer end of the spring is connected. here is a stationary 
cam member, and a movable brake block is mounted upon the 
shaft and is adapted to engage the cam for restraining the rota- 
tion of the housing when the spring is unwound. There is a 
clutch sleeve shifting and controlling device. There are five 
claims. 


1,060,496. Compressep Arr Jack, L. J. Rouchleau, Arlington, 
Cal.—Filed April 20th, 1912. 

The jack has a piston head having a concaved portion at 
one end and a recess in its opposite end. The walls of the recess 
are slotted at diametrically opposite points. Lugs are formed 
integrally with the walls of the recess and project into it and 
align with the slots. The head is formed with a packing seat 








in its side and an expansible packing is arranged within the seat. 
Packing rings are arranged on opposite sides of the packing and 
mounted within the piston head. A retaining ring circum- 
seribes the piston head and is adjustably movable in the packing 
seat. Clamps are mounted in the slots and work against the 
retaining ring, and adjustable bolt members are loosely engaged 
in the clamps and threaded in the lugs. There is only one claim. 








Tue InstiruTion or Crvit ENcIngeerRS.—The conversazione 
of the Institution of Civil Engineers was held in the Royal Albert 
Hall on Wednesday evening. A very large gathering of the 
members and their friends were received by the President, 
Mr. R. Elliott-Cooper, and among the company was noticed a 
large number of foreign guests. During the first part of the 
evening there were performances in the Grand Hall by the 
string band of the Royal Engineers and recitals on the organ 
by Mr. H. L. Balfour, and later on there was vocal music by 
Miss Agnes Nicholls and Mr. Campbell McInnes. In the 
Small Hall there were glees and other songs at intervals by 
the Westminster Singers. The evening was a success in every 
way. 

PerMissiBLE Limirs oF Error iN Exvectric METERS. 
We have received from the Board of Trade the following notice 
which has been prepared regarding the limits of error permissible 
for continuous-current and for single-phase alternating-current 
meters :—-‘ In pursuance of the provisions of Sec. 11 of the 
Electric Lighting Act, 1909, and of the provisions substituted 
by that section for Sec. 50 of the Schedule to the Electric Light- 
ing (Clauses) Act, 1899, and for the corresponding provisions con- 
tained in or incorporated with any special Act or Provisional 
Order relating to the supply of electricity, the Board of Trade 
hereby allow the following limits of error for electricity meters, 
the construction and pattern of which have already been or 
may hereafter be approved by the Board of Trade, and which 
belong to the classes of meters capable of ascertaining the value of 
the supply on continuous-current or on single-phase alternating- 
current circuits :—Meters in which the maximum current for 
fr.ll load: (a) does not exceed 3 ampéres, the error at any point 
from one-tenth load to full load must not exceed 34 per cent. 
plus or minus; (6) exceeds 3 ampéres but does not exceed 
50 ampéres, the error at any point from one-tenth load to full 
load must not exceed 2} per cent. plus or minus; (¢) excceds 
50 ampéres, the error at any point from one-twentieth load to one- 
tenth load must not exceed 25 per cent. plus, and at any point 
from one-tenth load to full load must not exceed 2} per cent. 





END OF VOL. CXV. 





plus or minus.” 
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Whitondt sith June, 1913. THE MANCHESTER MUNIUIPAL ountain Ash Waterworks. estbourne Rural District 


he, Secretary of St of State for 
India in Council receive 
TENDERS from such persons em may yorpey willing to 


“UPPIY Fe A RING PLATES. 
ions ¢ contract may be obtained on Whidahall, 8. to 


re ‘e be di delivered at oS oft Two o'clock 


r bi a the Ist July, 1913, after man ich time no 
Fender will be received. Fy yw py, 


1187 Director-General of Stores. 





ssistant Kngineer Re- 


g #: UIRED by the Government of British 
Guiana for the Public Works Department for five 

ars, with possible extension. Engagement terminable after 
pe ir three years’ service. Age not more than 35. Strict 
medic al examinstion and eer e if emma 

vi 1 

i noth ah absent from station in Rccordance with service 
ere lations. Necessary camp outfit when on surver. Free 
seo-class passage out and home again on satisfactory termina- 
re of engagement, if appointment is not made permanent 
= salary on voyage out, full salary from date of arrival iu 
the Colony 
should have had experience in surveying, in 

Sone Pe lans, and estimates for, and in the construction 
3 agricultural works of drainage and irrigation. 

Preference will, as far as poss le, be given to candidates who 
have passed the examination for Associate Membership of the 
Institution of Civil Engineers, or who have obtained one of the 
University degrees or other distinctions in engineering which 
are recognised as equivalent to that examination 
pplications by letter (no special form rear stating ¢ 
should be sent at once to the CROWN ENTS for the 
COLONIES, Whitehall, gardens, London, S. 

Quote M. 6071 on left-hand top corner of application. 1144 
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ile Cores. —The Proprietors of of 
ish Letters Patent No. 19,872 of 1 

SELL the PATENT or to LICENSE BRITIS ANU. 

ACTURERS to oes yo It relates to pile cores, 

c fond Whe a casing retractable core, the core being 

removed to permit Sailing “of vo casing after same has been 

driven into poston in the gro’ 
Address : BOUL, WADE ‘snd TENNANT, 

hartered Patent Agents, 
1ll- oa oy en, 








ndon, E.C. uz 
Bore Holes.—The Proprietors 
of British Letters Patent No. 14,525 of 


to SELL the PA ene or to LICENSE, e BRITISH 
WANUFACTURERS to WORK thereunder. It relates to 
apparatus for determining the deviation from tite vertical of 


bore holes. 
“Address : :~BOULT, WADE cond Ay NANT, 
Cc whartered, ne t Agents, 
1-12, Hatton len, 


London, E.C. 1123 


Flushing V alves. —The Pro- 
PRIETORS of British Letters Patent No. 15,427 of 1909 
are prepares Se SELL the PATENT or to LICENSE BRITISH 
Mab UFACTURERS to WORK thereunder. It relates to 
impeorenan in flushing valves for water-closets of the type 





perated by the upward pelle of a lever. 
Widdress : "BOULLT, W and A a ai 
111-112, Hatton, en, 
_London, Cc. 124 








overnors. —The _Proprietor of of 
British Letters Patent No. 29 erhee 
SeuL the PATENT or to LIGENSE BRITIS MANU. 
ACTURERS to WORK thereunder. It relates to speed 
governors for arine engines. 
Address : BOUL JT, WADE and yr i 
Chartered Patent 
111-112, Hatton yarden, 
London, E.C, 


School of Technology 
(University of Manchester). 
Principal: J. C. M. Ganyert, M.A. (late ‘ellow of Trinity 
College, Cambri e). 
The Session 1913-14 will © open on Ist ber. Matriculation 
8) —o Examinations wiil be held in July and capes 
e Prospectus, furwarded free on application, gives parti- 
oan of the courses leading to the Manchester University 
degrees in the Faculty of Technology in the following Depart- 
ments :— 
MECHANICAL ENGINEERING. 
ELECTRICAL ENGINEERING. 
SANITARY ENGINEERING (including Municipal 


The cireticat INDUSTRIES (including General 
na ane Dyeing, Printing, Paper- 
a. rewing, an Metallurgy). 
The TEXTILE INDUS’ 
PHOTUGRAPHY and oe PRINT ING CRAFTS. 
ARCHITECTURE 1045 


eeds Central Technical School. 


LOCOMOTIVE CONSTRUCTION AND 
MANAGEMENT. 
It is ang a ‘eo hold Costes, Bo Winker aia 1915-14, 


pare mber, Cu of LECTURES for 
EN RIVE ERS and FIREMEN. Lectures - be given 
on ee (a) Monday mornings. or () 


Monday evenings. 
DATES for the POST of LECTURER should for- 
ward at once, to the undersigued, Se pang er egg qualifica- 
tions and experience, and indicating whether morning or 
evening work is preferr: 
JAMES GRAHAM, 


Secretary for Education. 

Education Depactnens 
Calverley street, 
Leeds. 1099 


Fat Ham Technical College. 
EVENING CLASSES. 


The Committee invite APPLICATIONS for the POST of 
INSTRUCTOR of MACHINE CONSTRUCTION and 
DRAWING. 


Salary 10s. 6d. per evening of two hours. 

eee meet on Mondays, Wednesdays, a ont Fridays. 
Forms of are to be m the PRiNCI- 
PAL, Technical College, East Ham, E., to a on they must be 
returned on or before the first auc on Monday, July 7th. 1167 











(Jounty Borough of Hudders- 


GAS DEPARTMENT. 
TO CONTRACTORS, METAL BROKERS, &c. 

The Gas Committee of the Weed oy invite TENDERS 
for the DISMANTLING and REMOVAL of TWO OLD 
> ipa DERS at the Leeds-road Gas Works, Hudders- 

eld. 

Specification, conditions, and form of Tender may be 
obtained on application to the yay of the Gas Depart- 


ment, Mr. Fd Harman, M. Inst. C.E. 
ed Tenders, endorsed “ Gasholders,” in the 
haodwriting of the tenderer or his agent, and ne. “ The 
Town Clerk, Huddersfield,” must reach him not later than 
Sete Core the Sth day of July, 1915. 
The ration do not bind themselves to accept the 
highest ik any Tender. 
J. HENRY FIELD, 
Town Clerk. 
Town Hall, 
Huddersfield, 
10th June, 1913. 


[Jamlet of Mile End Old Sinan 


—The ¢ baat ¢ of the roce of the Hamlet of Mile End 
Old Town are ben pared fo ENDERS for SUPPLYING 
and FIXING EI eTRIC LIGHT ENGINES ry ~¥ 1TCH 
BOARD at the arte in Bancroft-road, Mile E End 


1024 





1143 
Tubes. — The 


Torpedo Pro- 
ETOR of British Letters Patent No. 17, 


384 of 1909 

s pre} SELL the PATENT or to LICENSE BRITISH 

MAN IFA ACTURERS to WORK thereunder. It relates |to 
Submarine Broadside Torpedo 

Address :—BOULT, le ial NANT, 
Chartered boy Age: 
sates > fistcon’ ‘garden, 
London, E.C. 1165 





upon the 

Bn 4 & ast be delivered at the poe the 
offices not later than 12 noon on Thursday, the .0th July, 1915. 

Persons ‘pay suck will be required tv state in their 
that they pay suc Ba son of wages and observe such hours of 
labour as are general rover Bee as fair in the trade. 

The Guardians do A, t bind themselves to accept the lowest 
or any Tender. 


BENJAMIN: CATMU 
Clerk to - Guardians. 


a 





“ Herin Electric Fur- 


he 
SE.—The Proprietor of British Letters Patent No. 
ister at prepared to LICENSE BRITISH MANU- 


WORK thereunder. The Patent is for the 
* Pinch-effect ” — Furnace, which is specially adapted 
for use in the manufacture of steel, brass, &c., and in the 
smelting of ores and like metallurgical 0; tions. 
Address :—BOULT, WADE and veal cane, 
Chartered Patent 
111-112, Hatton-ganten, 
Lond, EC 1166 








The Pro prietor of Letters Patent 
“WHE 18, On of 1907 and 7251 of 1912, relating to 
‘WIRELESS TELEGRAPHY,”’ 
DESIRES to DISPOSE of the PATENTS or to GRANT 
LICENCES to interested parties on reasonable terms with a 
view to the adequate working of the Patents in this country. 
Inquiries to be addressed to 


CRUIKSHANK a FAIRWEATHER, LTD., 


Chance: ne, 
“oe we 1142 


™ Proprietors of Letters Patent 
No. 14,708 of 1910, relating to 
‘‘ Improvements in MACHINE for BORING, 
DRILLING, TAPPING, and MILLING,”’ 
DESIRE to DISPOSE of the "PATENT or to GRANT 
ICENCES to interested es on reasonable terms with a 


part: 
view to the adequate 
Inquiries rege o working of the Patent in this country. 


CRUIKSHANK & FAIRWEATHER, iD. 
» Chancery-lane, London, W.C. 


[he P Pro prietor of Letters Patent 


Nos, 13, 436/ (1910, 15,272/1910, and 15, 08/1909, relating to 


. ALL BEARINGS,” 
ESIRES to gg An of the PATENTS or or to GRANT 
LICENCES terms 


to parties nable 
with ane view to the: — working of the Pa Patents in this 
en to be ad 


ORUIKSHANK &" & PAIRWEATH : 
65-66, Chancery-lane, London, EP Up. 


Notice.—It Has Come to the 











of the British Oxygen Co., Ltd., that plan 
for te of Onygen by the liquefaction of ait have 
<1 offered for in country. 

CE IS GIVEN that the OXYGEN 
PATENTS H¢ SOLE OWNERS of the LINDE BRITISH 
I for the of jo 
been vas allowed 

by the  tyh 


wide 
a preci ae eae cs 


dians’ Offices, 

Bancroft-road, Mile End 
London, E. 

12th June, 1913. 


Metropolitan 1 Borough of Pad- 


TO BUILDERS SD ‘CONTRACTORS. 
RECONSTRUCTION OF FOOTBRIDGE. 


The Council of the Me litan Borough of Paddington are 
prepared to receive TENDERS for either— 
(a) wey nner of Pg) ap with fers and 
Haverios ore ot NEW FOOTBRIDGE. 
(b) comm UCTION. Fede 'EELWORK of FOOTBRIDGE 


at 
(c) The Whole of the Work comprised in (a) and (b) above, 
(d) The Work comprised in (a) and (b) above, but with 
Ferro. (H system one instead 
of Steel Bridge, with Fi 
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SUPPLY TO ABERCYNON. 
CONTRACT No. 5 
TO CONTRACTORS. 


The Mountain Ash Urban District eae are prepared to 
reaee TENDERS for the foliowin, KS :— 
1. TNG TRENCHES and 


XUVAVATING a) REFI 
PACARTING. L AYING, A JOINTING about 35 
10in. diameter, from Moun- 


oO 
together with ean r ag Ae 
2. EXCAVATING aod PREPARING YOUNDATIONS 
for two Steel Tanks near pinata together with 
contingent works. 

The drawin ings may now be seen, and copies of the specifica- 
tion, —— ba Tender, — schedule of quantities may be 
essrs. Fox, Bateman, and Fox, 
Civil Ragineers 5, Vi ah Py Westminster, or at the office 
of the Surveyor (Mr. Ww. G. omas), Town Hall, Mountain 
Ash, on payment of a deposit of £5, which will be returned, 
after the contract has been entered into, to every pers n 
making a bona fide Tender, with the schedule of quantities 

fully priced out, and on returning the documents entrusted to 

them. In the event of a Tender ing withdrawn the deposit 
will be forfei 

Sealed offers, endorsed “Tender for Pipe-laying,” addressed 
to the undersigned, will be received up to 10 a.m. on Tuesdsy, 
15th July, next. 

A ons, of the contract and bond to be oor dom into may be 
seen at my office, or at the office of the eers. 

The Council dv not bind themselves to Sooopt the lowest or 
any Tender, and reserve the right to ae wee contract. 


4IN 





licito 
Clerk’ to Council. 
Town Hall, 
ee Ash, 
Jane 25th, 1913. 


paeade Ash Waterworks. 


SUPPLY TO ABERCYNON. 
CONTRACT No. 6. 
TO PIPEFOUNDERS. 

The Mountain Ash Urban District Council are prepared to 

receive TENDERS from Pipefounders for the MANUFAC- 
TURE and DELIVERY of about 600 TONS of CAST LRON 
PIPES, 10in. to 3in. — together with about 20 TONS of 
SPECIAL CASTING: 

The pi; to be delivered, at the option of the Council, at 
one or other of the om i goods } yards or sidings at Mountain 
Ash and at Abercyno. . 

Me 
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COUN 
Mt Balan y SINKERS np OTHERS. 

The Rural District Council invite TENDERS 
for SINKING a N NINE INCH er OLE and other works 
on a site of land situated at Woodmancote, in the parish of 

Westbourne, in the ro of Sussex, in accordance with 
plans and specitications prepared by James Saunders, 86, 
lt anapst - Newark-on-Trent, from whom all pastioulars 


the Co Council does not bind itself to accept the lowest or any 


— Tenders are to be delivered to me, the undersigned, 
on or before 10 o’clock on Thursday, the 10th day of July, 1915. 


order, 
“< Ww. "LOADER COOPER, 
Clerk to the Council. 





14, Queen-stree' 
Aca Hauts, 
June 24th, 1913. 1153 
Pelfast Villa Colony Asylum, 
PURDYSBURN. 


NGINEER WANTED. 

The Asylum Committee REQUIRE a thoroughly competent 
WORKING say kang Eatire Charge of Engines, 
Boilers, hn qeoame eee jometey, fw orn gamle Heating 
Alhe prines &e. &c., at their ysbi 

rinci) 1 duty will be the running 5 Keeping in ae 
ler of the laundry will 
witha a know! wledge oe experience of up- ~ 


Steam, e Ae: > ond hydraulic power a employed, 
ex! rience in each and all of them is absolutely necessary. 
£104 ede annum, with rations, apartments, washing, 
uniform” &c., valued at £38 per annum, less per cent contribn- 
tion tow: ’pensio 
sony. 35 years ili be ired t 
in! wi requi o enter upon his 
duties on valet t An a “3 ae 
sent Cote ME with copies es of three recent testimonials, to be 
MEDICAL SUPERINTENDENT on or before 7th 








anted, Assistant Engineer on 
Contractor's Staff, preferably under 30 years of agc. 

Must have had yaa with contractors in ik Work.— 
os, stating uired, and give references, to 
P83, Engineer Ome, 3, ‘Norfol -street, Strand, W.c. PGES A 





at specification, a of Tender, and 

ay be vbtained on application to Messrs. Fux, aestean and 
Fos, Civil Bugincsts, 5, Victoria-street, Dame ig20 on pay- 
—_ ofa — of £5, which will be returned, after the con- 
trac’ into, to every mite making a bona fide 
Tender, with | the schedale of prices ful riced out. In the 
— of a Tender being withdrawn the leposit will be fur- 


Sealed offers, endorsed “‘ Tender for Pipes,” addressed to the 
ondeniqned, © will be received up to 10 a.m. on Tuesday, the 
15th July next. 

we b sony of the contract and bond to be entered into may be 

it my office or at the office of the Engineers. 

"The Council do not — Bai to acce; resany “the lowest or 
any Tender, and reserve the se Linto: the contract. 


. 


itor, 
"Clerk to Council. 
Town Hall, 
Mountain Ash, 





June 2th, 1913. 1171 
banteiin Ash Waterworks. 
SUPPLY TO og oa 
CUNTRACT N 
TO VALVE MAKERS. 
The Mountain Ash Urban District Council are prepared to 
receive TENDEKS from Valve Makers for the MANUFAC- 


TURE and DELIVERY of sundry SLUICE VALVEs, AIR 
VALVES, »sURFACE BOXEs, and other Accessories, 
required in connection with the reg of about 4 miies of 
a of vasving from 10in. to 4in. diam 

he Valves, &c., to be delivered at tees option of the Council 
at one or other of the rail we goods yards or sidings at Moun- 
tain Ash and at Abercyno 
The specification, form of Tender and schedule of quantities 
— now be obtained on application to Messrs. Fox, Bateman 
Fox, Civil on Victoria-street, Westminster, on 
payment of a deposit of £5, which will be returned, — _ 
contract has been entered into, to every — = 

bona fide Tender, with the schedule of prices fully priced ro te 

wee ee event of a Tender being withdrawn, the Mepostt will 
forf 

Bealed offers, endorsed “Tender for Valves,” addressed to 
the undersigned, will be received up to 10 a.m. on Tuesday, 
loth July next. 

A copy of the contract and bond to be entered invo may be 
seen at my office or at the office of the Engineers. 

The Council do not bind themselves to accept the lowest or 
any Tender, and reserve the right - en the contract. 


Solieltor, 
Clerk to the Council. 
Town Hail, 
Mountain Ash 
June 2oth, 1913. 


: gall Great Indian Peninsula| ss 
Pen es COMPANY. 
repared to receive = for the 
SUPPLY of of the following ee namely :— 
Laminated Springs, &c. 
Helical and V olute ’ ‘Springs. 
Wheels and Axies. 
Steelwork for bridges. 

Societies -_ fom peas may ne entnes - this 
office on payment of the fee for the specification, w - 
ment will not be returned. ity 

mders must be delivered | in sealed envelopes, addressed to 
——— * Ten 
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Stairways, 

Copies of the drawings, conditions, specifications, and bills 
of quantities, which may be seen at the Borough Surveyor's 
Office, Town Hall, Paddington, W., between the hours of 
10 a.m. and 4 p.m, (Saturdays 10a.m. and 1 p.m.), will be fur- 
nished upon ap on + a “he Borough Surveyor, Mr. E. B. B. 
Newton, M. Ins * Spee pean of £1 for a set of 
documents, whieh sith os res only upon the return to 
the Borough Surveyor of the — documents, &v. 

Tenders must sent in, and endorsed (a) ‘‘ Abut- 
ments, &c.,” (b) “ Steelwork,” (c) Sakae &c., and Steel- 
neat or (d) “ — — an ypes Scheme,” as the case may 
rected to t! ed, and delivered not later than 
Saturday, the 2th way) $13, after which no Tenders will be 
receiv 


The a do not bind themselves to accept the lowest or 
any Tender. 
By order, 
ARTHUR W. J. RUSSELL, 
Town Clerk. 
T own Hall, 
Paddington, w 


20th June, 1913. 1157 








POWER STATION FOR — 
WESTERN AUSTRA 


[Ihe Agent-General, on Behalf 


of the comrnmens of Western Auicalie: is 

a TENDE for SWITCHGEAR and ACC. RIES, 
in connection mith x 1 Electric Power Station at Perth. 
Specification and form of Tender may be obtained from the 
ictoria-street, Westminster, S.W., on or 


Ageut-Genersl, 6 Vi 
he Wednesday, June, 19) 

r any er information aprtiatjon should be made to 
the Consulting Engineers, Messrs Merz and McLeilan, 32, 
"His canes ber oom a i £5 5. tor the first, 

ec for eac on is e 
and £2 2s. each for any further ies. Sums paid for c¢ mies Of 
specifications will be Ga iy ae ney ghd of bona tide fide Tenders 

Sealed Tenders, “ Tenders fo: Roe ie. 

are to be addressed to the AGENT-OENERAL 


at his office, 15, Vi anes 
than Saturda: 


the der for Lamiasied Springs, 
&c,” or as the case may be, not later than 11 o’clock a.m. on 
Thursday, the 3rd J md 1915. 

The rs do nov bind themselves to accept the lowest ur 
any Tender. 


R. H. WALPOLE, 


Com} 
&, Se on E.C., London, 
25th June, 1923. ; 


° ° 1 
W est London District School, 
ASHFORD, MIDDLESEX. 

The Managers invite TEN DERs for the REMOVAL (with 
option of purchase) of = PAIR of HORIZONTAL ENGINES 
and sundry g and work i thereto, 
in with a aud ee pre by Mr. 
H. E. Mitchell, Pe Engineer, of 5, ictoria-street, 
Westminster, S.W., at whose office the specification and plan 

may nah be cnamined and further agp eee obtained. 
he engiues aud premises may be i d on ti 
r. J. Gosling, Superintendent of the School, on ao! 
any other than Saturdays, between the hours of 10 a.m. and 


1188 

















Gorme of ete with copies of the aes and plan, 


anted for an Important City 

77 ta experienced ENGINEER, to Take Charge 

of Blecwie’ i= Hydraulic, Artesian Well, Lifts, Sewage, 
Heating, and other Plants. Able to sui ise men and carry 





out repairs and alterations.—Reply by letter on} vin e 
fall FE and past experience, to TR ROLLOP! ood 
CoO. 5, Coleman-street, E.C 9 
Wa anted Immediately, ‘Finst- 
pw gd pe be arte in. eebeny 
Carriage ani on Work,—. s jiculars, t: 
CRAVENS ay ITED, Rail jeep Ontriagn ti d Ware orks, 


agon W 
Darnall, Sheffield. 1% 


W anted, Young Engineer, for 

Amtrilin; good general experience.—Write in the 
first instance, 
ence, to EA. 





ving particulars of age, traini and experi- 
14, Deacon's, Leadenhall-street, Yc 4 fied’ A 





(Jommercial Engineer Required 

Take Charge of the Sales Department (for London 
district) of a firm who have a very successful Gas ucer for 
Bituminous Coal. The duties will comprise = ae of 
estimating, tion». 
Applicants must be + very keen and competent men. State age, 


pp , and when at liberty.— 
FARNHA M’ TENTS. LTD., 2, West ee 








rgineer Required for a Health Ly 
itish Henge 4} exp. of Railway Construction esse 

experience.—Apply, ENGINEERING 
DEE, Toute = “tad ¢ Co., ployment Specialists, 28, Basing- 
hall-st treet, E.C. No fee unless position is 


's secured. 1182 a 
eer Wanted 


Epgin for Coffee 
tation in Nicaragua. Must be sober, steady, and a 
pod meee One having pee par of ee of machinery 
Wages £20 per month.—Address, stating age, ex- 
fae ang “with two copies of ea pape P92, aoe 
Office, 35, Norfolk-street, Strand, W P902 a 


Diet: Department.- an 
ng ag REQUIRED, a. knowledge of Blast 
Tanl Structural Work ; 

a be: thorough se in the calculation of weights from 
mye pri a is desirable but not 
e, particulars of experi- 

ence, and salary required, of asa he LILLESHALL CO., 
Limited, Engineering cou wtmeat, Orkeng ites, Shropshire. 











FroundrySuperintendent Wanted. 


Must be a thoroughly capable, educated, and practical 
— OWeiteenicine: — capable of directing others, need 
app y-— D, — past en: e, 

lary required, to BAGSHAWE and CO., Lik Dunsta le 
Works, Dunstable, Beds. 1185 a 


Re way Engineer Required at 
— to Take Salary 82500 of Private Mine: ie Sabete in the 
Soutl a fee SN mum house. kor 
folly t to Siti Engineer’ Ui Office, Norfolk- i. ae. 





A 





ate Fixer Wanted by Large 


firm manufacturing Motor Vehicles in A Mao aree 





Must be first-class man, capable of accurately estimating times 

in detail from bes pet > print. —State age, experience, and salary 
1 , to 1152, Office, 33, Norfolk-street, Strand, 

W.c. 1152 AL 





Ship Repairing Assistant 
NAGER.—WANTED for Ship Repairing Estab- 
lishment on East gine experienced MARINE 
ENGINEER, accustomed to the latest and most up-to-date 
Practice, Ory Dock and in a capable of estimating costs of 
repairs and carrying through coutract work; only six o'clock 
men need erie stating age, oxperience, and salary expecte i.— 
Address. Engineer Office, Norfoik-street, Strand, W.C. 





will be forwarded by the undersigned on receipt 
and addressed envelope of brief size, and must "3 returned 

marked “ Ra ay? for Removal of Engines, and 
addressed to 5 anes not later than 6 p. m. on = Thereing 

the 10th day of July 

The Managers ae mo mt bind themselves to accept the lowest 


or any Tender. 
F. G. BEECHING. 
Cterk to the Managers. 
Ashford, 
Middlesex 1147 





pplications are Invited from a 
1ew well-qualified ENGINEERS DESIRING 
asvorrreeete either at Home or Abroad.—. 'y, ENGI- 
NEERING DEPT., Laurie and Co., Employment ialists, 
28, Pacierhaibecrest, E.C. No fee unless Spention — 


A 











y, July, 1! 
The Government do not bind themselves to accept the sy gee 
or any Tender. 





1193 4 
Wanted, Draughtsman, 


with 
Oil E .—Apply, stati 
it a vane teeeied, te i Rana F- To RNER, 7 





SMALL ADVERTISEMENTS, 
SITUATIONS, FOR SALE, &c. 
Paers IL, IIL, IV., LXXIV. 


Namerical ng ,! Ogvertionne sts, 


Subject-Matter Indes te ptvaitoareans s, 





were 


Vl 














THE ENGINEER 











ii 
anted at Once, Near Bristol, 


\ ya first-class DRAU' GHTSMAN, well up = Brewery Engi- 
neering and Constructural Ironwork. Accustomed to travei- 


ling, E cervsioutng clients, cm taking fait eS ~ 
Address, stating age, salary reqeped, &e., t — See 
Office, 33, Norfolk-street, Strand, W 





Wanted, First-class Draughts- 


MAN, for Bridge, Roof, and General wen | 1 Steel- 
work, snd 00. Lid, pxpersenee, and salary to FRANCIS MOR- 
TON and co. Garston 114 a 


W Must Mane had at least 18 “py ce experience. 
Preference given to these who are also experienced in the 
shops, particularly in gonnection with Internal Combustion 
Engine Work.—Apply4m writing, sta toto. fe names of firms 
worked for, and salary required, to li ingineer oy 3, 
Norfolk-street, Strand, W.C. 1000 a 


Se 


anted, Two Competent 
DRAUGHTSMEN, for'Engine and Pumping Machi- 

nery.— Apply by jouer only, stating age, ex) 

required, TANGY LIMI TED, S Cornwall 

htsman.” 


rience, and salary 
ham. Mark envy copes a Draug! 


Works, Birssing- 
1178 
Vanted, Two agra 
experienced in design and detail Constructional 
Steelwork. wR ply by letter to Messrs. DORMAN, LONG and 
CO., LTD, 19, Victoria-street, Weshutnster, S.W. 1180 a 





anted, J unior Draughtsman. 








Wanted, ee: or These Junior 


DRAUGHTSMEN in London. Preferably hom 
with experience of Pipe meng fy RS age, 
uired, and full particulars, to 1156, Engineer oe 3 


Gentleman with Exce pptiogel 
OBTAIN NGMAPEOINTMENT te Coa is DESIROUS, of 
ISER MANAGER, where 


as COMMERCL 

tactful, Sy ae - 
increasing greases with reduced costs are in demand, and 
would have full scope. 2 Poe Bnet eg worker, 
Highest references.—Address, eer Office, ~_ 


folk-street, Strand, W.C. 
D) ° ff ’ 
n Engineer, of Many Years 
experience, with an exceptional knowledge of patents. 
designing, and construction, a capable of cheap mat and 
thoroughly acquainted with the peoeety Cy" 7 
ture, is open to RE-ENGAGEMENT. 
invent, or to work out, or perfect existing dota Hig Hi, 
references as to ability and characte ——- = 
neer Office, 33, Norfolk-street, Strand, W 








ivil Engineer, Public School 
and college ning, with ten years’ experience in 
administration, o isation, and construction in Africa, and 
excellent rvon Ss. LOYMENT either outdoor or 


secretarial, —~ sy eee P897, Engineer Offive, 33, 
Moxfolk-etrect, Strand, W. ne pot B 


Diesel nes. — Graduated 
MECH. excel with best ee egwetioniee in construct- 
ing, and testing of Diesel engines in leading factories German 
d abroad. Four and two-cycle, horizontal and vertical, 
OPEN for a RESPON: SIBLE. POSITION.—Address, P863, 
Engineer Office, 33, Norfolk-street, Strand, W.C. P863 w 





Engagement Sought as Works 
AGER or in Charge of large factory. Good 
organiser; full experience of Steam, Electric, Gas, Oil, and 
Water Power.—A dress, P907, Engineer Office, 33, Norfolk- 
street, Strand, W.C. P907 & 








Norfolk -street, Strand, 
V Tell- trained Senior and Junior 

ENGINEERING DRAUGHTSMEN REQUIRED 
for General Engineering Works, Manchester district.—Reply, 
eg age, experience, and salary required, 1175, i. 
Office, 33, Norfolk- street, Strand, W. 3c. 


(Chief Draughtsman Wanted for 


Centrifugal Pump and High-speed Engine Works in 
cow district,—Address, stati and - ae 
rt 


Gi age, wage, 
to 1186, Engineer Office, 33, Norfo! k-street, Strand, W 


A 





(olliery Draughtsman Required 


for ot § Wales.—Adi , stating S Reena and 
salary required, 1169, Engineer Office, “33, lk-street, 
Strand, W.C. 1169 a 





om etent Draughtsman Re- 

QUIR by large Motor Car Firm near London, 
specializing fn qa Vehicles. Good salary and 

spects for suitable men with brains and initiative.—Write, 


statin, e, experience, and salary uired, to Box 3766, 
Willing’s.1 135, Strand, i sane ee 2 a 
etent ~ Machine Tool 

a JGHTSMAN REQUIRED for Desi ing Large 


cligh-speed Lathes. State experience. Wages £5 per — 
Address, 1067, Engineer Office, qt Norfolk-street, , Strand, WC. 
1067 a 





Draug htsman.—First-class Man 


REQ he for Pum ite Works.—Address, 
statin 79, Engineer a: 3, 


age, experience, an 
Norfo! W.c. 


k-street, Strand, 


raughtsman (Mechanical) 
WANTED, not tg an rile oe e, 4 CO tea” 
1128 a 





and salary required, 
Li omtonk Gralam, Northrics 


D2 ghtsmen Se Skilled 


in Structural Work and General Plant Lay-outs.—Apply, 
stating age, salary, experience, &c., to Box 754, care of Brown's, 
21, Tothi ‘* street, Westminster. 1181 a 


Draug ughtsman Wanted, Accus- 


ee to Metal-rolling and Wireworking Machi a, 
~Adaress, tice, age, experience, and comes re 
re se Office, Norfolk-street, Strand, W.C. 


p= aughtsmen Wanted, Having 
had good experience with Coal ond Coke Handling 
Plants and fight Structural Work ; must be 25 years or over.— 
Apply, stating age, experience, and salary required, to W. J. 
‘NKINS and CO., Limited, Engincers, Re ford. 10974 











Experienced Draughtsman Re- 
IRED, used to aoa ly by letter, giving age, 
wages required, to 


=p technical training, 
Scotstoun, ngs a 


B. D. O., care of Yarrow and Co., Lid, 





Pirst- -class Draughtsman Wanted. 
One preferred with experience of Cranes and General 
Machinery. Goed position for suitable man.—Address, giving 
full ig me to 930, Engineer Office, 3, Norfolk-street, 
Stra: A 





Draughtsman, with Shop 


mce, REQUIRED for Works in North-East P 


ee 
xperie! 


Scotland dc doing light interchangeable work.—State particulars 
and sal required to 1096, Engineer Office, 33, Norfolk-street, 
Strand, 1096 4 





W anted, a Found Foreman 
for ‘Small Foundry in Midlands, accustomed to both 
Heavy and’ Light Castings. Non- society ea 
s and experience to P899, Engineer 0 , 33, Norfulk- 
street, Strand, W.C. chaeedes A 


Wanted for an Iron F oundry |* 


turning out 80 to 90 tons per week, a HEAD FORE- 

MAN having a sound experience in Heavy Engine and Pum 

Work in loam, also mand dry sand. Must have a thoroug 
knowledge of the Mixing of Metals and the Production of 
Soutd Castings. Must be a steady and reliable man, strict in 
discipline, and up to date in modern foundry practice. State 
_ and experience. Wages 90s. per week and bonus.— — 
1168, Engineer Otic, 33, Norfolk-street, Strand, W.C. 11684 


A Large Firm of Engineers in 
the Mp A bore F. a tag for a youth of 

he course to include 
Drawing ome, Ura ress, 219, Engineer Otes, 3, 
Norfolk-street, Strand, W.C. 219 


rticled Pupil.—A Civil Engi- 


EER has VACANCY for well-educated YOUTH as 
ARTICLED PUPIL. Several interesti ng 4 in hand. 
ney required.—For all pe address, 980, — 

fice, 33, Novfolk-street, Strand, W.C. Ox 


ngineering Pup il.—Firm |- 


ernment Contractors), em) -¢ ng 500 hands, have 
vacaNey; va varied ~ e, aff 








classes of work fording excellent 
op’ tunities; premium moderate. “Address, 2000, neer 
ce, 33, Norfolk-street, Strand, W.C. ® 





upil. —A Thoroughly Practical 
—  Sesgy in the Shops and Offices of Mechanical 
nium, returnable as salary, £60. ae 


Engin2ers. Prem 
878, Engineer Office, 33, Norfolk-street, Strand, W. C 


Pipe —A Few Vacancies Occur 

PN bee ENGINEERING WORKS in — ae 
acturing Internal Combustion pines, 

oe 


Address for full iculars, 20 
Vihicley Be Norfolkcstreet, Strand, wo 


Pepils—V acancies on Contrac- 
OR'S Staff for ENGINEERING PUPILS. 3 — 
opportunity for obtaining experience in General Dock Co 
struction involving some ,000. The works include con 
tant dams, —. widenings, ferro-concrete piling and ware- 
houses. Prem Se ae P8384, Engineer Office, 
33, Norfolk-street, Strand, W.C. P88 rz 














Practical Articles on Engineerin 


Practice WANTED, written in an attractive style with- 
, for monthly journal.—Letters only, stating 





oreign Business. — Well- 
ni ALIFIED ENGINEER and Commercial Man with 
large and a experience in foreign business, recently 
returned from tour 72 _ ameeaen as the 
several leading firms anufacturing engineers, aeraee 
responsible SITION anth a good firm for the 


development of foreign business. Sho rtly gaged. — 
Address, P911, Engineer Office, 33, Norfolk-street, are WAC. 





Foundry Superintendent Desires 
CHAN ry ; most angen experience in a)] details of 
foundry work and appliances, pract moulder and metal- 
a with ——— knowledge ; of cement 
‘oundry installations an esti a speciality.— 
Address, P841, Engineer Cte SS otal wees mrest, Strand, Per 

B 





MARINE DIESEL ENGINES. 
erman Engineer, University 
training, good practical man with 12 years’ experience in 
Marine Oil Engine Building, 33 years of age, 

REQUIRES POST as CHIEF CONSTRUCTOR, 
especially for 2-stroke cycle Diesel engines of high capacity. 
— Pp903, Engineer Office, 33, Norfolk-street, as 

Cc. POS B 





’ 

[ones er, with 20 Years’ Prac- 

BA cand commercial experience in oil, steam, rail- 

way, ne and foundry work, DESIRES 

ShatAn B BER organiser, tactful and successful, 

economical prod nour: hanaoees, 11%, Raginetr Office, 3, 
Norfolk-street, Strand, W.C. 1194 » 


Mechanical Engineer (London) 


ESIRES POSITION shortly. Exceptional experi- 

ence in England and Amenica of d 

and factory organisation required for the the cheap roduction nay 
— Interchangeable Work. Salary £300 to 12400. A. 

P906, Engineer Office, 33, Norfolk-street, Strand, w. 7. ae B 











Ral way Engineer Manager, 
M.L. Mech. E., DESIRES CHANGE; 18 years’ experi- 

ence, administrative, civil, and mechanical, < wk important 

Spanish peieage 5 9053) = ‘Spanish, qo 

Box 289, L 5, Bire hin-tane, nEC. P8315 








Shortly Open to Acce ept Respon- 
SIBLE errs as a GENERAL reer a 
Advisor, &c., A.M.LC. M4 considerable experience.— 

Address, P904, Engineer’ Gitice, Norfolk-street, deena W.c. 


and terms, B., $6, Gellatly-road, New Cross, 
Pes9 


1 





of all perme Ameri and Con- 
tinental plan, &. for Descriptive Booklet ry (oth Edition), 


free on eS 2009 1 
MIDLAND ENGINEERING BUREAU, STRAND DERBY 


[=s*. C.E. and all Engineerin 


EXAMINATIONS.—Mr. G. P. KNOW. » A.M.LC. 
B.Se., F.S.I.,&c., PREPARES CANDIDATES Personally or by | Lo 
Correspondence. Hun of successes, including the Bayliss 
Prize. Courses for next nt Wecruary and October are just commenc- 
ing.—3, Victoria-st., Westminster,S.W. Tel. No. —a 





[ast C. E, Tuat: Mech. E. Rizewe 


me ee COACHING by Practical Engi- 
neers. successes 204 out of 225, including Bayliss Prize. 
Feb.: a va tr C.E. “proxime accessi accessit.” ures for 
foreign candidates. Write for Booklet, & |e tt 
Engineer Office, 33, Norfolk-street, Strand, 1 


r, A. Klemin Schmidt, B.Sc., | 2 


som, Low A.C.G.1., Int. B.A., SPECIALISES 
REPARIN for the” inst. CE. ——— _— E. and 





UNIVERSITY EXAMINATIONS. mbine the 
highest efficiency with real eee NRT nosy Resul 
since 7 1911—52 PASSES and AILURES. All in- 


v iries as to courses of a ‘aed Sak ro answered.— 
, West Cromwell-road, 5. 2801 











To! Engineers Going Abroad and 


HERS.—Exceptional opportunity to ACQUIRE 
PRACTICAL INSTRUCTION in SURVEYI bet LEVEL- 


LING, &., on varied and extensive surveys.—A’ 


Engineer Office, 33, Norfolk-street, Strand, W.C. PS40 1 





The Chief ny of a Large 
a gy Be am Lona IESIRES CHANGE; 25 ge 


mechanical, ¢ technical experience; moderate 
salary. yy i: P99, — Office, 33, Norfo! ni hess, 


Strand, W.C. 
Manager, Shortl 


W orks 
A a ngaged, a tative; wide range RARAGe 
Chief Engineer, or resentative ; wide range 0; em 
47 boiler v pamruie first-class 
Address, p892, Engineer Office, 33, oN orfolk- street, Strand, . -C. 


oung Analytical Chemist 
DESIRES CHANGE, either home or abroad. Well up 


in irons, steels, in present situation not 
sufficiently a attractive.—C., 5, Milner-street, a 











oung Engineer (25 Years), 
B.Sc. (Lond.), MS., bee gng a  & a. oan 
be years D.O., ba uding pe steam engines, 
d Diesel oil engines, SEE S POST as ‘ASSISTANT. to 
CONSULTING ENG NEER Small starti 


A¢ Good tood Opportunity Occurs for 
Engineers ; an able and experienced 

noes hae OF OPENING as AGENT.— Address, P888, "+ peau 

ce, 33, Norfolk-street, Strand, W.C. D 


A Leading Firm of Engineers 
and = arty bende in London, aertag 6 a world-wide connec- 
tion with railwa: to U 


home and a’ NDER- 
tARe the SA E of PROTECTED SPE SLITIES on & 
ity or oth 


8. its or all 
% dress, fle Engineer ce, 33, Norfolk- Huy as 6. 
D 


n Old- sabia. ¥i irm of 


— soe 3 — Iti ns Eeginecrs and eentn, 


e City, are 
OPEN tor to CONSIDER the S LONDON “REPRESENT TION 
of a good firm of Shipbuilders or 

Samay ¢ competent to eee costs and designe ‘of al all 
classes of sae, 733, er 
Office, 33, Norfolk-street, Strand, W. D 


| Australia. —Agencies for Engi- 
NEERING SPEC ITIES.—British Bane a 
-— Aig | whout theo with head office in London, well repre- 




















Address, P921, Engineer Office, 33, Norfolk-street,. Strand, W 
Pr ghtsman Requires Situation. 
re, 4 74 years’ works an se ee experience i in 


facturing industries, is PRE- 

PARED to ACC CCErT. AGENCIES for Patents or Proprietary 

ee ee Accessories. —- 1125, Engineer 
Office, 33, Norfolk-street, Strand, W.C 1125 p 


connection 
an a engineering at 





are and petrol vehicles; technical knowledge; salary 
ddress, P895, Engineer Office,33, Norfolk- whens Strand, W.. ae 


Wire. drawing Plant.— Engineer 


DRAUGHTSMAN (32) DESIRES CHANGE. — 
Address, P#87, Engineer Office, 33, Norfolk-street, ge” _o 











‘ngineering.— Wanted at Once 

for a Repair Shop in India, an experienced FOREMAN 

capable of Supervising the Work of native smiths, op cae 

turners; some knowledge of tools 

sary. Also an experienced FOREMAN BOILERMAKER 

ja knowledge of Ship Repair Work. Applicants must be 

—— to sign a 3 years’ agreement.—Write, Box E. 793, Lee 
Nightingale, Liverpool. P8S3 4 











Froundry Foreman Wanted at 


once in a small wep near Bristol. Good wages to 
first-class man. Must have all-round experience and be a good 
disciplinarian.—Address, with references, and state wages 

aa to 1126, Engineer Office, 33, Norfolk-street, o Spee, 





W cedworking Machinery] Repre- | i 


Foreman, (Disengaged) Desires | X 
SITUATION ; accustomed to hignest class of machining, 
a methods ; also accurate fitting, rate setting, ji jigs and tool 
Address, 928, Engineer Office, 33, lk-street, 
9 , W.C 928 B 


ngineer, Wide 
lish and ——— 

REPRESEN 

Address, P909, 





Experience 
eseinee creme 
cer Uffice, 33, Norfolk-street, owed, W.C. 

B 


Ege Storekee eper and For- 
J pee — SEEKS PLACE. Pa yn nee 


first-class referen abiiity.— 
P00, Engineer Office, 33, as Nontolk otacot, Bt &. 








SENTATIVE QUIRED. Good 
thorough knowledge of Sawmiil and i geet ao 
—Send references, experience, and f i particolars fp "wu 
Engines Office, 33, Norfolk-street, S 


First-class Boiler Smith Wanted. 
Well up in Fire-box ween and Plate an ew a 
Hitenin, ages, and age to W. H. SPENCER and CO., 


(['urner. —First-class Man Re-| 3x 


QUIRED for Pump Manufacturing Works.—Address, 
stating age, experience, and wage, to 1137, Engineer Office, 8, 
Norfolk-street, Strand, W.C 1137 














tores Clerk, Good Experience | & 
ho _ i reclring, dospatching, Pole, Bogincer ‘Glfies a 
Norfolk-street, Strand, W.C. ; Onto a 


Fectrical Firm Wants to Repre-| , 
SENT British Electrical Manufacturers in Belgium = 
especially seeks AGENCY for Motors and Dynamos, os & B. 

24 Ru Rue Cuerens, Bruxelles. 


Engineer, with Excellent Con- 
peg with collieries and works throughout South 
d Monmouthshire, would like to hear of a good 
hoencr in the Engineering Line. e— Write, 11, Engineer 
Office, 33, Norfolk-street, Strand, W. 1190 p 


Required at Once in Each of the 


ae ey industrial centres, an energetic mg HY 
ich 








for the Sa! Sale of a most important Engineering 
saves time, labour, and money, and appeals to all users of 
Steam Power. 


Endorsed by leading Sores and industrial firms. 
Apely ag somal only to F. H., 19, Craven Hill- gemma 
Hyde Park, 901 


SOLE AGENCIES WANTED 
BY LARGE AUSTRALIAN FIRM. 


Firms desirous of boring, their megninaais at [ Mining, 
Industrial and mf te Australia 
peoosk aan Zealand 6 ad bya ra tem. the highest Peete and = 

Dg and 


offices a ant depots in the 4 dene centres of ‘Austral ia ow 
New Zealand, please send catalogues and full pa ewes be: 
A. GOLDIE. "ENGHOLM, 104, 

ive of the firm 18 at present in 








A Well-known Firm of 


_ Notenin) Engineers (Marine and Hydraulic), - 
¢ British and Foreign Governments, are open to 
RECEIVE mae PREMIUM ‘APPREN TICES & at their 
works, which are within easy distance mdon. A thoro' : 
course of training is given.—For particulars, address, 
Engineer Office, 33, Norfolk-street, Strand, W.C. 509 F 





The ——— 
England, and open ake appointments. 
of 


eae America.— Member 
leoten 5 firm ¢. yg ot Merchants, ee pet 
onth f South America, is OP. 
TRANSACT BUSINESS tor one or two Firms on Comm! iodion 
only, or ke y le of Goods having ready market in that 
_ 1135, Engineer Office, 33, Norfolk- 
street, (Sal Ww.c. 13 p 





JuNE 27, 1919 
— ee 


For EVERYTHING in 


ENGINEERING | PARTNERSHIPS 


WHEATLEY KIRK, PRICE AND 00, 
Engineers and Valuers, 


46, Watling-street, LONDON, E.C., 
Albert-square, Manchester, 





26, Colli d-street, Ni i-'T'yne, 
ESTABLISHED SIXTY YEARs. Sol ig 
A First- class London C Jompany, 
mies ees Profits, and controlin timb 
may India, have an OPENIN a ~ ~ 
TouNG "ENG NEER or BUSINESS MAN whi wil “aly 


£3000 and Assist in oy + Railway, Rolling St . 

. Good terms offered. blic school man prete erred. Be 
ticulars from Messrs. ARNOLD and CO., 76, Ca nNOn-street = 
eae, EC. tie 


Erg gineer - Requ uired 2 as Partner. 
who will Invest £1 


and Manage a we! ;stablishes 


General Engineer's and Millwright’s Batinens in London, 

present owned and worked under management by « ‘Merch : 
who can practically ni bebe going with work. In the alters’ 
tive the a could be bought outright for £300 Present 
turnover £5000 p.a. tance sheets. Everything ent 
stand pala MA edo K. from Messrs. A RNOLD 


and CO., 76, Cannon-street, London, E£.C. 


Engineer Reguired Who will 
vest £2000 and take Works Management of ojj. 
established Engineering Works (Provinces). Must } 


Ave & good 






re yp of small Spelling and Bridge wor salary 
of £500 to £600 p.a. will be paid to a suitable man, in additio; 
to return on capital. The business is a prosperovs one with 
large orders in hand, and will stand the closest investigation, 
Particulars irom Messrs. ARNOLD and CO., 76, Cannon. 
strect, wes: EC. 1164« 


Works Managership. —A Coma: 


PETENT ENGINEER REQUIRED who will Invest 
£5000 and Hanage Works of an important Engineering Con. 
pany. near London, g in the ture of Internal 
mbustion Oil Engines, ~ Turnover £50,000 





ear’s work in hand. Good terms to a suitable ma: pirtien 
ars from Messrs. ARNOLD and CO., 76, Cannon-street 
London, E.C. fle’ 
Fegineerin ‘and Allied Trades, 
—PARTNERSHIPS ARRANGED or Capital Provided 


el ogg a Patents, or Manufacturing Busi. 
mpanies fo form Shares and debentures ‘bos 
PRESCOTT, THOMPSON. ‘and CO., Ltd., 329, High tlt, 
don. PIS « 


i 





ngineering Firm, Extending 
its business operations, has an exceptional OPENING 

for an ENGINEER in a position to invest £1500 at 6 per cent 
and become Magn om anager of London Warehouse. Salary 
Replies must give particulars — 

Address, . Pozo , Engineer Otice, 5 Norfolk-street, Strand, W.C, 
P920 4 





gineers and 1 Metal Mans 


1) 
T° = aa = te 4 WHITE METAL 
pags 8.- aa etic WORKING PARTNER, with about 
EQUI - for small established” fall capable of 

great ‘developmen 

The b a oF at Earecens being worked at a loss, owin, 
shi e 01 but large profits could be made if prope = 
work Gene erous terms offered. 

Write, ALLOY, co Abbott’ ’s, Eastcheap, London. Pa 


fff 








Young Engineer Required for 

London Office, able to invest up to £2000. Liberal 
salary and return with prospective Directorship to suitable 
man.—Write, in confidence, to 1190, Engineer Office, 33, Nor- 
folk-street, Strand, W.C. 1190 « 





anted, Second-hand Iron Roof, 
size about 100ft. by 50. 
WORCESTER PARK BRICK co., 
20, Essex-street, W.C 


‘| Wanted, Second- ary RY 


bg ee , gauge 4ft. 84in.; must be of recent construc tio m 
and in condition. State price delivered f« 
Middlesbrough a and furnish full — poy in duplic ate 
iso state wi same_can be inspected.— Address, 0. 
Pottle and Ron Royal XBR, London, “EC. Pa 


Wanted, Steam or Oil Rieter. 


load about 10 tons; mast be saltatte for attaching 


1138 + 








crane for hoisting purposes. LDING and PLA 

Gloucester. 1129 + 

W anted, 6- 7 H. P. Traction 
ENGINE immediately, on springs. Must be in first- 


class sane ng ste. price fall a exceedi ™ cone age 
empty.— and where can be 
een {ROLLING CO. Dorchester. 1155" 


seen, ‘EDDISON STEAM 





At Compressor, ‘ Tilghman i 


Bg el Tw Bs 00 outite | feet, 86 Lic dm ea, 
wor! — Os 

GOHELI aad 80 Sone ais hee x . 
oiler (Lancashire), 30ft. x Sft., 


insured 110 Ib. steam ; also 16} cyl. x 3ft. stroke ROBE) 
—— ENGINE.—THOM N, we 








Er, Sale, Gas Meter, by Messrs. 

Willey and Co., llft. by 9ft. by ont. » new 1908, capacity 
enbic ft. per hour, can be seen fixed, a bargain 

WILLLAMS and SONS, 73, Queen Victoria- street, —- 


Fer Sale, Marine Type Bollers 
(2), 14ft. x Bft. 6in. dia., by Davey Paxman, 1801's 
low price.-WILLIAMS and SONS, 73, 


working pressure ; 1176 « 


Queen Victoria- street, London. 


For Sale, Sulphate of Ammonia 
PLANT, with Lead Lined Tanks and all connections «> 
now fixed.—Further peptesioss, WILLIAMS and SONS, 75 
Queen Victoria-street, Londo 1059 « 








Fer Sale, 5-Ton Loco. Siam 


CRANE, by “Gratton, steel lattice jib 45ft. long, Cg r 





mare apaelh Pramas feng i, sad sig 
Fo: Sale, 10-Ton Weighbridge, 
plat mediate 


form 12ft. early new, im 
Gotvesy- me AWD LIAMS and One. 7s. Queen bent ore 
London 


or Sale, 50 H.P. Loco. Boiler. 
by Da ” Paxman, insured for 140 lb. pressure, a 
Be png and J Attings 2 — mag —~WILLIAMS mt N 


or Sale, 60 K.W. Generating 








SET, Davey, h-speed Enclosed_Engine, 
jirect-co Multipolar Continuous Current Dynamo, 
) volte, Ti woh -¥S avery. WILLIAMS and sc 7 


Queen Victoria-street, London. 


or Sale, 450 K.W. Generating 


SET, HIGH SPEED IN ED eg rk E, a S 
ULTIOLAR Dy aM, ee ots. secl 


worki immed: 3 WILLIAM 
and SO SONS. 5 73, pee fr Victorias mere, oe 1177 « 
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re Proprietor of the Patents 


Nos. 17,213 of 1909, 17,282 of 1909, 17,378 of 1909, and 
7,401 of 1909, for 
‘“ IMPROVEMENTS 
IN OR RELATING TO 
MACHINES for BUFFING or POLISHING 


METALLIC. ARTICLES,”’ 
is DESIROUS of 
i NTERING INTO ARRANGEMENTS 


oO SE aad otherwise on reasonable terms for 
he purp “5 Lee PL TING the same and ensuring their 
full development a ual working in this country. 


All 1 coments should be addressed in the first | 


hy way 


jnstance to :— 
HASELTINE, LAKE & CO., 
Chartered Patent Agents and Consulting Engineers, 





28, Southampton- -buildings, Chancery- -lane, London, W.C. 
he Pro oprietors of | of the Patent 
No. 249 of 1 “Im 
ANISM For METERS psd then 
RECORD NG ous of or ME into ARR a 


ratus,” are 
LICENSE at otherine on reasonab! 
ENTS th Se of EXPLOIT the same and eamring 
in this country. 


M 
terms for the pu 
d practical ee | 
sarees in the first instance 


Il deve 
"ae ‘nmunications should be add 


“~  HASELTINE, LAKE and O., 
tered Patent Agents and Consu' Enginee 
28, South gout hampton: uilaings, Chancery- =. London, We Cc. 4048 H 


The Proprietor of the Patent|” 
for “lnprovements a VALVES,” is 

ENTS by way 
“terms for the pur- 
its full develop- 





nESIROU Sof Se eENTE ING into ARRAN’ 
of LICENSE and otherwise on reasona’ 
pose of EXPLO peer poe the same and ensuring 
ment and practical working in this country. 
‘All communications should be addressed in the first instance 


HASELTINE, LAKE and CO., 
Chartered Patent Agents aw and Sepeutting Engincers, 
a ae We. a 1049 a 





The Prop rietors of the Patent 


1871 of Su for “ Improvements in or rolatt 
iNteGh TING ELECTRIC METERS,” are DES ROUS of 
RING into ARRANGEMENTS by ‘wa way of LICEN SE 

on reasonable terms Pp 
tn ners the same and ensuring its full development | 5 


tical working in this coun’ 
ge id prespnmamioations should be addressed in the first instance 


HASELTINE, LAKE and Co., 
28, southampton bul Chiseny- Nano, Leedone WC. 1050 a 





The Prop rietors of the Patent | s* 


No. 16,800 0! fr. = en apt in or relating to 
RECORDING ne for METERS or like ——_ 
ratus,” ESI MONTERING into ARRANGE- 

MENTS by hy! of TIGEN: SE and ot on Lae 
of EXPLOITING the ne and 
workin, 2% this 
n the 


terms for the pupose 
ensuring its fall devel ent 
country. All communications should be add 
first instance to :— 
HASELTINE, LARB and CO., 
Chartered Patent Aocess aad C eers, 
28, Soutien -buildings, Chancery-lane, , W.C. 1052 a 








Te Pro prietors of the Patent 

No. 15,209 < ism, : a noe ans in STAPLING 

MACHINES 8 ENTS k f ae SE ge BA 
way 0} 

al reasona eS oyna <n OITING the 

same and ensuring its full d ) working 





in Aap country. 
All communications should be addressed in the first instance 


HASELTINE, LAKE and C0., | 


Chartered Patent Agents an d Consulting 
28, Southamapeom! buildings, Chancery-lane, an we © 1076n 





RS: PS meh: 1905, for “‘ Improvements in or relatin; 
ESIROUS of ENTERING into ARRAN rE 
‘way Le a aor and oth on reasonable 
pe ae e purpose of, EXPLOITING the same and ensuring 


te Pro prietors of the Patent 


Il development and practical working | 
Maite should be addressed in the fret instance 
HASELTINE, LAKE and CO., 


28, Southampton- srt nma oveiane asa 





[ihe Prop rietor of the Patent 

No. steeety 910, for “‘Improvements in or to 

EURNACES,” is DESIROUS of NTERING into AR, E- 
NSE and otherwise 


way of LICE 
Som “>Y the Pacrelor of ga yeti nk the same and 
its ful 1 ing in this 


ical wor! 
country. All communications shoul be addressed in the first 
instance to :— 1108 


HASELTINE, LAKE and CO., 
Chartered Patent Agents and Consulting Engineers, 
28, Southampton-buildings, Chancery-lane, London, W.C. 


[he Prop rietor of the Patents 


HET, - 1909, and 26341 of 1911, for “An Improved 
ELECTRIC "LOCKING. and UNLOCKING DEVICE for 
peeves n ELECTRIC LOCKING 
DEviCus ‘or ‘106 8” is DESIROUS C ENTERING into 
NTS by way of LICESEE and otherwise on 
Aaa cote for the pian te f EXPLOI TING the same 
and ensuring their full development an mld be adadrewed Lew 2 my in 
this coantry.—All communications shou! n the 
first instance to HASELTINE, LAKE an Chi 
noms, 8 Southampton- 








Favent Agents and Consulti: ting 
ndon, 


uildings, Chancery-lane, Lo: 
oprietor of the Patents 


Tr E Pro 
= ‘toh 4817/1910 for I vements in APPA- 
onthe MANUFACTURE of patted RINGS, is 
BaslRoUSs of ENTERING into ARRANGEMENTS by way 
of LICENSE or otherwise, on reasonable ae for the pur- 
pose of bg ly pte the same and ensuring their full Ge 
velopment in this co’ 

communiestions : should be addressed to :— 
UTHIER axp CO. 

62, Cours Tolstoi, Fiiatenant Fratice. P886 


Nhe Owner of an Old-established 


Constructional Engineering Works, about to xetive, 
OFFERS his BUSIN asa Going Concern on v 
able trang, WO 1151, Engineer Office, 33, Norfo! oh 








wner of English, American, 


ary its (German feneh, =. GENERATION of 
POWER be Pa PAM : af a MIN COST (Oil Fuel}, 
eoqeceesentes results by highest oftiial authorities, D 
ry OUS of DISPOSING of the ENGLISH PATENTS. — 
- Ve -1.M.E., P915, Engineer Office, 33, dees yet 
Stran 





atent. — Offer to Tronfounders 
a Raginesrs ng to increase their business, to 
went r PAT. NT of Sa use in A... building, on 


wr 3 PATENTEES, 123, New North-road, London. P918 » 





Wakefield Patent 
MECHANICAL LUBRIGATOR 


Saturated and Superheated Steam. 





15,000 ocr 





ENGINES Now FITTED 


‘LUBRICATORS. 





C. C. WAKEFIELD & CO., 


27, Cannon Street, London, E.C. %”™ 




















Wegen Wheel Lathe, 32in. 


mtres. e ewt. Massey Steam Slemaner. 5 Pneu- 
6 cwt. 18in. Tasker Grinder.— 


matic er Hammers 2 to 
THOS. MITCH ELL snd SONS, Ltd., Bolton. 984 G 
1000 Turbo-g enerator(Parsons). 
700 H.P. oo POUND TANDEM ENGINE, 


Cyls. 20in. and Min. x 48in. stroke. 

PAXMAN ECONOMIC BOILER, * sete x 14ft. 

HIGH-SPEED ENCLOSED E d DYNAMOS 

a BOILERS, hg oe PORTABLE aa FIXED ENGINES. 
rite for lists, detai 

HARRY H. GARDAM and OO LtA., Staines. 3196 








eorge \ Wailes and Co., 386 and 
to undertake the M sa as a nea 


SPECIAL maoHis NE WORK, — to 
Patents Specificati oF Dibeiess = desi of any 
invention or ity, and patternmaking under the personal 

YW ion oO! 
Te and ee Te Work a kaqponaty, 
Lapa NEW Genvantting, in Euston- sre with 
evéry con’ and are situated in a rr and con- 
venient ot of London. 





for License under Royalty. road 
Oftize, ‘Ss, Norfolk-street, stecad. Ww 


I beep and Sole: ak 
RIGHTS for bmg ae! Patented 





are Agee MANUFACTURERS AND 
‘OR FRANCE AND ORIEN T, 


R. H. ery ia Colombe, En ngineer, 


C.P., Porte} 7 open for NEGOTIATI < Bon 
PATENTS and LICEN Representaticn of eering 
Firms. Facilities for a Branches of English ome in 
Paris. Extensive Omran on in ee 
Address, R. H. DE sg Pw Rue a a 
Paris, or, hy appointment, tose irate! ndon. 











REINFORCED 


CONCRETE. 





th PIKETTY 


system is the best. 





Established 13 years. 


Plans and Estimates Free, 


Caissons, Pontoons, Jetties, Piers, Silos, Bridges, Reservoirs, Conduits, 
Warehouses, &c., on this system constructed in all countries. 








PAUL PIKETTY & CO., 


Spl 3082 


Engineers and Experts, 14, 16 & 18, Bloomsbury Street, London, W.C. 








Bee sWrought Iron Pulleys, 


as — ee By departments, are the stro: 
hy = market. Quick delivery given. 
rules for tra: 


pels. ls, baits free.—J. BAGSHAW 
wer by whee! 
io purer te Limited. ta ropes, and Batley, Yovkohire. Gol 





High-spe speed Engines. Can 1 give 
mable ——— .. inquiries 
HINDLEY and SONS, Bourton, Dorset. » oois ? 





Tools Designed for Economic 


production ; a = aire work to order. 
115, Upper Tollington- -park, London. P8511 















a ee 

OGOMOTIVES 
READY FOR PROMPT DELIVERY 
BURNING COAL WOOD on OIL FUESS 


WG. BAGNALL,L’. STAFFORD. 


See meee * Advt. of Larger Locomotives, &c. 
nm page 11, alternate issues. (Spl) 3024 


























CARBIC 


Oxy-Acetylene 
WELDING & CUTTING 
PLANT 


will execute all cutting and welding 
operations at a minimum cost. 





NEW PORTABLE PLANT 


FOR 
Breakdown Gangs, 
Ship Yards, 
Motor Repair Shops, 
Railways and Tramways. 


Spl 3026 
For price and particulars apply to: 


CARBIC LIMITED, 
27, Cannon Street, London, E.C. 




















,] chnson and Py Limited, 


EL morecaL etd TELEGRA rg Ae eee 


Phone ROHARLTOR. 


Makers of Machin &e., il com hy ae it of Cable 
Factories and Vessel Electric Light A: Apparalas of all kinds. 


Are —— Electric Transmi: thm of Power Plan’ 


Apply, 


COURT WORKS, MADELEY, Salop. 


Special Founders and Machinists for 


CASTINGS 


Special Malleable Blackheart. 
Light Steel. Best quality Cast Iron. 
Bron ze, Brass, and Aluminium. 

Motor Engine Cylinders. 

Pistons, Rings, Valves, Parts. 

PATTERNMAKERS TO. TO SPECIFICATION 
ALEXANDER OLDHAM & SONS, 
DUKINFIELD. 
The Dukinfield Patent Pistons & 
Metallic Rod Packings. s,, ssc 
SEND FOR ILLUSTRATED CIRCULARS. 


DREDGING PLANT 


OF ALL DESCRIPTIONS. 
FLOATING CRANES. 
COAL BUNKERING VESSELS. 


WERF CONRAD, LTD., HASPLEM. 


arine Works, Ltd. 
el BROAD STREET, LONDON Eee asta Raid 














| Willans & Robinson, 








“ASQUITH” RADIALS 


“DIESEL” « OTHER ENCINE WORK. 


Unequalled for heavy High Speed Duty, ye 
retaining the handiness requisite for time saving 


in manipulation. 


Illustration (reproduced by courtesy of Messrs 
Ltd., Rugby) shows a 
9ft. heavy pattern Radial Drill in use drilling, 


tapping and studding engine beds. 


The “Asquith” Central-Thrust Radials are 
made in sizes from 5ft. up to 10ft. radius. 


Special types of beds, etc., to suit special work. 





GOOD DELIVERIES. 





Estimates and Expert Advice gladly furnished. 





N.B—As attempts at imitation of our machines are being 
made, Users are reminded that our experience cannot 
be copied, and that copyists necessarily follow ‘‘some 


a wamenn 


William Asquith, Ltd. 


Highroad Wrellis, 


HALIFAX, ENGLAND. 
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Farnley 
Iron {= 


Yorkshire). 
* The Toughest and Best in 
the World. Easiest to 
Smith. Safest to Weid. 
THE FARNLEY IRON CO., LTD., LEEDS. 








CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 


Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS and IRON CASTINGS, &c. 
Wagons Built for Cash or for Deferred Payments. 
Prices and Specifications on Application. 487 





THE GLASGOW RAILWAY 
ENCINEERING COMPANY, “7°. 


GOYVAN, GLASGOW. 
London Office :—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also ‘CAST 
STEEL AXLE-BOXES. Q492 





ESTABLISHED 1861. 


HARRISON & CAMM, La. 
Chief Works and Offices: ROTHERHAM. 
Manufacturers of 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves, 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Iron, Steel, or Timber). 491 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 


Have in stock, or in an advanced state of progress at their 
California Works, Stoke-on-Trent, 4 large number of 
LOCOMOTIVES, 
with cylinders ~_ Sin. to 15in. diameter 
gauges from 18in. to 4ft. — —Apply to 
and CO., Ltd., 5, Broad St. Place 


McLACHLAN & Co., L*> 


DARLINGTON. 


Builders of Railway Wagons of all kinds. 
COLLIERY AND MINING TUBS. 
CONTRACTORS’ PLANT AND FORGINGS. 

WHEELS & AXLES, TURNTABLES, &. Spl 50 


London Office: 110, Cannon Street, E.C. 





KERK, StU for = 
oe 








P. & W. MACLELLAN, LTD., 


CLUTHA ot sy GLASGOW, 
anufacturers of RAILWAY WAGONS and CARRIAGES 
IRON and STEEL SLEEPERS. FISH-BOLTS, SPIKES, and 
—_ PERMANENT WAY MATERIAL, BRIDGES’ and 
CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 
Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108,, Cannon-street, London, E.C. 


MIDLAND 


RAILWAY CARRIAGE & WAGON CO., 
LIMITED. 


MIDLAND WORKS, BIRMINGHAM, 
ABBEY WORKS, SHREWSBURY 


RAILWAY CARRIAGES, 
RAILWAY WAGONS, 
TRAM CARS, &c. &C. 


LonDOoN OFFICES— 
SurrotK*Hovusz LAURENCE POUNTNEY maa. x5 ©. 








R. Y. PICKERING & CO., LTD. 


(Established 1864). 


Builders o: Railway Carriages an Wagon 
Makers of Wheels and Axles of all kinds. 


Chief te and Offices— 
WISHAW, NEAR GLASGOW. 
London Office— 


RCO 
8, VICTORIA STREET, WESTMINSTER, S.W. 





R. TURNER, L”- 


G. 
Manufaciuress of all descriptions of 


IRON & WOOD FRAME WAGONS 


For Home, Colonial, & Foreign Railways. 


WHEELS & AXLES. 
PERMANENT WAY MATERIALS, &c. 

Colliery and Conveying Plants, ines, 
Elevators, Structural Work, Roo! , Castings 0 of afi descri ns 
Ohief Worksand Offices: LANGLEY MILL, nr. na HAM 

Lendon Office: Sanctuary House, Westminst 
See INustrated Advt. first issue in each month on Pe ve 9. 





RAILWAY *e° 








STEAM METERS. 


(See our advt. June 13th.) 
Meanwhile, write for particulars to :— 
THE CURNON STEAM METER CO., 


185, Princess Street, MANCHESTER. 
Phone: 5791 Ciry. 





Patterns 
made by our Willesden Works always give satisfaction. 


Accuracy is guaranteed and the patterns are made with a view 
to economy in moulding costs. Post your next enquiry to us. 


ARTHUR REINER & Co. Ltd., 1, Parliament Mansions, Victoria St., S.W. 


Spl 6146 


GOLDEN OPINIONS 
EXIOR’ 


REGISTERED 














Government Officials, Ship- 
ping Companies, Municipal 
Engineers, Central Station 
Engineers, Railway Engineers — express 
golden opinions on the mer‘ts of ** Apexior” 
Boiler Compound in preventing and 
arresting corrosion and the adhesion of 


Ap 


Hard Scale. What users say is of more import to you, as a possible user, 
than “all the arguments we may put forward. If, therefore, you desire to 
- your boiler troubles, let us send you copies of these letters and Interesting Booklet. 
NOT A BOILER FLUID, BUT APPLIED TO THE SURFACES LIKE PAINT. X 


J. DAMPNEY & CO., Ld. «>». Cardiff. 





Also at LONDON, LIVERPOOL, and PARIS. G134 


=o JAMES MILLS, 


BREDBURY STEEL WORKS, near STOCKPORT. 


Bright 
Finished 








Steel 
Taper Pins 








Of any Size 
or 
Degree 
Taper. 





Plain Steel Keys. 
ROUND ENDS, GIBS, &c. 


Headed Steel Keys. 
HOLLOW BACKS, 


SPECIALITIES FOR RAILWAY COMPANIES. 











Split 


Steel Paper Pins. 


By Patent . Machinery. 


HEADED SPLIT STEEL COTTERS 


BRIGHT FEED OB BLACK. R134! 


SAMPLES & PRICES oN APPLICATION. 





—— 


A. G. MUMFORD, LD. 
CULVER STREET ENGINEERING Wonks 
COLCHESTER. 


RACTORS TO ADMIRALTY 
CROWN TAGENTS FOR THE 
GOVERNMEN] 





WAR OFFICE 
DNs, AND FOREIgy 


NDARD PATTERNS LAUNCH and MARINE 


STA. 
ENGINES in stock and in 
eracahe tat ol SURFACE # CORD DENSING :— 





in. 
Cylinders P| _ § diameter x fo stroke, — alty pattern, 
x 
» 1 x 6 ” 
4: » 9 » 5 ” 
ee x 6 = 
Swe ree 
, ym x 8 
. » x 10 
ke 9 18 xl 
ao oe x 14 
in » @ x 16 
” » 24 ” x 16 
” 28 x 
New designs and hishest class Seer. Spier 
Catalogue and full particulars on applicatio: 
ALEX. WILSON. 
Engineer, 


3, LOMBARD CouRT, LONDON, E.C 
Telegraphic Address—INGENIEUR, LONDON, 
SPECIALITIES: 

SIDE and STERN- WHEEL STEAMERS 
STEAM and MOTOR 
LAUNCHES, TUGS, and BARGES, 
MACHINERY FOR VESSELS BUILT 


ABROAD. 
Spl 4237 


HARPERS’ LIST 


PAGES XIV.—XV. 
.. THREE WEEKS AGO. 


KENYONS onrounven  KISOL” 
5 COMPOUNDED 
A cheap, durable, and efficient insulator against 
heat radiation. 
Ask for “‘ HINTS” on the covering of Steam Pipes, Boilers, & 


SHEET METAL WORK. 


WILLIAM KENYON & SONS Ltd. 


Tel. 494 (Ashton). Q875 DUKINFIELD, near Mauchester 


CHAINS & WHEELS 


FOR 


POWER TRANSMISSION 


HANS RENOLD "i 
Progress Works, MANCHESTER. 





























THE ACCESSIBLE STEAM SUPERHEATER. 


URNA TIVE OUTLET BRANCH 


HERBERTS 
PATENT 








FRONT GLEVATION. “SECTIONAL ELEVATION 


| Sole Makers :—_TINKER, SHENTON & CO. LTD., 
BOILER MAKERS, HYDE, Near MANCHESTER, 
Makers of High-class Lancashire and Cornish Boilers. 


istablished 1872, Telegrams:—" DUPLEX, HYDZ.” Telephonz i—No, 21 Ashton-u.-l-yae, 








= **MANCUNIAN, LONDON.” 
Londonj Agents:3 HERBERT & CO., 35, Queen Victoria Street,'E.C. 


pote NONINFLAMMABLE.& 


NON-CORROSIVE. 
Incomparably the best and cheapest in use. 
SOLE AGENT: Gle 


A. W. KANIS, 66, Aldersgate St., LONDON, E.C. 


See large advertisement last and next week. 
“ AWKANISTIC,” Cent. London. ‘Phone: 4348 City 


BROS: 
os 


Wire: 





ENGINEERS 


AV 


BOILER- 
MAKERS 


SHEFFIELD: 


€ 
Q578 Forging and Drawing Presses. 








MANUFACTURERS OF 


GENUINE EMERY, 
EMERY CLOTH, 


FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements of 
buyers. Prices quoted on receipt of particulars. 


Of CLOTH & PAPER, 





WELLINGTON MILLS WESTMINSTER BRIDGE ROAD, 


JONUN OAKEY & SONS, 


LIMITED. 


TAPE 


EMERY 
CORUNDUM 
CARNET & 
FLINT 


GLASS PAPER, BLACK LEAD. 
EMERY AND CORUNDUM DISCS 


for all DISC GRINDING & POLISHING MACHINES. 


EMERY WHEELS. 


LONDON, SE. H168 
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TELECTRIC FIRES 


These fires are made in many They provide in a few minutes 


‘MODERN’ & ‘PERIOD’ DESIGNS || BRIGHT-HOT CHEERFUL FIRES 


to suit the Scheme of Decoration of the which warm and have the appearance 
apartments in which they are to be installed. of warmth. 





The Heating Elements are interchangeable and are guaranteed tor one year. 
A Worn-out Element may be replaced by a new one with the greatest ease. 


WYrite for Designs Catalogue F'/N. 


FERRANTI LIMITED. .- 


Central House, Kingsway, LONDON, W.C. Works—Hollinwood, Lancs. 


























Patent Mechanical 


FILTERS. 
4 






























































FILTERS IN OPERATION 
DEALING WITH OVER 


150,000,000 


Gallons per day. 


FOR TOWN SUPPLIES AND 
ALL INDUSTRIAL PURPOSES. 


Estimates and specifications prepared for efficient plant 
to remove bacteria, suspended matter, iron, colour, and 
other impurities and generally to render waters bright 


and sparkling for manufacturing purposes. Write for_Bookiet on™ Filters. 




































































inmnecnnniitiie —_ CTJathers Platt re 


MANCHESTER and LONDON 
































"MUSGRAVE BROS. 


CROWN POINT FOUNDRY. LEEDS. 
ARE MANUFACTURERS OF THE LATEST AND MOST IMPROVED 


0EE Sy Q HYDRAULIC PUMPS, 
Combs Tannery | Y ACCUMULATORS. 
STOWMARKET. f = RIVETTERS PRESSES, VALVES 


&E, &C 


WEBB & SON, ccomss) 


Tanners and Curriers, 
MANUFACTURERS OF 


nee 


PRICE 1STS & TERMS ON APPLICATION. J1367 | | 

































RIVETTED WORK 


of Ewery Description. 




















A! ihe ee, 
eS oe ae TANKS 
se we ee ae OIL, WATER, GAS, TAR, PETROLEUM. 
i age 2 (a i 4 z é A os 
£ a Grain Silos 
gt ~\ \ AIR RECEIVERS. PANS FOR SUGAR, CASSADA, &c. 
ae VY Send for Estimates. 
THOMAS PIGGOTT & CO., LTD., 
ie a BIRMINGHAM. PO 
See a8 London Office: 63, QUEEN VICTORIA STREET, E.C. gp) 5142 
Digesting Plant for South America. Telegrams : Intersection, Cent, London. Telephone: City $752. 














BALCKE AIR FILTERS. 


et —  OmnGhe'e CO, lid.* See . 


Centrifugal Pumps Air Compressors. 


COOLING: TOWERS. —___ westmeeren, uonoon,. sw OIL _SEPARATORE. .,. 
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HARTNESS 
FLAT TURRET LATHE 


Now built in two sizes—2j by 24—12in. _ 
and 3 by 36—I4in. swing. Equipped with too! 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. 


“Jubilee Buildings " 


97, QUEEN VICTORIA STREET, 
LONDON. (Spl) 6123 








WE ARE 


maxes S\35, 


FOR 
ALL DUTIES 


J. BLAKEBOROUGH 


& SONS, 
BRIGHOUSE. 





as ok POA 2 5 
VAUGHAN €-50N, LT” 
MANCHESTER 











See Large Advt. June 20th and July 4th Spl 617 
THE 
HULBURD ENGINEERING CO. 
Limited, 


St. Benet Chambers, Fenchurch Street, E.C. 
8026 








For displayed advt. see last and next issues. 


HERBERT MORRIS, Lt. 
Formerly HERBERT MORRIS & BASTERT, Lim., 
Hand and Electric Overhead Travelling-Cranes 
Pulley-Blocks, Overhead Runways, Telphers. 
500 Page Catalogue ‘‘ Modern Lifting” 

on request. D472 


EMPRESS WORKS, LOUGHBOROUGH. 
WM. MORGAN & CO., Ltd., 


Kilwinning, SCOTLAND. 
Makers of 


DERRICK CRANES 


Electric, Steam, or Hand Power. 


SOUND SIGNALS 


FOR 
ATLANTIC LINERS, TRAMP STEAMERS, 
FACTORY SIGNALS, FIRE ALARMS. 


BOILER MOUNTINGS. 


SYDNEY SMITH & SONS, L?. 


ADMIRALTY CONTRACTORS 
Basford Brass Works, NOTTINGHAM. 
Telegrams: SMITHS. 6134 











sM2C6 




















‘LUBRICATORS AND ALL KINDS OF 
GLASS FOR MACHINERY. 


ey Nee) 2 


GLASSES 


fENAMELLED AND PLAIN.) 


BUTTERWORTH BROS., LTD., 














Richard C. Gibbins & Co. 


Berkley Street, 
BIRMINGHAM. 





MAKERS OF . . 


STEAM AND HAND 
CRANES. 

Crab Winches, 
Lifting Jacks, 


Wire and Hemp Rope 
Blocks, 


Hand Pile Drivers, 
Shear Legs, Jim Crows, 
Platelayers’ Tools, &c. 
































GLASGOW : 
JOHN S. BISHOP, 51, Cadogan Street. 











Ke vuly Dependable 7's 
Klingers Packing 


eyes how wonderfully well it tackles 


H°% many packings have you tried? | 
really trying jobs, you’ll grasp one fact, 


Ten, twenty, thirty, or—? | 


If you have tried nearly every packing | that Klinger’s Packing is the “real 
the world has ever seen, and you goods’? the right stuff for you. Klinger’s 
tried Klinger’s, you have yet to learn | Stuffing box Packing has undergone 


what high-grade please-you-always pack- | every known packing test, 


aven’t | 
| every con- 


ing service is. | ceivable packing condition has _ it 
You see, there's a reason why for | been put through. The result is the 
Klinger’s Packing. It is different; differ- | same, the service unvarying—excellent 


always. It’s a long-lived packing, too; 
easily lasts six months against another's 
weeks. 

Now, don’t you think that Klinger’s 
Packing will satisfy you? Say, you 
try the packing at our risk—ours 
entirely—under our guarantee :——— 


ent by far from all others. Directly you 
feel the highly resilient, self-lubricative, 
frictionless nature of the material, you’ll 
even then realise that you are handling 
a superior product. 

But when you see it working under 
actual conditions, see with your own 


““MONEY-BACK-IF-NOT-SATISFIED ” 


Klinger’s “wx* Packing 


“ Money-Cannot-Buy-a-Better ” 
See you get Klinger’s Packing—and-—-NOW. 
KLINGER COMPANY, 66, Fenchurch Street, London, E.C. 


Spl 6131 











GIANT GRIFFIN MILL. 


40 Inch Die. 24 Inch Roll. 
15,000 Ibs. Crushing Effect. 


THE WOST UP-TO-DATE MACHINE FOR GRINDING :— 
PORTLAND CEMENTS, PHOSPHATE ROCKS, 
LIMESTONE, COAL, ORES OF ALL KINDS. 

Requires no auxiliary apparatus for 

finishing products. 
SATISFACTION GUARANTEED. 
Full particulars on application to— (Spl) 6088 


the Grantham Boller & Crank Go, 


GRANTHAM, Lip 
Makers of 


BOILERS 


of all types & powers 


Vertical, Loco, 
Cornish, 
“*Field’’ Tube, 
Colonial, &c, 


ALSO 
Air Receivers & 
Feed Water 
Heaters. 
BENT CRANKS 


Forgings or Finished, 
Sol 610 


STABLEFORD & CO 


6 
COAL WILLE. = 


RAILWAY CARRIAGE AND 
WAGON BUILDERS, 
For Home and Foreign Lines. 


BRAKEWORK, FORGINGS, CASTINGS, &, 

















d, Coalville. 


Registered Office: 
23 & 27, Exchange Bidgs., BIRMINGHAM. 
Tel., Stableford, Birmingham. Midland 74. 

















HILL'S AUTOMATIC SAW-SHARPENINGMACHINE 






For Cold Iron 
and Steel Saws, 
made in two 
Sizes. 


St. George's Works. Wood’s Lane Derby 
Sole Proprietor. J. Hill, M.l. Mech. E Spi6él0 


REYROLLE: 


WALL PLUGS, FUSES, &. HEBBURN- 
to Home Office Rules. Sp'!6147 ON-TYNE. 


M.A.N. Co., 
Caxton House, WESTMINSTER, S.W. 
Makers of Large 


NUREMBERG GAS ENGINES 
M.A.N. DIESEL ENGINES. 


Illustrated Advertisement next week. 1026, 





























DRYERS, LIMITED, 


53, VICTORIA BUILDINGS, 
MANCHESTER, ENGLAND. 


VACUUM DRYING AND 
IMPREGNATING PLANTS. 


All Sizes. Q858 All Purposes. 


WATER TURBINES. 
Apply for Details, Plans and Estimates to 
BOVING AND CO., LTD. 


94, Union Court, Old Broad St., London, E.C. 
Tel.: London Wall 4306 (8 lines). T.A.: Jenorten, Leadon. 








Easton & Anderson 


Proprietors 
The Palsometer Engineering Company Ltd 


Pumping 
Machinery 


for Sewage and Water Works. 
11, Tothill Street, LONDON, 3.W. 








BRADLEY PULVERIZER CO., *” Soitsoze: 


LONDON, E.C. 


Werks RRADING, bass 
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IMONS” 
— PATENT 


MARINE 
DREDGE PLANT a 

of all descriptions and ~~ 
up to the highest capacity. 


CONSTRUCTORS OF AOPPER ay 
& BARGE - LOADING BUCKET % 
DREDGERS; BARGE-LOADING, RE- 

| CLAMATION, and “SIMONS” CUTTER 





SUCTION DREDGERS. We 


ee 
2c Nia 


Wu. SIMONS & CO., Ltd.. 








CUTTER 
HOPPER ~~ == 
DREDGERS 


TRAILING SUCTION HOPPER DREDGERS...: 
GOLD & TIN RECOVERY DREDGERS ... =. 
HOPPER BARGES. FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 
ge — =_ 
INVENTORS and FIRST CONSTRUCTORS 
of “HOPPER” and “STERNWELL” . 

DREDGERS and ELEVATING . . 
DECK se STEAMERS. 




















Same, Senees. Peneeny, 3 Sixomsu, Loxpen. 


OODIS: 4 Ct Bo ABC, 5ru Eprrion. 
SCOTT'S, l0rm Enprrsen. 

BENTLEY'S. 

TT 








RENFREW, or. GLASGOW. 
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THE SAYER CLUTCH CoO., 


CLUTCHES 


For ALTERNATING CURRENT MOTORS, 
For LINE SHAFTING, 
For MACHINE TOOLS, and 
For all INDUSTRIAL PURPOSES. 


L D-» 
London Office: Head Office: 
QUEEN VICTORIA STREET, E.C. 





dada BROWN STREET, MANCHESTER. 


hic Address : “Clutch es, Manchester.” 






Works: MOSS LANE, ALTRINCHAM. Tel. : 888 





















Ma 
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ae x 
ISR RRO ats + 











—_— ROPE SUSPENSION BRIDGES. 


E. W. SWEET & CO., Easton Rd., BRISTOL, England. 


enaaan solicited for all classes 0” Bvtdnes; Roofs, and part Cotstrentiinal Work. 





The Standard Piston Ring 
& Engineering Co. 


LTD., 


HAMMERED 
CAST IRON 
‘PISTON RINGS 


IN OUR 
| Special Piston Ring Iron 
| (by the Davy-Robertson 
| Patent Process). 






Premier Works, 
Don Road, 
SHEFFIELD. 





| All sizes from 24in. Telephone No. 2149. 


to 72in. . 
Telegrams, 
Quick Delivery. ; ' . Ocean, Sheffield. 
Low Prices. = > »? a Sp 7058 


DANIELS HICH SPEED PUMPS 


With Gutermuth Patent Spring Valves. 


= Pumps run noiselessly | ry without shock at hitherto 
ed speeds and flow ; losses due 
to io ghelbing flow of water entirely eliminated. High efficiency. 


Complete es of =e Gas Plants, 














Z198 


Soe T. H. & J, DANIELS, Ltd., STROUD, Eng. 























™ CLEVELAND BRIDGE & ENCINEERING { 


C0., Engineers and 
LTD. General Contractors. 





EXPERTS IN THE DESIGN, 
ROOFS, WAREHOUSES, 


MANUFACTURE, 
AND ALL CLASSES OF CONSTRUCTIONAL WORK. 


AND ERECTION OF BRIDGES, 





Wrorus « Meav Orrices: DARLINGTON, ENGLAND. 











DREDGING PLANT 











Delivered Complete or Shipped in Sections. 





UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 





Bow and Stern Well Centre and Side Ladder, Bucket Barge-loading and Hopper 


Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 


Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 


Tugs, Ferries, Paddle and Screw Steamers. 
Spare Gear and Renewals Supplied 


GOLD DREDGERS A SPECIALITY. 


FERGUSON BROTHERS cporT cLAscow), LD. 


Shipbullders and Engineers, 
PORT GLASGOW. 


Telegraphic Address: DREDGER, PORT GLASGOW 

On Admiralty List and War Office LAist. 
GRAND PRIZE LONDON EXHIBITION, 1909. 
1919 


GOLD MEDAL JAPAN-BRITISH 
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MERRYWEATHERS: 
a! APPARATUS 


For Emptying Cesspools 
and the Transport of all 
Sa. ‘ Semi-fluid Matter by Hand, 
Horse or Motor. 


Successfully fulfils 
the requirements of 
MODERN HYGIENE 
in all parts of the 
World. 





INODOROUS. _ SIMPLE 
ECONOMICAL. 


Write for Fully Illustrated 


and Descriptive Pamehiet. 
Spl 8030 






DEODORISING 7 ky 


| ij 
{ STOVE By, 

i 

5 





a nh — 

weer <a 4u6 
~ Merryweathers’ aaading oe use. 

MERRYWEATHER & SONS, Greenwich Rd., S.E. London. 














HARTUNG, KUHN & CO. 


HARTUNG GOVERNORS. 


THE BEST 


for Steam, Gas and Oil Engines, Steam and Water Turbines. 


56,000 SOLD 


ity unapproached in any other system. 





All enquiries should be addressed to our Sole Representative for Great Britain 
and Colonies 


Cc. C. CAMPART, , 49, Newgate Street, | LONDON, E.C. 


Telegrams: CecAMPART, LON 




















SB 


TRADE-«-MARK 


IRON CEMENTS 


No. 1, No. 2 and No. 3 


Permanently stop all leaks of steam, water, fire or oil, in iron 
or steel castings, boilers, tanks, piping, pumps, screw thread 
joints, flanged joints, &c. 
Smooth-On No. 4 is unequalled for filling in blow-holes in 
iron or steel castings. 
The Smooth-On Cements are easy 
to apply and make permanent repairs, 
proved by years in use. 
Every engineer should read our 
new No. 12 illustrated instruction 
book—Free; it tells when, where and 
how to use the different Smooth-On 
Cements. Send for it now. 


SMOOTH-ON MFG. CO. 
8, White St., Moorfields, E.C., London. 

















TRUTH IS TRUTH TO THE END 
OF RECKONING. 


THE TRUTH ABOUT THE 
“BOSS” STEAM TRAP 


IS THAT IT REPRESENTS THE LAST 
WORD IN TRAP DESIGN. 


it has an Open Float, therefore Non-collapsible. 

It is operated by means of a Pilot Valve thereby 
having a Greatly Increased Discharge Capacity. 

it has Nickel Steel Ports, and is suitable for 
Superheated Steam. 


MEASURE FOR MEASURE, vi. 





As it is impossible to make one trap satisfy every 
condition we also manufacture other types for 
all duties. 


Expansion Traps. oes -pressure Traps. 
Pattern Traps, &c. &c. 


Heintz 
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BRITISH STEAM SPECIALTIES LTD. 


WHARF STREET, LEICESTER. 











| 
| 

















Durable 
Valves. 


Reliable 
Valves, 


Maximum 
Air Density. 


Efficient 
Cooling. 


Extreme 
Cleanliness. 





Maximum 
Durability. 








SPECIAL FEATURES. 
No Valve Springs. Scott’s Patent BALL Valves are Practically 
Indestructible. Minimum Clearance Spaces and High Efficiency. 
High Speed with Silent Running. Totally Immersed Cooling System. 
Built in all Capacities. For any Kind of Drive. 
Enquiries Invited. Ask for 1913 Catalogue. 





Sole Makers— 


ISAAC STOREY « sons, <2! 


SD) BRANCH OF UNITED BRASSFOUNDERS & ENGINEERS, Ld. MANCHESTER 











ELECTRIC CRANES. oVitiecd Tuavercens. LOCO. STEAM CRANES 





JACK’S CRANES. 


ALEXANDER JACK & CO. . eer Eng. Works, MOTHERWELL, Scotland 














. 
4 WHEN BUYING LATHES 


THINK OF THE 


co" WA I NW FS ”” 





AFTERWARDS 


ITs EARNINGS WiLL NOT 
ALLOW IT —— BE FORGOTTEN 


Makers: J. PARKINSON & SON, SHIPLEY, ENG. 


Agent: for Scotland, W. S. LANG, 17, Oswald Street, Glasgow. Qi64 


























See ON ON NOU OD CSS. ee 


Oe SS. eee 
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TANGY E’s 


STEAM ENGINES. 





ALL TYPES—HORIZONTAL OR VERTICAL. 


Tandem or Cross-Compound; Condensing; Corliss; Winding, &c. 


TANGYES L™ BIRMINGHAM 


No. 410 A 















DARLINGTON FORGE Co, Lo, DARLINGTON 


conce Sehmtirom CONTRACTORS TO ADMIRALTY & WAR OFFICE Net. Telephone : 















LONDON OFFICE- 
70, Fenchurch 8t., E.C. 










Telegrams— 
Forgington, London 


§ Vy EE, é/ Roy 
"URcingg 


MARIN E Pk 
DB 


CAST STEEL AFTER SHAFT BRACKETS 
FOR LATEST WHITE STAR LINERS 
WEIGHT 75} TONS 
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ALFRED HERBERT LTD. 





















12" x 60° 


IN STOCK. 


12" x 36 


IN STOCK. 





12° x 36’ UNIVERSAL GRINDER. 


UNIVERSAL GRINDING MACHINES 


We have these machines in use at our own works, and shall be pleased to show them in operation at any time. 
A number of desirable features have been embodied in their design, enabling them to deal with a large variety of 


work and to be quickly changed over from one job to another. 


Spl U65 


Head Offices, Works, and Showroom - - -  - COVENTRY. 














ROYCE 


FREE BOLLARD 


ELECTRIC 
CAPSTANS 


@ Rope maintenance practically nil. 





@ Current consumption, lowest possible. 
@ Operator does not handle hauling rope. 


@ Free Barrel on Ball Bearings for 
paying out. 


@ Control by Foot Pedal, or Hand Lever, 


or from a distance. 








Full Particulars on request— 


ROYCE, Lt. Trafford Park, MANCHESTER. 





London Office: 13, Walbrook, E.C. 
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ONVEYOR: ELEVATOR C! 


LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. —— 


Contractors to H.M. Government. 























Telegrams: CONVEYOR, ACCRINGTON. ‘National Telephone No. 0279, 







SPIRAL CONVEYORS GRAIN ELEVATORS 
COAL CONVEYORS COAL ELEVATORS 


















GRAIN CHAIN 
CONVEYORS ELEVATORS 
TRAY BELT 
CONVEYORS ELEVATORS 
STOKEHOLD BALE 
CONVEYORS spliié ELEVATORS 











SIGNALLING 


T#® McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


Address: 


58, Victoria Street, London, S.W. 


Telegrams: Telephone 
“ Powersig, Sowest, London.” 4760 Victoria (2 lines). 














Se 


LING B 


35, Queen Victoria Street, E.C., 


LONDON. 


Telephone: 96381 CITY 








AF OIL 





Works: 


THRAPSTON. 


Telephone: No. 19 THRAPSTON. 
Telegrams: ‘GRACE, THRAPSTON.” 















J135 


Illustrated Priced Catalogue post tree on application 
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ARMSTRONG WHITWORTH | 








———————— 





WILL WORK UNDER ALL CONDITIONS. 





OUR WATERPROOFED PINION is specially suited to work in OIL or WATER. ALL PINIONS 
FITTED with Metal Flanges and Bushed where possible. 


SILENT RUNNING. 
SIR W. C. ARMSTRONG, WHITWORTH & CO., L™ 


OPENSHAW, MANCHESTER. 


LONDON OFFICE: 8, Gt. George Street, Westminster. 

















\ 
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WOLF’S New Patent R.W.V. Valve Gear. 





bon ee ee oe Y 
YY Te London -Wall 7747. ZG 
Uc EEEEEEECCCCQCCE@EECO00OAOA:. 












Z YY A a SN z= = fe \- Separate Steam Inlet and Outlet Ports 
IT ne f = “y ii 8 
Udldddddddddager 1 iF G : j - for BOTH Cylinders. 
: . oe ‘ : fesit ¥ Positively Driven Piston Valves of Simplest Design 
No Multiple Complicated Parts in the Valve Gear. 


STEAM CONSUMPTION 


attained on test by Prof. Doerfel: 


e" ‘s — ae 
LS 8.9 Ibs. 


Y, 


















etal Patent Valve Gear~ 
| Last Word in 7} 
Up-to-Date Superheated Steam Engine Construction: 


4G) 













/ ‘ t eat? 








erecactie-Sitctuenkey sepcanauiae sete 
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Locomotives, Steam Saloons, Wagons, Crossings, & all Rly. Requisites. 








KERR STUART & CO. LD. 


5, BROAD STREET PLACE, LONDON, E.C. CALIFORNIA WORKS, STOKE-ON-TRENT, 


All Communieations to Londen. 





: 
X1V 
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JESSOP'S 
494 


STEEL 


FOR TAPS, ETC. 





IS EXPRESSLY MANUFACTURED FOR TAPS, GEAR CUTTERS, 


anD SPECIAL TOOLS requiriNG EXTREME HARDNESS COM. 
BINED WITH GREAT TOUGHNESS. IT HARDENS GLASS-HARD WHILE 
RETAINING AN EXTREMELY TOUGH CENTRE, AND IS EMINENTLY 
SUITABLE FOR SUCH TOOLS AS TAPS. IT IS VERY READILY 


MACHINED, AND PRESENTS NO DIFFICULTY IN HARDENING. 


WM. JESSOP & SONS, LTD., 


BRIGHTSIDE WORKS, 


SHEFFIELD. 




















Me 
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~ oe INVALUABLE 
“CM FNINEERS 









MANOWRAS emi 










P ENGINEER 
"CAN AFFORD 
) TO BE WITH 
©9 -ouT a SToP 

WATCH 


It is an Indispensable 
feature of his commercial 
equipment. : 
Without a * Stop” Watch an Engineer is as 
badly handicapped to discharge hi~ responsible duties 
as anavigating officer would be without a sextantand compass, 
Price need no longer be a deterrent, as the resourcesand enter- 
rise of the H. White Manufacturing Co. have produced a series of 
ngineers’ Watches, scientifically built, free from all unnecessary 
complication, fully 30% cheaper and 100% more. reliable than 
watches of the old types supplied by the ordinary retail §. 
jeweiler. . . TheCompany’s New “*‘Britannia” Watch, an Inde- 
ndent Centre Seconds and 30-minute Recorder, » ith thoroughly 
reliable lever movement, compensation balance and crystal front, with fine 
gun-metal cases. Forwarded w any t of the world at the Company’s 
risk, upon r-ceipt of remittance. ith beautiful Louis XIV. Style 
Cases and Dial—thin type (as photograph), £22 15s., or with crystal 
front if preferred. In fine Real Gold-filled Cases, &@ @s.—a wonderful 
watch! In Heavy Substantial Solid Gold, Government Stamped Full- 
hunting Cases’ £8 15s. All watches guaranteed Non-magnetic. « 
Local dealers ‘* just as good” are not anything like as good. The H. White Manufac- 
turing Co.’s itannia ’” Watches are the latest and best Chronograph; on 
the market. Colonial Orders engage Special Care from a member of the firm and executed 
with the greatest fidelity. Watches are despatched promptly after being subject«d to Temperature 
Tests. Colonial purchasers effect an almost incredible saving as compared with Colon a prices. 
Insured postage, 1/6 (Brit. } prog elsewhere 5/-. Guide Book of Watches and other specialities 
sent post paid to any part of the world upon receipt of post-card mentioning Engineer. G120 


H.WHITE "’ts"* 104, MARKET St, “tewss. MANCHESTER. 











































HOT WATER Illustrated Catalogue 
with prices and full 
particulars of both 
classes of Injector 
and Metallic Packing 


on application. \ | 








& GREEN & BOULDING, LTD. 


Telegrams—“ TEMPERATURE.” Engineers, Telephone—12455 OxznTRAL. 


28, NEW BRIDGE STREET, LONDON, E.C. RongA 











SOLE 
SPECIALITY! 


PRICE LIST ON. 
APPLICATION. 


DOUGLAS 
LAWSONsC 


BIRSTALL 
N® LEEDS. 


Telegrams, “PULLEYS” BIRSTALL, 
Telephone, 135, BATLEY. 
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ACCUMULATORS. INTENSIFIERS. LIFTS. 


PRESSES 
for Cotton, Yarn, Cloth, Wool, Fibre, Paper, Rubber, Scrap Metal, Bowls, 
Margarine, Oleo, Tallow, Meat, Tinctures, Hides, Flanging & Forging, &c. 


PUMPS, ELECTRIC, STEAM AND BELT-DRIVEN. 





















Special Facilities for Grind- 
ing Bowls or Shafts up 
to Slin. diameter and 18ft. 
long. 





HYDRAULIC FORCING PRESS WITH ELECTRIC DRIVEN PUMPS, FOR FORCING 
5th Edition A B O and Al Codes used. 
Telephene No. 431 City Private Branch Exchange. 


SHELLS INTO CYLINUERS, &c. 
Tel phic Address— 
fae Manchester. 
Head Office & Works : Spl 1136 


ESTABLISHED 1850. 
Wellington Street Works, nr. Manchester. 
ut 


“SL A a Praag 
a 
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E, READER « SONS, 


NOTTINGHAM. 

















A 
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LONDON and EXPORT OFFICE: 6, New London Street, E.C 


Telephone—4#4 Noitingham. 
3508 Centra!, London 


Telegrams—Readers Nottingham. 
Readernott, London. 





HIGH-SPEED STEAM ENGINES 





and STEAM DYNAMOS, 
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—|“DAVIDSON” STEAM PUMPS |— 











SIMPLEST VALVE MOTION. : MECHANICAL CUT-OFF. USES. LESS STEAM THAN 
LOWEST STEAM i A DUPLEX ‘vom. USES LESS STEAM al by 
CONSUMPTION. FLY-WHEEL* PUMP. SMOOTHEST IN WOR 5 

GREAT RANGE: OF SPEED. 








a), ce 
4 i ‘ae VY 
& 

yo 


oe an. 





‘ lal a , 
ue 
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Fig. 6 D.—“* Davidson” Patent Double Ram Pump. For Boiler aaa Working in Mines, &c, 





“THE PUMP WITH THE SIMPLEST SLIDE-VALVE.” 














q BAILEY’S 
“KOSTER” AIR COMPRESSORS 





mer POINTS WORTHY OF EXAMINATION: EFFICIENCY, 
SIMPLICITY, SILENCE, ACCESSIBILITY, & DURABILITY 


The “KOSTER” AIR COMPRESSOR is the most efficient 

machine for compressing air yet brought out. It has a very 

high reputation on the Continent of Europe, most of the more 

important Coal Mining, Chemical and Shipbuilding firms using it 

exclusively. W.H. Bailey & Co., Ltd., have secured the sole licence 
for manufacturing in Great Britain. 





L 6 Size. “Koster” Patent Two-Stage Motor- 
Driven Compressor. in all sizes. 


“Koster” Patent Two-Stage Belt-Driven Air 
Compressor. Stocked in all sizes: 40, 80 130, 
180, 250, 350, and 53 cubic feet per minute. 





“Koster” Patent Two-Stage Direct Electrically-Driven Compressor. In all sizes to 10,500 
cubic feet per minute 


1.—STEAM-DRIVEN COMPRESSORS TO ANY SIZE. 
2.—VERTICAL STEAM-DRIVEN FORCED-LUBRICATION COMPRESSORS TO 3000 FEET PER MIN. 
3.—DIRECT ELECTRICALLY-DRIVEN VERTICAL AND HORIZONTAL COMPRESSORS. 


MANUFACTURED BY 


® SIR W. H. BAILEY & CO., LTD. & © | 


At the ALBION WORKS, SALFORD, MANCHESTER. 













cea RT OO HE BN BE ARI AYE NI 8 REE IRENA 


Simahecuaiena Guccommen rade 
























Jone 27, 1913 THE ENGINEER 








CONSOLIDATED DIESEL ENGINE MANUFACTURERS, [22 | | 
(ASSOcIATES-MEssRS.CARELS FRERES & Diese ENG Co. L™9) 


we can supply DIESEL ENGINES oor au 


purposes of Power production in sizes from 
60 to 4000 B.H-P., 


and give you ECONOMY with RELIABILITY. 


1000 B.H.P. STATIONARY TYPE ENGINE. 


Five Engines similar to above and or like output are being supplied 
by us to the Worthington Pump Co., Ltd., for installation in the 
new Gladstone Graving Dock, Liverpool. 


THIS WILL CONSTITUTE THE LARGEST ‘“ DIESEL’? INSTALLATION IN THIS COUNTRY. , 


CENERAL BUILDINGS ALDWYCH. LONDON. WC. 


TELEGRAMS :- DigSELBEN, LONDON. TELEPHONE :- 2245 City (3 Lines) 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND RAILWAYS, ALSO ON INDIA AND WAR OFFICE LISTS. 


CONSOLIDATED PNEUMATIC TOOL CO., 


actly 








No. 3 


Little Giant Pneumatic Drill, 





Little Giant Close Quarter Drill for Drilling in 
awkward corners. 





Pneumatic Wood Boring Drill, 
A.C.R. type. Capacity lin. in 
soft wood. 


PALACE CHAMBERS, 9, BRIDGE STREET, WESTMINSTER, S.W. 


Workshops and Showroom within a few minutes’ walk of the offices, 
where PNEUMATIC and ELECTRIC TOULS can be seen in operation. 


Works : FRASERBURGH, SCOTLAND. Telephone : 9215 GERRARD (3 lines). Spl Y857 


Fitted with two working spindles, for drilling up to 
Midget Drill, Type 10F, weight 8 Ib., capacity jin. in steel. jin. and tapping up to jin. 


Telegrams: CAULKING, PARL., LONDON. 








CONTRACTORS TO H.M. GOVERNMENT. ON WAR OFFICE, ADMIRALTY, INDIA OFFICE, & COLONIAL OFFICE LISTS. ESTABLISHED 1865. 


THE BRANDON BRIDGE-BUILDING COMPANY, LTD, 


enna Bridge 8uilders, Ironfounders, MOTHERWEL “hd 


Telegraphic Address: Girper, MOTHERWELL. London Office: 34, Victoria Street, Westminster, S.W. Telephone: No, 11 MorarRwet. f 
H 








Mi: ane of 


BRIDGES, ROOFING, DOCK GATES, TANKS, PIERS, STEEL PRESSED 
TROUGHING & GENERAL STRUCTURAL WORK. . 


INGOT MOULDS & GENERAL CASTINGS. 90207 . 


WESTINGHOUSE , ceereqeerecrserecermmenn CHAINS. 


Works :—Chain Dept., Northern District Office: 
Standard Buildings, 


82 York Road, King’s C 4 
“i ant he ag hea: for Line and Counter Shafts, Machine Tools, and all Types of Power Transmission. 860 City Square, Leeds. 





























PLENTY&SON FE? 


ESTABLISHED 1790. Contractors to the Admiralty, War Office, Crown Agents 
for the Colonies, India Office, Trinity Boerd, Customs 
Manufacturers of House and various Foreign and Colonial Governments 


BRITISH Works NEWBURY. 


KROMHOUT 


MARIN E For mene ee Bc 
82-85 FENCHURCH ST, 
OIL ENGINES 9 &6srexcuurcr 


For Tugs, Barges, Launches, Fishing Craft 

















Sailing Vessels and Large Yachts. salou, pee 8 nae ‘ 
SPECIALLY DESIGNED LONDON 1944 


FOR COMMERCIAL WORK. 
SIMPLE, SUBSTANTIAL, LOW REVOLUTIONS 


See alternate advertisement for Illustrations 
of Steam Engines. 
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FLECTROMOTORS 


OPENSHAW, Manchester. Lee 


LONDON OFFICE: 49, Queen Victoria Street, E.C. 















































Suppliers of 


MACHINE TOOL MOTORS 


to the 
British Admiralty, 
War Office, 
India Office, 


Government Departments, 
and the leading 


Machine Tool Makers. Spl 1014 
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JOHN LYSAGHT, u 


ORB WORKS, NEWPORT, MON. 
Also Manufacturers of . . 











CHILLED ROLLS CLOSE ANNEALING 
for Sheet Mills, Tin- 
plate Mills, &c. COVERs. 























SOLID WELDED 
GALVANISING BATHS. 





Splioc 











— 
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M°KENZIE & HOLLAND, L”™-. 


RAILWAY SIGNALLING & INTERLOCKING ENGINEERS & CONTRACTORS. 
IMPROVED PATENT ELECTRIC BLOCK INTERLOCKING 


FOR SINGLE LINE, DOUBLE LINE, & “REVERSIBLE LINE” WORKING. 


POWER SICNALLINC—ELECTRO-OIL, ALL-ELECTRIC, OR ELECTRO-PNEUMATIC. 
LEVEL ‘CROSSING GATES. LATTICE STEEL MASTS. SIGNAL WIRE BINDERS. TELEGRAPH WIRE CLIPS, 


TRACK CIRCUIT APPLIANCES A SPECIALITY. 








Points Interlocking Handle. 














HEAD OFFICE :— 1140 if 
58, VICTORIA STREET, LONDON, S.W. . 
Self-contained Lock & Block Instrument Telegrams :—** MACKSIG,’’ LONDON. Telephone !—VIOTORIA 4760 (Two lines). Works :—WORCESTER. 


(One Line Wire System. 


THE LEEDS FORGE Co. Lo, LEEDS. 


Pioneers in the Design & Manufacture of Pressed Steel Onderframes & Bogies, All-steel Railway Wagons. ii a 
































ENDIAN STATE RAILWAY (Oudh and Rohilkund Railway) BOGIE RAIL WAGON. 6 


on 


THE VACUUM AUTOMATIC BRAKE 
IMPROVED CYLINDER 


INTERNAL C.B. SOLID DRAWN 
PISTON STEEL SEAMLESS 


BALL VALVE. CASINGS. 


Standard Piston adhered to, enabling existing apparatus 
to be fitted with these LATEST IMPROVEMENTS. 


THE CONSOLIDATED BRAKE & ENGINEERING CO., LD., === 


41, MOORFIELDS, LONDON, E.C. 7221 
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“ Sentinel” Compound Intercooling Motor-Driven Compressor of 2000 cubic feet 
free air per minute. 


‘SENTINEL’ 
AIR COMPRESSORS 


are made to meet 


every Compressed Air requirement. 


OVER 2000 SOLD. 


WE MAKE NO EXTRAVAGANT CLAIMS FOR OUR “SENTINEL” AIR COMPRESSORS. WE SIMPLY 
MENTION THAT THEY ARE USED BY THE LEADING ENGINEERS, SHIPBUILDERS, RAILWAY, AND 
MINING COMPANIES IN GREAT BRITAIN. THE BRITISH ADMIRALTY ALONE USE 20 “SENTINELS” 


AT THEIR VARIOUS DOCKYARDS. 


CATALOGUE No. 12 AIR DESCRIBES OUR MACHINES IN DETAIL, AND GIVES MUCH PRACTICAL 
INFORMATION ON THE SUBJECT OF COMPRESSED AIR. IT IS OF GREAT VALUE IN SOLVING COM- 
PRESSED AIR PROBLEMS, AND IS SENT FREE TO RESPONSIBLE INQUIRERS ONLY. 


Alley & MacLellan, Ld. 


Sentinel Works, Glasgow. om 
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ROBERT STEPHENSON & CO., LTD. 
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LOCOMOTIVE BUILDERS, DARLINGTON. 


Telegrams: Rocket, Darlington. Nat. Telephones: Nos. 200¢and 300, Engineering Standards, A B C (5th Ed.), Engineering Telegraph (2nd,) d.), and Kendall e, 


ESTABLISHED AT NEWCASTLE 1821. NEW WORKS OPENED AT DARLINGTON 1902. 


Telegrams: Altiscope, London. LONDON OF FICE: Sanctuary HM 2. . Sw. Nat. Telephone: No. 50 


LOCO MOTIV. OF THE HIGHEST CLASS up to 


imst 








ANY SIZE AND CAPACITY, 








SPECIAL LOCOMOTIVES.—COMPOUND or 
SIMPLE EXPANSION, ARTICULATED, or 
OTHER TYPES WITH FLEXIBLE WHEEL 
BASE, TO SUIT ANY GAUGE OF RAIL 

AND CONDITIONS OF SERVICE. _,,,, 


FANS 


INDUCED DRAUGHT, 
DUST EXHAUSTING, &c. 





























mee DDD IKEKCKCE ee 
If You Want to Know 
That the Engine will Stay Packed Use 


“PALMETTO... 


it contains no rubber or other vegetable substance to char 


OIE 


ERSUPES is 


ABSOLUTE 









































or harden under the destroying element of heat. You get 

G4 jp GRIP a length of service that is surprising, and yet it is to be 

CG J at ° expected when you know its materials and method of 

YY RAD ANG , manufacture. é: = 
Sig. hee Z Let us send you a free working sample. s. RUSSELL & SONS, F 
ENGAGEMENT. Bath Lane, LEICESTER. _Déi6 re 
Y / GREENE, TWEED & CO., k 
\ RERFECT Qucen Anne's Chambon, Wartninster, LONDON. .w, [yy [FRANCIS BERRY & SONS ff 
4, C CEC O | TROL ° Established 1832. , 
NT LUBRICATION. pnts fa 
V4 Y y y, advertisement. D308 Fe 
WATER SOFTENERS. 


AFFECTED yy 
By Dust: Lo), 


WILLIAM BOBY, 


Salisbury House, LONDON WALL, E.C 
Displayed Advertisement each second week. Dé42 





Heating & Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. i 


W. E. BROWNING & CO 


Cowley Works, Leytonstone E. i: f 








Indestructible 
Combination Washers. 


For Flange Joints of Steam and Wate Pipes 


























HENRY WOOD & CO., Ltd. 


SALINEY, near CHESTER. 


BRITISH HELE-SHAW 
‘PATENT CLutcn COL? 












Invaluabie to Engineers, Railway and Shipbuilding Co.'s ; 

y J] || CHAIN & ANCHOR MANUFACTURERS ||* S"SSmn Sop rire Of 
/ | Scterase Onna Works adapted to make up to the Largest Sizes. C. A. PETERS LIMITED, Derby. 
SIPPORT WOME INDUSTRIES|| LARGE MOORINGS A SPECIALITY. |[#s08. 17 TERE 
Bee tt mace || BATTLESHIP’S CABLES AND GEAR. me i i 


Ssh 4-Jaw Chucks Forgings, Crane Chain, Chain Slings, and all kinds of The ALUMINIUM CORPORATION, Ld. 





ae <4 iy Reversib's Jaws 

ae and Solid Bodies. 

Serews have double 
Thrust Bearings 






(10in. size and upwards). 
Stock Sizes: 4sin., 6in., 8in., 9in., 10in., 12in., 
i4in., 15in., 16in., 18in., 20in., 22in., & 24in. dia. 
Price Lists and Discounts on application. 
Manufactured by On Apmiratty List. 


F. PRATT & CO., LTD., 


Eagle Iron Works, HALIFAX, England. 
London Office; 7. Laurence Pountney Hill, E.O. ~ D875 








ANCHORS, MOORING & CABLE GEAR. 


Wwroopnp’s 
“VIKING” STOCKLESS ANCHOR. 


Standing Contractors to the British Admiralty, 
Trinity House, and Public Bodies, and Contractors to all 
FOREIGN GOVERNMENTS. G187 


60, London Wall, London, E.C. 





Telegrams and Cables.. .. Fluxode, Ave., London. D461 
Telephones .. .. .. .. London "Wall, 5955 & 5956. 


RAILWAY INSPECTION CARS. 


h and July 4th. 
See Advts. June 20th and July sss 


The Drewry Car Co., Ld. South 1. London, €-6. 











Phone, 458 London Wall. Tel., Effervesce, London. ¢ 
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HALDEN’S CONTINUOUS ELECTRIC 
PHOTO COPYING MACHINE ——— 


Is giving the greatest satisfaction in all parts of the 
world. It is to be found in the drawing offices of 
nearly all the great engineering firms and it can 
have no more forcible recommendation than that it 
is fulfilling their most exacting demands in an eminently 


satisfactory manner. 


8, ALBERT SQUARE, MANCHESTER. 


J. HALDEN & CO., Ld. 


Q522 





Portable Light from Oil. 


up To €4QOOO canbe power. 
FOR ENGINEERS, CONTRACTORS, DOCKS, RAILWAYS, &c. 


OVER 18,000 SOLD. 


Adopted by 26 Governments, Supplied to 500 
British and Foreign Railways and al// Leading Firms. 


Price complete. 

No. 0.—500 Candles. Hand Pattern ... . a7 7 6 
No. 1.—1500 Candles. Hand Pattern, with No. Q size 

burner for Tar Oil ... £10 0 0 

No. 2.—1500 or 2000 Candles. Useful & portable pattern £15 10 0 

0 














No. 3.—2500 or 3500 Candles. Manchester ap Canal 
Pattern ...‘ ... £16 10 


Burn Kerosene or Petroleum i in in Foreign iciieatiines 
in Great Britain our Special Wells Oil is supplied. 


TYRE EXPANDING, BENDING, STRAIGHTENING, SETTING, SHRINKING, &c. 


No. 0.0.—Small size, complete with 
burner, for use where great 
portability isan advantage ... £9 10 0 


No. 2.—(Standard Heating Plant), 
complete with Burner, Oil Tank, 
Air Pump, all Fittings ... ... £17 10 0 


£5 10 0 

















Heater Burner and Hose only 





























WELLS’ “STANDARD” OIL GAS LAMP. | REMOVABLE BUNG POUR 
(PATENTED). 
Suitable for For emptying Casks without Pump, Tap 
Stillage. 
ENGINEERS, a a pi p 
pplie and removed from any cash. 
CONTRACTORS, instantly. All waste and mess prevented. 
BUILDERS, More rapid in action thana pump. Will 
RAILW AYS, fit any ordinary cask from 10 to 60 gallons. 
Does not 
FOUNDRIES, aii: te 
and for all cask. Price 
Classes of 6/6 each. 
INDUSTRIAL |} fain Gun 
WORK. Metal, 9/6. 
Prices.—Fitted with Single Burner, £3; fitted with 
double Burner, £3 5s. ExTRa BURNERS, 3s. each. 



















A.C. WELLS & CO. ‘5: hixcess,” London 














TURBO-GENERATORS 


DIRECT-CURRENT TURBO-GENERATOR 
SUPPLIED TO 
NUNEATON CORPORATION. 


OUTPUT: 500 K.W., 2700 R.P.M., 460/500 VOLTS. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


ry Supplies Dept. and Stores— 
38 & 89, UPPER a STREET, E.C. 
Telephone—City 5350 
Telegrams—“ Siemotor Cent, London.” 
Tantalum” ‘and Pitti TYSSEN STREET, DALSTON, N. 
Teléphones—Centra! 173 and Dalston #4.  Telegrams— Siemédyn Kinland, radon 
BRANCHES— Works—STAFFORD. 
AUCKLAND (N.Z. a TOWN 0° peemaaaa RANGOON SYDNEY 
scuene™ AM DIFF GAROMOSTER Rio po —* Bh 3.45 
SHANGH RONTO 
BRISTOL DUNEDIN(N. z.) MELBOURNE SHEFFIELD VALPARAISO 
prey Vi GLASGOW MONTREAL SINGAPORE 


Head Offi 
CARTS a ous. WESTMINSTER, 8.W. 
Treproms—" Siomb 
Jepremns—" Siembralos _Vic, London.” 


WELLINGTON (N.Z. 
HONG KONG NEWCASTLE SOUTHAMPTON WINNIPEG Ssio 





PORTABLE ELECTRIC TOOLS. 


THE TIME, MONEY AND LABOUR SAVERS. 


ELECTRIC HAND DRILLING 
MACHINES, 

with Automatic Mechanical Over- 
load Release. 


ELECTRO-MAGNETIC 
DRILLS. 


ELECTRIC CARRIAGE .° 
DRILLS. 


PORTABLE ELECTRIC 
GRINDERS. etc. etc. 








Three Speed Hand Drilling Machines. 





Portable Grinding machine totbe attached to —~athe. 


Full Descriptive Catalogue on request. 


S. WOLF & CO., LTD., 


115, Southwark Street, LONDON, S.E. 





Telegraphic*Address -— Telephone Nos. :—'" 
Widerstand, London 5172 Central. 
AB CCode, Sth Edition, G14 2734iHop) 
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“EDWARDS’ SYSTEM” 


in accordance with the Patents ot The Morgan Construction Co., Worcester (U.S.A.) 


SPECIAL ADVANTAGES : 


Absolute Automatic Working— 
Enormous Capacity—Less Atten- 


dants Required— Bending or 
Curving of the Bars Avoided— 


Automatic Delivery to the Shear 
—Cut Bars Automatically Loaded. — 


——wt @ ae G01 


SOLE CONSTRUCTION RIGHTS FOR EUROPE 











Those who know most 


about PUMPS 
we WEIR’S 


The most economical, 
r) reliable and_— efficient € 
Pumps manufactured. 






ae 


Standard Sizes. 
Interchangeable Parts. 
Delivery from Stock. 


Illustrated Catalogue S. IV. on 
application. 


G. & J. WEIR, [> 28% 
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Sullivan 


AIR JET SINKERS. 


393 


Try a few 
Sullivan Hollow Steel 
Air Jet Sinkers 
on your next shaft. In drill- 
ing speed, in depth of holes, 
and in smoothness of opera- 
tion they will surprise you. 
Made in three sizes : 

“PD B21,” 60 Ib. 

“DC19,” 45 Ib. 

“DPD B15,” 25 Ib. 

SG 


NEW BULLETIN, 2566 G. 





“DB21" Air Jet Sinker. 999 


DIAMOND DRILLS. 
CHANNELLERS. 


AIR COMPRESSORS. 
ROCK DRILLS. 





Sullivan Machinery Company, 
814, Salisbury House, London, England. px. 




















Stee metreaetertck ee eer tte eee 


ey 24 in 9 Lenten eR RRR H ADR, 


WORTHINGTON 


Of any size and for any Purpose. 





WORTHINGTON TWO-STAGE ENCLOSED FRAME 
AIR COMPRESSOR—Belt-driven Type. 





Can be fitted with mechanically moved inlet valves on low pressure 
Air Cylinders at a small additional cost. 


WORTHINGTON PUMP CO., LTD., 


(With which is incorporated the European Business of - 
The Blake & Knowles Steam Pump Works), 


153, QUEEN VICTORIA STREET, LONDON, E.C. 








WRITE FOR SPECIAL COMPRESSOR CATALOGUE. 


And Branches in Principal Towns and Cities throughout the World. 








BP persrcesermnmoserrss= 
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“CAMEL HAIR’ 


(REGISTERED TRADE MARK) 


BELTING. 


UPWARDS OF 60,000,000 FEET 
SUPPLIED TO WORLD-WIDE USERS. 





HAS AN UNBLEMISHED 
REPUTATION OF 40 YEARS AS A MAIN 
DRIVING BELT. 





CEMENT WORKS TUBE MILL MOTOR DRIVES. 


SOLE MAKERS: 


F, REDDAWAY & Co,, L” 


. PENDLETON, 


MANCHESTER. 


LONDON - 50-51, LIME ST., E.C. 
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OXYGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


The Oldest and most extensive Oxygen 
producing and distributing business in 
the World. 


Factores in all important Engineering 
centres equipped exclusively with modern 
LIQUID AIR PLANTS PRODUCING 
OXYGEN OF UNRIVALLED PURITY, 
entirely free from Hydrogen or other 
combustible residuals. 


Manufacturers of 
OXY-ACETYLENE WELDING 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


‘and other Appliances. 

For full particulars apply to any of the Com. 
pany’s Works: 

Elverton Street, Westminster, S.W. 

Tunnel Avenue, East Greenwich, S.E. 

Saitiey Works, Birmingham 

Great Mariborough Street, Manchester 

Boyd St. (Shieldfield), Newcastle-on- Tyne 

Rosehill Works, Polmadie, Glasgow 

East Moors, Cardiff 

Savile Street, Sheffield. D573 








CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & STEAM 
PIPE CASTINGS. 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 





Write for Prices to 


SCHOFIELD’S FOUNDRY C0., » 


LITtTTLEBOROUGH. 


“BRITNIC” 


— 4,000,000 H.P. in service — 


WATER TUBE BOILERS and 
MECHANICAL STOKERS. 
THE BRITISH NICLAUSSE BOILER CO., Ltd., 


Caxton House, Westminster, 8.W. G162 { 
KIND CRUDE & TAR OIL 
MARINE TYPE ENGINES 


For Marine and Power Plants. G71 
Contractors to Italian Navy. 
ING. P. KIND & Co., TURIN, ITALY. 




















_ 
~ 
~ 





GEAR 
| CUTTING. 
Spur and 
Bevel 


Rogers McGown & Co., 4, Livesey Rd., Manchester 


GRICE’S CAS ENCINE CO., LTD. 


GAS ENGINES. 
SUCTION GAS PLANTS. 


Carnoustie (Scotland) & Birmingham 


See illustrated advt., in issue of May 23rd. 


The CLYDE STRUCTURAL IRON CO., Ltd., 


Clydeside Ironworks, Scotstoun, Glasgow. 
MANUFACTURERS OF 


{fron & Steel Roofs, Buildings, 
Workshops, &c. &c. 


London Office: 48, Cornhill, E.C. 859 


GREEN'S ECONOMISER 


Saves 15% to 2[% on the 
COAL oc cnaaagag 
Full particulars from 


E. GREEN & SON, Wakefield. 


























The PATENT ‘' AC 


STONEBREAKER 


FINE CRUSHING ROLL Ss. 
vker GOODWIN, ERROR oe fore 














RUSTON 
ROAD 
ROLLERS 


SINGLE AND COMPOUND CYLINDERS 
From 5 to 17 Tons Empty Weight. 


SUPPLIED TO THE LEADING 
MUNICIPAL & COUNTY AUTHORITIES 
IN GREAT BRITAIN. 











Ruston Roller with Scarifier supplied to the Barking Town Urban District Council. ROYAL SHOW, BRISTOL, JULY 1-5, STAND No. 305 


SOLE MAKERS: 


RUSTON, PROCTOR « Co, Lr», Lincou, Enczano, 


Also at 46, Queen Victoria Street, London, E.C. 











Our New 24in. Ball Bearing Drill will 


REDUGE YOUR COST OF PRODUCTION 
‘ Bee 





= x ne 


SOME EXAMPLES OF DRILLING ON THIS MACHINE: 
Dia. “ - - din. 1in. 1sin. 
Penetration Speed 30in. - 19in. - 12in. per minute 
New Century Works, 


A. A. JONES & SHIPMAN, LTD. “s.<%27c" LEICESTER. 








Zealand : 
Messrs. P. r ale ST rea WN im em Glasgow. Mr. HUBERT. JOHNSON, 346, Little Collins Street, Melbourne, Qso0 
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PETTER 


wes 
GRAND PRIX 


OIL ENGINES 


for Crude and Residual Oils. 





IWlustration of 100 B.H.P. size. 


START IN TEN MINUTES FROM COLD. COMPLETE COMBUSTION. 

FORCE FEED LUBRICATION. ey FOR LONG, CONTINUOUS 

incerta nner angel CONSUMPTION OF CRUDE PETROLEUM 

MECHANICAL PULVERISATION | secur- GUARANTEED NOT TO EXCEED 
ing long life and regularity of motion HALF-A-PINT Per B.H.P. Per HOUR. 

combined with greatest possible NO ATTENTION REQUIRED WHILE 

ata a al RUNNING. 


PETTERS LIMITED, Engineers, YEOVIL. 















































INJEC TORS,— One Movement,” “ Premier,” “Cos- 


mopolitan,” &c., for all purposes. Also Special 
Patent **Hot Water Injectors,’’ for Locomo- 
tives, Traction and Agricultural Boilers. 


LIFTERS AND EJECTORS oor iifting and forcing 


liquids, fluids, sludge, bilge, &c., or for creating 
ae: we vacua. Also Water Jet Ejectors, Circulators tor 
heating, boiling and circulating liquids, and 


; Thermo-Regulators for working with difbo. 
FEED WATER HEATERS (8rookes 


Patent **High Velocity’’ System), gives fully 20 deg. 
| hotter feed than others. 


OIL SEPARATORS (Brooke's Patent 
‘¢DUAL’’ System, embodying results of latest 
experience) and Auto-Vacuum Dischargers 
for ditto. Also Vacuum Pressure (alternate) Dis- 
chargers for low-pressure turbine work. 





The **SIRIUS”’ Centrifugal Pumps (Low 
Lift Type as illustrated), lin. to Qin. 1500 
galls. to 120,000 galls. per hour, head 50ft. 


STEAM DRYERS. STEAM TRAPS.— 


*Sirius’”’ and **Brooke’s’’ (high-pressure, rapid dis- 
— ** Protected Seat ’’ Steam Valves. Exhaust Heads. 


HOLDEN & BROOKE, Ld 


Sirius Works, West Gorton, MANCHESTER. 



























LIMITED, 
No, 391 Gina) WORCESTER. 


WORCESTER. 
London Office - 56, VICTORIA STREET, WESTMINSTER, S.W. 


HEEN AN, oF ORC ROESTER. 


HAULAGE INSTALLATIONS 


FOR ENDLESS ROPE AND 
FOR MAIN AND TAIL ROPE HAULAGE. 


CAPSTANS, 
WINCHES, 
HOISTS, &c.x: 


Bridges & Roofs. NEWTON HEATH IRONWORKS, MANCHESTER. 


























Destructor Department. 4, CHAPEL WALKS, MANCHESTER. 











HEENAN & FROUDE BALL BEARING SWIVELS 
FOR WIRE ROPE. 


MOST SENSITIVE SWIVELS. 





— SEND FOR LIST No. 27 — 
OF 

LIFTING APPLIANCES, 

RAILWAY & TRAMWAY TOOLS. 





YOUNGS, 


RYLAND ST. WORKS, BIRMINGHAM. 
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JOHN DAVIS 
& SON (Derby), Ld. 


All Saints Works, DERBY 


G102 
R. G. ROSS & SON, Ltd. 
Sole Makers of 


“RIGBY’S PATENT ” (Trade Mark) 


Steam, Power & Air Hammers. 


For illustrated advt. see first issue of each month 
8191 
Steam Hammer Works, GLASGOW. 























WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams : Wootton, Coalville. 


Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. «2. 


Colliery Plant. General Millwright. 


MACKIES, LD., 


Engineers, R READING. 





WROUGHT A AND CAS 


PULLEYS, SHAFTING, BEARINGS 


W1908 Write for Catalogue no 52. 
Tels., Machinery, Reading. Phone, 56 Reetiag. 


| TORBO-PUMPS 
For High and Low Pressures. 
| Complete Hydr. Installations, Water 
Turbines, High-Pressure Pipe Lines. 
| ESCHER, WYSS & CO. Ld., Engineers 
108, Vietoria St., Westminster, S.W. D258 














BLAKE’S PATENT 
Self-Acting 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 


JOHN BLAKE Lr. 
ACCRINGTON, LANCS. 


LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery 
Send for Catalegue and Particulars. Z288 


LIDGERWOOD MANFG. CO., 


Caxton House, Westminster, London, S.W. 


OERLIKON 


High, Low & Mixed Pressure Steam Turbines, 
Generators, Transformers, Motors. 


BRITISH, IRISH & COLONIAL DEPT. : 











G 78 


G. WUTHRICH, M.I.E.E., Manager & Chief Engineer, 
Oswaldestre House, 34 & 35, Norfolk St., Strand. 











Bearinc METALS. 


GLACIER ANTI-FRICTION METAL C0., Ltd., 


2a, Queen Victoria Street, London, E.C. 
G80 














“BURTON” 
OIL SEPARATORS. 


Also all kinds of Rivetted Work. 


GARNER, TELFORD & HARDMAN, Ltid., 
PENDLETON, MANCHESTER. 
Teleg.—‘‘Persevere, Manchester.” 

Ses illustrated advertisement appearing monthly. G33 











PENCILS 
BEST BY TEST. 
Take a ‘“Koh-i-noor” | 4d. each, 3/6 per dozen 


everyw ion Made in 
17 degrees and copying. 
List free from L. and C. 
HARDTMUTH, LTD., 
—and the difference Koh - i - noor House, 
will be all in favour Kingsway, London, W.C. 
of the -‘‘ Koh-i-noor.” G161 


home with you to-night. 
Compare it with any 
other pencil sou like. 
You'll note a difference 

















rsa aS 


MACHINES ROPES: CHAINS-er: 


SAM: DENISON <«-SON.L? 
PARAS/OE: LEEDS:>s-eE- 





| 
Telep.—42 Pendleton 


GRAFTON & CO. 


FARADAY HOUSE. | 


| 
| 


| 
Send for List 53K.C | 


Illustrated Descriptive Price List 
free on Application. 


CONTRACTORS TO H.M. GO ERNMENT. 
ATLAS WORKS, 


_ BEDFORD. 


er 
GRAFTON, BEDFORD. 


Telegrams 


SILVER MEDAL, —— Exhibition, ie 1885 
GOLD MEDAL, PARIS, 1900. 

GRAND PRIX & GOLD GEDAL. Franco-British Exhibition, Loiadon 1998. 
G 


RAND PRIX, Buenos Aires Exhibition, 1910. 
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STEAM PUMP 


Ox. Sale or Hire. 


I} sises aways tx stock. 


52 pp List 


The Best 


Outdoor 


Pump 


The handtest Steam Pump 


Reguires no fixing 


Will work hauging on a chain 
Pumps the dirtiest water 


Wants no skilled attention 


No. 10 set free on application. 


X1849 


POulsometer Engineering C21! 


LONDON: 


11, Tothill Street, 


Westminster, S.W. 


READING; 


Works, 


Nine Elms Ironworks, 
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/ 3s required. 
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IN DRAWING OFFICES 


The light should be instantly 
adjustable to any position 


The LAZILITE does this. 
ALL’ POSSIBLE POSITIONS 
IN A TEN FOOT CIRCLE. 


For Ceiling, Wall or Desk. 
14 Types and Finishes. 












PRICE, Dull Nickel - - 21/6. 






Full particulars from 


LAZILITE CO. 


5, Baldwin’s Gardens, 


Gray’s Inn Road, 


London, W.C. 











SCHAFFER & BUDENBER( 


LONDON, E.c. MANCHESTER. GLASGOW 
77a, Queen Victoria Whitworth Street. 5, Wellington 
Street. Street. 





Makers of Pressure Gauges and High. 
class Engine and Boiler Fittings. 
Boiler Feed Pumps. 


Control Watches. 
Counters. 


Sluice Valves. 
Steam Meters. 
Steam Traps. 


Indicators. Stop Valves. 
Injectors. Tachometers. 

Jena Gauge Glasses. Test Pumps. 
Lubricators. Thermometers, etc. 


Recording Instruments for Pressure, 
Temperature aud Speed. 


BUTTERS BROS. & CO. 


GLASGOW. 


ELECTRIC & STEAM CRANES. 


LOCO. DERRICK 














See illustrated Advt in issue June 6. amie 


MITOHELL-WILLIAMS PATENT 


LUFFING GRANES. 


HIGHEST SPEEDS AND EFFIOIENOY. 
Greatest Safety. 


THE MITCHELL- WILLIAMS CRANE CO., 
98. Leadenhall Street. London. E.C. bi19 


STONEBREAKERS, 


Screens, stockton, be Conveyors. 
omplete Plants for Fine Crushing er Macadam 
are our Speciality. 


ROBERT BROADBENT & SON, Ltd., 
Phoenix Ironworks, STALYBRIDGE. 47 
Telephone No. 296. Tel. Address—Broadbent, Stalybridve 


MACHINE CUT 
WHEELS. 


The REID GEAR CO., cag 


See Titnatrated advt. in ise of June 6 


A. BEEBEE, 


WOOD STREET WORKS, FALLINGS HEATH, 


WEDNESBURY. 


Manufacturer of every variety of Q733 























ENGINEERS’ STUDS. 
JOHN ROGERSON & CO., LTD. 


WOLSINGHAM, R.S.0., CO. DURHAM. 


Mangers oF 








Steel Castings and Steel Forgings, 
Stockless Anchors, Dredger Buckets, Links, 
and Tumblers, 
Steering Gear, &c. &c. 
Sexp vorr Exquinigs. 
Telegrams: Steelworks, Wolsingham. Z1A45 


LW. KEARNS & CO., Lo 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 


Tel. Ne. 221, Altrinchar. Q672 
3ee our Illustrated Advertirement in issue of June 13h. 


Write for the Paterson ‘Red Book’ on 


WATER SOFTENING 
ann FILTRATION. 


THE PATERSON ENGINEERING COMPANY, Ltd., 
w. Amberley House. Norfolk St.. London, V1«7 


aes yen WATER TU nat 


SEs 
J.SAM! WHITESLS.C° 
aeslancaae &- ENGINEERS, 
AST COWES. l.oFW. 

























GRAIN, CHILL & STEEL ROLLS. 


— Y CASTINGS Iron up to 100 tons. 


Steel up to id tons. 
1 Loco. Wheel Centres a Speciality. 


R. B. TENNENT, Limiren, 
sue GOATBRIDCE, N.B. 


JOHN WIGHAM and SON, 
South Hylton, near SUNDERLAND. 
Makers of 


STEAM WINCHES, 
STEAM STEERING GEARS, Ac. 


See our advert, 1st of each month. 
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TWIN- SCREW SHALLOW- DRAUGHT PASSENGER STEAMER, 


built V7 ARROW & CO. » Ltd., GLASGOW (romitftnon 














SPEED 12 MILES AN HOUR. Draught with 10 tons load, 18in. 


Propelled by Screws working in Tunnels fitted with Yarrow’s Patent Hinged Flap Aft, by means ot which a considerable Increase ot Speed _ is 
secured Without additional Power or Cost, and the Maximum Efficiency under all Conditions of Load is obtained. 
Special Water Sprayers can be fitted on top of awning (as shown in illustration) to keep the living spaces cool. N7 


) 








THE 


DREADNOUGHT EJECTOR ==" 


SELF REGULATING. 


Requires no complicated Steam Reducing Valve. 

Works at any boiler pressure with ONE setting of steam valve. 
Vacuum Automatically maintained constant. 

Greatly increased capacity. 

Economy in Steam Consumption. 

Rapid production of vacuum. 

Power to maintain a good vacuum against leakage. 

Simplicity of construction. 

Interchanges with our Standard Type “C” Ejector. 


Works down to 90 lbs. pressure. 


THE VACUUM BRAKE CO., LTD., 


32, Queen Victoria Street, LONDON, F.C. ess 
GRESHAM & CRAVEN, LTD., Manchester. 














me ; aoe Sontts, Stave and Money. a 


Thousands of our Slants are used all over the Globe in 
« Government Workshons and in all Branches of Lhe wah JAndustry. 


Ash fer Trice List 
and bstimates. 














“NEW CENTURY” 


Running on PETROL, KEROSENE, ALCOHOL, BENZOL and CRUDE OILS. 


For Portable and Light isdiiaes and Underground } Mine ices and for conditions 
where Coal is expznsive or i gneltehene or available water unsuited for Steam Boilers. 


IRONSIDE. SON & DYCKERHOFF, 


40, Mincing Lane, London, E.C. Gi43 


< 
_MOTOR- DRIVEN LOCOMOTIVES 
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RICHARDSONS, WESTGARTH « Co. 


LIMITED, 


HARTLEPOOL, MIDDLESBROUGH, & SUNDERLAND. 














- MAKERS OF - 


STEAM ENGINES FOR ALL PURPOSES. 
LARGE GAS ENGINES & GAS CLEANING PLANTS 


FOR BLAST FURNACE, COKE OVEN, AND PRODUCER GAS. 


METAL MIXERS & TILTING FURNACES 


OF ANY CAPACITY. 


“NESDRUM” WATER-TUBE BOILERS.  ... 

















_HEAD, WRIGHTSON & CO0., LTD. 


THORNABY & STOCKTON-ON-TEES. 


Telegrams: ‘‘ TEESDALE,’’ STOCKTON-ON-TEES. 


LONDON OFFICE : 5, VICTORIA STREET, WESTMINSTER, S.W. 













MAKERS OF 


Wagon-Hoists, Steel Wagons, | 
Coal-Shippers, Heavy Castings, 
gat Hy) Caissons, Crushers, 

fs Se =F = sy |\ | Dock Gates, Conveyors, 

SAA ‘SL Li |\\ Bridges, Storage Bunkers, 

t Viaducts, Mining Plant, 

Roois, Colliery Plant, 
Gasholders, Blast Furnace 
2 1 Tanks, Plant, se. «- 
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HYDRAULIC COAL HOIST AT IMMINGHAM DOCK. 
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PATRON: H.M. THE KING. 


COMMERCIAL MOTOR 
VEHICLE EXHIBITION 
—— JULY 18"-26"1915. — 


OLYMPIA. il 


ONE 
ADMISSION gut LING 





pay 1O mH 10 


Organised ty the Society of 
Traders, Limited, Maxwell 


Motor Manufacturers and 
House, Arundel St., Strand, W.C. 





BAND OF THE 
COLDSTREAM GUARDS 
THRICE DAILY. 


J. LYONS & CO., Lt¢., 


CATERERS 
BY APPOINTMENT. 
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Flower Brand 


MAGNOLIA 
METAL. 








JUDGING A BABBITT. 


It is a common practice among Engi- 
neers to test babbitt metals by cutting 
and hammering. 


This must be an inherited custom, because 
as far as any proof of real value is con- 
cerned, a piece of solder would show up 
hetter, every time, than the average babbitt 
under such tests. 


The real value of a babbitt metal can 
neither be seen nor felt; the coefticient of 
friction is the determining factor and other 
qualities are secondary— 


It is the bearing lacking in this quality 
that usually runs hot and gives trouble. 


A low coefficient of friction in a bearing 
absorbs less power; prevents heating and 
squashing, wears longer, requires less lubri- 
cation, and otherwise - minimises waste, 





labour, and worry 


It is this quality, possessed to the highest 
degree by Magnolia Metal, that has made 





it world-famous— 


Magnolia Anti-friction Metal Co. of Great Britain, L* Toa 


ri 49, QUEEN VICTORIA STREET, LONDON, E.C. 
SS Telephone—6596 CITY, Teleg.—MAGNOLIER, LONDON. 


LIEGE, BELGIUM: 21, Rue des Coteaux. 
ST. PETERSBURG: 18, Galarnajastrasse. G:67 





BERLIN: 39, Konigstrasse Zshlendorf Bei Berlin. 


PARIS: 21, Rue St. Petersburg. 
ax RITTERDAM: 43, Wijnstraat. 


GENOA, Via Sottoripa:.1, Piano Nobile. 























Continental 
Light. 


-PERELLULLVLLALERERULERARALAA TERA ET 
UVEVRERLUBERLTRLTLUTARR TARR RRR 
SRL VURUURURURARATUATTARTTTTTTT 


INCANDESCENT OILLAMPS 


With Inverted Mantles, 


100-2000 CANDLE-POWER 

from ordinary lamp paraffin or petroleum 

THE CHEAPEST & STRONGEST 
LIGHT ON EARTH 








Railway Stations, Streets, Public 

Squares, Gardens, Ships Court- 

yards, Workshops, Warehouses, 

Shops, Restaurants, Private 
Hous¢s, &c. 


ed Rese 

es with % 
ow INVERTED MANTLE. 
wo 


Gale and Prest-prect. 


“*Ideal” No. 390... 250 Candle-power 
e » #3... 500 * 
» 414... 1000 
NEW PATTERN. 


ar Lip, 
oe = %, 


ALL INDOOR 


Lyre-shaped Pendant Lamp. 


No. 88 .. 250 Candle-power 
» 426 .. 500 ” 


LATEST PATTERNS. 
100 CANDLE-POWER. 


SPECIALLY SUITED FOR 
Small living rooms & other indoor purposes. 


No. 371.—Wall Bracket Lamp. 


No. 372 
Table Lamp 





Write for Special List No. 135. 


- ws 3A 2 hh A a A A kh 
LAA AAAS ADLER AL ALARA A hk ee 
AVERRRRALRRTRRUR RTARTA RATATAT 


CONTINENTAL-LIGHT - 
und Apparatebau-Ges. m. b. H. 
orks and Offices : Mainzerlandstrasse 198. 


FRANKFORT o. M. 


(Germany). D464 
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' ROBERT HUDSON, 


MANUFACTURER OF 


LIGHT RAILWAY MATERIAL & CONTRACTORS’ PLANT 


Address all Enquiries to Head Offices and Works— 


Gildersome Foundry, near LEEDS, ENGLAND. 


Telegrams & Cables: FOUNDRY, GILDERSOME. Codes used: ABC (4th and 5th Editions), Western Union, and Private. Telephones: 2 MORLEY, 14 LEEDS (Central). 
London Office: SUFFOLK HOUSE, CANNON STREET, E.C. London Telephone: 3162 P.O. CITY. 





Estimates for the complete equipment of a 
Light Railway of any desired capacity 
submitted free on request. 


Complete detailed Catalogue of Light Railway 
Material forwarded free on request. 





Colonial and foreign requirements a speciality. 
Quotations given C.I.F. any port in the world. 
'_arge stocks kept ready for immediate ship- 


We keep verylarge stocks of Track, Locos., and 
Rolling Stock, and can equip an entire Light 
Railway on the shortest possible notice. 


ment. 











OS ———— 
E. 607.—Patent Double Side Tip Wagon, for 
FE. 396.—Left-hand Switch and Crossing, with Switch Contractors, Collieries, &c. 
Box and Lever. Sizes from 9 to 200 eubic feet capacity. a — 





E. 585.—Steel Sugar Cane Wagon. 
Made in all sizes and types. 








E. 445.—Small Size Turntable, with Raised 
Rails cast on. 





E. 560.—Brick Car. 





E. 456.—Side Discharge Wagon, with Gable 
Bottom. Sizes from 20 to 400 cubic feet capacity. 


E. 457.—Patent Pressed Steel Colliery Tub 
with well bottom. 


E. 462.—Open Goods Wagon with Side Doors hinged full 
length. Capacity, 4 tons and upwards. 






E. $80.—Patent Double Side Tip Wagon, 


for 4ft. 8}in. gauge railways. 


‘ T 
N's PATEN 
R.HUD ST FOUNDRY , 


50 
GiLOER LEEDS 





E. 449. Wheels and Axles with Patent Roller Bearings. 





——— 
: k. 96.— Double Centre Steel 


E. 86.—Steel Tip Buckct. E.579.—Platform Wagon on Double Bogies. Side ps i er eg Ay = agai 


a 
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WéHLALLEN. SON & C0. 2 


Conqueror’ TurBine ». CentRIFUGAL Pumps. 




















. 

















PUMPS TO DELIVER 
10 TO 100,000 GALLONS 
PER MINUTE, AND FOR 
LOW OR HIGH HEADS 
UP TO 2500 FEET WITH 


EFFICIENCIES UP TO 
85°/.. 




















8in. ‘‘Conqueror” H. T. Turbine Pump, direct coupled to a Motor. 











OTHER “ALLEN” SPECIALITIES. 


High-speed Enclosed Forced Lubrication Steam Engines of the Simple, Compound and Triple- 
expansion Types—Counter-current Condensing Plants of the Surface, Low-level and Barometric Jet 
Types—Vertical Oil and Gas Engines—Steam Turbines—Fans—Dynamos—Motors—Air Compressors. 


























| NON-OVERLOADING 

| PUMPS FOR VARYING 
| DUTIES ON CONSTANT 
SPEED. DIRECT 
COUPLED TO 
ELECTRIC MOTORS, 

| STEAM TURBINES, OIL 
| ENGINES OR FOR BELT 
OR ROPE DRIVE. 




















| 
15in. “Conqueror” H.D. Turbine Pump, direct coupled to 450 B.H.P. Motor. 











QueEN’s ENGINEERING WoRKS, 


- BEDFORD, ENGLanp. 


Spl 1.x.7. 2 
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| VICKERS .mitep. 


TURBINES; STEAM, OIL, & GAS ENGINES. 











———SSSa 





——— 3 
——— 
t 





















































| Dredgers, a # = & ; J & Floating \ 
Icebreakers, lee ® ad ; , = ae a 

i and other ‘| : os : — : ine | 
og Special ‘ : Sal . Ne : Floatiag 
| Craft. : pe... Cranes. E 
Se ees | 
| WARSHIPS. WAR MATERIAL. 

Naval Cinetenstiin Works, 

( as BARROW-IN-FURNESS. 

SaaS SS SSE SSS SSS 

| STAMPED AND FORGED 

{ MOTOR CAR PARTS. naa 


EQUIPMENT 













' Control 


Motors. Pillars. 


" ss : ee ; a — . y, : , for 
« Se ee Machine Tools. 








Motor 
Starters. 












Switches 
& Fuses. 





HIGH TENSILE STEEL TYRES. 
** Australia Brand.”’ 





LOCOR TET e — AXLES. 


STRAIGHT AXLES 
for Locomotives, saciinienta and Wagons. 










SOLID CAST STEEL REVERSIBLE and 
NON-REVERSIBLE seameapeeansci 


Forgings and Castings of every Description. 





VICKERS Vanssitines High- Salant TOOL STEEL. 








The Electric & Ordnance Accessories Co., Ltd., 


River Don Works 
: ASTON, BIRMINGHAM. 


SHEFFIELD. 


} Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. 











Proprietors: VICKERS’ LIMITED. 





ee RS 


THE ENGINEER XxXXV 











TONS NN eas eG) 


KERS umitep. © 


| VANADIUM. uicu-power DRILLS | 


and 


ADJUSTABLE REAMERS (onew besian). 
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vicknas Vanadium Drill with Vertical Boring Latne. VICKERS Adjustable Reamer with Ve Vertical dali © Lathe. 
The standard tools for efficient and economical drilling and reaming. 
SMALL ARMS AND TOOLS DEPT., | 
\ Vickers House, Broadway, 
a WESTMINSTER, S.W. \ 
= SSS SSS SSSS ZEB BWW BD!!! SSS SEESSSS== —— J) 


————— 
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“DURALUMIN. 
LIGHT AS ALUMINIUM. ® STRONG AS STEEL. 


(Regd. Trade Mark.) 











——=—— 


: An Alloy of \ 
Aluminium with eather | 
the There is ‘ 
Strength practically an 
\ and Hardness of unlimited | 
f Mild Steel, range of uses for 
is but having only this 
Y One-third alloy, including 
FY of its weight. sound 
producing 





Will not rust. apparatus of al! 


nS 
—————— 























| on 
\ Unaffected by 
sea water. 
snes t 
| V 
N 
i 
| 
° : For \ 
For Aeroplanes, Vickers House, Broadway, Scientific Apparatus, i 
Hydroplanes, Dirigibles, WESTMINSTER, S.W. Instruments of \ 
F | Motor Car, Yacht, Precision, | 
\ ait ————— aia las ( 
i {\ Boat Fittings, &c Licencee and Distributor for the United States— } 
; ] . The American Duralumin Company, Hanover Bank Building, Nassau and Pine Streets, New York. Hospital Supplies, ac. nt 
LY SSS SSS SSS See sciiidaiiaailimeaaiaiial 
‘a SQV), 
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ALL SIZES AND TYPES 
FITTED WITH 
PATENT AUTOMATIC 

DISC VALVES. ; 


MOTOR-DRIVEN 
COMPRESSORS WITH 
PATENT 
UNLOADING DEVICE. 


? LONDON OFFICE: 
79, QUEEN. VICTORIA ST. 








Telegrams : CROSS COMPOUND TWO-STAGE STEAM DRIVEN AiR COMPRESSOR. HIGHEST EFFICIENCY AT 
‘* ROBEY, LINCOLN. ALL LOADS. 


—HUMBOLDT] | 2 


STEAM TURBINES 


ror LOW STEAM CONSUMPTION, SIMPLICITY « RELIABILITY 























































rane 








FLEXIBLE, DURABLE, RELIABLE. 


WIRE ROPES 


FOR HAULING, WINDING, AND ALL 
MINING OPERATIONS. 








a me aE < 








A piece of every Mining and Crane Rope 
is tested to destruction, and a Test 
Certificate showing the actual breaking H 

stress is supplied. 


BULLIVANT & Go, Lro, 


REGISTERED OFFICES: , i 


72, MARK LANE, LONDON, E.C. ,, - | 


WORKS: MILLWALL, E. Tel, No. 2108 Avenue (3 lines) 

















SINGLE WHEEL IMPULSE TURBINE—FRONT VIEW. 


THE BRITISH HUMBOLDT ENCINEERING CO., LIMITED, 


Teleg.—Ilumboldtia, Fen, London. 1, LLOYD’S AVENUE, LONDON, E.C. Phone—272 Cent. 
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pOWER TRANSMISSION 


gend for Illustrated ““B” Dept. Catalogue. 





















j lin. | Ijin. | ain. | hin. din. 
ak, | 


Disteler 





; ght Turned Steel) | | 
eating Te Couplings .. ..| 221 3- | 4/64 | 64g | 8/65 
F 
Dnamever hu, Jjm., 2mm. | Zgin. | Sin 
No. 2b Loose Collars Sid. 74d. | Od. | 105 143 
No 70 Plummer Block eta 1054. ts 29 | 433 
JARDINE, 





Deering Street, 


WILLANS-DIESEL 


ILLUSTRATION 
SHOWS A 
STANDARD 
225 B.H.P. 
WILLANS-DIESEL 
ENGINE 
COUPLED TOA 
DIRECT-CURRENT 
DYNAMO. 


PAMPHLETS & 
DETA.LS ON 
APPLICATION. 

















LOW 
FUEL 
COSTS. 































SILENT 
RUNNING. 
LOW 
MAINTENANCE 
CHARGES. 


QUICK 
DELIVERY. 


(Spl) t 








WILLANS & ROBINSON, L” 
VICTORIA WORKS, 
RUGBY. 





























NOTTINGHAM. 


Telegraphic 
Address : 
** JARDINE, 
NorrinGuaM.” 


Telephone No. 
3295 (2 lines). 
L1346 








Heaton Works, Newcastle~on-Tyne. 


High-pressure Steam Turbines. 
Low-pressure Steam Turbines. 
Mixed-pressure Steam Turbines. 


- —__—— Qz5 | 
Branch Offices—London. Leeds. Cardiff. & Glasgow. 













Vv See Advertisement page 39, 
June 20th. 
\ 




















FORCED LUBRICATION. 





GRADUATED GOVERNING, giving steady running. 





30 Years’ Experience. 


Many Thousands Working. 





LATEST TYPE 18 B.H.P. to 100 B.H.P. 


BALANCED CRANK. 


GIRDER BED, fully supporting cylinder. VARIABLE ELECTRIC IGNITION. 


FIELDING & PLATT, Ltd., GLOUCESTER. 


GAS (=) 
ENGINES 


OIL TRAY round Bed preventing oil rotting foundation. 








A1830 
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We are in a position to quote for a Steam Power Installation, comprising re 

‘ D ‘ AC 

Paxman-Lentz Engine, Paxman-Economic Boilers, and Superheaters, which, rs 
whilst possessing the inherent advantages of Steam, rivals the Suction Gas 

Plant for Economy. i 

Davey, PAXMAN & Co., Lts, COLCHESTER. pnee J 

mom 



















HADFIELDS 


al ID SHEFFIELD. 
co., % y 
The Stonebreaker 


with re S9Olid Steel Frame. 
STRONG IN DESIGN. | 
ECONOMICAL In WORKING. Gale ke * 


A HADFIELD BREAKER wit 8s AT WORK on STAND No. 21 


at THE INTERNATIONAL ROAD CONGRESS EXHIBITION (Exterior) 


ROYAL HORTICULTURAL SOCIETY’S HALL, LONDON, S.W. 
JUNE 28rd to 28th, 1913. Spl Bv49 
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—_ . —_—_—— - - - CH 
i 
JOHN BIRCH & CO., Iuvxrpb. || | 
2, LONDON WALL BUILDINGS, LONDON, E.C. 
Telegraphic Address— ENDEAVOUR, LONDON.” : 
! 
Purchase, Inspect, and Ship Material and Machinery Estimates, Plans, and Specifications submitted for |} 
for Engineers and Contractors abroad, and act as all classes of Machine Tools, Machinery, Sea-going k 
Home Agents for Foreign Dockyards, Arsenals, and River Steamers, Barges, Dredgers. Rails and 
Railways, Engineering Shops, Foundries, &c. Rolling Stock provided to Main Lines. 
~ 
SPECIAL LISTS Published dealing with :— (Spl) Bx 62 m 
' | | nai = 
| WOODWORKING = OIL | MOTOR | | §TRUCTURAL r 
MACHINERY. | ENGINES. Lt 4 BOATS. | | STEELWORK. | 















BLOWING & PUMPING ENGINES. | 


MINING & HEAVY MACHINERY. 











sities THE LILLESHALL COMPANY, LTD.| 
Caen eta 22, BILLITER STREET, E.C. 


—_— pus? 


a a 
ere 


ICE-MAKING anp REFRIGERATION, 


OYER s600 MACHINES SOLD. 


AMMONIA, CARBONIC ACID, COLD AIR, for tse on land and on. board ship. “=i 
THE LINDE BRITISH REFRIGERATION CO. LTD: 


Teléphone-—Nos. 5641, 6842 BANK. 38 QUEEN WICTORIA ST... LONDON. E.C. Telegraphic Address—SEPARATOR, LONDON. 
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Jensen and Son, 
HARTERED PATENT AGENTS, 
(east Trade 1868), uae British, Colonial and 
information o on ap 77, Chancery-lane, London, W.C. 


ae See and 
atents i in wall Countries, Desi 
and TRaDe MARKS, ry" P. ALEXANDER & 


London, W.C. (former]y of 19, Southaw' 
mun iW Chol HARTERED PATH PATENT AGENTS. = 
= Lee, Lon mn. Telephone: ar 7 pire § 


prerts — Harris --and Mills, 
PATENT AGENTS, 

gre W.C. (established 1866 Hand, i 

Bo NESS connected with Patents in the United Kingdom, 

theColon es, ——_ foreign — . Booklet of useful in a 


tion gratis. At 
A Chart 0 of 187 Mechanical Motio 
oat free 64. Tel. Ad., Privilege, Lon: 


alt D) 
ENGINEER. has been 
statune tie N6 

















with description of oh, 
on. Tel. No., Holborn 2168 





atents.—Messrs. Vaughan and 


SON ‘Established 1853), poy Foreign, and Colonial 
on 


N' d of bemnem 
ram ri Lallors Pent fo for Invention. “A 
taventors,’ —6i, London, W. We. 
Telephone, , 13, sat 6 yen — 





T S. Withers and Spooner, 


e Chartered Patent Agents, 323, High Holborn, London. 
BRITISH, FOREIGN and COLONIAL” PATENTS, TRADE 
MARKS and DESIGNS OBTAINED at moderate and inclu- 
ive charges. Every descri| coy of business connected with 
Patents undertaken. Send for free a aS our “ GUIDE TO 
ATENTS, TRADE MARKS AND DESIGNS.” SIXTH 
Ration. 1913. Established 29 years. Spl am 206 








BULL'S METAL & MELLOID (0., 


oker, mr. Glasdo LTD. 
Tel.: MELLOID, YOKER. Nat Tel.: 182 C LYDEBANK. 
BULL’S METAL. —Propellers, Bars, Sheets, Pump Rods, 
Valve Spindles, Condenser Stays and Plates, &. 
MELLOID (Keg. Trade Mark).—Condenser and Boiler 
Tubes, Stays and Plates, Bars, Sheets, Valves, &. 
HIGH TENSILE BRONZE.—( ‘ast, Rolled Forged, to 
Admiralty requirements. (Spl) am1z0 
WHITE METALS.—Tempaito, Babbitt’s Plastic, &. 


—— PATENTS ———~ 
CRUIKSHANK & FAIRWEATHER, LTD., 


International Patent Agency, 
62, St. Vincent St., GLA GOW, & 
65-66, Chancery Lane, LONDON. 


British, Foreign & Colonial Patents obtained. 
TRADE MARKS REGISTERED. 
AM219 J 


Handbook Post Free. 
CENTRIFUGALS. 
POTT, CASSELS & WILLIAMSON, 
Motherwell, Scotland. 


See Half Page Advt., June 13th, page 16. 
Am184 
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rea BENNIS 
MACHINE-STOKERS 


oS * 


ED. BENNIS & CO., LTD., 
Little Hulton, Bolton, 
or 28, Victoria Street, S.W. 











METAL SAWING 
MACHINERY 
ENGINEERS 


MACHINES IN USE, 
See Illustrated Advts. last weck and next, 


|BRABY’S WROUGHT STEEL ROOF CUTTERS 


In Extra Long Lengths. 





FREDK. BRABY & CO., LTD., Sc! svcwra! = 
snd Steel Sheet Rolling Mis, GLASGOW. 


Also at LONDON, DEPTFORD, LIVERPOOL, BRISTOL, and FALKIRK. 


Heavy or Light. 


Almost any Section. Supplied. 
Steel Structural Engineers 


Spl am25 














STEEL CASTINGS 





T. SUMMERSON & SONS, L°: 
DARLINGTON. 


HIGH-GRADE 


LONDON :— 


SANCTUARY HOUSE. 
WESTMINSTER, 
S.W. 


(Sp)) 147 
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FURTHER "TAT RO] SUCCESSES 


Shelsley Walsh Open Hill Climb. 


FASTEST TIME. 
Winning M.A.C. Cup. 
The First Car in the World to Cover 100 Miles Within One Hour. 


CLEMENT TALBOT, L 


Promoted by the Midland Automobile Club. 


TALBOT 15 HP. TALBOT 
FIRST ON FORMULA. 
Winning the President's Cup. 


Catalogue on request. 


Automobile Designers & Engineers, 
*Barlby Rd., Ladbroke Grove, London, W. 


























“Wrigleys. 


See Advert. opposite Index, 20-6-3. 














Tel. : 790 Pendleton (ing first). Tel 
3685 Central. fon ime Works, Man 


BARLOW & CHIDLAW, ito, 


Pendleton Gear Works, annua, 


ACCURATE CUT GEARS. 


(For illus. advt. see last and next week’s issues) Q670 


ee 
JOHN HETHERINGTON & SONS, 


wo ae Tool Makers, 
MANCHESTE 


& BORING fits 


het. 5, 6, 7, 8, 9, 10, 12, 14, 16, 18, 20, 
Sich with 4 28 and sett. diameters. 2778 
ina} = two tool rams. Feeds positive, centinuoug 
- - lependent. Controlled from each side of machine. 
Pichon’ —Hatn, Mancuestar. Nat. Tel.—8065 Central. 


CONDENSING 

















WATER COOLING 


THE KLEIN ENGINEERING c°(19°8) Lt 
94,MARKET S™MANCHESTER. 




















Of any Plain or Special 


EXTRUDED BARS 


Section, in Brass, Copper 


Castings, Special Stampings, re 





oe Ml, Magan Bou, Al, 





THE DELTA METAL CO., LTD.,==** Se Werks: Tonson & Binasscane Spl aie? 








BRITISH BUILT. 





BY ROYAL WARRANT 
TO H.M. KING GEORGE V. 


ESTABLISHED 1833. 














EFFICIENCY. 
RELIABILITY. 
SAFETY. 





Passengers, 
Goods and Service, 
by 


Write to 
Hop 4000. 








R. WAYGOOD & CO., Ltd., LONDON, S.E. Telephone: 








J. & E. HALL, L™ 


Makers of CO2 and NH; 


Refrigerating Machines 
Hallford Motor Vehicles 


10, St. Swirntn’s Lang, Lonpon, E.C., and 
DarrrorpD, Kent. Spl am165 





The enormous output of our 
MANZEXL OIL PUMPS 
a A us to or tom MY Tne bulldere ab 4 

comparatively low 


You might as we: have the best. 
t costs you no more 
Send for complete mw... liste to Spl am 210 


BRITISH MANZEL OIL PUMP CO., Carlisle. 
HULSE & CO., L»- 


Ordsal Works, MANCHESTER. 
HIGH-CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. Spl. amiz2 
See Illustrated Advertisement, June 16th, page 19. 


DERMATINE 


Belting. 
Stands Heat, Cold, Damp and Dry Atmospheres. 
Write for List No. 17, to Sole Manufacturers of ee 


DERMATINE Co. »Ltd., Neate St., London, 
Tel. Add.: ‘‘ Dermatine, London.” Tel. No. 31 Hop. er 


Superheater Units Ltd. 


4, Castle Square, SWANSEA. 
Manufacturers of Patent TWO- 
COURSE EXPANDING FLOW 

SUPERHEATERS. G98 





























CRADLEY BOILER CO 


VERTICAL BOILERS 


Cradley Heath, STAFF'S. 


See Illustrated Advt. last and next week. G190 


JOHN STIRK & SONS, 


Machine Tool ES 
HALIFAX. 


For Illustrated Advt. see first issue of month. 


ISHERWOOD SYSTEM 


SHIP CONSTRUCTION 
J. W. ISHERWOOD, * J37s3y*2e"" 


Telegrams: Ishercon, London. 
Agents for Gt. Britain, 8. C. Chambers & Co.,3, King St., L’poo 
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ENGINE 


GOVERNORS 


Accurate. Highly Finished. Reliable 
Write for New List, No. 54. 
H. HOLLINGDRAKE & SON, 
(Estb. 1814), Lrp. 
Waneideereen STOCKPORT. 
Also Castings up to 12 tons. 

















" to L/, frees wy Dh 

Hien less than ~ 20,000 Vit-un-dum- 

Emery,—Corundum and—Carborundum . 

Wheels in Stock for immediate despatch. 

~ Enquiries invited. Estd. 1893.—A. A. T. 
& Co., Vit-un-dum Works, Blackburn. |\ \ 








F. W. BRACKETT & CO., Ltd., 


Colchester. 


VACUUM 
FOR CYANIDE FILTERS. Z118 


STU RTEVANT 











STURTEVANT 


147, Queen Vic 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITY 


OREDCING&EXCAVATING PLANT 


H158¢/ 


becom St 








See our Advt. every fourth week, 


< 
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Greenwood & Batley Grinders. 


The Automatic Traverse Motion giving 34 Changes 
is entirely independent, and permits of any desired 
combination of traverse, speed of work and speed 
of wheel. The reversing dogs can be set to operate 
with precision and the whole mechanism for start- 
ing, stopping, reversing, and changing the traverse, 
is centrally controlled. 


12” by 48” 
12” by 72” 
12” by 96” 
12” by 120" 
16” by 48" 
16" by 72" 
16” by 96" 
16" by 129” 


Greenwood & Batley Grinders are rigid powerful 
machines, capable of removing stock rapidly, and 
grinding straight, taper, or shouldered work with 
precision. Our Grinding.Machine Catalogue. fully 
illustrates and describes ‘the special features of 
their design and construction; and is -sent on 
request. Machines in progress for early delivery. 


Albion Works, Leeds. 

















WINGHES 


For all Purposes. 


ELECTRIC, 


LIGHT FRAMED 
ENGINES 








re 2 
STEAM YACHTS, LAUNCHES, OIL & STEAM 
PINNACES, Etc., wee 
complete with Boilers and a CHAMBERS, SCOTT 
necessary accessories. & CcoO., 
. MOTHERWELL, 
DOUBLE DRUM PILING WINCH. near GLASGOW. X10 





Full particulars on 











F. WIGGINS & SONS. 


Telephone: Avenue 2248. 


application to :— 
FOR INSULATION, stanr-ones, et. 


Ve. 5 Sf | | 5 
fem §€=6W.SISSON & Co, Lro. 
\ _— ipa Engineers, 
Pa - GLOUCESTER, Eng 
Cables—"SISSON, GLOUCESTER, ENGLAND.” FIRST-CLASS AGENTS WANTED. Q7&5 Largest Stock in the World. 














102, 103, & 104, Minories. LONDON. E1705 


























An inconstant Water Feed to Steam Boilers causes waste of fuel, priming, overheating of 
plates, an erratic steam supply, and the loss of efficiency in economisers and superheaters. 


THE “UNIVERSAL” PATENT 


AUTO. BOILER FEEDER 


Maintains an Absolutely Constant Water Level. 





It is sent for One Month’s Trial ON APPROVAL. 


KATER & ANKERSMIT, 52223222". 











34, Fenchurch: Street, LONDON,~E.C. — Gos 
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GWYNNES Liar oxo 


¥S9S3 


“INVINCIBLE” 


CENTRIFUGAL 


CWYNNES L7? oa MAC H N ERY 


. a ) ENCINEERS 
| | LONDON FOR ALL PURPOSES. 


ee 
















































¥SS9 


‘The _ illustration shows | 
“oa the Patent Submersible | 
Electric Motor and Pump, 
designed so that when submerged the 
water has free access to all internal 


parts of the motor. 








33S 


SUPPLIED TO 


THE BRITISH ADMIRALTY, 
THE LIVERPOOL SALVAGE ASSOCIATION, 
THE IDEAL MACHINE FOR USE IN FLOODED OR FiERY MINES AND AND FOREIGN GOVERNMENTS, 


IN ALL INSTALLATIONS WORKING UNDER SIMILAR CONDITIONS. Oe ea 





a * > — ¥ x ™ 
| : ae 4 eee a ose es 
oF, BO ee alee ‘ ‘ « ae . ‘ 
oe. Aas ad j - or Ria os ©. an ed ai , 
= . Pod ne: ees OE See 






































PLATES __ SIEMENS-MARTIN OPEN-HEARTH STEEL. 


FOR 
BOILERS, 
SHIPS, 
BRIDGES, 
















aa a i a le 


From jin. to Gin. thick. 
TO ALL SURVEYS. 








SPECIALITY. 
Soft Welding and Flanging Plates for Furnaces 

















LIMITED. 


| Stewarts ant Lloyds, 11 41, Oswald Ste, GLASGOW? 
)| HUDSWELL, CLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 






Contractors, Ironworks, Collieries, &c. 














All Sizes and to suit any Gauge of Railway. 


Prices, 





Photographs & full Specifications on application. 











Telegrams—Looc, Leedr, Telephone—National 3540 
Codes—A 1, Lieher’s, A BC (4th and 5th Editions). 5A 
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ESTABLISHED 1854. | 
| as 


SMITH BROTHERS « CO. 


(GLASGOW), Ltd.. 


KINNING UPAR, GLASGOW. 

















Q877 
Shi d M hi T | ALTERNATORS. 

ipyar ACHING LOOLS. — | pHansx ovano wre. co, iss, 
SPECIALITIES : eee 

Machines for Punching, Shearing, Bending, Joggling, FORCED DRAUGHT 
Straightening, Planing, Scarfing and Flanging Plates. FURNACES 

Sole Makers ot ARTHUR’S PATENT ROLLER BENDING MACHINE for For ECONOMY, Less Smoke, High Duty. 
Curving Beams or Angles of any Section without distortion. W. K. MELDRUM & Co., 
PATENT HYDRAULIC MACHINES for Shearing Beams and Angles of any | 78, Gt. Bridgewater St. MANCHESTER 
Section without distortion. smi7s_ | London Agents: R. S. PRICE, L.TD., 12, Norfolk 


Street, Strand, London, W.C. 








RCHDALE 


MACHINE 
TOOLS REDUCE COSTS. 


There is economy in buying “ ARCHDALE” Machine 
Tools, because strength, efficiency, simplicity and con- 
venience were never better exemplified than in their design. 


We show herewith our latest ————————————— 


HIGH SPEED ALL-GEARED MILLING MACHINE 


(Patent No. 15639/1912). 
A glance at which will reveal its Rigidity of construct’on 
and capacity for Quick Cutting. Simplicity is another 
marked feature as well as the facilities for Rapid Manipula- 
tion. The patent Automatic Feed Engagement jrovided 
also saves time and minimises the risk of damag: to cutters. 








fii 
— Gas 
















CASTINGS 


FOR ENGINEERS 






UP TO 12 TONS. 


|GEORGE JONES, Limited 


Lionel Street, Birmingham. Q49 


HALL’S PUMPS 


4. P, HALL & SONS, Ld. 


PETERBOROUGH. Q534 
















G86 










For further particulars of above and all other types of ARCHDALE Machines write to 


J. ARCHDALE & Co., Ltd., | <u CUA a! 


Telegrams: “Archdale. Birmincham,” 
AU 

















—<— ; eciaté es. & LEEDS 
TURB ON Enclosed T, DAVIES & SON, 
Fans. west conron, mancnesten 
The Turbon Patent Ring Construction gives CUPOLAS & LADLES. 
Sp eaaneanatnengie. ‘BARKER, SPINK & LEESE, 


Exceptional Strength and Simplicity. Specialities— 
TURRET, CAPSTAN and NUT 
FACING LATHES. Q86 


THE TURBON PATENT FAN CO., LTD, 2222--iscemeteoe 
LLANELLY. SOUTH WALES. STIRLING! 

BOILER: 

WATER SUPPLIES = 


mee ARTESIAN WELLS | macraqwacnene supazaron 


























For City Offices, Hotels, Laundries, 
Gentlemen’s Private Houses and Estates, 
Tanneries, Nurseries, Breweries, &c. &c. 


Makers or WELL BORING TOOLS & TUBES |B:3UUR SHIM Scan TeAy 


For Testing Ground, Prospecting for 
Minerals, Trial Holes from 3Oft. to 1000ft. 96 SAVING. 


RAPID MAGNETTING MACHINE Co. La , 
CRESCENT, BIRMINGHAM. Q763 





IN RADIATION MOST PROFITABLE. 
— 2 © ie of © ©) © 2) 2) “Eee - 9 4 ote 


DEEP WELL PUMPS. |= 


EXPORT TRADE TO ALL PARTS OF THE WORLD. 








Complete Boring Plants & Pumping Plants Let on Hire The STEAM CYLINDER LUBRICATOR Co., Ld. 


Gordor Works, Lower Broughton, bisbiettester 








CONTRACTORS’ & DIAPHRAGM PUMP MAKERS. seiiaeish ibid alah Reeniiaatly 

AEE OER a @, | PATENT MECHANICAL & other 

yi Lames eS ntact ool SIGHT FEED LUBRICATORS. 
Upper Ground St. : 

memeor eymanovine arenan orcs. RL RIGHARDS & GO, "raat'ss"| Siamttee, MmancaTOns 


Gsin. Diameter, 200ft. Deep, flowing at 12.000 Galions per Hou-, 
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LOCOMOTIVES DESIGNED 


To meet the special condi- 
tions of traffic in any part 
of the world. 





EXPERT ADVICE 


On all matters relating to 
locomotive engineering, 
both as regards mainten- 
ance and renewals. 








NEWTONLE-WILIws, LANCE €SHIRE 
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Our 16ir. Stroke Machine, 


J. BUTLER & 


“‘BUTLER, HALIFAX," Q242 


Telegrams: 


You may buy 
cheaper - - 


Perfection costs 
money, and we go 
for perfection re- 
gardiess of cost. 


You may pay 
more - - - 


Our Design is unique 
and we are out for 
business | | 


Ir you are interested 
write for our Cata- 
logue. 


Sizes made 8Bin. to 
26'n. stroke. 
VICTORIA IRONWORKS, 
HALIFAX. 


The‘AUSTIN’ RING OILING PLUMMER BLOCK 


The cheapest efficient Self-oiling Plummer Block on 
the market. 





lustrated 
Catalogue Free. 
: Home and 
Export Trade. 


Govan Shafting Co, ‘Summerton Ri. Govan, Glasgow 
Sugar Refining 
Machinery. 


BLAKE, BARCLAY & CO., 


Greenock, N.B. am th 








LANCASHIRE CORNISH& MULTITUBULAR 


BOILERS 


WM. WILSON and CoO., 
Lilybank Boiler Works, Glaszow. 


The COIL CLUTCH CO., Lta., 
Pheenix Works, Johnstone, Scotland. 
Manufacturers of 


COIL FRICTION CLUTCHES 
for all Purposes, Powers, and Speeds. 


Quotation and Designs supplied on snus 
receiving particulars of application. 


See Illustrated Advertisement last & next week 


D. & J. TULLIS, Ltd., 


Machine Tool Makers, CLYDEBANK, N.B. 
6tt. High-Speed Central- Thrust 
RADIAL DRILLING MACHINE. 


See our Illustrated Advert 


GOVERNORS BRASS 


(Pickering CASTINGS 
Type). OF « SQXy of eve ever 
sul67 Ahh AEB sO = 
Ay GLASGO w. 2S ¥ 
Tel. Add.: Governors, Glasgow. 


THE MOTHERWELL BRIDGE CO. 


b. 
BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
Struetural Work, Hydraulic Pressed Floorinx 


Teaee MOTHERWELL, N.B. ‘5 7. 
London Office : 82, Victoria St., Westminster, S.W. 
See illustrated advt. last and next week. sm: 


‘G 


Brownlie & Murray, Ltd. 
Structural Engineers, 


POSSILPARK, GLASGOW. 


See Illustrated Advertisement last and next 
week. emit 











t June 20issue. svl% 























JOHN GIBBS 2 & SONS 
“PEERLESS” 


Blower & Exhaus! 
FANS and you will NOT 
be disappointed 
SEND FOR ee a 


724, Duke 
foment al Q725 
For iarge advt. see next week 











BURDON’S oi“ac: FURNACES 


OIL GAS PRODUCERS. 


BEST tor ALL PURPOSES. Absolutely Smokeless. 
M136 
Burdon’s Furnace Works, BELLSHILL, N.8. 





ORR, WATT & CO., 


Stee! Structural Engineers, up, 


ROOF AND BRIDGE BUILDERS. 


PB ne Pressed Steel be Flooring 
oad and Railway Bridges, Buildings. &«. 

canamnnaniiee BRIDGE WORKS, Carlin, 

MOTHERWELL, Scotland 








[THOMAS SHANKS * °°. S. 
Johnstone, qoor 


roR NE 
acs 
aay ggg hla 
ye sul60 LAST & NEXT WEER’S ISSUF. 


amc 


trade STANLEY “ar«. 


Drawing Instruments 
OF THE HIGHEST CLASS. 


W. F. STANLEY & C€O., Lid. 

















Telephone No 216, 


286, High Holborn W.C, 
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EAST FERRY ROAD 
ENGINEERING WORKS CO., LTD. 


MILLWALL, LONDON, E 
Hydraulic & Gensral Engineers, & Ironfounders. 


See our illustrated advert. in last and neat week's issues. 
Telegrams: HYDROSTATIO, LONDON. B302 








STEVENSONS, 
PRESTON. we WIRES 
IRON AND STEEL WELDERS 
CASTING LADLES. 
matcwigetmacy| : LEEDS 


TELEPHONE 


3195 
NATIONAL 











Water Softeners 
. Oil Eliminators 


APPLY TO 
THE HARRIS PATENT . & eee 


FILTER (1910), Ltd. 
(Established 1893). 8m 196 


2%, Grainger St. West, Neweastle-on-Tyne 


GRAIG & DONALD, LOD. 


JOHNSTONE, near GLASGOW. 














CLAYTON SONS Part 





LTTDS 


SEE OUR 
PATENT : 
COUPLING : 
JOINT 
BEFORE 
SPECIFYING 


WELDED STEEL BRIDGE PIPES. 
LEICESTER CORPORATION WATERWORKS PIPE LINE. 


WELDED &RIVETTED STEEL | 
MAINS FOR WATER WORKS &_ | 











MACHINE. TOOLS 


for Sper, | ~— ye eS ae 
i next week’s issues 


FOR ALL TRADES. 








MALLEABLE IRON CASTINGS 


We will please you with Price and Quality and will give a Guaranteed time for Delivery. sx 


(SEND US YOUR. PATTERNS.) 








T. HACKETT & SONS, wwifitine tanutcturers, WEST BROMWICH, STAFFS. 











FA CHANS 





| a 


tee Boiler, Wagon & Ensinering 


COMPANY, LiMiTED, DARLINGTON. 
Boilers, Wagons, Wheels & Axles. 


See illus. advt. last and next week 
















sul75 
W. D. M’KENDRICK & CO., 
Engineers, 
MOTHERWELL, N.B. 


HIGH-SPEED DRILLING MACHINES 


FoR 
BOILER AND GIRDER WORK. x20 
See Illustrated Advt. in issue of May 23rd. 





Manufactured by 








G146 






FLEXIBLE METAL TUBING 


FOR ALL PURPOSES. 


at 


Contractors to the British Admiralty and War Office. 





THE INTERLOCK METAL HOSE CO., 


River Park Road, Wood Green, LONDON, N. [) 











VACUUM BRAKE EJECTORS 


amameenae oh PATENT.) 


SIMPLICITY. RELIABILITY. 










Interchangeable with Existing Types. 









DAVIES & METCALFE, Ltd. 


ROMILEY, near 'MANCH ESTER. 


. Roualley. Telephone 219 


Q403 


Telegram EXUA y Address Romiley, G.C. & M. Rly. 


LOW RUNNING COSTS. LOW STEAM CONSUMPTION. 


London Office: 


ELECTRIC, STEAM, & HAND 


CRANES 


OF ALL TYPES. 








ISLES LIMITED, 


STANNINGLEY, LEEDS. 









E. C. Amos, M.I. Mech. E., 
22, Martin’s Lane, 
Cannon Street, E.C. 





Telegrams ‘‘ Isles, Stanningley. 
Telephone: 45 Stanningley, 
Code: A BC, 5th Ed, 






X1756 

















DICKINSON MACHINE TOOL i) 


..g@ DEVONSHIRE WORKS. KEIGHLEY. ‘>. 


ORDINARY AND SPECIAL TOOLS *% TEXTILE MACHINE MAKERS. 
Complete Plants for Railway and Ironworks and Forge Machinery. 
SHIPBUILDERS’ & BOILERMAKERS’ TOOLS. 
Complete Ordnance Plants. ~D595 
Saeguene~" Ordnance, winch Telephone No. 319. Cables—A BC Code, 5th Edition. 
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HORNSBY 


GAS ENGINES & PLANTS 


ALSO CRUDE OIL AND PETROL ENGINES. 
RICHARD HORNSBY & SONS, LTD., GRANTHAM. 


LONDON: HORNSBY HOUSE, 75b, QUEEN VICTORIA STREET, E.C. GLASGOW: 173, St. Vincent Street. DUBLIN: 24, Lower Ormond Quay. 
MONTREAL: 212, McGill Street. MELBOURNE: Bourke Street. SYDNEY: Barrack Street. BRISBANE: Queen Street. 11343 


DREDGERS 


Up to the Largest Dimensions 
and of any Output. 

















— 











FLOATING CRANES. 
COAL BUNKERING VESSELS. 


DEPT. D.—DIESEL MOTORS OF ANY CAPACITY. 


Telegrams: “ ASMULDERS, SCHIEDAM.” 
Codes: ABC (4th & 5th Ed.); Engineering; Western Union. 











Sea-going Bucket Dredger “Adelaide” for dredging stiff clay, built 


to the order of the South Australian Government. 
Apply to: 


WERE GUSTO, 


Firma A. F. Srmulders, 


SCHIEDAM (HOLLAND). 


Sole Agency for the United Kingdom:—ANDERSON RODGER, 36, Victoria Street, Westminster, London, S.W. 


] Pi. a) 
BROS \ a 
ULL& LONDON. vs Ae 
U 


SMITH & COVENTRY, crv. 
MANCHESTER. 


BORING & TURNING MILLS 


From 20 inches to 23 feet. 
HIGH SPEEDS. POSITIVE FEED WITH 
INSTANTANEOUS CHANGES. 
MOTOR OR CONE DRIVE. 


H1579 

















ALSO BUILD TO ORDER AND STOCK— 


Vertical and Radial Drilling and Tapping Machines. Stud Lathes. 
Milling Machines of all types. 
Bevel Wheel Cutting Machines, including the Robey-Smith and Bilgram. 


Knowles’ Keyseating Machines. Slot Drilling Machines. 
Lathes, Planing, Shaping, and Slotting Machines. 
Side Planing Machines. Brass Finishers’ Lathes. 





Peara’s Lightning Tappers. Twist Drills, Milling Cutters, &c. &c. 


THE ILLUSTRATION REPRESENTS THE 20in. MILI. Za 
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A. & J. MAIN & 60, LIMITED. “ARROL'S Gia & oe, a. 


































DESIGNS, ESTIMATES & ig K , RL GE ON U SEPARATE DEPARTMENT Xo, 
(xy CATALOGUES ON APPLICATION rhe KTS FOR LIGHT ROOFING, FENCING &€. %, 
0 
a 4 
we tay, 
‘Y My 
> : 7, = nee wy CALCUTTA. See En Aik inant! ea é 4 
eg ae a pus.in. Se MY) Fa a Kop 
ge %& ——— See B= MANCHESTER. a of Sabot i co, 
ge” SS ee «CAPE TOWN. Siegen = = = 5 Uy. 
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OFFICES :—LONDON : 31, Budge Row, E.C. GLASGOW: Clydesdale Ironworks, Possilpark 


JOHN BROWN & CO.. Ld. 


Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, Westminster, S.W. 
BUILDERS OF PASSENGER & CARGO STEAMERS, 
And Specially of First-class High-speed Ocean Steamers, up to the Largest Size and Power. 


WARSHIPS OF ALL TYPES. 


BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
4S BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


Manufacturers of ARMOUR PLATES. 

















ATLAS SELF-HARD STEEL FOR HIGH- SPEED MACHINES. 


Largest Sizes of Cranks and Straight Shafting, Hydraulic eeanaet, Solid or Hollow, Rough Machined or Finished Lolier 
Flue and other Marine Specialities. Railway Material. Steel Castings. Foundry and Forge Pig tron. F647 


B. & S. MASSEY, L*’ mancuester. 
PATENT FRICTION DROP STAMPS. 


THE 
MOST ECONOMICAL 
AND EFFICIENT 
POWER-DRIVEN STAMPS 











Also Makers or 


STEAM STAMPS WITH PATENT 
EXPANSION VALVE GEAR. 


STEAM HAMMERS. 
PATENT PNEUMATIC POWER 





POSSESS A HAMMEXS. 
REMARKABLY SENSITIVE BAND SAWS FOR METALS. 
CONTROL. &c. &c. 
- LONDON OFFICE—St. Stephen’s House, Westminster, S.W. GLASGOW OFFICE—74, York Street BELFAST OFFICE—93, Ann Street 
CARDIFF OFFICE—Princes Chambers. PARIS OFFICE for France and Belgium—COPE and SIMON, 13, Rue Perdonnet, Paris, 
GENOA OFFICE for Italy—EMILIO CLAVARINO. 33, Via XX.. Settembre. X1R76 








—e TOMEY & SONS, LTD. 


“EUREKA ”’ 


PATENT Telegraphic 
TELESCOPIC itdiattdadl Address— 
istablis 
GAUGE 1853. “TOMEY, 
GLASS BIRMING- 
HAM’ 
PROTECTORS 


Supplied for over half a century to the principal Railway and Steamship Companies and Jingineering Firms of the world, and ado pted 
in His Majesty’s and principal Foreign Navies of the world. 


Also Patentees and Makers of the Enamelled and Red Stripe Gauge Glasses and the New S.H.P. Gauge Glass. 
and Glass Tubing of every description. 


otiee- CATHERINE STREET, ASTON, BIRMINGHAM. 


Circular Pattern Square Pattern. London Warehouse & Showrooms-5. EXCHANGE PARADE, SOUTHWARK’ STREET 3S.E Wise 
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SIEMENS OPEN HEARTH PROCESS ONLY. 

BARS, ANGLES, CHANNELS, ZEDS, &c. 
y ALSO REELED AND DOUBLE REELED BARS FOR SHAFTING AND STAYS. 
Gy 9 





SHIP & BRIDGE BRAND. 
HIGH TENSILE. 


BOILER BRAND. 
HIGH TENSILE. 


STEEL PLATES 


HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British Corporation. 




















ty NICKEL STEEL, as supplied to British and Foreign Admiralties. am36 
DAVID COLVILLE & SONS, Lo. 
DALZELL STEEL & IRON WORKS, SPEGIALITY BOILER PLATES. 
) BOILER BRAND. MOTHERWELL. SHIP & BRIDGE BRAND. 
; THE 
t; 
’ 
Dso STATIONARY TYPE. PORTABLE TYPE. 
cca For Crude Oil ... ... 15 to 120 B.H.P. | For Crude Oil . 161030 CIP. 
| For Refined Petroleum 2% to 75 B.H.P. For Refined Petroleum 23 to 26 B.H.P. 
»B No Lamp required except for starting. 


Starts in & Minutes. 
Ne external flame when working. 


BRANCHES : 


LONDON - 81, CANNON STREET, E.C. 


Telegrams - + + + Engimanu, London. 
Telephone - - - - No.3144 Central. 
ADELAIDE .. .. .. 61-68, Hindley Street 
ALEXANDRIA .. .. Rue de la Gare du Caire 
AMSTERDAM .. .. Spuistraat 6 and 8 
ANTWERP .. .. .. 33, Rue des Peignes 
ROMBAY.. .. .. -. Marshall's Buildings,Ballard Rd. 
RUDA PEST .. VI Gyar-uteza, 5 
BUENOS AIRES « "; 383 Galle Peru 335 
CAIRO .. .. .. .. Bue Bab-el-Hadeed 
CALCUTTA . 99, Clive Street and 25, Strand 
CHRISTCHURCH, 'N. z. South Belt 
i at OW os 28, Graham Square 
.. Dickies Warehouse, 8’th Deck St 
i COE TANTINOPLE- Grand Rue Mahmoudie, No. 
‘e GALATA 142-146 
j EAST LONDON waves 
t AFRICA).. .. .. Cambridge Street 
‘ GERALDTON, W.A. .. Marine Terrace 
E MELBOURNE... .. 585 Bourke Street 
f MILAN .. .. .. .. Via Palermo 8-10 
PARIS... .. -. ++ 28, Boul. toad Hopital 
; 7 Bent 8 
ip THE HAGUE vo eal 26, Yorhaltenas 
TORONTO .. .. -- Corner King and Simcoe 
47 ; TUNIS .. .. .. «. 109, Rue de Portugal 
— t ESTIMATES & FULL PARTICULARS POST FREE. 


Ee tone oes Stamford. A1962 
ephone—307, 308 (two lines). 
Codes und “bern A 1A go (4th rs 5th Editions). 





FROM PHOTO. OF 14 B.H.P. ENGINE. 


. | BLACKSTONE & cO., LD., Stamford, Eng. 


‘| WELDED TUBES :.: «.. 


-_ FOR MINING, GAS & WATER MAINS, &c. 


EDWIN LEWIS & SONS, 


Tube Wrorks, W Pr London Offices—i43, CANNON ‘STREET, E.C. 
OLYERHAM ON, STAFFORDSHIRE. LIVERPOOL WAREHOUSE—S8, South John Street. C1375 


Telegraphic Address—LEWIS, WOLVERHAMPTON. Telephone—No. 15 Wolverhampton. 


ESTABLISHED 1777. DREDGERS and 
DIL MILLS, rose.vowssarttiomrson, PREDGERS an 


MARINE SALVAGE 
PUMPING ENGINE. 





































** BON-ACCORD” 


CENTRIFUGAL PUMPS 


Marine and Land Types for all Duties. 









COUPLED DIRECT TO OIL ENGINES. 













COMPLETE SALVAGE PLANTS. x100 


DRYSDALE & co, Ltd., Yoker, GLASGOW. 
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MINING | 
| MACHINERY 


ORE and ROCK BREAKERS, ROLLS, STAMPS, Shoes, and Dies of Special Krupp Steel. 
KRUPP BALL MILLS for Dry and Wet Crushing Ores, CHILIAN MILLS (Edge Runners), 


TUBE MILLS FOR WET GRINDING. 


| AMALGAMATION, CONCENTRATION AND CYANIDE PLANT. 
Ulirich’s Patent Electro-Magnetic Dry & Wet Separator for Strongly & Feebly Magnetic Ores. 


COMPLETE INSTALLATIONS for the TREATMENT of ORES 


OF ANY KIND. 









































Plant for the Metallurgical Treatment of Ores. 
Extensive Experimental Station for Crushing and Dressing Ores at the Works. 


FRIED. KRUPP A.-G. GRUSONWERK 


MAGDEBURG-BUCKAU. 


AGENTS. 


For Great Britain and Ireland: W. STAMM, 25, College Hill, Cannon Street, LONDON, E.C. 
>» Canada: JAS. W. PYKE & CO., Ltd., 232, St. James Street, MONTREAL. 
,, United States: THOS. PROSSER & SON, 15, Gold Street, NEW YORK. 
,, Mexico: GUILLERMO BACH, FyCia, S.e.C., a MEXICO (City). 


, Australia: NOYES BROS. (MELBOURNE) PROP. 499-501, Bourke St., MELBOURNE and 
G.P.0. 158, PERTH ; and NOYES BROS. (SYDNEY). finde 115, Clarence St, SYDNEY, N.S.W. 


;> Transvaal: UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG. 
»» Rhodesia: WM. PHILIPPI & CO., UMTALI and SALISBURY. D346 
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GRIDLEY 
PATENT AUTOMATIC TURRET LATHE 


THE GRIDLEY AUTOMATIC TURRET LATHE will handle work fully twice 
as long as is within the capacity of the ordinary Turret Lathe, and turn it out in 
less time. 


The tools are not held inthe turret by the shank, but are fastened to the 
faces of the slides, and by placing two or more tools, one back of the other, 
one operation of the turret slide will accomplish the same work as would 
require two or three movements on other machines. 





2iin SINGLE SPINDLE GRIDLEY AUTOMATIC (Back View.) 


The GRIDLEY AUTOMATICS are more accurate, because the tools do not 
overhang; more efficient, because of their superior accommodation for special 








tools, their higher speeds, coarser feed and greater rigidity. 


These machines are made in four sizes, for bars 2tin., 34in., and 4}in. diameter ; 
maximum stock feed, 12in.; maximum length turned with roller steady turner, 12in. 





Gridley Catalogue with full particulars sent on application. 


2iin. SINGLE SPINDLE GRIDLEY AUTOMATIC (Front View: 


“wy CRAVEN BROTHERS LTD. 


VAUXHALL WORKS, OSBORNE STREET, MANCHESTER. For Grssa Bouts America. 
MANNING, MAXWELL & MOORE, Sales Agents, New York, Philadelphia, Pittsburg, Cleveland, Chicago, and St. Louis, 
M. KOYEMANN, Charlottenstrasse 121, Dusseldorf, Germany, Holland, Belgium, Switzerland, and Austria-Hungary, Qa? 





— 
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=. TEMG Ds 


“ON APPROVS BBE aa) Rh aay aa eal | 


ILLUSTRATED BOOKLET ON “THE LANCASTER” Specialities—Spiral Spring, Serpent Coil, and Patent Limit Rings. 
.T.M. X1110 


APPLICATION. 














TELEGRAMS : 


“ PISTONS, 


Manchester.”’ 





First Orders 

















BOLLING « LOWE, .~°%20') =<. 


Engineers and Merchants (*°""Eiiceusnea 1627.) codes Used ABC, Ai, and Engineering Telegraph 
Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign Governments = 
PLANS AND ESTIMATES ™ © oc. os : 
zt MACHINERY, TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING & CONTRACTORS’ PLANT 
A Stocks ot New and Slightly Defectiwe Rails. U1891 Zz 








A. BORSIG, 


4-6-0 LOCOMOTIVE London, and Johannesburg, S.A. 
with SUPERHEATER Works: TEGEL, BERLIN. 


LOCOMOTIVES 


for RIO GRANDE DO 
SUL, BRAZIL 


Sole British Representative : 
E. C. AMOS, M.lI. Mech. E. 
Consulting Engineer, 
22, MARTIN’S LANE, CANNON STREET, 


LONDON, E.C. 
D569 


Send for Catalogue 144/A. 











NORTH EASTERN MARINE ENGINEERING CO., LTD., 




















: ENGINEERS, BOILERMAKERS, & REPAIRERS. 

LICENSEES FOR THE MANUFACTURE AND FITTING OF -SCHMIDT SUPERBEATERS TO MARINE BOILERS. 

; axoon OFFIC: .c, NORTHUMBERLAND WORKS, re='gesenecs 

isco hcmarss | y The~an seems severemeseithds’ (iguadem ctiavee 

: — Mater Mrcat,| SUNDERLAND WORKS, oniesnaasb™e 4 Stroke 
Telephone No, 1900 Central @ ines. “Telegraphic Address: NEWS, SUNDERLAND. Cycle Type. sz 








JOHN — McNEIL az CO., 


Specialists in 


SUGAR & RICE 
MACHINERY 


Colonial Iron Works, GOVAN, 
GLASGOW. 


Tel. Address: Colonial, Glasgow. 


Codes used—ABC (4th and 5th Ed.), Al, Lieber, Engineering 
Tele. (Ist and 2nd Ed.), Private. M1K 
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ESTABLISHED 1852. 
Telegrams: “BELLISS, BIRMINGHAM.” BELLISS AND MORCGOM LIMITED, London Office 8, VICTORIA ST., sw, 


BIRMINGHAM. 


‘BELLISS SELF-LUBRICATING ENGINES 


CONDENSING PLANTS, 
AIR COMPRESSORS, 


STEAM TURBINES, &. 


ELECTRIC POWER, LICHTINC, MILL DRIVING 
AND OTHER PURPOSES. 


Over 5000 Engines built, representing more than 1,000,000 B.H.P 











RECIPROCATOR AND EXHAUST STEAM TURBINE COMBINATION 
AT DARLINGTON CORPORATION ELECTRICITY WORKS. 

















Ungeared Travelling 
Trolley. 


Geared Travelling Trolley. 


4 ton to 10 tons. } ton to 5 tons. 












































Chain-Blocks. 
| J Travelling Chain 
Blocks. 
Top Flange of Girde Travelling Crabs. 


UNCONDITIONAL OFFER. 
‘“Maxim” and “Victoria” worm and spur-geared Chain-Blocks 


Travelling Block. will be sent on approval to ed user at und own eee 


” ‘SPUR. GEARED 


4 ton to 10 tons. 
UPWARDS OF 150,000 “WORM,” & 
—— BLOCKS SOLD IN ABOUT 20 YEARS. 
WRITE FOR NEW RAMBTRATED ve AND ) Cees. 


6 cwt. to 10 tons. 








Worm Geared 
Chain Block. 
§ ton to 2 tons. 

















The framework of the various apparatus shown above is in every case ‘composed of 


IMP ORTANT.— ©” WROUGHT STEEL PLATES and FORGINGS. The Chain is guaranteed best, best, best quality 
special finish. The Hand-chain Wheels are of CAST-STEEL and the brake is self-acting and sustains the load at any height. 


When you buy a 1 ton ‘‘ Worm"’ or ‘ Spur-Geared"’ Block it is tested with a load of 1} tons, 
BUT SOLD AS A 1 TON BLOCK. 


‘one ps saan q. G O D a R EY, 
Orders Executed same day r : 
as received. 


CONTRACTORS TO H.M. GOVERNMENT. 
Engineer, LOUGHBOROUGH, Leicestershire. Gs 















Worm Geared Biock with Stee! Plate Telegrams : “Miedo, Lous Loughborough.” 


Chain. 10 to 124 Tons. 


THE REES ROTURBO MFG. Go, Lro. 


HYDRAULIC, ELECTRICAL & GENERAL ENGINEERS, WOLVERHAMPTON. 


DYNAMOS. MOTORS. 


ROTARY 
JET CONDENSERS. 


AIR. & VACUUM 
PUMPS. 


LONDON /f RFOLK HOUSE, 
D217 OFFICE : { victoria EMBANKMENT, W.C. 














REES ROTURBO 


ROTARY 
PRESSURE CHAMBER 


PUMP. 


A Self-Regulating Centrifugal. 


PATENTED 
THROUGHOUT THE WORLD. 











ON ADMIRALTY, WAR, 


INDIA, and COLONIAL OFFICE LISTS Group 


ci Mvtor-Driven Bilge Pumps. 
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MORE HAULAGE EFFICIENCY. 


LOCOMOTIVE FEATURES. 
The Buffalo Pitts Road Locomotives built in two sizes :—Rated 20 H.P., brake test 70; rated 26 H.P., brake 
test 100. All steel gears, encased to eliminate dust, mud and sand. Two road speeds. High-pressure boiler, 
giving high power with no excessive weight. Traction mounting so constructed that no bolt from traction part 
of engine enters water part of boiler. Traction wheels extra heavy steel, having flat cleats which taper to the 
inner edge to fit the crown of the road. Cleats removable so locomotive can be used as a roller. Equipment 
furnished for plowing-hauling or stationary power. 


GAn_ ZESATUBES. 

The Buffalo Pitts Cars have a heavy steel frame, steel wheels fitted with phosphor 
bronze removable bushings, steel axles, arranged to carry the load close to the wheel 
hub. They run in either direction without turning around. To reverse the train 
simply throw the lever between each car. They follow the engine around the sharpest 
curves and can be reversed and backed around any curve. Built in bodies as ilJus- 
trated; also flat bodies. Can be used with tractors, motor trucks or teams. The 
greatest time saver of the age. 































Buffalo Pitts Company, 


BUFFALO, NY, U.S.A. 


OLDEST MANUFACTURERS OF 
HAULING ee in AMERICA 


ro | 








Catailcgue Free. G173 Agents W 














Highfields Works, 


THOMAS PERRY & SON, LTD., S2a'cam 


CHILLED AND GRAIN ROLLS 
Steam, Blowing, &Pumping Engines 
MACHINE-MADE WHEELS. 
SHEARING MACHINES for Plates, Blooms, & 


Castings of every description. 
ROLLING MILI MACHINERY. Telegraphic Address: PERRY, BILSTON. 


























MOTOR DRIVEN LIFTERS “°° 2x2 “28S:cas 


BRETT'S PATENT. 


illustration shows Lifters for 25, 8, 16 cwt. Battery. HAMMERS RAISED BY 
EFFICIENT, ECONOMICAL RELIABLE. CONTROL BY HAND LEWER. METAL CLUTCHES WHICH 
NO DRIWVWVING BELTS. ARE KEPT LUBRICATED. 


Particulars Sent on Request. 


BRETT'S PATENT LIFTER CoO., LTD., COVENTRY. ENG. 


THE “SUCKLING” WATER-TUBE BOILER 


FOR ALL PURPOSES. (PATENTED). 


THE BEST, MOST UP-TO-DATE and SAFEST STEAM 
GENERATOR ON THE MARKET. 


Can be fired with coal, wood, oil, megasse, rice straw, or other fuel. The waste heat from furnaces, coke ovens, etc., 
can also be utilised for raising steam in these boilers. 
Specially suitable for Export and transport over difficult roads, thus greatly reducing the cost of freight and inland carriage. 
Constructed entirely of wrought steel and with the highest class of materials and workmanship. 


A Quick-Steaming Plant at Moderate Cost. 


MOST ECONOMICAL—DURABLE & RELIABLE—SIMPLE in DESIGN & CONSTRUCTION 


Easily erected and managed by unskilled labour—readily cleaned both inside and outside without disturbing the brickwork 
or setting. Only two Manhole Joints have to be broken for thorough Cleaning and Inspection. All parts circular in 
form—no stays. All tubes are vertical, easily removed or replaced without disturbing the adjoining ones. 


OCCUPIES SMALL SPACE—LIGHT IN WEIGHT.  ““™<tous Beveat Orders Received Testity 
gc rn to— Messrs. THOMAS BEELEY & SON, Ltd., 


HYDE, mear MANCHESTER, ENGLAND. 
Telegrams BEELEY, HYDE Codes: ABO 5th; Al, Liebers’ and Private. 
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ROLLING STOCK 














FOR 
PORTABLE AND LIGHT 
RAILWAYS. 
STRENGTH & DURABILITY 





are the salient points of 
all our Rolling Stock and 
Plant. Although we keep 
the price as low as possible, 
we never do this at the 
expense of quality. 


When next you require 
Tipping Wagons, Mining 
Hutches, Hopper Wagons, 
Tank Wagons, &c., ask us 
to quote. It will pay you. 


DICK, KERR 


& CO., LIMITED. 


HEAD OFFICE: 
ABCHURCH YARD, CANNON ST., LONDON, 
E.C. 
















BRANCH OFFICES: 
Manchester, Cardiff, Newcastle, Glasgow, Tokyo, 
Johannesburg, Sydney, Buencs Aires, Rio de Janeiro, &c. 



































GEORGE CRADOCK & CO., LTD., 


Registered 


WAKEFIELD, 
ENGLAND. 


Trade Mark. 





Trade Mark 


Wire Ropes 


of EVERY DESCRIPTION. 
HIGH-CLASS MINING AND SPECIAL ALLOY STEELS. 


LONDON OFFICE: 7, East India Avenue, E.C. 


BRANCHES, with Large Stocks of Wire Ropes always on 
hand, in JOHANNESBURG, SOUTH 
AFRICA; SYDNEY, AUSTRALIA ; 
AND CALCUTTA, INDIA. 


Codes used: ABC, 4th & Sth Editions; Al, 





Telegrams: Cradock, Wakefield. 





= 
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PHOTO OF BATES’ PATENT SEMI-Dit SEL CRUDE OIL ENGINE. 
16 TO 100 6. H. P. 


ALSO 


BATES’ GAS ENGINES & SUCTION | 
GAS PLANTS. 


THOUSANDS AT WORK IN ALL PARTS OF THE WORLD. 
WRITE FOR CATALOGUE. 


W. J. BATES « CO., 


LTD., 
VICTORIA !IRONWORKS, 


DENTON, tance. 


HIGHEST AWARDS. 


ESTAB. 1897. 




















Telephone: No. 26 Wakefield. A1843 Engineering, Broomhalls; & our own. 





MINING 


EXPLOSIVES 


BEST QUALITY ONLY. = 


DYNAMITE. 
CELICNITE. 
CELATINE DYNAMITE. < 
BLASTING CELATINE "og 
CHEDDITE. GUNPOWDER. 


(Does not Freeze or Exude.) (Of Every Deseription.) 








| Curtis's & Harvey’s Electric Detonators 
| and Fuses are confidently recommended. 


Head’ Office: 


GURTIS'S & HARVEY, . 


CANNON STREET HOUSE, LONDON, E.C. 


Cablegrams: CURHAR, LONDON. 
Codes: ABC, Ai, and Western Union. 


Telegrams: CURTISS-CANNON, LONDON. 
Telephone : 3680 (3 lines) City. 


Agencies in all parts of the United Kingdom, Australasia, Canada, 
India, South Africa, South America, China, Japan, &c. &c. a 
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— | INCH BORE— 
HOLLOW MANDREL 


9 INCH CENTRE LATHE. 





The unusually large hole through the Mandrel enables this lathe to undertake 
exceptionally long work, which on any other lathe of the same dimensions 
would be impossible. Users in places where the one lathe is expected to undertake 
a wide range of work will find this tool of great service; although rated as a 
Yin. centre lathe, it will tackle work that would in the ordinary way be given to 


lathes of 15in. centres. 


The Drummond type of gap-bed enables the largest work that can be run in the 
gap to be machined without overhang of tool or saddle. 


Full Particulars of this Lathe sent on application. 


DRUMMOND BROS., 


RHIDE WORKS, GUILDFORD, SURREY. 


LTD. 









































“ KEITH-BLACKMAN” 
HIGH-PRESSURE BLOWERS, 


FOR 


FORGE BLOWING, 
CUPOLA BLOWING, 
FURNACE BLAST. 

















COMPACT AND EFFICIENT. 


JAMES KEITH & BLACKMAN 6O., LTD. 


27, Farringdon Avenue, LONDON. D46 





And at MANCHESTER, LEEDS, BIRMINGHAM, GLASGOW, NEWCASTLE, &c. 








































MeO a bn it ee - 
fared <= | WAREHOUSE 
CRANES 
ELECTRICALLY OPERATED. 
“TRIUMPH” “DELUGE” 









TURBINE AND CENTRIFUGAL 
PUMPS. 


GLAYTON & SHUTTLEWORTH, LTD., 





D268 











91, SOSA ATREET, LINCOLN, ENGLAND. 











HOLT & WILLETTS, 


CRADLEY HEATH. 
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A Good Head 


is always a great advantage, but especially so on a 


Screwing Machine. 

The Patent Die Head fitted to Heap’s Screwing Machines is the most simple and only 
mechanical Head on the market. Springs with their attendant troubles do not enter 
into its construction in any way, and it is guaranteed to produce perfectly parallel 
and uniform threads. 

A few other features. 
Hand and Automatic Releasing Motion. Spindle Head for every size. 
Automatic Closing Device. Bronze Bushes to Main Bearings. 
Die Adjustment whilst in motion. Trough for catching lubricant, &c. 


Catalogue free on request. 


PARE yon one Joshua Heap & Co., Ltd. 


ASHTON-UNDER: ti ENGLAND. 
































GOVERNORS 


FOR ENGINES AND TURBINES OF ALL TYPES. 





PERFECT SPEED REGULATION 
WITHOUT HUNTING. 


THE MONOVEL GOVERNOR CO, 


WHITEHEAD IMPROVED 
CHORLTON-WHITEHEAD CAS IRE. 797 
ENCLOSED TYPE GOVERNOR. BURY, LAN Hw OPEN TYPE GOVERNOR 


SOLE LICENSEES, 





























AVONSIDE 
ENGINE CO., itp. 


BRISTOL, Eng. 


LOCOMOTIVES for every variety 
of Work and Gauge. 


Code : Sth Edition, ABC. * Loco, Bristol. 90 Fishponds. 








———— 


Telegraphic Addrese—BRAKE, MANCHESTER GRESHAWMS PATENT No. 618 Central 


Largest 
Hot Water ae 
Injectors — 
Makers of 
for Injectors 
, in the 
dealing with water Kingdom. 
up to 140 deg. 
Every 
with Class of 
Injector 
180 Ib. pressure. Made. 


GRESHAM & CRAVEN, LTD., MANCHESTER. 


Lemdon Offiee’ 110, Canmmonm Sérveet, E.C. wie! 





S Leceeaieiaeauath tives coke cise caint nee cn a aR 
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BELL’S UNITED ASBESTOS Co., Lr. 


SOUTHWARK, LONDON, 
Are the Sole esr <a of 


which TRY YI 


Poanadiers f Also Manufacturers of 


we for ’ DAGGER PACKING Oor every type of Engine. 
Oler an 

7 f all kinds. 
E Steam-Pipe LUBRICATING OILS oi all kinds 


Covering. } ENGINE PACKINGS & JOINTING MATERIALS: 


ENGINEERS’ SUNDRIES, TOOLS, &c., OF ALL DESCRIPTIONS. 
Ee UE i irs 


ee ee 











JAMES HOWDEN & CO. 


LIMITED 
Manufacturers of 


High-speed Engines 


ELECTRIC LIGHTING, TRACTION, TRANSMISSION OF POWER, &c. &c. 
Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 








MANUFACTURERS OF 


COMPOUND AND " IMPULSE ” 





TRIPLE-EXPANSION STEAM TURBINES 
ENGINES 7 a | OF HIGH, cm . — PRESSURE 


SPECIALISTS IN LARGE UNITS. 











1000 KWT. “HOWDEN” TURBO-ALTERNATOR. 
PATENTEES & MANUFACTURERS OF Installed at Messrs. James Scott, Sons, Ltd., Dundee. 


HOWDEN’S FORCED DRAUGHT; 


Wallsend-Howden Oil Burning System, Patent Combination Water Tube Boilers, Ventilating Fans. 
JAMES HOWDEN & CO., LTD., Scotland Street, GLASGOW. 
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WALKER BROS. (Wigan) LTD., 


AIR COMPRESSING & BLOWING ENGINES, 


WITH LIGHT DISC VALVES 
TO NEW PATENTS. 








= 











Wilde and Petrie’s 
Patent Overwind 
: and Overspeed 





CONTROLLER. ; 
BELT-DRIVEN AIR-OOMPRESSING ENGINES OF THE HORIZONTAL WINDING ENGINES 
TWO-STAGE TYPE —————_—_—_—_—_—_— WITH NON-COMPOUND STEAM CYLINDERS. 


“ INDESTRUCTIBLE” TYPE VENTILATING FANS for Steam or Electric Driving. 
WINDING, HAULING AND GENERAL MINING MACHINERY. 


PAGEFIELD IRONWORKS, WIGAN. va70 NEW BROAD STREET HOUSE, E.C. 


ROBERT WARNER & Co, *NEt®® 


HicH class POWER PUMPS: METHOD OF 


The outcome of 150 YEARS’ oni nll, 




















Our position in the foremost rank of Power Pump Engineers to-day has been gained by results alone. 


Head Office and Works: WALTON-ON-THE-NAZE, ESSEX. 
London: BROAD ST. HOUSE, E.C. 


Telephone : 5 P.O. Walton-on-Naze. Telephone : 5442 Wall. G1i71 


BRISTOL'S RECORDING GAUGES. | | 


Instinctively you connect the name of BRISTOL'S with Recording Gauges—reliable Gauges. For more than twenty 




















years The Bristol Company has specialised in Recorders, and whether you buy from this firm a Standard form 
instrument or the cheapest round case gauge with a six-inch chart you can rest assured that you are getting 
the very best recorder of its kind, no matter what price it may be. In Bristol’s Instruments the cheaper models 
are every bit as reliable and as carefully made as the best. They cannot afford to jeopardise their reputation 


by selling anything else. 


Condensed Catalogue describing briefly the various types contained in 40 lists will be sent free to ‘‘ Engineer "’ readers. 


THE BRISTOL COMPANY, Waterbury, Conn., U.S.A. 
J. W.&C. J. PHILLIPS, Ltd., 23, College Hill, Cannon St. LONDON, E.C. 


of every description. 
a & See Illustrated Advt. on 7 Mg 


Highest Econom OPENSHAW, MANCHESTER. 


PONTIFEX & WOOD, Lo. 


Removed from Farringdon Works, 
Shoe Lane, London, to 


UNION FOUNDRY, DERBY. 


COPPERSMITHS 


Makers of all kinds or 
Copper Work for Bre wers, 

Distillers, visn 
Milk Condensing Plants. 




















STEAM ENGINES. 


Corliss or Drop Valve Gears. 














































LONDON OFF'CE—175 to 177, SALISBURY HOUSE‘ E.C 
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“PREMIER” GAS ENGINES 


MULTI-CYLINDER ENCLOSED TYPE 
SELF-LUBRICATING THROUGHOUT. 


Sizes—100 to 1000 H.P. 





id TF FEATURES: 


ACCESSIBILITY - All parts of the Engine are accessible from 

RELIABILITY —~ tipire‘inanutacture, entending over 20 yess 

may So 

ADAPTABILITY ~ FP rocc'Snd wil’ ative alternating curren 
generators in parallel. 


MINIMUM FLOOR SPACE & HEAD ROOM REQUIRED. 





Tne PREMIER GAS ENGINE CO., LT. a 


SANDIACRE, nr. NOTTINGHAM. 
































[BEYER, PEACOCK & Co., Ld. 


London Addren{ WY oateninater, 3.W. "anid Foundry, MANCHESTER. Siphon Non, Mander, 


Tel. jo aaron Wee LONDON. 
Telephone—No. 5394 Victoria. ESTABLISHED IN 1854. Gen’] Manager and Sec.’s Office, 


LOCOMOTIVE ENGINES. 


ALSO MACHINE TOOLS. 





ARTICULATED LOCOMO. WHEEL and other LATHES. 


TIVES, MILLING MACHINES, DRILLS, 
GARRATT PATENT LOCO. PLANERS, SLOTTERS, and 
MOTIVES, other Machine Tools with or 


without electrical drive. 
EMERY GRINDING MACHINES 
a Speciality. 
All parts ot the Engines and 
Machine Tools are made accu- 
rately to standard gauges. 


CRANE LOCOMOTIVES tor 
Lifting and Shunting, 


RACK RAIL LOGOMOTIVES, 


YARD ENGINES and other special 
designs for all purposes and 




















gauges. 
906 WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 
a STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. 
A CLASS BY ««-- PATENT VARIABLE 
— given by — 








Engineers of 


THEMSELVES “<= .. SPEED LATHES:. 











When Surfacing Cylinder Covers, Pistons, Glands, 
etc., the Revolutions of the Spindle Automatically 
increase as the Diameter being Surfaced becomes 


smaller. 





—_— SEND FOR CATALOGUE. — 


JOHN LANG & SONS, “sunstone, 


Lathe Manufacturers Ne. GLASGOW. 
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“ ANDERSTON” 
VERTICAL GAS ENGINES 


OPERATING IN CONJUNCTION WITH 


SUCTION PRESSURE BITUMINOUS 
GAS PLANTS 


GIVE 


GREATLY REDUCED RUNNING COSTS 
LOWER THAN OIL. 


WRITE FOR ILLUSTRATED PAMPHLET— 


120 B.H.P. ENGINE DIRECT COUPLED TO 3,000 VOLT THE ANDERSTON FOUNDRY Go, Lr. 
3 PHASE ALTERNATOR RECENTLY SHIPPED And at 
TO JAPAN. GLASGOW, MIDDLESBROUGH. suis 

















ADMIRALTY and WAR OFFICE LISTS. 


ROPE PULLEYS 
FLY WHEELS 


of any Size and Weight. 










URQUHART, 
LINDSAY & 60., 


Blackness Foundry, 
DUNDEE. 


page: s 


Yor 








wt LUKE & SPENCER, Ltd., 
BROADHEATH, nr. MANCHESTER. ” 


Telephone : ALTRINCHAM No. 40 





HEELS 











RANSOMES, SIMS & JEFFERIES, timiteo, 





Orwell Works, I PSW ICH, and Palmerston House, 34, Old Broad Street, LONDON, E.C.- 
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JOHN FOWLER & Co. (Leeps)Lo. 
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Over Half 














a to Users in 
Century's all Parts 
Practical of 
Bxperience, the World. 
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STEAM PLOUGH WORKS LEEDS. 


ae 





+ hata comer eae eee 








See 





Largest Manufacturers in the World 
of Machinery for Steam Cultivation 

















| 
B Doubl Engine For every 
| and Cable, Crop, Country, 

| Single Engine or Climate. 

) and Gable - — 
| Traction | Record Crops 
yy Stel. Highest Yield 
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STEAM CULTIVATING MACHINERY. 
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The HORSELEY Co., Ld. 


Engineers, TIPTON, STAFFORDSHIRE. 
Works and Head Offices— 


London Offee— 
~TIPTON, STAFFORDSHIRE, ENGLAND. 
Addresses—Horssusy, Tiprox ; GaLinso, Lonpon. 


11, VICTORIA STREET, WESTMINSTER, $.W, 
TRONFOUNDERS AND MANUFACTURERS OF STRUCTURAL IRON AND STEEL WORK. 
Cast Iren and Steel Tanks and Pressed Steel Flooring. 





BUILDERS Bridges, Piers, Viaduets, aid Roofs 


ENGLISH, COLONIAL & INDIAN RLYS. 


Ges Plant. Casg Irom amd Steel Sashes, &ca. 








GHENT EXHIBITION. 


APRIL TO NOVEMBER, 1913. 


18 “PROCTOR’S” PATENT SHOVEL 
STOKERS AND MOVING FIRE BARS 


are working on the 6 “SMULDERS” WATER TUBE BOILERS, 
supplying steam for the whole of the EXHIBITION. 


Jas. Proctor, Ltd.. Hammerton St. Iron Works, Burnley. 








Sole Agents for France, Belgium, and Holland— 


The Societe des Perfectionnements a la Vaporisation, 


29, Rue de Londres, PARIS. Y518 















of all kinds for all vurposes. 


SMEDLEY Y BROTHERS, “Ltd. 


BELPER, DERBYSHIRE. X1269 











CHA’ BURRELL & SONS, L?_ 


Manufacturers of 
Traction Engines. 


Road Locomotives. 
Road Rollers. 
Gold Medal Tractors. 
Steam Wagons, &c. 


The result of over 55 Years’ Experience in the Manufacture of 
Traction Engines anc Road Locomotives. Pa 
CATALOGUES AND FULL PARTICULARS POST FREE ON APPLICATION 








COCHRAN BOILERS. 


Patent Vertical Multitubular—Standard Design. 


— All Sizes 
Efficient - 





WRITE FOR SPECIAL CATALOGUES— 
Class A~ For Land use; Class B~ For Marine use. 
COCHRAN & CO., ANNAN, _ 
ANNAN, SCOTLAND. 








THOMAS TURTON a SONS 


Limited, 
MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS, 


Cast Steel Files & Hammers for Engineers. 


SHEAF WORKS, SHEFFIELD. 


London Offices: 90, CANNON STREET. E.C. H135 














WATER POWER 


TURBINES 


of the MOST MODERN TYPES 
(Mixed Flow, Francis, Girard, &c. . 


BLOWING 





PELTON WHEELS. 


CENTRIFUGAL TURBINES & GOVERNO RS 


PUMPS. HYDRO-ELECTRIC PLANTS. 


w. GUNTHER & SONS, orpxai. 


For Forges, Cupolas, &. 
EXHAUST FANS. 














WILLIAM BEARDMORE & CO.. 


STEEL. MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders, and Engineers. 


LATE E. NAPIER & SONS (L¢».), 


GLASGOw . 
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NIC FEED PUMPS 
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NICHOLS BROS., Engineers, Oakwellgate, GATESHEAD-ON-TYNE 


LEIMAN BROS.’ ROTARY 


BLOWERS 
~ VACUUM =~: 


TAKE UP THEIR OWN WEAR. 


1 oz to 10 lbs. pressure. 
1 to Win. vacuum. 
2 to 338 cubic feet per minute, 


Used with Oi and Gas Appliances, Agitating, 
Sand Blasts, Milking Maehines, and 


VACUUM CLEANING. 


Blower Catalog No. 92. 


Ts em - a Vacuum Oatalog Ne. 93 


LEIMAN BROS., 62.5, John Street, New York. ; 


PNGLAND—THOS. ASHTON, LTD., SHEFFIELD. ITALY—WHITE, CHILD & BENEY, MILAN. 
AUSTRIA—WHITE, CHILD & BENEY, VIENNA. 
Reliable Established Firms Wanted as Agents in other Countries, D564 

















London Office: 110, CANNON STREET, E.C. Telephone No.: 5768 Central. sm 188 











nae 


ON ADMIRALTY LIST. 


THe ROLLED STEEL FORGE CO., ie 


WISHAW. 


Telephone—32 Wishaw. Telegrams—SIRHIND, WISHAW 





MANUFACTURERS OF 
Manhole and Sludge Hole Doors, Raised Manholes and Standpipes for Steam 
Boilers to withstand the Very Highest Pressures, to Board of Trade, Lloyd's, 
British Corporation and Bureau Veritas requirements. 


Also WATER BALLAST TANK and FRESH WATER TANK DOORS. 


STEEL FORGINGS mt 








UP-TO-DATE 















BEDFORD 
ENGINEERING 6O., 


Crane Bullders, 
BEDFORD, ENG. 


Telegrams : Ornawen. D255 








“MULTIPLEX” 


PATENT FILM EVAPORATOR 


for Glue, Gelatine, Size, Sugar, Wood and Bark Extracts, 
Caustic Soda, and various Trade Liquors. 


SUGAR-MAKING, BOILING, and REFINING PLANT. 
DISTILLERY & BREWERY PLANT. 


CHEMICAL PLANT, embracing Vacuum Evaporating and Distilling Plant 
for all purposes, AUTOCLAVES, CONVERTERS, &c. 


“IMPERIAL” PATENT DRYING MACHINES. 
Manufactured Copper and Brass Work 


of every mE 





BLAIR, CAMPBELL & McLEAN, LTD. 


Woodville Street, 





Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 


Bucket & Suction Dredgers 
of all sizes. 








Telegrams: 
“LOBNITZ, 





Sole Makers 








RENFREW.” of Patent Rockbreaker 
em46 for rock excavation under water without explosives. 
THE METALLIC MANUFACTURING 6O., LTD., 
“Metallic ARDROSSAN. 


Corrugated 
Weta G oints 


Glasgow Office: 
54, GORDON STREET. 


Tel. Address: Jonrsine, ARDROSSAN 
i 


‘Jultiplex DiscValves 





MANUFACTURERS OF 
Metallic Dise Valves, for 


Pumps. 
Corrugated Metallie Valves, 
for Pumps. 
raentes Metallic Joint- 
in. 
Seamless Copper Jointing 
Cop and Asbestos Joint- 
Rings 


Manganesite) Jointing Paste. 
Fibrous Metallic Packing, &c. 











Asumore, BENSON, PEASE & Go,, Ltp., 


STOCKTON-ON-TEES. 


RIVETED STEEL 
PIPE LINES 


FOR WATER & POWER DISTRIBUTION, 
MUNICIPAL WATER SUPPLY, CULVERTS, 
IRRIGATION WORK, &c. sul76 


ON GOVERNMENT LISTS OF CONTRACTORS. 








CHILLED IRON DREDGER TUMBLERS 


Of all Shapes and Sizes. Unsurpassed for Durability. 


Can be supplied Bored ready to receive Shafts, or fitted complete 
with Shafts of highest quality Steel. 
Large numbers of our Chilled Iron Tumblers are in use in 
Dredgers in the —_ — and elsewhere. 


DREDCER LADDER ROLLERS & BUSHES. 


Capstan Heads, Sheaves, &c. &c. Propellers in Special 
Toughened Iron. Chilled Iron Fire-bars, Corrugated or Plain. 








GOWAN, GLASGOW. am 


MILLER & C0., LTD., LONDON RD. FOUNDRY, EDINBURGH 


Cable and Telegraphic Address—‘ Miller, Edinburgh.” 
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WATER 
SUPPLIES 


FROM 


ARTESIAN TUBE WELLS. 


improved Patent Alr Lift 
Pumping Plant. 


Le Grand & Sutcliff 
Artesian Well and Waterworks Engineers, 
125, Bunhill Row, LONDON, E.C. 
FOR 

STEAM 

JOHN, HUDSON — 


BEST UE 
VALVES 

















TURNBOLL’S SAFETY STOP CHECK ; 


SLUICE & REDUCING VALVES. 
Send for Valve Sheet. 


ALEX. TURNBULL & CO., Ld., Bishopbriggs. 
Telegrams—Valve. Glasgow : also Steering. Glasgow.. X2 


BRICK MACHINERY 


For all kinds of Clay. Any Capacity. 
More Efficient and Stronger than any other make 


BENNETT&SAYER 


Emdimeers, DERBY. 








= 





LOCOMOTIVE CRANES, OVERHEAD CRANES, 
GOLIATH CRANES, ELECTRIC WINCHES, 
CAPSTANS, WINDING ENGINES, &c. 





'SMITH’S CRANES 








OF EVERY 
DESCRIPTION. 


Fig. 713 


_LOCO. STEAM CRANE SUPPLIED TO THE WESTERN 
. AUSTHALIAN GOVERNMENT. 





ELECTRIC GANTRY CRANE. Fig. 644. 


SEND FOR CATALOGUE. 


London Office: 


VICTORIA STREET, S.W. 





THOMAS SMITH & SONS, 


Steam & Electric Crane Works, RODLEY, nr. ikon” 
Telegrams—Surru, Ropuzy. 





























‘DUDBRIDGE’ 


GAS & OIL ENGINES. 


DUDBRIDGE IRON WORKS, Ld., 
STROUD, GLOS. 
See Illustrated Advt. in issue of May 30th. 867 


MACHINE TOOLS. 


C. W. Burton, Griffiths 


LONDON, MANCHESTER, GLASGOW. 


See Advt. in last and next weeks isane. 1900 


ToSCREW BOLT MAKERS 


Engineers, on Builders, &c. 


This Patent Screw- 
ING MACHINE can be 
worked either by a 
Bor or Gru, and 
will screw at the rate 
of from 25 to 30 gross 
of 4in. bolts per day 
of ten hours, or other 











As Supplied to 
- Governments 





Prices and particu 
lars on application 
apwame= MERCER 
Sole Maker, Hexiins Ikenworzs, W185 
HOLLINWOOD., near MANCHESTER. 


STONE BREAKERS, 


CONCRETE BREAKERS, MIXERS, 
DISINTEGRATORS, COKE BREAKERS, MORTAR 
MILLS and every description of 
STONE niagara and GRINDING MACHINERY 
We let them out on hire with Eng 
hav maior ul sccond-han 


MIEASON FE 





o s “9 
Stone Breaking Machine Makers 


BRANDON STREET, LEICESTER, ENG. 





Extensive Stocks 


PLAIN AND 











BOILER & TANK PLATES, 


) Quotations and sections on application. 
Carreannndanes anlinitad 


HENDERSON & GLASS 


LIVYVERPOO 


of every pet ye and Section or 


MALLEABLETRON & STEEL 


Including all sizes of Round, Square, and Flat Bars; Rolled 
Girders from 3in. to 20in. deep; Tees, Angles, &. &c. 
GREAT VARIETY OF HEAVY-SIZED 


CHEQUERED PLATES 


&e., in Iron and Siemens Steel. 
Shipment Orders promptly executed 








“ KULITE ” eco GORK SHEETS AND SECTIONS. 


English Manufacture. 


FOR COLD STORES, REFRIGERATION CHAMBERS, &c. 
{ 





In Slabs and | In Sections 
Bricks for | for Brine, 
Walls and | Ammoniaand 
Floors, | Low Temper- 
Girders, &c. ature Pipes. 





** ACHILLES”’ (Regd.) ASBESTOS MANUFACTURES. 


Asbestos Yarn, Cordage and Cloth, Rope Yarn Packing, Rolled Cloth Packing, 
Block Packing (Plain and Me'all:c), Multiple Core Packing, Asbestos and India- 








rubber Woven Sheeting, Tape and Washers (with and without Wire Gauze Insertion), 
Fireproof Sheets, Non-conducting Composition, Sect.onal Pipe and Rope Lagging. | 


“ DURITE ” acco, 


There are other Jointings ‘something like.’ 
ACTION OF 





WITHSTANDS THE 
OILS, CHEMICALS, & 








The Best 
Material 







Joints. 


"is NO Jointing 
like it. si 


WHY NOT SEND FOR A SAMPLE? 





WRITE HOBDELL, WAY & CO., i t.. 


ST. JOHN’S HOUSE, 124-127, MINORIES, LONDON, E. °° ““/RE 


“HOBNAILS, LONDON.” 
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BALDWIN 








The locomotive illustrated has a radial truck at each end, and can enter sharp curves 
and switches without danger of derailment when running in either direction. Such 
locomotives are specially suitable for heavy service about mines, smelters, logging 


operations or industrial plants. 


THE BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, PA., U.S.A. 


European Representative : 


Cable Addresses: 


LAWFORD H. FRY, 54, Victoria Street, London, S.W. 


“BALDWIN, PHILADELPHIA.” “FRIBALD, LONDON.” 


P1652 








—— 


ELECTRIC 
COPIERS. 








(HALL’S PATENTS.) 
OVER 1100 MACHINES IN USE. 





Send for 
List No. 6. 


Specialise 
in 


DRAWING 
OFFICE 
EQUIP- 
MENT, 





B. J. HALL « 60.,°™ 


Head Office : 
Chalfont House, Gt. Peter St., 
Westminster. G151 








Gould’s 


ESTABLISHED 1848 


LARGEST MFR.OF 





PU MPS ror every service 


GILLESPIE & BEALES, Amberley House, Norfolk St., Strand, London, W.C.—AGENTS for TRIPLEX POWER PUMPS. 
DUKE & OCKENDEN, 126, Southwark Street, London, S.E.—AGENTS for HAND PUMPS and SMALL POWER PUMPS. 


Single Stage Centrifugals are the Simplest 
Pumps — for Elevations up to 100 Feet. 


They have large open waterways, and 
will handle muddy or gritty water, sewage, 
oil, or other semi-fluid or viscous material. 


With a direct connected gasolene engine 
as shown, these pumps are just the thing 
for pumping out excavations, trenches, 


and other contractor’s services. 


By varying the speed of the engine, a 
large variation in head and capacity can 


be obtained with this outfit. 


Ask for Bulletin No. 105. 


THE EGeU LDS MFG.co. 


SENECA FALLS, NEW YORK,U.SA. 














Contractors to H.M. Government. 


HANDLE >< MAKERS. 
BURLEY 2.50N Lro 


HORNBY ROAD,BOOTLE,LIVERPOOL . 
CLING- 
SURFACE 


THOMAS & BISHOP, 
119-125, Finsbury Pavement, 
London, E.C. G109 


See Illustrated Advt. last & next week 


FANS. ries ane nxt weet’ 


issue. Gin 


STANDARD ENCINEERING CO. 


LEICESTER & LONDON. Ltd. 


LEECH.GOODALL & C? 
“LEEDS - 3 


CONVEYING PLANTS, BUNKERS &° 


“BEATALL” AIR COMPRESSORS 


Stock Delivery. 
Mustrated Advt. last and next week. 


ARNOLD GOODWIN & SON, Ltd., 


10, Southwark, LONDON. a7 











































AT THE ROYAL DOCKYARD, WOOLWICH. 


ENGINE ILLUSTKATED I8 ONE OF TWO BUILT BY US FOR THE WAR 
. OFFICE, AND WORKING 








CONTRACTORS FOR 


BOREHOLES 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 
Telegrams : PYRULA, LONDON. 


Cc. POTTER «= Co. 


Engineers and Waterworks Contractors, 


Lant Street, LONDON, S.E. 


MANUFACTURERS OF 


BORING PLANTS 


For Water, Coal and Minerals. 


PUMPING PLANTS. 


DEEP WELL PUMPS 
AIR-LIFT PUMPS 
DIRECT-ACTING STEAM PUMPS 


TEST PUMPING PLANTS FOR SALE OR HIRE 
up to 2,000,000 Gallons per day, S30O0Ort. Lift. 


ALL CAPACITIES. 
ALL LIFTS. 





Telephone: 8180 CrTy (2 lines). 


AND COMPLETE WATER- 
WORKS INSTALLATIONS. 


D480 


H. W. WARD & CO., Ld. 
Lionel Street, Birmingham. 


TURRET LATHES. 


Telegrams—Tudor, Birmingham. Tel. Ne. 146 
See Gluatrated A dvertiaement last and next week, Q52 








OFJOJOFoLOLSO 


Song Proprietors & PATENTEES : You 


F. J. TREWENT & PROCTOR, Ld., 


Naval Architects and Consulting Engineers; 











* 438, Billiter Buildings, Billiter St., LONDON, E.0.‘ 
Telegrams : Trewent. London. “Phone - 121 Avenue 
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ADMIRALTY 
LIST. 
Telegranis— 

“ Hudson, Coatbridge.” 


SOLID; WELDED STEEL ANGLE RINGS up to Gin. x 6in. x Ifin. 


For = acim BOILERS, &c. 8M192 


THOMAS HUDSON, Lr, COATBRIDGE, x». 





TAYLOR & 


HUBBARD 


: 
CRANES, 


STEAM & 
ELECTRIC. 


Telegrams— 
LIFTING, LEICESTER 


Lalas 


Nat. Tel.: 


575, Q729 











~~ ALWAYS" 
@ } READY 
F 
4 


Nobody S- 
Safe 


from an outbreak of 
fire. Don’t let your- 
self be lulled into a 


False Feeling of 
Secur ity — get the real 
protection of the 


“NEW ERA” 30-GALLON 
CHEMICAL FIRE ENGINE. 


Equal to thousands of gallons of water. 
YOUR" OWN FIRE DEPARTMENT ON YOUR PREMISES. 


FOR 
INSTANT 
USE. 


Don’t wait for a fire— 
write now—to-morrow 
may be too late. 





Full Descriptive List will be sent on application to 


THE VALOR COMPANY, Limited, 


Aston Cross, Birmingham. 














J ENQUIRIES SOLICH 


R&J. DEMPSTER fz 


MILES PLATTING, MANCHESTER. 























PULLEYS 


Up to i1sft. diameter. 


FRICTION CLUTCHES, 
BELT PULLEYS, 
PLUMMER BLOCKS, SHAFTING, 
MACHINE-MOULDED SPUR WHEELS 


THOMPSON & SOUTHWICK, 





JOHN RUSSELL & Go., LD. 


WALSALL. 


SOLID-DRAWN STEEL 








FOR LOCOMOTIVE AND OTHER R BOILERS — 


GENERAL ENGINEERING PURPOSES. 
ON ADMIRALTY LIST OF CONTRACTORS. 








FRIEDENTHAL’S 
Corrugated Propellers 


GIVE THE HIGHEST SPEED. 


NO VIBRATION. 
IMPROVE STEERING. 





PROPELLERS HAVE BEEN OUR 
SPECIALITY for OVER 30 YEARS 


fHOUSANDS WORKING AND 
GIVING GOOD RESULTS. 





Ripple Enmdine Works, 
PRESTON. 


FRIEDENTHA 








20 to 2000 Gallons 
and up to¢in. thick 
Rectangular and Circular. 


1000 TANKS, CISTERNS, 
and CYLINDERS always in 
stock. 


PRESSWORK. 


Pressing and forming 3in. to 36in. 
diameter, 18 gauge to jin. plate, 
and to a depth of 5in., also plate 
bending, 10ft. long to ‘gin. plate. ear sl Se 


PRICES ON APPLICATION 
ON THE ADMIRALTY AND WAR OFFICE LISTS. 


W. P. BUTTERFIELD, Lto. 


SHIPLEY, Yorks, Endd. 

ASK FOR No. 7 LIST. 
ESTABLISHED 1864, Telephone: 35 Shipley 
A GPECTALITYV. 0615 


’ Telegrams : Tanks, Shipley. 
TRAM MOTOR TANKS 











Limited, 
Engineers and Ironfounders, TAMWORTH. 


LIX-ALL BOILER FLUID Go, L1p. 


(Sole Proprietors : MAYER'S SOILER FLUID 60. 


A PURELY VEGETABLE PREPARATION. 


Prevents scale formation and accumulation of salt and grease. 

Removes old scale. Preserves plates and tu Does not injure 

fittings. Prevents leaky tubes. Prevents Svinte No zinc plates 

required. Saves “the percentage of fuel. ree chipping. Does 

not cause primin; isk of exp is not poison ne 

Is not corrosive. ‘Does not contain — or alkali. Sass not impart 
e to steam 








Particularly applicable to Water Tube and Vertical Boilers: 
also Locomotives and Gas Engines. 
N.B.—EFFECTIVE WITH BOTH SALT AND FRESH WATER. 


: 2s. per gallon net, delivered most Railway Stations. 


G108 
RICHES STREET, WOLVERHAMPTON 
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PECKETT & SONS, BRISTOL, epRsrereemarenn te 


ti > sei i on 
rig SIEMENS (s\4/s) PROCESS tes 
AO eee [TRADE NG 1 Of WARK on * 


whe EST * “HALLSIDE.” ¥* 1872. ¥ raver 




















EST'D 
23,ROVAL EXCHANCE SQUARE, GLASCOW: | 
\- ys aa 3,ROYAL EXCHANGE scone 


ee 
HALLSIDE, NEWTON oo CLASGOW,and I~, 


w BLOCHAIRN,GLASGOW 3,MINCING LANE,LONDON 


oe aoe, CONTRACTORS TO Sao’ S 


Manufacturers of 


EEL Plates for Ships, Boiler and Bridge-building, 
— ae Zed Bars, Tees, and all forms of Sectional Bars 
required for constructive purposes. : 
CASTIN of all kinds and largest sizes for Ship Stems, 
iS 


aie Speciali T tern Posts, Anchors, Rudders, &o 
INGS of every description. ; 
, me AN K LOCO EN GIN ES \ AXLES of highest quality, to meet requirements of Home and 
ss Colonial Railways. : 
Locomotive Carriage and Wagon, to all requirements. 


TYRES— p 
Of all Descriptions and any Size or Gauge. y SPECIAL STEEL of all kinds used for constructive purposes. 
” Full particulars on application. Telegrams: PEOKETT, BRISTOL A1868 
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STONE'S “ALLIGATOR” 


FLEXIBLE STEEL BELT LACING. 


Nothing Needed but a Hammer. 















FOR ENGINEERING AND COLLIERY PURPOSES. 
Brand—CooKeE’s “BEST YORKSHIRE.” 
Contractors to H.M. Government and English and Foreign Railways. 
STEEL WIRE RODS for ROPE, SPRING, CARD WIRE, 
&c. (made from the famous Sheffield Steel.) 
HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 


=== 'Y WIRE ROPES 


ot every description. 





J.B. STONE & CO., LTD., 
135, Finsbury Pavement, London, E.C, 


Send me free a sample of “ Alligator” Belt Lacing, 
which I agree to test in my factory. 


| 
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WILLIAM COOKE & CO., LTD. 
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HENDR y "THESE ILLUSTRATIONS are drawn to 


LY F20M A SINCLE STRAND ¥ | scale. They show the striking advance 
BELTING made by Hendrys’ new patent Flexible 


construction over the old style. 

a t HENDRYS’ Laminated Leather BELTING is now guaranteed to give efficient 
= and satisfactory driving over Pulleys ONE-HALF and even Two-THIRDS 

smaller than is practicable with any other type of flat belting. . . The 

remarkable Flexibility of HENDRY BELTING ensures perfect distribution 

of load over the driver and driven pulleys. Booklet and Prices on request. 
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seer gee Bridgeton 
iT] ASGOW 
| GROVER SPRING WASHER” NUT-LOCK. = 
iple: 
es Giving a Bolt ACTIVE ENERGY 
7 in addition to PASSIVE RESISTANCE. 
Made in all Sizes for Bolts from Ain. to 
TD. 4in. diameter.) 
SHOULD BE USED WHEREVER 
; A NUT : 
—e IS LIABLE TO VIBRATION 
iss sie seaet a THE BAKER OIL SEPARATOR 
art - WE MAINTA N OUR QUALITY. FOR EXHAUST STEAM. 
Over ONE HUNDRED AND FIFTEEN MILLIONS 
ers; have been made and sold by us. : ee re — 
C Britannia Works, Wharf Rd., D19 
F & C Re LTD., LONDON, N. D838 Particulars from Darr. C, BAKER OIL SEPARATOR CO., Ltd., Hunslet, Leeds. 
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RUBERY, OWEN & CO. 


DARLASTON, SOUTH STAFFORDSHIRE. 


eee 
£ 











66500 GALLONS PER HOUR FILTER. 
6000 GALLONS PER HOUR SOFTENER. 


| 


WATER PURIFICATION PLANTS. 


BACTERIAL TREATMENT FOR TOWN SUPPLIES. 
FILTRATION & SOFTENING ror INDUSTRIAL PURPOSES 
PLEASE SEND US YOUR ENQUIRIES. D3l6 

















Economical and Efficient 
Grinding. 


GIVE US A TRIAL 


if you want First-class Results on Most Favourable Terms. 





WE ARE MAKERS OF 


ABRASIVE WHEELS FOR ALL PURPOSES. 


Vitrified, Elastic and Vulcanised Bonds. 





Naxos Emery Wheels. 
Electro Rubin Wheels cicctric avrasive. 
Carbosilite Wheels 


(generally called Carborundum Wheels.) 


Genuine Naxos Emery. 


Daily production about 15 tons. 


MAYER & SCHMIDT, 


Grinding Machine Specialists 





(Most Important European Works in this line), 


OFFENBACH a/MAIN & BAD. RHEINFELDEN. | 


800 Workmen. 3000 H.P. 35,000 sq. metres Floor Space. 


BRUSSELS EXHIBITION, 1910, 3 GRAND PRIX. 





Representative for the United Kingdom—Mr. H. BORNEMANN, 
1, Dawlish Road, Chorliton-cum-Hardy, MANCHESTER. 
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: No. i 
VICTORIA MIXER 
on Truck, 
with Power Chargirg 
Skip, Water Tank 
and Electric Motor 
at work on 
the Great Western 
Widening of 
Moor Street Station, 
Birmingham, 


Thomas Rowbotham, 


Contractor, 





We cannot describe the Victoria Concrete Mixer in an advertisement ; we 
can only give you one or two of its good points, viz.:—The Victoria Drum is 
set in a single iron ring, which carries both the tracks for the supporting 
rollers, and the gear teeth of the driving mechanism. The central drive prevents 
twisting of the drum, undue wear upon the gears, and unequal wear on the 
rollers. The central support of the drum of the 


VICTORIA MIXER 


upon the main rollers gives 
rigidity and strength to this most vital part of the mixer. Mixer and 
engine rest upon a single bed of Z section steel framing entirely indepondent 
of the skids or truck. The heavy construction of mixer bed, drum and all 
the parts guarantees what the engineer and contractor wants—Service, 
constant, reliable Service, under all conditions and at all times. 
Write for our Catalogue No. it. 


THe TT. L. SMITH CO., 
Telephone : 8930 VICTORIA 713, Victoria Street, 
Cable Address : CONCRETE, LONDON. LONDON, S.W 
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ACETYLENE 
WELDING PLANT 


BOTH GASES UNDER PRESSURE AND 


THE ACETYLENE ILLUMINATING CO., LTD., 


268 & 270, South Lambeth Road, London, S.W. 
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IMPROVED CUBE CONCRETE MIXERS 


in use on the 


PANAMA CANAL. 












Canal Record Report. 
Mixer Output Records: During the year ending June 30th, 1912, Austin Improved Cube Mixers ranging in 
siz from one-half cubic yard to two cubic yards mixed a tutal of 1,209,506 cubic yards of concrete. The actual 
working time of these mixers was 24,946 hours or 3118 eight-h ur shifts. Therefore, each mixer mixed per 
hour worked an average, for all sizes, of 484 cubic yards, or one cubic yard every 75 seconds. Note carefully 
that this oucput record is the average of all mixers large and small. Individual batteries of mixers made better 
records. For examp’e: Two mixers working on°Gatun Locks mixed 80,544 cubic yards in 1,175 hours worked, 
or 68°54 cubic yards per mixer per hour worked. 


























The adoption of Cube Mixers on the Panama Canal resulted from a practical try-out of all the leading types of mixers. 
We have shipped to Panama several train-loads of the largest batch mixers ever built, holding 64 cubic feet each. 






Made in 14 sizes, 2) cubic feet to 64 cubic feet. Simplicity in Design, Strength 
in Construction, and Quality in Material have made the “AUSTIN” Cube 
Concrete Mixer the most practical and the first choice for concrete work. 


RESPONSIBLE FIRMS WANTED TO REPRESENT OUR INTEREST in GREAT BRITAIN and HER COLONIES. 
Send for Catalog No. 26-E. 


Photo of a Battery of 4 of the £1 Cube Mixers shipped to the Panama MUNICIPAL ENGINEERING & CONTRACTING CO., 


















Canal, each holding 64 Cubic Feet. 
Railway Exchange, CHICAGO, U.S.A. G7 





Cable Address: ‘ Excavate, Cuicago.” Codes: Lieber’s, A BC (5th Ed.) & Western Union. 
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Cables Gearing Hudd. . *Phone 1080 1 and 2 


13:8 19:9 


With four tyres and five With four tyres and five 
detachablerims .. .. £315 detachablerims .. .. £335 


“VALVELESS” 
POINTS 


of special interest to the Buyer of a Car. 

Nay Macatee. Caaamaeaeemasd dataaekee tee ae ee ae 

(2) No valves or sleeves of any kind. This means greater power on hills and no trouble to keep engine tuned. 

(8) One sparking plug only. Ignition reduced to its simplest form. 

(4) Nothing to adjust ; therefore car is always in a state of preparedness. 

(5) Minimum upkeep charges. Repairs and replacements negligible if car is treated with ordinary care. 

(6) Maximum reliability. Proved by long service on really searching roads, 

Give us the opportunity of demonstrating to you that this is the best car on the market for pleasure and professional service. 

MAKERS: c2197 


DAVID BROWN & SONS >) L”> worxs: nuDDERSFIELD. showrooms: 8, Old Bond St., London, W. 
WIT TOTTI |: 


WESTINGHOUSE 


Standard 
Air Compressors 
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3-Stage Compressor. 





are 


SIMPLE & COMPACT, 


in construction, 


HAVE FEW WEARING PARTS, 


URNA ERE se see 


= PORETE 

















and will 
GIVE EFFECTIVE & RELIABLE SERVICE, 
A T U E Ss. with the minimum amount of attention. 
J FOR BOILERS, CONDENSERS -&c,} 
TELEGRAPH ic A DDRESS. 7“BATTERY . SELLY OAK. 4 Write for particulars of Air Compressors to the 











i ! THE WESTINGHOUSE BRAKE CO., Ltd., 


82 YORK ROAD, LONDON, N. 






















PUMPS, 
AIR & CIRCULATING. 


Crank. Singlex. Duplex. 
Vertical. Horizontal. 
Compound. Non-Compound. 


















G. & A. HARVEY, Ltd., 


Albion Works, GOVAN, GLASGOW. 
Makers of 


HIGH-CLASS MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 
See our illustrated advt., June 6th. 8M157 





8M141 38, Victoria 8t., Westminster. 















OXY-AGETYLENE 


FOR 


WELDING & CUTTING OF METALS. 
The “INCANTO” 


LOW-PRESSURE SYSTEM 
AS USED BY 


The Admiralty, War Office, L.C.( 












CONDENSERS, 


Surface. Jet. Barometric. 





CRANES 


Derrick and Overhead Travelling Cranes. 
Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 


See last week’s advertisement, page 74. Q628 












HIGH VACUUMS 


FOR 


% STEAM TURBINES. 


; J. H. CARRUTHERS & CO., "MT=D. 
HORN & HODDLE ACETYLENE CO. Polmadie Steam Pump Works, GLASGOW. 


5 ne . iy : one Ltd 
151, VICTORIA ST., WESTMINSTER Telegrams—HOISTING, GLASGOW. X 1619 Code—ABC. 


ESTABLISHED 19% Fl 











and All Important Engineers. 




















3 COMPLETE OUTFITS SUPPLIED 
OR WORK UNDERTAKEN. 





DAVIE & HORNE, Engineers, 


Johnstone Engine Works, 
JOHNSTONE, near GLASGOW. 
MAKERS OF 
Condensing Plants, Distilling Plants, Evapora- 
tors, Feed Water Heaters and Filters, Pumps. 
City Office - - 45, HOPE STREET, GLASGOW. 

ST EVER SINCE Telegraphic Address: Evaporator, Johnstone 
fn ; See illustrated advi, in issue June 13, 
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CONSTRUCTIONAL STEEL WORK) 


For FACTORIES, WORKSHOPS, 
RAILWAY SHEDS, STORES, 
STATION BUILDINGS, 

FOUNDRIES, &c. 


Steelwork for 
Engineering 
Workshop erected 






by us at Goole, 





Estimates and 
Designs free on 
receipt of particulars, 


MOTOR GARAGE 
ROOFS A 
SPECIALITY, 


; Constructionai 
| Ironwork of all 
; kinds. 


Footbridges, 
Emergency 
Staircases, 

Balconies, Joists, 
&e. 





D156 


Catalogues Free. 





BOULTON & PAUL, Ld., “ininccrs' Norwich 



















































































THE WELDLESS STEEL TUBE CO.,| 


DEMPSTER, MOORE & CO. 


Engineers, 49, Robertson St., GLASGOW 


Ltd. 





From Photo of an 8jin. Lathe. X15 


Speciality: NEW TYPE LATHES for HEAVY CUTTING. 











Ieknield Port Road, BIRMINGHAM. Luvrrep, 






e ESTABLISHED 1872. 
On Admiralty List ‘“Gniciac maxers 
Traps Mark. PATENT WELDLESS STEEL TUBES. 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1706a 















20465 Bear of the Office. 


SUN FIRE OFFICE 


Founded 1710. 





The Oldest Insurance Office in the World. 


Af 





Head Office : 
63, Threadneedle St., London, E.c. 


Lait | 
ant Branch (80, CHARING CROSS, S.W. 
Offices (ase, OXFORD STREET, W 


BONY Flea) in )40, CHANCERY LANE, W.C. 
A |b ag \\ London | 42, MINCING LANE, E.C. 




















9S 
2: a (ey, MA A) Insurances effected on the following risks : 
LI sr Siti” = FIRE DAMAGE. 
er W ct a, =\U==3 Resultant Loss of Rent and Profits, 


ve oe a -— \e' gS = 
> \% =, —— Employers’ Liability, &c. &c 
9 


=< > _— i 
= Re <a! za: Personal Accident. 
OFFICE * 


Copied from Policy dated 1726 


Fidelity Guarantee. 
Sickness and Disease. 
Burglary, Plate Glass. 
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CRANES 


Electric, Steam, Hydraulic, Hand, 
OF ALL TYPES. 


Winding & Hauling Engines 


SLIPWAYS. 






SHEERLEGS, 








ALEX. CHAPLIN & CU., Ltd., Govan, GLASGOW. | 
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‘Tunken’ 


Combination. 


The 


Lunken 


Company, 
Limited, 
35, 

Great 
Dover 
Street, 


London, 


Specialities for 
Steam, Gas and 
Oil Engines, 
&c. 


Design. 


Indicators, 
Tachometers, 
Valves, 
Lubricators, 
Injectors, 
Whistles, 

&c. &c. 


Quality. 


Price. 


Prompt Deliveries. 


Write for Catalogue. 








WRIGHT, ANDERSON & CO., 1» 


STRUCTURAL ENGINEERS, 
CONSTRUCT, GATESHEAD. GATESHEAD-ON-TYNE. 


ROOFS, SHEDS, STEEL FRAMED BUILDINGS of every description 


LEROY S$ vrcn-conocerme COMPOSITION 
ror COAT RapLeDS Eran ETS 
ae sat 


Three Boilers covered with this Composition will do 
the work of four not covered. May be seen where 
has been in use for twenty years. 


Established 1865. U11065 
F. LEROY & Co., 


10, Gray St., Commercial Rd., LONDON &. 
Also at MANCHESTER 


am20) 




















REGISTERED TRADE MARK 
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Our Specialities are of 
the highest class only, 
and are manufactured 
on the interchangeable 
system to give lasting 
satisfaction. 


Furnaces. 
Mechanical Stokers. 


Acid Elevators. 


mena I 
ME a RUM 





Refuse Destructors. Mi 
Forced Draught 


Specifications and Guarantees 
Agents wanted in 


from 
all Large Centres 
a pein & Abroad MELDRUMS Lt. 
where not already TIMPERLEY, 


represented. 


MANCHESTER. 
Qs847 
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IGE & REFRIGERATING MACHINERY 


AMMONIA COMPRESSION 
AND CARBONIC ANHYDRIDE SYSTEMS. 





MARINE TYPE Large Compound Duplex CO, Machine with 
* Two Gas Condensers in Tank base. 


Compressors3 have Independent Liners and Metallic Packed 
Pistons. 


THE LIVERPOOL REFRIGERATION 6O., LTD. 


CONTRACTORS TO H.M. ADMIRALTY. 


COLONIAL HOUSE, LIVERPOOL. 
Telegrams—“‘ Polar, Liverpool.” Telephone—6897 Central. 

















The Largest Steam Users 





in the United Kingdom 
prefer the “ TRIUMPH” to all 


other mechanical stokers. 





TRIUMPH STOKER, LTD., 





DLl LEEDS. 

















HYDRAULIC AND PUMPING MACHINERY, 
ek ee: CRAN ES, &e. 100 Bienaingies 


LAND HyoRauuic c0.L2 
























- INDUCED - 
DRAFT FAN The cost of a 
Is A GOOD “Sirocco” Induced 
INVESTMENT Draft Plant is about 


30 to 40% of that of a 
chimney of equal capacity. 
The power to drive the Fan varies 
from 3/4 to 3% of the total power 


generated, while the saving It 





increases 





frequently amounts to 
from 15 to 20%. 


the steam- 

ing capacity 
of existing boilers 
and thereby increases 
the Works production. 


Tt reduces the Coal Bill 
because cheaper coal can be 
used than with natural 
draft. 












Permits the use of the 
waste heat in the flue gases 
by means of economisers, 


superheaters, &c. 


DAVIDSON 
& CO., Ltd., 
Sirocco Engineering Wks. 


BELFAST. 





SEND FOR CATALOGUE 19J. 
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POWER PL PLANT ECONOMIES 


4SESZGF 


CROSBY SPECIALITIES/ 
CHIME WHISTLES 


For STEAM or AIR. 
HARMONIOUS & PENETRATING. 


arent WATER ARRESTER 


For use with Steam Whistles, 
ensures a constant and regular 
supply of Dry Steam. 

D417 


CROSBY STEAM GAGE & VALVE , Queen Victoria St.’ 











HYDRAULIC EATHERS 
PUMP,... Ce 


"REY sn A 
ON: MOST-OF-THE-LARGES™. UNDERLAND. 


Showing through the water a broad, rich nd 











“Beacon” 


line, thus rendering the level very distinct 


Gauce GLESSES 


A large stock always on hand. 


GUILBERT-MARTIN, 9. Edmund Place, 


Aldersgate, LONDON, E.C. 
Telephone: 2799 CENTRAL. Tel. Address: PHOTOPHORE, LONDON 


For high pressure, and to withstand extreme 
“trate PT LCAN” teal 
Gavce GLASSES | 





variations of temperature. Are not affected by 
cold draughts. Ends do not corrode, 


All glasses bear the Trade Mark, and have fire- 








polished ends of a dark claret tint us 

















|J. HOPKINSON & Co. | 
HUDDERSFIELD Eng 
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FARNHAM SUCTION: PRODUCER FOR BITUMINOUS FUEL. 


GAS GUARANTEED ABSOLUTELY FREE OF TARRY MATTER WITHOUT SCRUBBERS, Kc. 


FARNHAM’S PATENTS, LTD., 2, West Regent Street, Glasgow. See illustrated advt. last and next week. 


MOTOR RAIL ARS & LOCOMOTIVES Machine Cut Gearing 


PETROL & KEROSENE Spur, Bevel, Spiral, Worm 
HYDRAULIC TRANSMISSION GEAR CUTTING. 


OF 
Accurate. Cheap. 


BEST BRITISH : 
DESIGN & BUILD ‘UNICA’ Noiseless Gearing 


| RODGERS BROS. 


Send enquiries to Manufacturers : 
Baker St., BRIXTON, 8S. W. 


McEWAN, PRATT & CO.., — me ee ey | , Telephone—Brixton ONE. G130 


Tlegrams: ‘“‘INNEAL, London.” Works : BURTON- ON-TRENT. Telephone 458 London Wall. 


~“WATIONAL” 
FUSIBLE 
PLUGS 





























THE MOST 
RELIABLE LOW-WATER 
SAFEGUARD 







METAL WORKING 


= MACHINERY 7 


> . CARDIGAN WORKS 
pate sen em --~@ BIRMINGHAM. 


ILLUSTRATED LIST 
POST FREE. 


NATIONAL BOILER 


AND 
General Insurance Co., Ld. 


St. Mary's Parsonage, Manchester 
Screwed iin., thin., hin. and 2in Gas Thread on the Seatings Ka42 


TAUFFER’S 


LU BRACAN TE ?? vast wun 


FOR 22"@ YEARS & STILL THE 


STANDARD MACHINE GREASE. 
UNIQUE LUBRICATING AND LASTING PROPERTIES. 


mMAavbE ONLY «tT Office : 
THEIR WORKS IN IER BROS CAXTON HOUSE, 
SOUTH LONDON ey § =: WESTMINSTER. 
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STEAM ENGINES, 
» MACHINERY AND TOOLS, 
» ELECTRIC MOTORS, 
» DYNAMOS, &c. 





Pamphiet on “Oil Testers and How to Use Them.” 
Samples and Prices on Application. 


PRIGE’S PATENT GANDLE 6O., 


LIMITET?. 









STANDARD 


GAS ENGINES, 

OIL ENGINES, 
PETROL MOTORS, 
GEARS, CHAINS, &c. 


“‘Lubrieation of Modern Tools and Machinery. 
Samples and Prices on Application. 


Belmont Works, BATTERSEA, LONDON. 
3, Cross Street, MANCHESTER. 





Pamphlet on 





Lubricants Bromborough Pool Works, BIRKENHEAD! 








— 


BROUGHTON 


COPPER CO. LD. 


COPRER SMELTERS, COPPER & BRASS MANUFACTURERS 


FLUIB-COMPRESSED. 








& BRONZE 


7 TILE FORGED 


FaCVPINDERS 


i 








COLE, MARCHENT & MORLEY, Lid. 


Honea ae Valve i tl 


“Power im installations. 
Telegrame—Conz Bi 


Prospect Foundry, BRADFORD. 


SEE OUR ILLUSTRATED ADVT. 


Send for eur Catalogues. piu 
EVERY FOURTH WEEK. 











The *MENNO” Automatic 


COMPRESSED AIR GREASE GUP. 


(PATENTED). 
Automatic Feed under Compressed Air. 
Securely LOCKED. Works UNDER WATER. 
Unaffected by Centrifugal Force. 
Absolutely DUST-PROOF. 
Saves over 50 ¥% in the Cost of Lubrication. 
Any Grease can be used. 
No Pistons, Springs, or Packings. 

Pressed out of MILD STEEL & HEAVY GAUGE BRASS. 
Spring and Screw Compression Cups depend on frequent 
adjustment to FORCE Lubricant to the Journals. 
The “‘MENNO” Cup is a complete REVERSAL of this 
method, and MUST NOT be adjusted frequently. 
The confined air replaces the need for frequent adjustment 

by hand, ane 


GIVES A CONSTANT SUPPLY. 
Nothing to Break. Nothing to Renew. 
Tramway Resvtt :— 

Previous co3: of lub rication with oil, 11° ae per 1000 miles. 

17 


Present cost with “Menno” fitted, 
Current consumption reduced to 79 units per « car mile. 





Write for Catalogue and Cups for One Month’s Free Trial. 
Manufactured by 


LUBRICATORS LIMITED, 


Leeds Place, Tollington Park, LONDON, N. 


Telephone : NORTH 1786. G194 Telegrams: “‘ AGREASCUP, LONDON.” 





Combined 
Bucket and Magnet 
Loading Crane. 








This crane is used for transport 
of buckets and at the same time 
for lifting of scrap which is 
loaded into the buckets by means 
of a magnet. The two lifting 
gears are combined in such a 
manner that both the magnet and 
| bucket winch are driven by one 
née, «motor. When using che magnet, 

H it is possible to fix the bucket 
grips on the monkey frame by a 
} simple arrangement, while the 
} magnet remains on the frame 
| when working with the bucket 
Bi grips. This patented construc- 
i tion is very simple, reliable and 
J suitable. itreduces the distance 
of travel and the weight of the 
crane, 


Special Cranes of Highest Quality and Best Design are our Speciality. 


ZOBEL, NEUBERT & GO., scHMALKALDEN. 


Further Particulars from our Sole Agents :— D549 
T. and E. WANNBACHER, 5, Appold Street, LONDON, E.C. 





























CRANES oF ALL KINDS. 











MOTHERWELL. 


mw GRIEWE & CoO.. 


. a 
ee = 


a 





FOR COLLIERIES 
AND IRONWORKS. 


Also Makers of 
STEAM ROAD ROLLERS & TRACTORS 
VERTICAL and CORNISH BOILERS. 


Prices, Designs and Specifications 
on application. 


THOMAS GREEN & SON 
Smithfield Ironworks, LEEDS. 


LOCOMOTIVE 


a 











London, S.E. Divs 
Tel ms—' nee, Leeds.” 
peo cig Surrey Works, Londo! 
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Boiler Coil Clutch Co., Ld ae Pau, Ld’ “8 Co at La|_ Wigham, John, and Son 
National Boiler Insurance Co Soe A nad Sons,Ld | Brownlie and Murray, La Glenfield and Kennedy, Ld Ld Lobnits apd Co. La” Ventilators 
Valean Boiler & Gen. ins. Co Cay ee Ce ta Clayton, Son and Co.. Ld Mica Simpeo N.. and Ob., 4 |W %, and Son 
Boiler | Unbreakable Pull es. e & Eng’g Co| Wiggins, F., and So’ mn, and Co 
Me ountings le Pulley ay and Mill Clyde Stractural Iron Co., Ld] ini M os | Vosper and Co., Winter, F. 
Hop on, J Hendry ates 4 Wigglesworth, F., and Co., Ld Lysaght, J., Ld ek and Co., Ld 'Steam Meters Ahlers, 
7, rine a7] Fuel Ec nomisers Sean: So NO hue nerdy Paten Paxman Paxman and Oo. La a Steam prvi Co Grover oy Co., Ld 
Turnbull, 4., and Co., La Green, and Son T., and Co fend, Wrightoon an ols Ss Fen eat 
i Lowcock, A., Ld Walker’ Bros raneawert, | Steam vant Sogeeetems Watches 
‘Abbott and Co.. Ld Furnace Bars Wright, AndersonandCo.,Ld| ! nxn Sins and Jefferies boa White Manufacturing Co 
Baboock and La Miter and Co., Ld Jointing Co ‘Steam Traps Ww. es 
T. and s Band ce Cy a § 4 ater Purification 
e Boiler, Wagon & Co SS dig oan he neering Co ., & Sons, Peterboro | Hovde, Wai Way | oo and Softening 
Brit. Niclausse Boller Coe La E., and Co.. Ld H Sand Go dG, Succes 5} g av alker Brothers, Wigan and 's Oil Separator Co 
Clayton, Son and Co., Ld” Brows, 5, and Co. id Jenkins Motors apd Uo. 1d Limited Boby, W. 
aearan say! Co, Annan, La [aay te Klinger, Re, ad Co Go Bergius Launch & Engine Co rang Steel Harris Fosd-Water Filter, {1 
Cradley Boilor Co Co., Walker J., and Co Brit. Westinghouse Electric Co La | ng, WuitworthandG. | Tame and Hort 
Davey, Paxman and Co., Ld Hammelrath, H.,andCo | Laundry Ma Electromotors La | son Se Mather and Pt, Ld 
Salloways Ld iaete Forge Co., Le chinery| Oerlikon, Maschinenfabrik | Bro A. and Song La perenne, Co,, bd 
Garrett, Ran F right, Fe €o Pott, Casula and — Phoenix 0 Mfg. Co., Ld La eo Bayler's Stent Works Plgumetor Haeinooring & 
Grantham Boilerand usi oo and se -y Tes Ld 
Hindley, ie my Co e ugs | Motor Cars \a ‘Co Cammell ‘tara and Co., Ld “5 hg So 
ena 2 ta Wood, 14 Puta ict end Geswal| “Gee, Woteand Gavia | Drewy Gar Gon La ming Co.,Ld) Seth, ®. .. and Sons, La Wright's Forge & Eng. Co., Lil 
prmens, A. | A., La Gumsnniaiin Plan “Gee kato F. Mann's a et Weno mn Co ig. Co., la | 7 gv fron and steel Co 1a| Water Wh s 
oo egw t (Leatherite Thornycroft, J.1.,and Co., Ld and Co.,Ld | Howell and Co. > dees POE (see Fans) 
Plenty and Son, Ld es an a La Northern Rubber Co Moulding Machines) Qo, PRS and co., Ld Jessop, W.. 2 and § Sons; La ‘weighin 
Raston, Co., La Gas Greenwood and Batley, Ld > 20., Le | ea i 
Spencer, W. He and — La oe T., and Son Dowson & Mason Gas Plant Co on ~ o pe ne ay oo la Willane and Robinson La_ | Sankey, J ratios La eeees. wer arated 
af aman and Go, La Destructors Gas En: dase eta Youngs = we poe = — os |Quamepion mpeep Os, La | s Focasany of Seotland Kicin Knginesting Co.,'La. 
‘3 hs ‘ oO an -y 
Thomyerott, eae Co., La Manors, spot and Co.,Lé| Anderston Foundry Co., La ig ht Oil E * ne ne oma ape yds, = Welded Iz ames 
Whitey ean and Co Ld | nistilli Crossley fhrothers, Ls 4a kr Bates, Wo, and C Sullivan Machi achinery) Titters Limited ar 
Sines lojecting Plone | Rareemmlta | mee et") Sinearen, Ratiway Piant Steel Balle Pais 
‘arrow and Co. c Dudbridge I 7 Ww Cons’ Diesel Engine Mfs - + 
Younes. val Divi ing iuahbaten Dedieiiae oe ag gr a Can and Co paeeb tg et aun, td . @., Ld Auto Machinery Co., Ld Weidin Plant 
Bolt & Nut Glebe, Gorman end Oo,,La | Send Soe Fie 1 Locks Dudbridge Ironworks, La > ‘Steel Boats Acetylene Tiluminat'g Co., La 
Making " ner, L., and Sons, 1d | Kaye, J., and So wo gh y = Go| _ Seamless Steel Boat Co ey ne 
. Drawing Office Grice’s Gas Engine Co., Ld ye, J., ms, Ld Gardner, L., and So | St s Messer Engineerin, 
Platt, Samuel, Ld ‘Avoli Hindley, E. S., and Sons Locomotives Hornsby and Sons, Ld eel Sheets Sirius Autogenous Works Co 
, Nuts. ee Keighley Y, B.. and Sons, Ia | “Avonside eae. £8 iin, ing F Gas & Oui Engine Co |Lysaght, J., Ld Wheel Hoddle Acetylene Co 
3 ; ngine Co Sad | 
and Fastenings | Prawings and MAN, Co. (Meschinenfabrik| pefrall 6-14 MAN Way Steel Structural Barlow and Chidiay, 
Avaiea enings ‘Anabete i urnberg A.G. Locomotive ¥ Works ‘Augsburg- roan | Work (see Iron FY » Ld 
ng, Stevens and Son Ky rg A.G.) | Beyer, Peacock and Co.,Ld | 1 Co} and) Brown, D., and Sons, Ld 
Mercer, E. Thorp, 3 Facings| Mather and Platt, ld | | | Borsig, A. oad ta erton & Day, La | Steel Buildings) | Kay. JamesC.,and 
ne | } . 
A Dredge Plant Premier Gas Engine Co., “iA 5 pnts .. Co Potters La Steering Gear | U; eek, tasted xt 
rnold, Edward Bueyras Co Ruston, Proctor and Co, Ld | Hnethor2, and Sons, La ta| Begreltand Co., La Teeuwen Eek andGn.i4 |tethnaiaae oni 
ie and Tangyes Limited . e Sulzer Bros } 
Grif, Charie, and Co., La Flaming and Ferguson, Ld dauan ane 00 Hunslet ciaske and eo | ese [Stills and egg ae oe 
fockwood, Crosby, and Son | Gwynnes Limi em Gauge Glasses Ironside, Son and Byer h Wines, ©. ¥., tail Os preponwey hs Saat We 
Begins Green and Co Lobnitz and Co., Ld ishop, 8. and C.,and Go | Merz, Start and Co ‘kerhoft/ Oil Separators Mirzlees Watson 
es Priestman Bros., Ld Butterworth Bros., Ld McEwan, Pratt and Go Baker Oli Separator Co. La i ae aia Wire a Wire Ro 
Srahihnd rae nog co] Sites pT 14 | LONER aa oe, 1a | Rou Betisntocs Oo La Pa od ant Hardman —— _ 
Ho anufact Co., TA Werf ¢ Conrad, La fomey, J., and Sons, Ld Peckett and Sons . Sater and Ankersmit ... rz. cal, &c. ook, Ws wand C nd C3., Ld 
Vacoum Brake Gor La Driving Ro Gauge Glass Société Anonyme de Saint| Paterson Engineoring Co. Ld 7 Proctor oe Eiiot, @, abd Co,, La 
Westinghouse Braie Oo., Ld Kenyon, Sone, La ; R., and Co., Ld Oil Machinery and - ph Stoker, Ld Wood Engravers 
Brick and Tile > |Drop » Forgings Holden Felten anf Bevin: Ld vi ulcan I ive Works Rose, Downs & Thompson, Le T.,and Sons, Ld| Underfeed Stoker Co., Ld Swain, J6Bin, ahd Son, La 
hie tampings ten Lubricat Oils ge aaaen + Car Co., La Stone Breakers Woodworking 
ett and Sa; Armatr em Stevens 7 Son SeabyS Steam ¢ & Valve Co ae Price’s Patent Candle U Railway nalling Hi hea x 14 Machin 
: W,, Smethwick Stamping Co Rana to f Brftiat Manzel OR Pump Co Trier Brothers se ag MeKensicand d, Ld Broadbent Rand Son, td| Carron Company 7 ape 
Pullan and aerevems Lad Drop Hammers ea Lubricators Limited akefleld, C. ©., and Co Rams, H Goodwin, Barsby and Cc Glover, M., and Co 
Wootton Bros, ’s Patent Lifter Co., L¢| Schaffer incor to Steam Cylinder Lubricator Co| ~Wells Henry, Oli Co 4, lic Mason Bros. E and Co., La 
Ross, R. G., and Son, La” Re Tne 4! Feat cb. nace ps Hj, Joh “i and Co, La) Suction Gas Plant weenahaa » and Sous, La 
»C.C., an tian Manze! Ol Pump Co | Vacher. IP. (see Gas Engines) Williams, J.T. und Co 
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FULLER, HORSEY 
SONS & CASSEL”. 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c 


ra @ i 
FIRE LOSS ASSESSORS. 
11, BYLLiITRR SQUARE, 100, KIn@ STREET, 
Lonpon £.C. MANCHESTFR. 

NOTE.—A STAFF OF SPECIALISTS attends to the 
requirements of Manufacturers seeking New Works or 
Works Sites, and a 

‘REGISTER OF VACANT FACTORIES 
is issued Bi-monthly, which is forwarded free on 
application. 

The Northern and Midland Section is issued from 
Manchester and the Southern Section from London. 


Particulars of Vacant Property is inserted free of charge. 
Spl BK 573 





H.M. DOCKYARD, DEVONPORT. BY ORDER 
OF sig LORDS COMMISSIONERS 
THE — ALTY. 


ay 


Fuller, Horsey. want & Cassell 


will include in their SALE at H.M. Dockyard, Devon- 
pont (to which British subjects only will be admitted), on 
UESDAY, July 8th, and following days, at Eleven o'clock 
FURSD. each day, 4 tons white metal, 120 tons scrap brass 
and old tubes, 20 tons scrap manganese bronze, 32 tons old 
lead, 4 tons lead packing, 1400 tons mild scrap steel, 1020 tons 
wrought and cast iron scrap, 80 tons zine ashes and bottoms, 
8 tons foundry and lead ashes, 108 tons old electric cable, 
clectrical gear and stores, oil engine, anchors, tanks, ships’ 
and boats’ boilers, overhead traveller, air compressors, forges, 
eee machine, planing machine, hydraulic jacks, vices, 
nand tools, 5000 shovels, lamps and lanterns, tron and wood 
blocks, steam pinnaces, and numerous other effects. 

May be viewed three days prior to and on mornings of sale, 
during dockyard working ‘hours only, and Se age (6d. eac -h} 
had at the Dockyard, or of Mess! FULLER, HO RSEY, 
ELL, 11, Billiter-square, London, E.C. 10591 





SONS and CASS 





i Switches and Crossings, 


TURN ne WATER Hope eed 
ES. 


RIDGES, AND R 
ISCA FOUNDRY 60, Ltd., Newport, Mon. London Office: 
53, Victoria-street, S.V Spl pal58 


‘saoneia Normand, Ltd., 
Rue du Perrey, Le Havre (France). DESTROY ERS, 
TORPEDO BOATS, YA ACHTS, and ro. agri s “A 
MARINE and SUBMERSIBLE ‘BOA TS, M ery, and Si 
Works of all kinds. NORMAND’'S PATENT. WATER TUBE 
pe nave than — P. realised. r = "OIL 
EN wer required for marine an’ urposes, 
Feed-water Heaters. Distilling and Feed Make-up nnd parpcs 
Steam iciacind Ejectors BESOS 


British Insulated and Helsby |x 


ory CABLE PMAKERS 2 ANDI ENGINEERS. 
: PRESCOT, HELSBY «od LIVERPOOL. 
(eee e Tlustraved Advertisement in issue Junz 20th). 


(‘ranes. — Electric, 
HYDRAULIC and HAND 

of all types and sizes. 

GEORGE RUSSELL AND CO., LTD., 
Motherwell, near Glasgow. (Spl) BKI179 





Chantiers 
= Ateliers 








Steam, 








ESTABLISHED 1852. 


achinery for the Production 
of POTTERY WARE. Le woes 


Factories Sted = at home and a imates and plans. 
M BOULTON, Ltd, Burslem, Staffs. (Spl) sx511 








New Conv yeyor Co., Ld., Smeth- 


WICK (Pro; rietors of the Midland Engineering song 
Telephone: fo Sine hwick. Telegrams: Aptitude, Birmingham 
Plans, birmingham. Designers and Makers of all kinds» of Ele. 
vating and Conveying Machinery, Cooling Towers, Pumps and 
Condensing Plants. Sp! px 530 


Steam and Electric. Cranes, 
=e CON stay MIXERS STEAM 
NCHES, AND WINDLASS 
JOHN H. wILsox AND CO., Lo Dock-rd., 
London Office: 15, Victoria-street, S.W 


LOCOMOTIVES. 
[he Hunslet Engine Co., Ltd., 


Address, “‘ Engine, eee  Seleghene Nos. 430 to 43. 
See Illustrated Advertisement last and next week. »x362 





Birkenhead. 
Spl ex157 





Tel 





BABCOCK & WILCOX, LTD., 
PATENT WATER-TUBE BOILERS 
Also Su} ss Mechanical -yeomg a Cranes, 


ving stachinew’,. Pon 
ORIEL HOUSE, FARRING REBT, LONDON, | 


yo ei. On paye 20. 





BUCKTON TOOLS. 


See Illustrated Advertisement, June 13th, page 16. 


FIRTHS STEEL. 








See Advt., June 20, page 55. Spl Bk51 
STEEL - ~ ROU GH or 
IRON FORGD NGS. FINISHED 


INCE FORGE CO., LTD., WIGAN. 


GA LLOW. AYS LTD. 
_ POST DROR VALVE STEAM, ENGINES, 


URPASSED FOR ECONO 
Write ~~ P ARTICULARS. 





: 6312 Con 


~ HARPERS’ LIST. 
PAGES XIV.—XV. 
THREE WEFKS AGO 


- KENNICOTT 


See last ard next week for 
illu strated Advertisement. SOFTENERS. 


YARROW'S 


PATENT 


WATER-TUBE BOILERS 


‘The most improved type is fitted with Feed 
js Heating Tubes and Superheaters. sp! sass 


GLASGOW (formerly of Poplar, London) 








ooks, Rare and Out of Print. 


State wants. “Proc. Inst. Civil .;" 174, Cloth, rare 

Set, £18 188; Journ. Iron and Steel Ins £8 16s; 
“Proc. Inst. Mech. Eng.,” 1881 to 1912, 48 vols., “£12 1 

Journ. Elect. Engineers, isa to a eet 39 vols., £12 12s.; Beil 

“Manufacture Iron and Burton's “Arabian 

Nights,” 17 vols., best edition, iMustrated, £17 17s.—BAKER’S, 

Booksellers, Birmingha: B77 





FoR ELEVATORS & CONVEYING 
MACHINERY 


Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 


FoR EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 


Apply EWART’S CHAIN CO., 
DERBY, ENGLAND. 


FoR BLACKHEART MALLEABLE 
aes CASTINGS 


LEY’S MALLEABLE CASTINGS Co., Ltd., 
DERBY, ENGLAND. 











Ty ¢ * 

Boiler, Almost New, 30ft. by 

8ft., will reinsure with faultless report at 1751b. New in 

1912, and not worked many weeks. One ditto 32ft. by 7ft. 6in., 

will reinsure 1601b. Pair 30ft. by 8ft., reinsure 1001b. One 
ditto 24ft. by 7ft., reinsure 130ib. immediate delivery.- 
THO3. MITCHELL and SONS, Ltd., Bolton. 9826 





oilers and Machinery (Good 
peo ~ — for SALE. Please send us your inquiries 

we large stock—JOHN STRINGER and SON, 
Dept. 31 Blackburme 2006 





(Corliss C ee Engines, 350, 
a os 120 I Modern — engines in 
< H.P. Howden 150 I.H.P.— — 


stock, also 
Ltd., Bolton 983 


MITCHELL ond SONS 


For Hire, Pumps and Well- 
BORING TOOLS for Contractor's Deep Wells, &., 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground-street, 
London, 8.E. Telephone No. 978 Hop. $22 « 








Sale :— 


or 
Fer LANCASHIRE BOILER, 5S0ft. x 8ft. 6in., i pres- 
sure, by Tinker, Hyde. GALLOWAY PATENT COMP. 
ENGINE, about 250 H. P. COMPLETE SET, at Moffatt 

Eastmead Condenser, Duplex Feed Pum oe ear | 
ter Pipes, Valves, 3GALV S 


All the above 
lso * Wizard ” High-s 
ACE. by Alldays High oa 
RACE: by Fletcher. inpire 
Alldays. All as good as new, only u 
S. R. FISH, M.1.M.E., Debdale- ik “Wellingtorour 


or Sale, a Lubecker I and 

DREDGER, capacity 2500 cube yards per day, complete 

with two ladders and two sets of buckets, capable of di ging 
either above or below rail level.—For further 


varticulars and 
inspection, ~ os fe PEARSON and SON, Ltd, Contractors, 
Jomt Dock, FE G 


Fer Sale, a Quantity of D.C 
MOTORS chiefly of on Vickers’ manufacture, 
amongst which are 5 H.P., 20 H , 10H.P., 15 H.P., a. 
all in first-class condition.’ Full ‘Shuieena lication, or may 
be seen by appointment.—The WOLSELEY CO.,Ltd. 

G 


Adderley Park, Birmingham. 
6c ” 
Fer Sale. a Two- Unit O 
Dowson and Mason GAS PLANT, 160 B.H.P. per gene- 
Can be viewed by appoint- 
Ltd., Adderley Perk. Bir- 


6 


ood order, and only worked 

shout | 1 STEEL TOOL 

FUR rature TOOL FUR- 

aRY [re by 
1121 











rator, complete with Gasholder. 
ment.—The WOLSELEY CO., 
mingham. 


For Sale, Hire, or Purchase- 


oe :— PORTABLE ENGINES, nae N.H.P. 
D LOCOMOTIVES, 6 N.H.P. 
TRACTION ENGINES, Gwen N.H.LP. 
TRACTION WAGONS, “6 to 10 tons. 
STEAM MOTOR TRACTORS 
SAW BENCHES, PUMPS, &c. &€. 
Immediate despatch from works for breakdowns, &c. 
HENRY LEWIS AND SONS, 
_ ENGINEERS, READING. (712 ¢ 
“ Lewis,” ing. Full list free. 





Telegrams : 


or Sale. Locomotive 6$in. by 
12i 24in. gauge, by Koppel, in excellent order. 
PORTABLE ENGINE by Clayton, latest ty 00 Ib. 


» for } 
practically equal new. TIP. ” WAGONS 
Preube fe feet, Erte gauge, by a 1. PORTABLE RAILWAY, 
about 1000 yards trac 





24 Ib. is, and wood sleepers for 24in 
gauge.—Apply, BOMFORD aa “EVERSHED, Ltd., Salford 
Priors, Evesham 1050 c 


For Sale, } Multiples. ¥ Feed- water 
HEATER DETARTAR by sili oteyai and 


Co., of Tipton, a of dealin, th BES alias 
Enquire rom JOHN NICHO N and SONS, L , Hunslet 


Chemical Works, ads is. 


Fors Sale, New inl Second-Hand 


HER, BALAT: A, HAIR, COTTON, and RUBBER 
BELTING, po 2 to 24in. wide. —W EBB, 260, Rochdale-road 
Manchester. ‘Phone 1289 City. P8H G 


For Sale, New » aide ‘Steel, 


branded « Hallside,” 8in. x 24in. x 5/16 to Zin., 6ft. A 
9ft. 6in. long. Cheap for quick sale.—J. J. KING and SONS, 
Ld., Garston, Liverpool. P894 G 


Fer le. New Steel Lancashire 


Sale, New Steel Lancashire 
BOILERS, ready for PRET delivery :— 

30ft. x 8ft., for 100 1b., 1201b., 

30ft. x 8ft. *6in., for 100 Ib. 12) 1b, 


Ib. w.p. 
130 age “¥ 160 1b. w.p. 
30ft. X 9ft., for 100 1b., 120 ib., and 140 Ib. 
Other sizes in p progress. 
SPURR, INMAN AND CO., a 
Calder Vale Boiler Works, Wakefield. X1923 











_| Fe or Sale, Pair of McLaren’ s 
12 H.P. COMPOUND STEAM PLOUGHING ENGINES, 
with complete outfit of Implements, including Draining Plough 
and Sleeping Van, in condition ual to new.—Further parti- 
ac 57 ap] plication to J. and H. McLAREN, } meee a 
Yorks, Lee G 


For Sale.—Self- supporting Steel 


penn pwnd Pn 3in. diameter, o2ft. high, gin. and jin. 
plate, on cas can be seen standin; ing. 
One STEEL CHIMNEY ¢ 60ft. high, 3ft. ‘mapee voeil fin. and 
gin. — in es) err ‘No reasonable offer refused. 
Can be seen at BAKRATT and CO., Limited, Confectioners, 
Wood Green. 1191 & 


Fer Sale, Steam | Crane, with 
85ft. Fee Je, new 1911, only used 7 . mere, PaOge and 

in every Full particulars from and 

MORRIS, Patton -square, Lancaster. P890 c 








Journal of the Institution of 
e ELECTRICAL ENGINEERS. 
Edited by P. 3 eg anal 
“ Parallel Operation of Alternators” (with Discussion). B, 


A. R. Everest. 

“The Ohm, the Ampére, and the Volt: A Memory of Fift, 
Years, 1862-1912." (The Fourth Kelvin Lecture). Br 
Dr. R. T. Glazebrook, 

“ Developments in the Street Lighting of Mégebester” 
(with Discussion), By S. L. Pearee a H, A. Ratcliff. 


“Tramway Feeding Networks” (with Disanssion). By J. G. 
Cunliffe and R. G. Cunliffe. 
“The Scr ae cael Public Fire Alsren System.” By E. E 


“The wakes of Dielectric pigs ey w ee 
essrs. E. an : , Lte 
57, Haymarket, 11271 


GEO. N. DIXON AND CO. 


43, CASTLE STREET, 
LIVERPOOL 





MECHANICAL, ELECTRICAL, AND MINING 
AUCTIONEERS AND VALUERS. BKE 543 
R Heber Radford, Son & Squire, 
Je ENGINEERING, IRON AND STEEL WORKS 
ALUERS, 


CONSULTING ENGINEERS, REFEEF 

ARBITRATORS, AND PAT 
Established over 40 yea 
(Senior partner, R. Heber Radford, “Mem. Inst. Mechanical 
Engineers, Mem. Inst. Naval Architects, Mem. Iron and Stee! 

Institute, Fellow Chartered Institute of Patent Agents.) 
15, ST. JAMES’-ROW, SHEFFIELD. Spl. 300 

Telegrams— Raprorp, Sarrrime.y Telephone—425. 








“AGENTS 


‘STEEL FOUNDRY AND FORGE FOR SALE. 
or Immediate Sale, Privately, 


as a GOING CONCERN, the BUSINESS carried on” bi 
C. W. ROBINSON and COMPANY at FORTH BRIDG ! 
STEEL WORKS, Polmont Station, with the Works, Buildings, 
Machinery, Plant (fixed and movable), Office Furniture, 
Fittings, Stock-in-Trade, Patterns, Scrap Iron, &., together 
with the Ground on which the Works are situated. The 
— is an old-established one, and has a first-class connec- 
ion. 
The ground extends to about three acres, and adjoins the 
| North British Railway. It is admirably situated for a work 
| of this kind, and the buildings and plant are in fair order. 
j There is no feu duty. 
| For further particulars and orders to inspect the Works, 
9 | apply to JOHN CAN, Junior. C.A., 226, St. Vincent- 
| street, Glasgow. - DIXON ERSKINE and COMPANY, 
| Solicitors, 179, West George-street, Glasgow, the latter of whom 
have the Titles. 1158 1 


For. Sale, 


PRIVATE 
Middlesex. 

The buildings are substantially built in brick, with slate 
roofs, and contain complete gas generating plant, gas engines, 
and dynamos, which could be purchased with the property. 

Standing in two acres of ground, which is freehold, and only 
partly built on. 

Gas and water laid on, including artesian wel! 

For further particulars and ground plan apply to: 

Behe fessrs. HARCOURT, GOLD and CO., 

ilet 5 


, St. James’-street, 5.W 

Per Sale, Ww ith Immediate Pos- 
SESSION, a very desirable PARCEL of FREEHOLD 
BUILDING LAND, admirably adapted as a Factory Site or 
for Manufacturing Premises, comprising about 54 acres, close 
“ Bows — (S.E. and L.S.W. Ry.), about midway between 
ms of Guildford and Aldershot.—Apply, Messrs. 

HEW ETT and LEE, Estate Agents, Guildford ug: 


—_ For Sale, 


ouse and Factor vy. 

383 and 3834, Romford-road, Forest Gate, good Gas 
Engine, Saw ae, and other Machinery, Stabling and 
Outbuildings. s 383.—Further particulars, ~ Finch 
Empress-avenue, W; Rnstean Park. 1146: 





Engineering Works, 


TREATY ONLY, at Feltham, 


WORKS FORK SALE AT LANCASTER. 


[ihe iMetropolienn A = 


RAILWAY CARRIAGE and WAGON COMPANY, 
Limited, are prepared to receive OFFERS for the SALE of 
their LANCASTER WORKS. These works comprise extensive 
and commodious shopping, are freehold, covering 15 acres. 
Situated within a mile of the centre of the town of Lancaster. 
Attached are 12 workmen's cottages, and there are two sidings 
from the Midland Railway. Gas and water laid on. 

For further particulars and orders to view pe to 
The SECRETARY 





“Vas 
The Metropolitan Carriage, Wagon, and 
Finance Company, Limited, 
‘Saltley, Birmingham. 2008 1 


Workshop, with Small Engineer's 
Plant of Machinery, including power and light, to 


LET. Very moderate rent.—Apply, DAWE, 39, Borongh- 
891 I 


road, | S.E. 
Wharf Road, City Road, 


Dh 

LONDON.—Excelient W H: ARF, with canal frontage, 

stabling for three horses, and office premises, TO LET.— “43 ly 
P917 


JENKINS BROS.. LTD. 


Works: MONTREAL, CANADA. 
SOLE MANUFACTURERS 








SINS BROS’ — 
Gun- metal and Iron Bod. 
JENKINS’ ’96 SHEETING 


for Steam Jointing. Spl Bk538 
For Descriptive Advt. see First and Third Issues. 
Or write, 95, QUEEN VICTORIA STREET, LONDON 


LOWCOCK ECONOMISERS 


AND FEED WATER HEATERS. Splex575 
ARTHUR LOWCOCK, LD., SHREWSBURY. 


ROCK BORING MACHINES & DRILL STEEL 


Large stocks. MINING TOOLS. Prompt delivery 


THE HARDY PATENT PICK CO., Lrp. 
SHEFFIELD, ENGLAND. Bx110 


ON EWALL GAUGES. 


| NEWALL ENGINEERING co., Walthametow, London, E. 











‘PUNCH, & SHFAR MACHINE 
SPECIALISTS. 


| Consult us. “ The Best and the Cheapest.” Large Stoc 
Satisfaction Guaranteed. Established 1850. Spl Bx 


|SCOTT BROS., WEST Mount, HALIFAX. 


| STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST, 
W. H. BAXTER LTD. LeEps, ©?) = 


TANK LOCOMOTIVES. 


SPECIFICATION AND WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 
R, anD W. HAWTHORN, LESLIE anv CO,, lap, 


N EWCASTLE-ON- -Tyxe. 


HODGES’ 


TURBINE BLOWERS. 


See illustrated advertisement June 15, page 53. Spl sx 575 
R. J. HODGES and CO. 14 Devonshire-square’ London E.C 











WHEATLEY KIRK 
PRICE & CO. 


(Establishea 1850). 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS, 


PLANT MACHINERY, & STOCK 
46, WATLING STREET LONDON, £6, 


16, ALBert Squars, Cou». woop Stran 





Mancuester. NEWCASTLE-ONTygp 
Teleph and Tel at each address nado 
: UESDAY, JULY 8th, 1913 4 
WIRRALL BNE" BEAUFORT Roan 
TO IRONFOUNDERS, ENGINEERS, METAL MER. 
CHANTS, AND OTHERS 


Messrs. George Bayliff and Son having discontinued the 


business, 
Wheatley Kirk, Price and Qo, 





are instructed to offer for SALE by PUBLIV 
AUCTION, piecemeal, in the lots of the Catalovue, upon th 
Works Premises, on TOESDAY, July 8th, 1913, ommencing 
at 11 o'clock p- ‘ompt, the —_ 
FOUNDRY PLANT 
and Entire Contents of the Work 
The Catalogue will include :—40-tons and 10-1 Overhead 
steam travelling cranes, each 49ft. span; two 22ft, radius 
15-tons steam driven angle jib cranes: Lancashire boiler 7, 
dia., 21ft. long; single-cvlinder horizontal steain engine, Lin 
dia. cyl. x 26in. stroke; Roots Blower; 3f i 
fan; ovendziven two-roller loam mill, 5ft. dia. + 





ladles, 14, 7, 5, 3, and 1-tons capacity ; 20-tons 
20 cwt. platform weighing machine ; slotting, sha) 
ylaning, &c., machines; double-ended surfacing 
athe on 33ft. bed; several 8.5. and S.C. lathes, from Gin. to 
l6in. centres; hand power wall and angle jib ranes; two 
2-tons air furnaces ; steel cased cupolas, 7, 25, 50, vad 8 cwt. 
capacity, with charging platform and lift: portable vertical 
boilers ; shear legs, steam and hand winches; rails; tanks; 
smith’s and fitter’s tools; about 400 tons of moulding boxes : 
quantity of pigiron, scrap, cast, and wrought iron ; timber builf 
copper riveted yacht, ft. long, 9ft. 6in. beam, with boiler. 
condenser, and part engine ; office furniture, and other eftects 
The whole may be viewed on Monday, July 7th, and morning 
of sale. Catalogues (gratis) may be obtained from the 
AUCTIONEERS, 16, Albert-syuare, Manchester ; 46, Watling- 
street, London, B.C; and 26, Collingwood-street, Newcastle- 
on-Tyne. 1092 ; 


Fer Sale, Theodolites, 


DRAWING 1 INSTRUMENTS. SECOND. HAND. 
SON'S, 338, H 3 Holborn, 
got Gray's n-road). 


Fo Sale, Levels, 
DRAWING INSTRUMENTS. 
SON'S. 
"ne eo Gray unread 





ea Ht D- D-HARS, 
221 « 


@) . . xX , 
r Sale, Twin Boilers,¢ aio ays 
No. 9374, 9375, 18ft. 3in. long, 6ft. peer al with all 
fittings, insured 120 Ib, Se price 0 cas 
Also One GALLOWAY No. 9411, 24ft. ‘long, by oft 6in. 
diameter with all Fo eg insured 80 J}. steam, price £110, 
Can be seen at BARRATT and CO's. Confectionery Works 


Wood Green, 
Haulage Set for Disposal. An 


excellent 5-Ton COMPOUND TRACTOR and THREE 
WAGONS for immediate DISPOSAL, owing to completion of 
contract. The engine is in working order, 1 = oe Ey the 
job, and can be seen by appointment. “RAW + Con 
tractor, Sevenoaks Ly 


Ve Tw Mrs 

| | ydraulic Plant —Two First- 
CLASS 7 Ram HYDRAULIC PRESSES, cood for 
3 tons to the inch; Two 6in. Ram Do.; Several Sets of Belt 
and Steam-driven’ HY DRAULIC PUMPS; also Hand-power 
Do.; One Small Self-contained HYPRAULIC ACCOMU- 
LATOR; Large Quantity of HYDRAULIC VALVES, &e 
Heavy haulage ot all kinds undertaken, also the Boilers 
placed on oy oon wo heavy machinery dismantled 
and _re-erec BROS. ENGINEERING AND 

M ACHINERY SO. Rig street, Stratford, F. %3. 


i Double- 


Re dler’s patent, 


mtd, 
oF OR SALE. 


Two. Motor - driven 
ACTING AIR COMPRESSORs, 
capacity each 750ft. of free air, 100 1b pressure, 125 
8.H.P. motor, 220 volts 
PAIR of STEAM-DRIVEN ‘HORIZONTAL AIR COM- 
PRESSORS (by Ingersol Sargeant), 7in. steam cyls., 
9ih. and 14in. air cyls., 8in. stroke 
73 B.H.P. STUCKPORT GAS ENGINE, n. ,» 22in 


stroke. 
30 B.H.P. CROSSLEY GAS ENGINE, 9hin. cyl., 22in. stroke. 
16 B.H.P. CROSSt. EY GAS ENGINE, &$in. cyl, 14in. stroke 
150 KW. en ERATING SET, three-crank Compound Engine, 
230-volt Generator. 
55 KW. SENERATING ant, two-crank Compound Engine, 


15 


230-volt Generato 
TWO HORIZONTAL “WORTHINGTON COMPOUND 
PLEX PUMPS, 12in. x 184in. x 10jin. x 18in., 
ae lined. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 


Inspection invited. 


ALBION WORKS, 
Spl 4101 SHEFF! IELD. 


No * “7 > 
xcavators.— Makers Desirous 
of doing business in Japan are invited to Send Cata- 
logues, Illustrations, and all possible information to an up-to- 
date firm hare good facilities for commanding sales in 
that coun 
Write, in the first instance, to 
485, Sells’ ‘Adv artising Offices, 
Fleet-street, L 


EXPERT VALUERS. 
Michael Faraday, Rodgers and 
Eller, 


HANCERY-LANE *LONDON, W.c 
Of COLLIERIES, ENGINEERING WORKS, 


&e. &e. 
Valuations made for Company, Balance Sheet, Finance Act 
0) “Purposes. 
Tel: 


on application. 


W. WARD, LTD. 
“ Forward, Sheffield.” 


HOS. 
Tel. : 








ndon, 


1053 1 





Holborn, 444. 


Telegrams : “* Usufruct, Holb., London. Spl Bk ss 
VALUATIONS. 
ood and Newland, 


42, Re MANCHESTER, \ 
VALUERS and AUCTIONE to Engineering and Ly 


Ja 
Partnerships and 1 and Transfer of Businesses Negotiated. 


eter Hooker, Limited, Black- 





AOR ae Bas ALBTAMeTOT LE ’ 
will undertake the man aEnOAL PR ACHIN ERY 
also MAOHINE WOR R? 
Why lay down your own plant? _ = ours. g 
ad 





by Srpwey Wurre at the Office of 
Greystoke-place, Fetter lane er 


Printed L the sae, Ge 
< No 
meres Ex pie in the 


published weekly —- 
vounty ef Middlesex 
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